
Bengkulu City – DRR Action Plan Workshop 
14 & 15 April 2015 

Participants Bengkulu City Action Plan Workshop 

As part of the Strengthening Indonesian Resilience: Reducing Risk from Disasters (StIRRRD) program, 
a two-day, Disaster Risk Reduction (DRR) Action Plan workshop was held in Bengkulu City, 14 and 15 
April 2015. 

About 45 participants from the district government agencies, including representatives from 
Bappeda (Planning), Spatial Planning, Transport, Sosial Public works, Health Education and staff of 
the District and Provincial BPBD attended the workshop. The Red Cross, PKPU (National 
Humanitarian Organisation), PUPA (Women and Children Education and Empowerment Centre) and 
Layak (Family and Children Service Foundation) were four NGO’s that attended. (see List of 
Participants, Appendix 1).  Thirteen women attended. 

The StIRRRD team, comprising staff from University of Gadjah Mada (Indonesia), GNS Science and 
Greater Wellington (New Zealand) and University of Bengkulu (UNIB), facilitated the workshop. 
Simultaneous translation from Bahasa Indonesian to English and vica-versa was provided. 

The purpose of the workshop is to draft a DRR-specific, collaborative Action Plan, formulated by the 
district government representatives, with input from the University of Bengkulu (UNIB) and NGO’s. 
The development of the plan utilises components of the Yonmenkaigi System Method (YSM - UGM, 
2013). The translated results from the YSM discussion are included as Appendix 4 and a draft Action 
Plan will be developed from this and through further refinement via a study visit to New Zealand and 
a second follow up workshop, before being presented to the local parliament for budget approval.  

The workshop included an opening ceremony, and a mixture of presentations, discussion sessions, 
group exercises and a half day field trip to see the district hazard and risk issues. The workshop 
agenda is given as Appendix 2. Two workshop booklets that contained the presentations and short 
related papers were provided and are included as Appendix 3. The participants completed a 
workshop evaluation survey, results of which are given in Appendix 5. 

A Women’s Focus group discussion on DRR was held on the 16 April at the BPBD (District Emergency 
Management) office and the transcript of that discussion is provided as Appendix 6. 

http://stirrrd.org/
http://stirrrd.org/2015/04/19/bengkulu-action-plan-workshop/


The StIRRRD team and the head of the BPBD met the Governor of Bengkulu Province, and a MoU 
between UGM, University of Bengkulu (UNIB) and the Province was signed. The team also met 
representatives of the Province and City parliaments responsible for Disaster Risk Management, to 
engender support for the Action plan initiative (Komisi 3). 

 
Signing of the MoU between UGM, UNIB and Bengkulu Province at the Governor’s office 
 

 
StIRRRD Team meeting with the Provincial parliamentary commission responsible for DRM 
 

 
StIRRRD team meeting with the Bengkulu City parliamentary commission responsible for DRM 
  



1.0 WORKSHOP DAY 1 – 14 APRIL 2015 

1.1 Opening ceremony 
The workshop was officially opened by The Deputy Secretary to the Mayor of Bengkulu City. 

Deputy Secretary to the Mayor, Bengkulu City (middle) flanked by Phil Glassey (left) and Faisal Fathani (right) 
from the StIRRRD team. 

Bu Pemerintah Pusat (BNPB - National Agency for Disaster Management) gave an opening address. 
She mentioned the Sendai framework and how Indonesian DRR policy aligned with it and 
emphasised the need to have consistency in improving the local government capacity. There is a 
master plan being developed for tsunami, earthquakes, landslides and volcanics – this is an extension 
of the mid-term plan. 

Deputy Secretary to the Mayor (Walikota), Bengkulu City (left) and Pemerintah Pusat from BNPB 



1.2 Setting the Hazardscape 
Ibu Mulyani, Head of the Bengkulu City Agency for Disaster Management (BPDB) restated the risks in 
Bengkulu City from earthquake, tsunami, flood, landslide, extreme weather, coastal erosion, fire, 
epidemic and drought. Hazards can be divided into Geology/Hydrology/Social. A Risk assessment has 
been done: 

o High risk – extreme weather, flood, landslide, coastal erosion
o Medium risk – earthquake and tsunami
o Low risk – epidemic and disease

Mulyani Head of BPBD, Bengkulu City

1.2.1 Political Support and funding 
Ibu Erna Sari Dewi, Head of local parliament (DPRD) for Bengkulu City confirmed the parliaments 
support for the DRR initiatives. Initiatives needed to have clearly stated outcomes. She stated that 
DRR is not just the BPBD’s responsibility and that there was overlap with other agencies which 
needed to support the BPBD with budget, socialisation, planning etc. Vulnerable groups needed to 
be catered for and training needs to be passed on to others for continuity. 

Erna Sari Dewi, head of DPRD, Bengkulu City (centre), flanked by Esti Anantasari, UGM (left) and Ir. Muylani 
(right) 



1.3 University DRR programmes 
Dr Muhammad Farid, University of Bengkulu Centre for Disaster Mitigation, outlined the assets and 
people at risk from hazards and outlined the research programme of the school, which includes 
mapping, building design, and earthquake. Tsunami inundation predictions of 30 m run-up would 
affect 27% of the city, damage 662.4 B Rupiah (~USD$50 M) of assets and affect about 71000 people.  

1.4 The role of local wisdom in DRR 
Dr Esti Anantasari (UGM) gave a short presentation on the value and role of local wisdom in DRR 
citing examples from the Community Resilience and Economic Development (CaRED) programme 
being implemented by UGM in underprivileged/underdeveloped small island communities. 

1.5 Discussion 
The discussion that followed included aspects of socialisation, how to get research and hazard 
knowledge into policy and regulations, social unrest, the lack of traditional lightweight bamboo 
constructed housing (Bidi) that are resilient to earthquake, and the utilisation of student community 
service to socialise issues in villages. 

1.6 DRR Technical Presentations 
A series of presentations, targeted at issues identified in the Introductory Visit held in November 
2014, were given by the StIRRRD team. Presentations and related papers that were distributed at the 
workshop are given in Appendix 3. They included: 

Earthquake Hazards – Phaedra Upton, GNS Science 
Tsunami - Dr Adam Pamudji, UGM  
Building design and infrastructure - Prof Iman Satyarno, UGM 
Hazard maps and GIS - Dr Wahyu Wilopo, UGM 

Social and cultural aspects of DRR – Dr Esti Anantasari UGM 
Challenges for local government in implementing DRR – Phil Glassey, GNS Science 
Managing Flood hazards - James Flanagan, GWRC 
Landslide mitigation and early warning systems - Dr Faisal Fathani, UGM 

1.6.1 Discussion 
Key points from the discussion that followed include: 

• Living in harmony with disasters, they will happen therefore local knowledge and
understanding is important.

• Landslide potential not understood by local people, especially when inappropriate landuse
(deforestation to plantations for example) increases the likelihood of landsliding, erosion and
flooding and fire.

• Managing floods in NZ requires planning and community engagement and communication,
then you can mitigate much of the risk, which reduces the impacts cost. People in NZ don’t
tolerate flooding and thus Government will pay for flood mitigation

• Flooding doesn’t cause many deaths but does cause lose of property value – avoid flood
prone areas for new developments etc.

1.7 SMG comparative risk assessment 
A group exercise ranked the risks of Bengkulu City using a Seriousness, Manageability and Growth, 
(SMG) method developed in New Zealand, which is used by local authorities to rank hazards in terms 
of risk. This is a qualitative method and considers the impacts of the hazard in terms of deaths and 
injuries, damage to infrastructure, economy and the environment. The ability of the local emergency 
response unit to deal with the hazard (Manageability) and whether there are secondary or on-going 
issues related to hazard (Growth, e.g. Climate change, disease) are also assessed. The SMG exercise 
and method is given in the workshop booklets (Appendix 3). 



 

 
Participants work on the SMG Analysis 
 
The SMG exercise ranked tsunami as the greatest risk followed by earthquake (Table 1). Surprisingly 
landslide rated higher than flood, possibly because there had been recent landslide casualties 
associated with a flood event.  
 

Table 1: Summary of the SMG risk assessment 
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TSUNAMI 5 4 5 4 18 4 3 2 3 12 5 35 

EARTHQUAKE 
4 3 4 3 14 2 1 1 3 7 4 25 

LANDSLIDE 1 1 1 1 4 4 4 4 4 16 1 21 
FLOOD 1 1 1 1 4 3 3 2 1 9 5 18 

 
 

1.8 DRR - Self Assessment Tool Survey 
As part of the effectiveness of the implementation of the StIRRRD programme in each District over 
the next few years, each of the participants completed a Local Government - Self Assessment Tool 
(LG-SAT) survey, to assess the level of risk reduction activity (as opposed to preparedness, response 
and recovery). The survey is adapted from a tool developed by the Ministry of Civil Defence and 
Emergency Management, New Zealand for the Pacific Islands. 
 
The following radar diagram summarises the strengths and weaknesses of the DRR Capacity within 
Bengkulu City based on the survey. The survey determined that there seemed to be adequate 
funding and good community development in Bengkulu. All other areas require some improvement 



and none needed immediate attention. The Action Plan that is developed should have actions to 
address the weaknesses identified. 

 
Summary of the DRR environment in Bengkulu City based on a DRR Local Government – Self Assessment Tool 
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2.0 WORKSHOP DAY 2 – 15 APRIL 2015 

2.1 Field Visit – Contextualising the issues 
A half day field trip organised by the city BPBD was an opportunity to contextual the hazard issues 
discussed the previous day. A summary of the field visit is given below 

2.1.1 Stop 1 – River Estuarine erosion/sedimentation 
Increased sediment in the river, derived from upstream mining outside the city boundaries, has 
changed the course of the river and is causing erosion along the true right bank. In addition, local 
fishermen are illegally mining the sediment deposits on the estuary side of the river for coal which 
has made its way down the river system.  

 
Erosion is occurring on the near bank of this river that is being pushed inland by excess sedimentation 
accumulating on the sand bar in the background. 
 

2.1.2 Stop 2 -Sea wall Protection 
A low seawall has been constructed along part of the coast to counter erosion. It seems to have been 
successful and the beach appears to be aggrading (possibly due to other reasons not related to the 
wall – e.g. additional sediment deposition – see stop 1). An interesting consequence is more business 
and infrastructure has been developed on low lying land behind the wall which is prone to tsunami 
inundation. 

Broad sand bar forming in front of a 
sea wall (left), behind which new 
infrastructure is being developed 
(below). 
   



2.1.3 Stop 3 Low lying area – badly damaged in 2007 earthquake, and prone to 
flooding 

 
 

 
Building damaged in 2007 earthquake 
  



2.1.4 Stop 4: Flood control Gates 
At this location the road has been raised along a stretch of several kilometres, which has at least 
allowed transport to continue during periods of flood. Some houses have been built on columns or 
raised to be at street height. Many houses however are still at the old road level and still prone to 
flooding especially on the downstream side of the gates where this tributary meets the River 
 

 
 

 
  



  



2.2 Action Plan development using Yonmenkaigi (YSM) 
 
The Yonmenkaigi System Method (Universitas Gadjah Mada, 2013) is a tool to develop a 
collaborative Action Plan among many stakeholders. It is structured around 4 aspects of DRR; human 
resources, organisations and relationships, activities, and finances. Plans and ideas were placed on a 
timeline using post-it notes, e.g., activities that can be achieved in 6 months, 1 year and 2 years. 
Once the chart has been populated, the sides debated with each other to refine the plans with 
discussion resulting in moving of actions, sometimes swapped from one aspect to another or 
combined. Finally a spokesperson presented the chart to the whole room for further debate and 
refinement.  
 
These actions have been collated (see appendix 4) and will be used to form the basis of an Action 
Plan. The draft plans will be revised during and following a New Zealand Comparative study visit in 
June 2015, before being finalised in a workshop and presented to the district parliament. 
 

 
Participants work through the YSM method to develop draft Action Plan 
 
  



3.0 KEY OBSERVATIONS 
• There was support for DRR and the Activity from the head of parliament who engaged in the first 

part of the workshop. Both City and province Parliamentary Commissions responsible for DRR 
were available to meet with us and supported the initiative. However, both indicated that a good 
Action Plan would be required to get an increase in Budget.

• There was a good turnout of various local government, district and provincial, university and 
NGO’s at the workshop.

• There seems to be significant DRR initiatives happening in Bengkulu City, however they seem a 
little uncoordinated and disparate.

• There was keenness to deliver socialisation initiatives but limited detail on what this means and 
what socialisation looks like.

• In general the participants considered that the workshop met or exceeded expectations. 



4.0 REFERENCE: 
Univeristas Gadjah Mada 2013: The Guidebook of Yonmenkaigi System Method. Buku 
Panduan Yonmenkaigi. Universitas Gadjah Mada – Community Development Team, Civil and 
Environmental Engineering Department. 59 p. 
  



Appendix 1: List of Participants 
 
  



 

Appendix 2: Workshop agenda 
  



Appendix 3: Workshop presentations and papers 
 
  



Appendix 4: Yonmenkaigi Results 
  



Appendix 5: Post Workshop Evaluation 
  



Appendix 6: Transcript of the Focus Discussion Group 
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Bengkulu Action Plan workshop and Vulnerable Group Focus Group Discussion, April 2015 


Day 1 Day 2
1 Restamidi, SE, MM BPBD Kota Bengkulu Staff 0852 1997 8374 M V V
2 Teuku Faisal Fathani UGM 0818 0262 7189 M V V
3 Adam Pamudji Rahardjo UGM Lecturer 0816 6882 70 M V V
4 Prof. Widodo University of Bengkulu Vice Rector 4 doowid17@yahoo.com 0813 6772 2107 M
5 Zamira Loebis Interpreter zeloebis@gmail.com 0816 1885 053 F V V
6 Ferdina Siregar Interpreter ferdina@gmail.com 0858 1325 1995 F V V
7 Dr. Muhammad Farid, MS. University of Bengkulu Head of Center of Mitigation 


Studies
0812 7305 972 M V V


8 Dodi Harsono Protocol of the Office of 
Bengkulu Province


Staff onododi@gmail.com 0852 6773 6399 M


9 Anton Wijaya Protocol of the Office of 
Bengkulu Province


Staff M


10 Wahyu Wilopo UGM M V V
11 Sorjum Ahyar Development and Planning 


Agency of Bengkulu Province 
(Bappeda)


Head sorjum_ahyar@yahoo.com 0811 7354 00 M


12 Kolendri Development and Planning 
Agency of Bengkulu Province 
(Bappeda)


Feasibility Study and Planning 0816 3905 07 M


13 Ir. Mulyani BPBD Kota Bengkulu Head 0853 7875 2763 F V V
14 Henny Ramayani BPBD Kota Bengkulu Head of Facilities and 


Infrastructure Sub-division
dodohenny@gmail.com 0812 7127 8700 F V V


15 Tri Wibawanti BPBD Kota Bengkulu Head of Sub-division isantitri@ymail.com 0813 6841 9845 F V
16 Bambang Suryadi BPBD Kota Bengkulu Head of Division 0821 8372 8388 M
17 Tabri BPBD Kota Bengkulu Head of Rehabilitation and 


Reconstruction Division
0812 7866 4595 M V


18 Elfrelo BPBD Bengkulu Province Head of Sub-division 0858 3848 380 M


19 Husni M. BPBD Bengkulu Province Head 0811 7315 21 M


20 Khristian H. BPBD Bengkulu Province Pre-disaster dekristian.bpbd@yahoo.co.id 0812 7144 12489 M
21 Sumawanto BPBD Bengkulu Province Steering Board mawansumawanto@yahoo.co.id 0852 7383 1888 M V


No Name Institution Position Email Gender
Action Plan 
Workshop


FGD 
Vulnerable 


Group
Contact Number


Strengthened Indonesian Resilience: Reducing Risk from Disasters (StIRRRD) 
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Day 1 Day 2
No Name Institution Position Email Gender


Action Plan 
Workshop


FGD 
Vulnerable 


Group
Contact Number


22 Rethauli Yohana Sihombing Women and Children 
Education and Empowerment 
Center: 'PUPA' (NGO)


Volunteer rethauli.yohana@gmail.com 0853 6743 0212 F V V


23 Albi Rahman District Military Command 
(Kodim)


Head of Operation Section 0813 6768 8656 M V V


24 Nawan Pancanopa, S.E. Spatial Planning and Housing 
Agency


Head of Building Planning Division M V V


25 Drs. Fachruddin Siregar, MM. City Secretary of Kota 
Bengkulu


Acting officer (Plt.) M V


26 Esti Anantasari UGM F V V
27 Ruri Roberto Kota Bengkulu Resort Police Head of Operations Division 0821 7599 8000 M V


28 Mardikusuma, S.Sos. Transportation, Information, 
and Communication Agency


Head of Traffic Division 0812 7805 5696 M V V


29 Rustandi, S.E.,MM. Culture and Education Agency 
of Kota Bengkulu


Head of Sub-division 0821 7689 9768 M V V


30 Dr. Ir. RR. Yudhy Harini Bertham, 
MP.


University of Bengkulu Lecturer yudhyhb@gmail.com 0813 1033 1816 F V V V


31 Hema Malini Family and Children Service 
Foundation: 'Layak' (NGO)


hema.layak@gmail.com 0812 6630 1072 F V V V


32 Antoni Iskaputra, S.Kom. SAR Agency antoniiskaputra@yahoo.com 0852 6878 1187 M V
33 Diki Gustiawan Bengkulu City Office gustiawan_d@gmail.com 0822 8122 545 M V
34 Reki Gustiawan Bengkulu City Office 0896 8666 8985 M V
35 Redo Yuhanda Bengkulu City Office 0813 6836 4991 M V
36 Hulman Reri S. Bengkulu City Office 0852 7370 5607 M V
37 Bambang Suryadi, SH. BPBD Kota Bengkulu 0821 8372 8388 M V V
38 Diah Ambarwati Social Agency of Kota 


Bengkulu
0815 3900 327 F V


39 Ashar Muda Lubis University of Bengkulu Researcher asharmudalubis@yahoo.com 0821 7227 25251 M V V
40 Suhendra University of Bengkulu hendraunib@gmail.com M V V
41 Nanang Sugianto, S.Si., M.Sc. University of Bengkulu nanangsugiantosugi@gmail.com 0853 8116 1825 M V V


42 H. Mustakim Usman Health Agency Head of Disaster/Extraordinary 
Event Management (Matra) 
Section


usman.mustakim@gmail.com 0812 7895 374 M V V V


43 Elya Sri Wahyuni, SKM. Health Agency 0811 7345 42 F V V
44 Catur Setiadi Bengkulu City Office 0852 7347 0520 M V
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45 Eko Swistoro University of Bengkulu eko_swistoro@yahoo.com 0812 7937 6123 M V V
46 Hardiansyah University of Bengkulu hardiansyah13@gmail.com 0813 6800 8820 M V
47 Yanto Effendi BPBD Steering Elements (UPMP) yanto.rko@yahoo.com 0811 751 1616 M V
48 Agustin Gunawan, S.T., M.T. University of Bengkulu Lecturer goenawan782004@yahoo.com 0821 7526 2678 M V V
49 Samsul Bahri National Humanitarian 


Organisation: 'PKPU' (NGO)
Head of Rescue Division samsul.bahri@pkpu.or.id 0852 6037 2686 M V V


50 Phil Glassey GNS Science Geologist p.glassey@gns.cri.nz 6427490439 M V V
51 Phaedra Upton GNS Science Geologist p.upton@gns.cri.nz F V V
52 Alfred Robinson Spatial Planning and Housing 


Agency
Head of Program Planning Sub-
division


0852 6884 0000 M V


53 Rosa Oktorianti BPBD Bengkulu Province Mapping Surveyor rosa.oktorianti@gmail.com 0852 2848 0284 F V V
54 Indah Dwisari BPBD Bengkulu Province Disaster Analyst indahdwisari08@gmail.com 0852 2756 5890 F V V
55 M. Affanul Hakim BPBD Bengkulu Province Mapping Surveyor m.affanulhakim@gmail.com 0856 4015 5452 M V V
56 dr. Marisadonna Asteria, 


M.Biomed
University of Bengkulu marisadonnaunib@gmail.com 0812 7890 8080 F V V


57 M. Nasir BPBD Kota Bengkulu 0852 7311 7743 M V V
58 Abdullah Ansari Youth Disaster Preparedness 


(Tagana) Kota Bengkulu
Secretary 0852 6788 4198 M V V


59 Firman Jonaidi Culture and Education Agency 
of Kota Bengkulu


Head of Human Resource 
Development Section


0813 6751 6974 M V V


60 Dekoniati, VE. Social Agency Head of Division 0811 7343 26 F V V
61 Almasir Red Cross Head of Division 0812 7315 3170 M V
62 Almen BPBD Head of Sub-division 0852 6854 4225 M V
63 Suster Diana Youth Disaster Preparedness 


(Tagana) Kota Bengkulu
Head of Sub-division F V V


64 Fatimawati F V
65 Herman Antoni, M.Kes Health Agency Head of Division 0813 6878 1531 M V
66 Erna Sari Dewi, SE. City Parliament Head F V
67 Akbar Illahi Public Works Agency Kota 


Bengkulu
Head of Sub-division M V


68 Reynold Public Works Agency Kota 
Bengkulu


Head of Sub-division M V


69 Martina Ningsih Development and Planning 
Agency of Bengkulu Province 
(Bappeda)


F V
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No Name Institution Position Email Gender


Action Plan 
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FGD 
Vulnerable 


Group
Contact Number


70 Amron Rosyidi Public Works Agency Kota 
Bengkulu


0812 7861 6056 M V


71 Dessy Amalia Women Coalition 
Organisation: 'KPI' (NGO)


District Presidium 0821 7622 0120 F V V


72 Erxfi Febrianti DRR Forum 0853 5752 6917 F V
73 Gus Yulianti DRR Forum 0852 1155 9175 F V
74 Agus Irianto, Aks. Social Agency of Kota 


Bengkulu
agus.irianto.41@yahoo.com 0813 6622 2195 M V


75 Susi Handayani Women and Children 
Education and Empowerment 
Center: 'PUPA' (NGO)


Director susihandayani.arba@gmail.com 0813 7384 5705 F V


76 Haryuni DRR Forum Administrator 0853 6730 2755 F V
77 Abriyanto DRR Forum Administrator 0853 6951 86954 M V
78 Mardi Sahendri National Humanitarian 


Organisation: 'PKPU' (NGO)
Head of Division eskiway@gmail.com 0852 6862 1779 M V


79 Rahmawati PKK R. Makmur Head of Working Unit I F V
80 Cut Isnarati PKK R. Makmur Head of Working Unit II F V
81 Ruslan Youth and Sport Agency Head of Division 0852 6799 3543 M V
82 Imai PKK F V
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Strengthened Indonesian Resilience: Reducing Risk from Disasters (StIRRRD)  


Penguatan Ketangguhan Indonesia melalui Pengurangan Risiko Bencana 


Kerjasama UGM – GNS dan didukung MFAT NZAid 


Sekretariat: Jurusan Teknik Sipil dan Lingkungan FT UGM, Jl. Grafika No. 2 Yogyakarta 55281  


Mobile: 081122696614 Fax: 0274-545676 E-mail: StIRRRD@gmail.com 


 


 
 
 
 
 


 


Workshop StIRRRD 


Penyusunan Rencana Aksi Kota Bengkulu 


Hotel Splash, 14 - 15 April 2015 


 


 Agenda 
Selasa 


14 April 2015 
 


08.00 - 08.30 Registrasi 


08.30 – 09.30  Sambutan: 
1. Pemerintah Pusat (BNPB) 
2. H. Helmi Hasan, S.E. – Walikota Kota Bengkulu 
3. Dr Wahyu Wilopo – UGM (Penjelasan singkat program 


StIRRRD dan kerangka workshop) 


09.30 – 10.00 Coffee break 


10.00 – 12.00. Presentasi Teknis – 1:  
Fokus = Kota Bengkulu 


1. Ir. Mulyani – Kalak BPBD Kota Bengkulu (Ancaman dan Risiko 
di Kota Bengkulu) 


2. DPRD Kota Bengkulu (Rencana Anggaran untuk 
Penanggulangan Bencana dan Pengurangan Risiko Bencana 
di Kota Bengkulu) 


3. Dr. Muhammad Farid, M.S. – UNIB (Peran Universitas 
Bengkulu melalui Penelitian  Pengurangan Risiko Bencana di 
Provinsi Bengkulu) 


4. Esti Anantasari, M.A., – UGM (Hasil LG-SAT di 9 kabupaten di 
Indonesia) 


5. Diskusi 


12.00 – 12.45 Ishoma 


12:45 – 14:00  Presentasi Teknis – 2: 
Fokus = Praktik-praktik Terbaik PRB 


1. Dr. Phaedra Upton – GNS (Kajian Ancaman Gempa Bumi di 
Provinsi Bengkulu dan Sumatera Barat) 


2. Dr. Adam Pamudji – UGM  (Tsunami)  
3. Prof. Iman Satyarno, UGM – (Struktur) 
4. Wahyu Wilopo – UGM (Peta Rawan Bencana dan GIS)  
5. Diskusi 


14:00 – 15:15  Presentasi Teknis – 3: 
Fokus = Praktik-praktik Terbaik PRB 


1. Esti Anantasari, M.A. – UGM (Aspek Sosial Budaya)  
2. Phil Glassey – GNS Science (Tantangan Pemerintah Daerah 


dalam Pelaksanaan Pengurangan Risiko Bencana) 
3. James Flanagan – Greater Wellington Regional Council  


(Pengelolaan Ancaman Banjir dan Perubahan Garis Pantai di 
Selandia Baru)  


4. Faisal Fathani, Ph.D. – UGM (Mitigasi Longsor  dan Sistem 
Peringatan Dini) 


5. Diskusi 


15:15 – 15:45 Coffee Break 


15:45 – 17:15  Group  Exercise  - 1 – Analisa Risiko Komparatif 
1. Phil Glassey 


Penggunaan SMG untuk penyusunan analisa risiko komparatif 
ancaman di Kota Bengkulu dengan fokus pada konsekuensi sosial 
ekonomi dan evaluasi mekanisme penanggulangan yang sekarang 
digunakan. 
 







Strengthened Indonesian Resilience: Reducing Risk from Disasters (StIRRRD)  


Penguatan Ketangguhan Indonesia melalui Pengurangan Risiko Bencana 


Kerjasama UGM – GNS dan didukung MFAT NZAid 


Sekretariat: Jurusan Teknik Sipil dan Lingkungan FT UGM, Jl. Grafika No. 2 Yogyakarta 55281  


Mobile: 081122696614 Fax: 0274-545676 E-mail: StIRRRD@gmail.com 


 


 
 
 
 
 


17:15 – 17:30 Ringkasan Hasil Workshop Hari Sebelumnya (prioritas ancaman, 
ringkasan hasil SMG) 
Phil Glassey atau Dr. Wahyu Wilopo 


Rabu, 
15 April 2015 


 


8.15 – 12.00 Kunjungan Lapangan  
(permasalahan garis pantai; tanah longsor; tsunami; banjir) 


12:00 – 13:00  Ishoma 
 


13:00 – 13:15  Penyusunan Rencana Aksi Kota Bengkulu Sesi 1  = Pengenalan 
dan Penjelasan Tentang Metode Yonmenkaigi 


1. Dr. Wahyu Wilopo, UGM (fasilitator) 
Menjelaskan proses penyusunan Rencana Aksi 


 
Mengidentifikasi 4 tema/topik untuk sesi berikutnya dari hasil SMG. 
 


13:20 –14:20 Penyusunan Rencana Aksi Sesi 2 Kota Bengkulu = Yonmenkaigi 
Chart (x 4) 


1. Wahyu Wilopo, UGM  
2. Esti Anantasari 
3. Faisal Fathani 
4. Iman Satyarno 


 


14:20 – 15:00 Penyusunan Rencana Aksi Sesi 3 Kota Bengkulu = Debat (x4) 
 
Para fasilitator memandu di setiap grup. 


15:00 – 15:15 Coffee break 


15:15 – 15:45 Penyusunan Rencana Aksi Sesi 4 Kota Bengkulu = Menyelesaikan 
Rencana Aksi (x4) 
 
Para fasilitator memandu penyelesaian penyusunan rencana aksi di 
setiap grup  


15:45 – 16:30 Penyusunan Rencana Aksi Kota Bengkulu Sesi 5   = Presentasi 
(x4) 
Presentasi Rencana Aksi  
 
Juru bicara grup mempresentasikan rencana aksi grupnya di depan 
grup yang lain. 


16:30 – 16:45 Ringkasan 
 
Pengisian Formulir Masukan Pasca-Workshop Form 
Distribusi 


 


 


 


 


 


 


 


 


 


 


 












Oleh


Dr. Muhammad Farid, MS


Pusat Studi Mitigasi Bencana
Univ. Bengkulu


Email : moh_farid50@yahoo.com


PERANAN UNIB TERKAIT DENGAN KONDISI
KEBENCANAAN DI PROVINSI BENGKULU


DRR Action Plan Workshop Bengkulu 14-15 April 2015


DRR Action Plan Workshops


April 2015


KONDISI WILAYAH 
BENGKULU


-Panjang Garis Pantai ± 525 
Km
-Luas Wilayah  19.919,33 Km2
-Jumlah Penduduk 1.814.400 


org
-Kerapatan Penduduk 87/Km2
-Jumlah KK 450.088
-Nilai Aset 14,91 T


PETA PROVINSI 
BENGKULU


PETA SUMATERA







KONDISI BENGKULU, 
SUMATERA


BENGKULU


Berada di daerah Bukit 
Barisan


Sering dilanda
gempabumi (Gempa


tektonik)


Masuk Wilayah Risiko
Tinggi Gempa Bumi


PETA SEISMISITAS DUNIA


INDONESIA


SUMATERA


BENGKULU







BENGKULU


KERUSAKAN YANG TERJADI AKIBAT 
GEMPABUMI 2000 DAN 2007











Pelulukan (Liquefaction)







POTENSI LONGSOR DI PROVINSI BENGKULU


PROVINSI BENGKULU


CONTOH LONGSOR PANTAI 
DI BENGKULU







PREDIKSI GENANGAN AIR 
LAUT KETIKA TERJADI TSUNAMI


Tinggi run up 
(meter)


Luas
Inundasi (ha)


% dari luas Kota 
Bengkulu


5 328,065 2,2


Luas Genangan tsunami 
dengan skenario Run up


Jumlah Penduduk : 334.500 org
Kepadatan Penduduk 2384 org/Km2


Luas 144,5 km²
Jumlak KK 81.114
Nilai Aset 3.2 T







15 874,993 5,7


Tinggi run 
up (meter)


Luas
Inundasi


(ha)


% dari luas Kota 
Bengkulu


Luas Genangan 
tsunami dengan
skenario Run up


Tinggi run up 
(meter)


Luas
Inundasi (ha)


% dari luas Kota 
Bengkulu


30 3148,993 20,7


Luas Genangan tsunami dengan
skenario Run up







No Tinggi run up 
(meter)


Luas
Inundasi (ha)


% dari luas Kota 
Bengkulu


1 5 328,065 2,2


2 15 874,993 5,7


3 30 3148,993 20,7


Luas Genangan tsunami dengan 
skenario Run up


ILLUSTRASI KRUGIAN JIKA TERJADI TSUNAMI 
DENGAN KETINGGIAN 30 METER DI KOTA 
BENGKULU


>Luasan Tergenang: 29,9 Km2


>Jumlah Penduduk dalam Genangan = 2384 x 
29,9 =  71.284 orang


>Jumlah Rumah Penduduk yang rusak = 596 
x 29,9 = 17.820 buah


>Jumlah Aset Negara yang Rusak/hilang = 
20,7 % x 3,2 T = 662,4 M







????
APA YANG MESTI DILAKUKAN OLEH UNIB ?


Melakukan koordinasi dan kerjasama dengan Badan Nasional
Penganggulangan Bencana (BNPB)


Melakukan Koordinasi dan Kerja sama dengan Badan Penanggulangan
Bencana Daerah (BPBD Kab/Kota/Provinsi)


Mendirikan Pusat Studi Mitigasi Bencana


Memasukkan mata kuliah Mitigasi Bencana pada beberapa
Program Studi


Melakukan Penelitian dan pengabdian pada masyarakat terkait dengan
pengurangan risiko bencana







STRUKTUR ORGANISASI LPPM







SEBARAN MATA KULIAH MITIGASI BENCANA


Jurusan Fisika FMIPA:


Mata Kuliah Wajib Mitigasi Bencana Alam.


Jurusan Teknik Sipil, Fakultas Teknik:


Mata Kuliah Wajib Konstruksi Tahan Gempabumi.


Program Magister Ekonomi Perencanaan Pembangunan  


(MPP), Fakultas Ekonomi 


Sebagai bagian dari Mata Kuliah Perncanaan Pembangunan.


Program Magister Pendidikan IPA, FKIP


Mata Kuliah Wajib, Mitigasi Bencana


PENELITIAN YANG TELAH 
DILAKUKAN







Tema Penelitian Tahun Sumber 
Dana


Keterangan


Laju Abrasi Pantai dan Uapaya Penanganannya 2001 Unib


Pemetaan Tanaman Mangrove di Pantai Bengkulu 2003 Unib


Analisis Dampak Gempa Bumi 4 Juni 2000 (Studi
Kasus: Kampus Universitas Bengkulu)


2005 Unib


Disain Bangunan Tahan Gempabumi 2006 Unib


Tingkat Pengetahuan Kegempaan Siswa SD 2008 Unib


Pemetaan Percepatan Getaran Tanah Maksimum
dan Tata Ruang Dan Wilayah (Rtrw) Kota Bengkulu


2012,
2013 Dikti Hibah Bersaing


Optimalisasi Potensi Lokal Desa Rawan Bahaya
Tsunami Dalam Rangka Mitigasi di Pesisir Provinsi
Bengkulu


2012,
2013 Dikti Stranas


Identifikasi Koefisien Atenuasi, Indeks Kerentanan
Seismik Dan Frekuensi Getaran Tanah,
Perencanaan Tata Kota Bengkulu


2014,
2015 Dikti Fundamnetal


Pemodelan Genangan Tsunami di Kota Bengkulu 2014 Dikti Fundamental


PENELITIAN YANG AKAN DILAKUKAN







Tema Penelitian Tahun Sumber 
Dana


Keterangan


Analisis Strain Geser Lapisan Sedimen Di Daerah 
Subduksi Lempeng Tektonik Indo-Australia Dan 
Eurasia Untuk Mitigasi Bencana Gempabumi 


2016,
2017,
2017


Dikti Stranas (Proposal)


Efek Getaran Gempabumi pada Produksi Buah 
Mangga


2016 Dikti Hibah Kompetensi 
(Proposal)


Studi tentang Dampak Pemberitaan Ancaman 
Gempabumi Terhadap Volume investasi


2017 Dikti Unggulan PT 
(Proposal) dst ...


Analisis Potensi Pelulukan Tanah (Liquefaction)
akibat Gempabumi di Provinsi Bengkulu


2018,
2019


Dikti Hibah Kompetensi 


Studi Potensi Rawan Banjir Provinsi Bengkulu 2019 Dikti Hibah Kompetensi 


Analisis Potenasi Lokasi Rawan Longsor di Provinsi 
Bengkulu


2020 Dikti Hibah Kompetensi 


Studi Potensi Rawan Tsunami Provinsi Bengkulu 2020, 
2021


Dikti Kemitraan


Studi tentang Pengulangan Terjadinya Gempabumi di 
Provinsi Bengkulu


2022 Dikti Kemitraan


PENGABDIAN MASYARAKAT  YANG 
TELAH DILAKUKAN







Tema Pengabdian Tahun Sumber 
Dana


Lokasi


Pengenalan Gempabumi  dan  Dampaknya pada 
masyarakat Desa


2012
Unib Kec. Pondok 


Kelapa
Pengenalan Gempabumi  dan Tsunami serta 
Dampaknya pada masyarakat


2013 BOPTN Kec. Selebar


Upaya Penyelamatan  Diri Ketika Terjadi 
Gempabumi


2013 BOPTN SDN 1, SMPN 15, 
SMAN 6  Kota 


Bengkulu
Sosialisasi Desa Tanggap Bencana 2014 BPBD Kota Bengkulu


Sosialisasi Desa Tanggap Bencana 2014 BPBD Provinsi Bengkulu


Pengenalan Mitigasi Bencana 2014 APBN Mahasiswa Unib


Pengenalan Mitigasi Bencana 2015 APBN Mahasiswa Unib


Pemetaan  Wilayah Potensi Tsunami Berbasis 
Survey


2014 APBD Kota Bengkulu







Peran Universitas Andalas dalam Kegiatan Penelitian
untuk Pengurangan Risiko Bencana


di Kabupaten Pesisir Selatan


Abdul Hakam


Pusat Studi Bencana, Universitas Andalas (PSB UNAND)
e-mail: ahakam2008@yahoo.com


DRR Action Plan Workshops


April 2015


1. LATAR BELAKANG


• Sebutan ”supermarket bencana”


• ’Pembangunan yang berwawasan 
Kebencanaan’


• Kolaborasi yang baik antara Pusat Studi 
Bencana







2. POTENSI BENCANA DI
PESISIR SELATAN


• Pada tanggal 6 Maret 2007, gempa 6,3 
Sekala Richter (SR) di Selatan Painan


• Gampa 30 September 2009 kembali 7.6  
SR mengguncang Sumatera Barat 


• Sangat sering terjadi bencana longsor
dan banjir bandang.


• Ancaman perobahan iklim


Potensi Bencana Sumbar







3. PERANAN UNIVERSITAS ANDALAS DALAM
PENGURANGAN RISIKO BENCANA


3.1. Kegiatan Berbasis Pendidikan Terkait 
Kebencanaan


3.2. Kegiatan Penelitian Bencana 


3.2. Kegiatan Kemahasiswaan


3.1. Kegiatan Berbasis 
Pendidikan Terkait Kebencanaan


Visi : Menjadi pusat pendidikan, pengembangan ilmu 
dan aplikasi rekayasa sipil yang unggul dalam 
bidang kebencanaan pada tingkat nasional dan 
internasional.


Misi :
1. Menyelenggarakan pendidikan ...


2. Menyelenggarakan penelitian yang inovatif dan aplikatif 
dalam bidang rekayasa sipil khususnya yang menyangkut 
kebencanaan


3. Mendarmabaktikan ilmu pengetahuan dan teknologi ...







Tsunami Painan


3.2. Kegiatan Penelitian Bencana


1. Identification of the impact of 12 & 13 September 2007 earthquake from Padang to 
Bengkulu (Including Costal Area of Pesisir Selatan), collaborated with Japan 
Association of Civil Engineering (JSCE) 


2. Assessment and Risk Mapping in West Sumatera, merupakan kerjasama antara 
Mercy Corps Indonesia pada bulan Oktober – Desember 2011


3. Kajian Kelayakan Teknis Tempat Evakuasi Tsunami di Pesisir Selatan (2012), 
berkolaborasi dengan Badan Nasional Penanggulangan Bencana di Kenagarian 
Sago Salido.


4. Workshop Kesiapan Masyarakat Pesisir Selatan Dalam Menghadapi Gempa dan 
Tsunami, Bekerjasama dengan Badan Penanggulangan Bencana Daerah Kab. 
Pesisir Selatan, Painan, 30 Oktober 2012


5. Pembuatan Rumah Contoh Aman Gempa di Lokasi Shelter Taman Makam 
Pahlawan Painan, bagian dari Penelitian: PENINGKATAN KESIAPAN 
MASYARAKAT TERHADAP KEBENCANAAN (GEMPA TSUNAMI) DI PESISIR 
SELATAN bekerjasama Kementrian Negara Riset dan Teknologi – Republik 
Indonesia, 2012


6. Kajian Bahaya Abrasi di Pesisir Selatan dalam Rangka Pembuatan Master-plan 
Nasional 2013, bekerjasama dengan Badan Nasional Penanggulangan Bencana







Banjir Pesisir


Peningkatan Kesiapsiagaan







Shelter Tsunami - Painan


3.2. Komite Siaga Bencana Mahasiswa 


Universitas Andalas (Kosbema)







3.2. Komite Siaga Bencana Mahasiswa 


Universitas Andalas (Kosbema)







Earthquake Hazards: 
Western Sumatra


Ancaman Gempa Bumi: 
Bagian Barat Sumatera


April 2015


DRR Action Plan Workshops


Phaedra Upton


Indonesia Selandia Baru







New Zealand Selandia Baru


• Landscape is dominated by 
the plate boundary


• Bentang didominasi oleh 
perbatasan plat


• Hazards include: Ancaman
meliputi:


– Earthquakes gempa bumi


– Volcanoes gunung api


– Landslides longsor


– Extreme weather events 
kejadian cuaca ekstrim


PAC


AUS


40 mma-1


37 mma-1


Christchurch earthquakes
2010-2011


40 mma-1


37 mma-1


PAC


AUS







Mt Tongariro, 2012


Mt Rurapehu Eruption 1996


40 mma-1


37 mma-1


AUS


40 mma-1


37 mma-1


PAC


AUS


Waiho R. 1994


Manawatu gorge, 2010, NZTA







Presentation Outline
• Tectonic setting | Susunan tektonik


• Faulting | Pensesaran


• Seismic hazard | Ancaman seismik


• Earthquake related hazards | Ancaman terkait gempa 
bumi


– Liquefaction, amplification | likuifaksi, amplifikasi


– Tsunami


– EQ induced landslides | longsor yang dipicu gempa 
bumi


Tectonic setting of Sumatera
Susunan Tektonik Sumatera


McCaffrey (2009) Annual Reviews in Earth and Planetary Sciences







McCaffrey (2009) Annual Reviews in Earth and Planetary Sciences


McCaffrey (2009) Annual Reviews in Earth and Planetary Sciences







Amplification and liquefaction


Amplifikasi dan likuifaksi


• Shaking intensity and 
liquefaction potential
Intensitas guncangan dan 
potensi likuifaksi


• Important to consider ground 
conditions
Pentingnya untuk 
mempertimbangkan kondisi 
tanah
– Planning Perencanaan
– Building code Peraturan


Bangunan
– Underground services 


Layanan bawah tanah


2009







Intense shaking in Christchurch:
• high amount of energy released
• direction energy was released
• trampoline-like interaction between geological layers under the city
• close proximity of the earthquake to the city. 


Ground
accelerations
Percepatan


Tanah
Christchurch 2011


Guncangan hebat di Christchurch:
• Pelepasan energi yang sangat besar
• Pelepasan energi arah
• Interaksi seperti trampoline diantara lapisan geologi
• Dekatnya gempa bumi terhadap kota. 


Photos: R. Beetham







Actual vs. Previously Mapped Hazard 


Extent of liquefaction from 22 Feb 2011.
Preliminary indicative land damage map.


Orange = major liquefaction.
Yellow = minor / trace / isolated small liquefaction areas 2004 Liquefaction Hazard Map


Liquefaction in Christchurch
Aktual vs. Ancaman yang Sebelumnya Dipetakan


Tsunami


Scale showing 
the size of the 
tsunami waves


Tsunami 2004 aftermath. Aceh, Indonesia, 2005. Photo: AusAID







Tsunami hazard Ancaman tsunami
Tsunami occurrence along the Sumatran coast


1797,1818, 1833, 1843,1861,1907, 2004, 2007 - About 1 every 25 years


A new tsunami hazard assessment of Indonesia indicates that tsunami of up to 
20 m at the coast have a 1 in 2500 chance of being exceeded annually.


Kejadian tsunami di Pantai Sumatera


Sekitar sekali tiap 25 tahun


Kajian terbaru mengenai ancaman tsunami di Indonesia mengindikasikan 
tsunami setinggi 20 m di pantai memiliki kemungkinan 1:2500 untuk 
kelampauan setiap tahun


Faris and Wang, (2014) Geoenvironmental Disasters, 1:12 


Landslides
Longsor







• Sumatra: Tectonically very active sangat aktif 
secara tektonis


• Multiple hazards associated with earthquakes:


• Beberapa ancaman yang terkait dengan gempa 
bumi


– Amplification and liquefaction amplifikasi dan 
likuifaksi


– Tsunami


– Earthquake induced landsliding (especially 
after heavy rainfall) longsor yang dipicu gempa 
bumi (terutama setelah hujan lebat)


Summary
Rangkuman


Terima kasih banyak


Thank you for your kind attention







Tsunami Threat and 
Preparedness


Adam Pamudji Rahardjo


DRR Action Plan Workshops


Outline
• Introduction to Tsunami


– Source and Propagation


– Threat and Damage


• “Magnitude” of Tsunami Threat


– Probability of Tsunami Occurrence


– What can Transform Tsunami Wave When 
Propagating?


– Spatial Variability of Tsunami Wave Height


• Countermeasure


– Structural


– Non-structural







Outline (cont.)• Countermeasures


– Structural
• Barrier Wall 


• Shelter


– Non-structural
• Increase Awareness (Edu, Train, Media, Sign)


• Early Warning System


– Community – Local Govt.


– Tools


– SOP and OM commitment


• Preparedness in disaster response (Facilities & Skill)


– Evacuation Access and Meeting Points


– Evacuation Drill


• Zoning in Land Use Planning 


– Long-shore


– Cross-shore


Source of Tsunami • Tsunamigenic Tectonic Earthquake


– Vertical fault Tsunami
• 2004 Aceh, Indonesia: wave 14-32 m, 


run up 2-3 Km


• 2010 Mentawai, Indonesia: wave 12 
m, run up 450 m


• 2011 Miyagi, Japan: 6 – 20 m, run up 
1-2 Km


– Submarine Landslide Tsunami
• 1964 Alaska Eartquake


– Rock Avalance falling into water 
Tsunami


• 1958 Lituya Bay, Alaska: wave 30 m, 
run up 524 m


Introduction to Tsunami







Source of Tsunami


• Volcano Activity


– Underwater Volcanic Eruption


– Volcanic earthquake 
• submarine landslide Tsunami


• debris flowing into water Tsunami


• Avalanche of Iceberg


• Meteor Impact


Source of Tsunami


• The majority of Indian 
Ocean tsunamis were 
generated by 
earthquakes (88%).


• The remainder resulted 
from


– volcanic eruptions 
(6%),


– landslides (1%), and 


– unknown causes 
(4%).


tsun.sscc.ru/tsulab/tgi_4.htm







Strenght of Earthquake


• ML : Richter Scale: Earthquake Magnitude, from 
seismograph recorded waves


• Mw : Moment Magnitude Scale / MMS / Released 
Energy


• M0 : seismic moment (J) / Work Done


Source: Wiki


Strenght of Earthquake
• MMI : Modified Mercalli Intensity: felt earthquake by people 


Scale Attributes Description


I Not felt Not felt except by a very few under especially favorable conditions


II Weak Felt only by a few persons at rest, especially on upper floors


III Weak Felt quite noticeably by persons indoors. Vibrations similar to the passing of a 
truck


IV Light Felt indoors by many, outdoors by few during the day.


V Moderate Felt by nearly everyone; many awakened. Some dishes, windows broken


VI Strong Felt by all, many frightened. Some heavy furniture moved


VII Very Strong Considerable damage in poorly built or badly designed structures; some 
chimneys broken


VIII Severe Considerable damage in ordinary substantial buildings with partial collapse


IX Violent Damage great in substantial buildings, with partial collapse. Buildings shifted 
off foundations


X Extreme Most masonry and frame structures destroyed with foundations. Rails bent


XI Extreme Few, if any (masonry), structures remain standing. Bridges destroyed. Broad 
fissures in ground. Land slips in soft ground. Rails bent greatly


XII Extreme Damage total. Waves seen on ground surfaces. Lines of sight and level 
distorted







Earthquake Generating 
Tsunami Waves


Tsunamigenic Fault Formation







Tsunami Wave Propagation


• Speed, c ~ 900 Km/h


• Height growing with


– Shallowing water depth, d


– Narrowing bay


Tsunami Wave Propagation


• Propagation
track may be


– turned by 
bathimetry


– reflected by cliff







Strength of Tsunami


Soloviev Imamura Tsunami 
Intensity scale,  


• the formula:


• where Hav is the average wave 
height along the nearest coast


I Hav (m)


6 45.25


5 22.63


4 11.31


3 5.66


2 2.83


1 1.41


0 0.71


-1 0.35


-2 0.18


-3 0.09


-4 0.04


Strength of Tsunami







Tsunamigenic Eartquake


Strength of Tsunami
• Symbol: I : Tsunami Intensity Scale


– Papadopoulos and Imamura, 2001,


– Integrated Tsunami Intensity Scale (ITIS-2012) 


• In 12 divisions


• Consistent with the 12-grade seismic intensity 
scales


• according to the effects: 


– on humans, 


– on nature and objects, including vessels of variable 
size,


– on buildings, 


– on other engineered constructions







Tsunami Intensity Scale


• I : Tsunami Intensity


Scale Attributes Description


I Not felt Not felt even under the most favorable circumstances. No effect. No damage


II Scarcely felt Felt by few people on board in small vessels. Not observed in the coast. 


III Weak Felt by most people on board in small vessels. Observed by few people in the
coast. No effect. No damage 


IV Largely Observed Felt by all on board in small vessels and by few people on board in large 
vessels. Few small vessels move slightly onshore


V Strong Felt by all on board in large vessels and observed by all in the coast. Few 
people are frightened and run to higher ground. 


VI Slightly Damaging Many people run to higher ground. Damage in a few wooden structures.


VII Damaging Many small vessels damaged. Few large vessels oscillate violently. Many 
wooden structures damaged.


VIII Heavily Damaging Most of the small vessels are damaged, many are washed away. Big objects 
are drifted away.


IX Destructive Many people are washed away. Many large vessels are moved violently 
ashore, few are destroyed. Most aquaculture rafts washed away.


X Very Destructive General panic. Most people are washed away. Small boulders from the sea 
bottom are moved inland. Cars overturned and drifted. Oil spill, fires start.


XI Devastating Lifelines interrupted. Extensive fires. Water backwash drifts cars and other
objects in the sea. Big boulders from the sea bottom are moved inland.


XII Completely Devastating Practically all masonry buildings demolished. 


Tsunami Threat Characteristics


• Unpredictable


– Following its source (earthquake, volcano eruption, 
landslide, etc.)


• Short warning time minutes after an identified 
source


• Limited zone along coast


• May be deadly and very devastating







“Magnitude” of Tsunami Threat


http://gcoe-mi.jp/temp/publish/b8bc3da06a5fbfd29d0368967c7798e4.pdf


Hosking, 2012


http://eandt.theiet.org/magazine/2011/04/sea-defences.cfm


Uncertainty
Earthquake-caused Tsunami


• Not yet predictable in time


• In place, there are tsunami prone areas


• Magnitude and location of future earthquake


• Horizontal distribution of the slip 


1. We can evaluate with worst case scenario: the 
probable maximum tsunami


2. We can evaluate by taking into account the probability
of tsunami wave propagating into coastlines
- probabilistic tsunami hazard assessment (PTHA)







kyoto-seas.org/pdf/16/4/160407.pdf


, 1979


kyoto-seas.org/pdf/16/4/160407.pdf


, 1979







Tsunami Wave 
Transformation


Reflection


Triatmaja, 2010


Budianto, 2015


Maps of Relative Tsunami Intensity







Countermeasure


Structural


• Tsunami Shelter


– Vertical Building
• Minimum 1st Floor Height


• Access


– Floating, STAIM Shelter System


• Tsunami barrier


– Sea wall


– Vegetation


– Distance







Tsunami Design Vs. Design Stillwater Depth


FEMA CCM:  Section 11.7  Figure 11-16


escweb.wr.usgs.gov/share/mooney/SriL.V6.ppt


Design
Considerations


• Hydraulic Lateral Forces / Drag


– full structure 


– individual elements 


• Impact Force


– floating debris


• Buoyancy Force


• Scour


escweb.wr.usgs.gov/share/mooney/SriL.V6.ppt







Floating – STAIM Shelter System


www.wired.com
statimshelter.com


prweb.com







Sea Wall
• Kamaishi Break Water


– 1 960 m long stretches 
across Kamaishi Bay


– 4 m overtopped by the 
10m 2011 tsunami 


Vegetation and Distance


www.fao.org







Non-structural
• Increase Awareness (Edu, Train, Media, Sign)


• Early Warning System
• Community – Local Govt. Teams


• Tools, SOP and OM commitment


• Preparedness in disaster response
– Evacuation Access and Meeting Points


– Evacuation Drill


• Planning and Regulation
• Zoning in Land Use Planning 


– Long-shore


– Cross-shore


• Building Code


• Commitment & Reg. Enforcement of Govt.


Awareness • Education
• Training
• Media – Special 


Event
• Signage







Warning and Evacuation Team


• Local Communities


• Local Govt.


Early Warning 
System Tools







Evacuation Access – Meeting Points


Zoning for Land Use Planning







Zoning from Tsunami Elevation of A Certain Probability


more
dangerous


zone


less
dangerous


zone


Tsunami
Hazard Maps & 
Land Use 
Zoning


Saunders, et.al., 2011
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Outline


• Background


- What is tsunami?


- Why its so devastated?


• Potential Tsunami Hazards of Bengkulu Province


– Tectonic Setting


– Seismic activities and historical record of tsunami


– Scenario events of potential large tsunami


• Hazard Mitigation and Preparedness







What is tsunami?
• Progressive sea waves with long wave lengths 


(1 – 100 km) and period  (10 – 70 minutes)  
associated with various geologic processes


• When it arrives at the coastal areas – their wavelength are
still in the order of 1 – 5 km.







Tsunami generated by Submarine earthquake


Source: Figure centre : G.Prasetya, Figure right: S.N. Ward


• Caldera Collapse
• Volcanic Explosion
• Pyroclastic flows
• Flank Failures/landslide


Tsunami Generated by Volcanic Sources: 







Why its so devastated?


Experimental Video Courtesy of Dr. Taro Arikawa, Tsunami Research Center, Port and Aiport Research Institute, Japan


Perbedaan mendasar gelombang tsunami 
dan gelombang yang di bangkitkan oleh angin (ombak)


Gelombang biasa/ombakTsunami


Source: Prasetya et.al (2008) (Left) and Saunders et al. (2011) (Right)


Tsunami Terminology
Run up, flow depth, and tsunami wave height/elevation







Banda Aceh, 26 December 2004


Satellit image birdfly (SERTIT) - 3D tsunami inundation Model (Prasetya, 2008) (Right)


see video







Tsunami Hazards are due to:
• Tsunami elevation or Flow depth
• Wave length and Flow velocity
• Debris – tsunami load and forces







Figure source: Arnason, 2005


Tsunami Load and Forces


Tectonic Setting of Sumatra Island







Historical earthquake and Tsunami


Source: Prasetya , 2010


Seismic Gap and Potential large earthquake


Source: Prasetya , 2010







Historical and Scenario Events for Potential Large 
Earthquake


Source: Borrero et al. 2006


Historical Events 1797 and 1833 – regional distribution


1797 historical event Mw 8.47 1833 historical event Mw 8.52


Source: Prasetya , 2010







Source: Newman et al.2011


Recent Events Mentawai 2010, Mw 7.8


MITIGATION AND PREPAREDNESS


All potential tsunami threat for West Nusa Tenggara
Province is:
• locally generated tsunamis,
• the travel time of tsunami to reach the coast are within


10-30 minutes,
• the only warning is the causative earthquake itself.


To safe a life:
• When strong earthquake shaking being felt at the


coastal area for duration of 10-20 sec, don’t wait until
the warning is issued, find the higher ground (stay
calm – don’t panic, follow the evacuation routes!)


• Individual must know what to do
(education and regular practise/training for
emergency response)











To reduce the economic loss:
• Land use planning and development program


based on credible tsunami inundation/hazards
map


• Engineering approach for existing
infrastructures: inspecting building/installation
vulnerability against earthquake shaking and
tsunami inundations; retrofitting the building
infrastructures to withstand the estimated
possible ground-motions and tsunami forces and
also to reduce the potential debris from the
coastal area


• developing robust Standard Operating Procedures
for anticipating risks and emergency event
including preparing medical and equipment







Source: Prasetya et al. 2008


Typical Building Damages/Collapse due to tsunami


Source: G. Prasetya after Riggs and Robertson


Flow Diagram of 
Tsunami Hazards and Disaster Management Fundamental Element 







HOW TO INCLUDE TSUNAMI RISK IN 
LAND USE PLANNING
(New Zealand Examples)


Source: Saunders et.al 2011







Multiple hypothetical 
tsunami inundation 


patterns
Level 3 and 4 
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Pendahuluan


• Bengkulu dan Sumatera Barat merupakan daerah 
yang mempunyai ancaman gempa tinggi


• Bangunan yang ada pada daerah ini terutama 
untuk penting seperti rumah sakit harus didesign 
agar tetap operasional saat dan setelah terjadi 
gempa


• Agar dapat tetap beroperasi, maka bangunan 
penting seperti rumah sakit harus design agar 
tidak terjadi kerusakan saat gempa


• Kenyataannya banyak bangunan penting seperti 
rumah sakit yang rusak atau bahkan roboh ketika 
terjadi gempa







Peta gempa (PGA) SNI-1726-2012


Kerusakan bangunan penting seperti 
rumah sakit akibat gempa Bengkulu 2007















Kerusakan bangunan penting seperti 
rumah sakit akibat gempa Padang 2009















Kerusakan bangunan rumah sakit 
akibat gempa


• Kerusakan komponen non struktur seperti 
kerusakan pada plafon, tembok dan sistem 
mekanikal.


• Kerusakan pada komponen struktur yang bahkan 
sampai menyebabkan bangunan roboh.


• Apapun tingkat kerusakan yang terjadi telah 
menyebabkan operasional rumah sakit tidak dapat 
berjalan dengan normal terutama dalam 
menangani pasien korban gempa











Permasalahan design konvensional 
untuk bangunan penting
• Beban gempa yang harus diperhitungkan untuk 


bangunan penting seperti rumah sakit adalah 1.5 
kali lebih besar dari bangunan biasa


• Untuk menghindari kerusakan bangunan pada 
daerah bahaya gempa tinggi, diperlukan dimensi 
struktur yang besar


• Getaran yang terjadi pada bangunan akibat gempa 
sulit untuk dihindari


• Perlu digunakan design alternatif dengan 
teknologi sistem base isolation  


Base isolation







Base isolation


base isolation







Copyright © 1998-99 Energy Research, Inc.


Tanpa base isolation Dengan base isolation


Efek base isolation pada bangunan


• Getaran atau percepatan yang terjadi pada tiap 
lantai lebih kecil


• Gaya dan perpindahan yang terjadi lebih kecil


• Struktur dan non struktur bangunan tetap dalam 
kondisi elastis atau tidak rusak







Keuntungan pemakaian base isolation


• Mengurangi kepanikan penghuni bangunan


• Mengurangi kerusakan isi bangunan


• Mengurangi kerusakan pada komponen non 
struktur dan komponen struktur bangunan


• Bangunan dapat tetap bisa operasional ketika 
atau setelah gempa


Kesimpulan


• Bangunan penting seperti rumah sakit adalah 
bangunan yang harus tetap operasional ketika 
dan setelah terjadi gempa.


• Kenyataannya masih ada bangunan-bangunan 
penting seperti rumah sakit yang rusak atau 
bahkan roboh ketika terjadi gempa sehingga tidak 
bisa operasional secara normal.


• Teknologi sistem base isolation merupakan salah 
satu alternatif yang dapat digunakan pada 
bangunan penting seperti rumah sakit untuk 
mengurangi gangguan dan kerusakan yang terjadi 
akibat gempa agar tetap dapat operasional secara 
normal ketika dan setelah terjadi gempa.







Sekian dan Terimakasih
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Agung Setianto dan Wahyu Wilopo


Global Positioning
System


Remote Sensing


Geographic Information
Systems


Where is What


GPS/GIS/RS


Analysis involves
investigation of


spatial
relationships


(numerical)


Prescriptive
Modeling


Mapping involves
precise placement
(delineation) of
physical features


(graphical)


Descriptive
Mapping


Why and SoWhat


The Focus







Multi hazard Risk Assessments


Data Source
Public records data county, city 


departments


– Census Data


Other sources


– Satellite imagery, 
aerial photos


– Administrative
boundary maps


– Land use/ Land cover 
maps







The Importance of RS
• Large amounts of data needed, and Remote Sensing 


can provide it


• Reduces manual field work dramatically


• Allows retrieval of data for regions difficult or 
impossible to reach:


– Open ocean
– Hazardous terrain (high mountains, extreme weather areas, 


etc.)
– Ocean depths
– Atmosphere


• Allows for the collection of much more data in a 
shorter amount of  time


– Leads to increased land coverage AND
– Increase ground resolution of a GIS


• Digital Imagery greatly enhances a GIS
– DIRECTLY: Imagery can serve as a visual aid
– INDIRECTLY: Can serves as a source to derive information 


such as…
• Land use/land cover
• Atmospheric emissions
• Vegetation
• Water bodies
• Cloud cover
• Change detection (including sea ice, coastlines, sea levels, etc.)


Data RS dan Skala Peta


No
Resolusi


Spasial (meter)
Contoh Citra


Skala Pemetaan


Dasar Tematik


1 1 – 5 Ikonos, Quicbird Wordview 1: 10.000 - 50.000
lebih besar 
dari 1 
:10.000


2 5 – 10
Rapid Eye, SPOT4, SPOT 5, 
ALOS AVNIRR


1 : 50.000 -
100.000


1 : 10.000 -
25.000


3 10 – 20
Aster, SPOT 1 , SPOT 2, SPOT 
3


1 : 100.000 -
200.000


1 : 25.000 -
50.000


4 20 – 30
Landsat 5 Etm, Landsat 7 Etm 
+, ALI, Hyperion


1 : 200.000 -
300.000


1: 50.000 -
100.000


5 100 – 250 Modis
1 : 1.000.000 -
2.500.000


1 :250.000 
atau lebih
besar







Pemetaan


Geologi


BERBASIS


PENGINDERAAN


JAUH


Pedoman Penyusunan Peta
Resiko Bencana


• Untuk penataan dan perencanaan yang 
matang sekaligus juga stadarisasi dari
pemetaan resiko bencana itulah maka
diterbitkan Peraturan Mensteri Energi dan
Sumberdaya Mineral. Nomor 15 tahun
2011, tentang Pedoman Mitigasi Bencana
Gunung Api, Gerakan Tanah, Gempa Bumi
dan Tsunami dan Peraturan Kepala Badan
Nasional Penanggulangan Bencana Nomer
02 tahun 2012, Tentang Pedoman Umum
Pengkajian Resiko Bencana.







Syarat Pembuatan Peta Resiko
1. Memenuhi aturan tingkat kedetailan analisis (kedalaman analisis di


tingkat nasional minimal hingga kabupaten/kota, kedalaman analisis di
tingkat provinsi minimal hingga kecamatan,  kedalaman analisis di
tingkat kabupaten/kota minimal  hingga tingkat
kelurahan/desa/kampung/nagari).


2. Skala peta minimal adalah 1:250.000 untuk provinsi; peta dengan skala
1:50.000 untuk 1 kabupaten/kota di Pulau Sumatera,  Kalimantan  dan
Sulawesi;  peta dengan skala 1:25.000 untuk kabupaten/kota di Pulau
Jawa dan Nusa Tenggara.


3. Mampu menghitung jumlah jiwa terpapar bencana (dalam jiwa).


4. Mampu menghitung nilai kerugian harta benda dan kerusakan
lingkungan (dalam rupiah).


5. Menggunakan 3  kelas interval  tingkat risiko,  yaitu tingkat risiko
tinggi,  sedang dan rendah.


6. Menggunakan GIS dengan Analisis Grid (1 ha) dalam pemetaan risiko
bencana


Definisi


• Peta Ancaman adalah gambaran atau representasi suatu wilayah
atau lokasi yang menyatakan kondisi wilayah yang memiliki suatu
ancaman atau bahaya tertentu. 


• Peta Kerentanan adalah : gambaran atau representasi suatu
wilayah atau lokasi yang menyatakan kondisi wilayah yang 
memiliki suatu kerentanan tertentu pada aset-aset penghidupan
dan kehidupan yang dimiliki yang dapat mengakibatkan risiko
bencana.


• Peta Kapasitas adalah : gambaran atau representasi suatu wilayah
atau lokasi yang menyatakan kondisi wilayah yang memiliki suatu
kapasitas tertentu yang dapat mengurangi risiko bencana


• Peta Risiko Bencana adalah :gambaran atau representasi suatu
wilayah atau lokasi yang menyatakan kondisi wilayah yang 
memiliki tingkat risiko tertentu berdasarkan adanya parameter-
parameter ancaman, kerentanan dan kapasitas yang ada di suatu
wilayah.







Metode Pemetaan Resiko


Profil
Tata Ruang


Profil
Sosial-


Ekonomi


Profil
Kelembagaa


n


Profil
Prasarana


Peta Risiko Bencana


Peta Kerentanan Peta KapasitasPeta Ancaman


Pengumpulan Data Primer dan Sekunder


•Geografi
•Geologi
•Hidrologi


• Iklim
•Lingkungan Hidup


•Sejarah
•Demografi


•Profil Sosial
•Profil Budaya


•Ekonomi


•Pemerintah Nasional
•Pemerintah Provinsi
•Pemerintah Kab/Kot


•Swasta
•Masyarakat


•Area Terbangun
•Perhubungan


•Energi
•Pengelolaan Air


•Pengelolaan Limbah


Metode Pemetaan Resiko


Potensi kerugian yang ditimbulkan akibat bencana 
pada suatu wilayah dan kurun waktu tertentu yang 
dapat berupa kematian, luka, sakit, jiwa terancam, 
hilangnya rasa aman, mengungsi, kerusakan atau 
kehilangan harta, dan gangguan kegiatan masyarakat.


R: Risiko Bencana


H: Ancaman (Hazard)


V: Kerentanan 
(Vulnerability)


C: Kapasitas (Capacity)







Sifat Peta Resiko
• Dinamis : analisis risiko bukan sesuatu yang mati tetapi


suatu anlisis yang dinamis dapat berubah setiap saat
tergantung upaya-upaya yang sudah dilakukan untuk PRB. 
Dalam hal ini konsultan menawarkan bagaimana konsep
update able analisis risiko dengan peta risiko bencana di
daerah yang dapat dilakukan setiap saat oleh isntansi yang 
berwenang di daerah, karna dalam GIS proses penyusunan
database menjadi dasar yang kuat untuk analisis spasial


• Partisipatif : konsultan menawarkan bukan hanya sekedar
hasil peta risiko dan laporan semata, tapi lebih pada proses
yang partisipatif dan berkelanjutan


• Akuntabel : hasil peta risiko dapat dipertanggungjawakan, 
data-data yang diperoleh dari seluruh instansi di
kabupaten harus melalui proses validasi dan dapat
dipertanggungjawabkan kebenaran, sehingga hasil analisis
risiko bisa berkelanjutan.


Manfaat Peta Resiko


• Terpetakannya sebaran-sebaran ancaman yang ada, 
kondisi kerentanan dan kapasitas aset penghidupan dan
kehidupan masyarakat (aset alam, aset ekonomi, aset
manusia, aset infrastruktur, dan aset sosial) yang berada
di darah rawan bencana


• Sebagai alat análisis risiko bencana berbasis spasial dan
database meliputi análisis ancaman dan sebarannya, 
análisis kerentanan dan análisis kapasitas dari masing-
masing ancaman yang ada di suatu wilayah


• Untuk análisis risiko pada suatu wilayah berdasarkan
ancaman yang ada sebagai dasar pijakan bagi
pemerintah dalam membuat perencanaan
penanggulangan bencana, meliputi kebijakan PB, RAD, 
RPB, Kontinjensi







Peta Ancaman/Bahaya


No Nilai Ancaman Kelas


1 0 0.33 Rendah
2 >0.33 0.66 Sedang
3 >0.66 – 1 Tinggi


Pengkelasan Nilai Ancaman


Sumber : SK BNPB 
nomor 2 Tahun 2012


Peta Resiko


Hazard Threat


Vulnerability


Adaptive Capacity


Risiko Longsor
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Pendahuluan


• Selama ini penanganan bencana telah dilakukan


oleh berbagai pihak, baik secara preventif, mitigasi


bencana, serta tanggap darurat terhadap


terjadinya bencana, akan tetapi masyarakat


maupun pemerintah masih banyak yang belum


memahami dan belum menjalankan program 


pengurangan resiko bencana secara sistematis


dan terencana.  







Pandangan Lokal tentang Bencana


• Perilaku manusia
secara moral 
menyebabkan
terjadinya bencana.


• Keserakahan
manusia dalam
mengeruk sumber
daya alam


Konteks Sosial Budaya


• Alam bisa hidup tanpa
manusia tetapi manusia
tidak bisa hidup tanpa
alam.


• Masyarakat lokal sangat
mungkin telah memiliki
pengetahuan mengenai
sistem lingkungan alam
mereka.







Bagaimana mengenali kearifan lokal ?


• Mengenali norma-norma
sosial lokal yang berlaku.


• Menggali dan mengenali
makna ritual dan tradisi
masyarakat.


• Menggali mitos, legenda dan
cerita rakyat.


• Menggali pengetahuan dari
tetua adat, sesepuh desa
atau pemimpin spiritual. 


PRB dalam Aspek Sosial Budaya (1)


• PRB sebagai bentuk dari mitigasi bencana
merupakan aspek pembangunan yang bertujuan
untuk mensejahterakan masyarakat. 


• Dalam pembangunan terjadi pula paradigma
kesadaran tentang pentingnya dimensi kebudayaan
dalam perencanaan pembangunan. Perlu
diperdayakan kearifan yang dimiliki oleh berbagai
suku, dan perlu dikuatkan kesadaran adanya
pluralisme sosial budaya masyarakat. 







PRB dalam Aspek Sosial Budaya (2)


• Fokus terhadap kerentanan dan meningkatkan
kapasitas masyarakat menjadi penting dalam
mengurangi resiko bencana.


• Memposisikan masyarakat yang berada di daerah
rawan bencana sebagai objek yang aktif dengan
kemampuan dan kapasitasnya


Desa Banjaroya, Kulonprogo, Yogyakarta
Ancaman Bencana : Tanah Longsor dan
Kekeringan


• Sebagian besar
masyarakat di desa
Banjaroya belum
memahami tentang
jenis-jenis tanaman
penahan longsor, 
terutama terkait
dengan tanaman
(HTM) hijau
makanan ternak;


• Masih banyak
masyarakat yang 
belum memahami
tentang tata guna
lahan, sehingga
banyak pemukiman
yang berada di tepi
lereng, pemanfaatan
lereng untuk
tanaman semusim;







Kajian Sosial Budaya Desa Banjaroya


• Belum dipahaminya pola pelestarian sumber daya air, beberapa
sumber air mengering dan mati karena banyak tanaman penahan
air atau lokasi sumber air tidak terjaga;


• Sikap “nrimo ing pandum” kadang menjadi kendala dalam
pencapaian penghidupan yang lebih baik


• Masyarakat memiliki tingkat adaptasi yang tinggi terhadap adanya
perubahan iklim; hal ini tercermin dalam kegiatan yang dilakukan
dalam satu tahun sebagai suatu kearifan lokal masyarakat (musim
tebang bambu, musim tanam);


• Masyarakat bersikap pasrah terhadap bencana yang dialaminya
dan menganggapnya sebagai kuasa Tuhan. 


• Kultur masyarakat masih sangat kuat, sehingga kekerabatan juga
bisa berfungsi sebagai “jaring pengaman sosial” jika menghadapi
krisis.


Bentuk Integrasi: Program 
Pendampingan Masyarakat


• Mengkombinasikan pengetahuan lokal mengenai
gejala tanah longsor dan pengetahuan ilmiah
tentang berbagai hal yang menyebabkan
terjadinya longsor. 


• Meningkatkan kepekaan masyarakat tentang
tanda-tanda bencana longsor. 


• Meningkatkan alternatif mata pencaharian dengan
berbasis pada sumber daya alam melalui
pelatihan pengolahan produk pangan. 







Desa Wareng
Ancaman Bencana: Kekeringan


• Sejumlah petani di 
Wareng, Gunung Kidul
mengungkapkan bahwa
selama sepuluh tahun
terakhir, hampir setiap
tahun mengalami
kekeringan meskipun
saat itu sedang
berlangsung musim
hujan.


• Tahun 2006, kekeringan
terjadi saat padi sudah
hampir berbuah, 
berlangsung selama dua
minggu.


• Tahun 2008, kekeringan
berlangsung selama 35 hari
setelah satu minggu benih
padi ditanam yang 
menyebabkan banyak bibit
padi yang masih muda mati
karena air yang dibutuhkan
tidak ada. 


Kajian Sosial Budaya
• Kondisi keterbatasan air 


telah mempengaruhi pola
pengetahuan dan pola
perilaku cocok tanam petani
Wareng, seperti pengetahuan
tentang jenis tanah, 
pengetahuan mengenai jenis
tanaman yang sesuai untuk
kondisi jenis tanah tertentu
dan waktu tanam yang 
sesuai, hingga pengetahuan
mengenai berbagai kondisi
jenis hujan dan akibtanya
terhadap tanaman pertanian. 


• Pola budidaya pertanian
dilakukan sesuai dengan
kondisi tanah, 
ketersediaan air dan
pengalaman masa lalu.


• Masyarakat sudah
menyadari bahwa terjadi
ketidaksesuaian antara
pranata mangsa dan
kondisi cuaca dan iklim.







Bentuk Integrasi : Sekolah Lapang Iklim


• Petani merasa mendapatkan
penjelasan secara logis
berbagai praktek cocok
tanam yang selama ini telah
biasa dilakukan seperti
aktifitas ‘dangir’ dan manfaat
dilakukannya teknik
menanam dengan ‘nonjo’. 


• Petani mengetahui bahwa
hama dan penyakit tidak
harus diatasi dengan
disemprot.


• Petani mengetahui
bagaimana mengantisipasi
kekeringan dengan
mengkombinasikan
pengetahuan lokal “pranata
mangsa” dan pengetahuan
modern dengan ;


1. Melakukan metode
pengukuran curah hujan.


2. Menerapkan Metode Panen
Hujan


Desa Sondosia, NTB.
Ancaman : Intrusi Air Laut dan Perubahan Iklim


• Ada beberapa kelompok
masyarakat di daerah pesisir
yang mulai melaporkan
bahwa lahan pertanian, 
tambak ikan, tambak udang
dan tambak garam mereka
terkena intrusi air laut
sehingga produksi pertanian
dan aktifitas budidaya ikan
mereka terganggu. 


• Ada banyak resiko lainnya
yang meningkatkan
kerentanan bagi aktifitas
pertanian dan tambak.


• Selain perubahan kondisi
alam, hal lain yang turut
mempengaruhi kehidupan
masyarakat pesisir adalah
kompleksitas kebijakan
pemerintah di kawasan
pantai.







Kajian Sosial Budaya Sondosia


• Kerugian petani tambak bandeng lebih disebabkan oleh
terjadinya perubahan kondisi cuaca dan iklim. Selain itu
juga karena sistem drainase yang belum diatur dengan baik. 


• Kerugian petani tambak garam lebih disebabkan oleh
terjadinya La Nina yang menyebabkan produksi garam
terganggu


• Tidak adanya tanaman mangrove menyebabkan limpahan
air laut menerjang tambak garam dan tambak bandeng yang 
ada di tepi pantai. 


• Pekerjaan dalam tambak garam dan bandeng didominasi
oleh laki-laki. Akses perempuan terhadap pekerjaan dalam
tambak garam dan bandeng sangat terbatas karena
pekerjaan dalam tambak garam berat dan memerlukan
tenaga.


Bentuk Integrasi : Program Pendampingan
Masyarakat


• Untuk mengurangi kerentanan perempuan di kawasan Teluk
Bima maka diperlukan tambahan pengetahuan bagi
perempuan agar bisa memiliki kapasitas untuk mengelola
usaha tani dan tambak secara kompetitif.


• Setiap intervensi apapun perlu memperhatikan perbedaan
kebutuhan setempat sebagai akibatnya. misalnya
rehabilitasi mangrove, peningkatan pengetahuan budidaya, 
pengolahan, dan pemasaran produksi pertanian/tambak, 
peningkatan kualitas dan pengadaan gudang-gudang
garam.







Simeulue, Aceh.
Ancaman Bencana: Tsunami, Gempa Bumi.


• Syair smong dituturkan dari generasi ke generasi. 
Didendangkan setiap saat hingga pesannya melekat kuat di 
ingatan warga Simeulue. Dendangan syair (nandong) biasa
dilakukan oleh masyarakat Simeulue, Aceh. Untuk
mengingatkan tanda-tanda datangnya ombak besar yang 
naik ke daratan (smong). Syair ini juga memberikan
tuntunan, apa yang harus dilakukan ketika smong datang. 
Syair tentang smong ini menjadi sistem peringatan dini
datangnya ombak besar bagi warga Simeulue. Kebiasaan
mendendangkan syair yang berisi tentang smong kemudian
dikenal sebagai kultur smong. Kultur ini mengomando setiap
warga Simeulue ketika gempa besar terjadi dan air laut surut
untuk segera pergi ke bukit agar tak terbawa ombak besar. 
Ketika gempa besar dan tsunami melanda Aceh pada tahun
2004 silam, warga Simeulue yang hidup dengan kultur
smong tanggap terhadap tanda-tanda tsunami. Terbukti, 
jatuhnya korban jiwa di Simeuleu berjumlah 7 orang.


Rekomendasi (1)


• Untuk membangun masyarakat sadar bencana, 
maka pemikiran setiap orang yang pernah
mengalami bencana harus diapresiasi sebagai
bentuk kearifan dalam memahami bencana.


• Berbagai pemikiran masyarakat direflesikan untuk
membangun sistem penanganan bencana yang 
terorganisir dan partisipasif.







Rekomendasi (2)


• Upaya mitigasi dapat dilakukan dengan diwujudkan
dengan basis agen-agen kultural, baik berupa
kearifan lokal tentang alam maupun otoritas institusi
adat.


• Pengintegrasian dan pengurangan risiko bencana ke
dalam penghidupan berkelanjutan misalnya dengan
memberikan pelatihan alternatif mata pencaharian
yang disesuaikan dengan kapasitas sumber daya
alam dan sumber daya manusia.


Langkah-langkah yang ditawarkan (1)


• Melihat dan memahami kehidupan misalnya
sistem pemanfaatan lahan (pertanian, 
perladangan), struktur sosial, sistem
kepercayaan, dan sistem pendidikan dan kearifan
lokal


• Membuat profil historis sistem (timeline) tentang
terjadinya perubahan (pengaruh sistematik dari
luar); pengembangan sistem itu sendiri, dan
penemuan (inovasi) untuk menanggulangi
gangguan (goncangan dan tekanan)







Langkah-langkah yang ditawarkan (2)


• Mengumpulkan informasi pelaku atau aktor serta
mendeskripsikan mekanisme dan proses yang 
sesuai dengan bentuk masa depan setelah terjadi
perubahan


• Memahami dan menganalisis siklus perubahan
(siklus adaptif).







Comparative Risk 
Assessment –
Exercise
Penilaian Risiko
Komparatif - Latihan


DRR Action Plan Workshops


Michele Daly dan Phil Glassey


Moving from Hazard to Risk
Mengubah Ancaman menjadi Risiko
• A greater consideration of Impacts | pertimbangan


yang lebih besar terhadap Dampak
• Relative or comparative


risk assessment allows 
us to compare 
earthquakes with 
tsunamis (‘apples’ with 
‘bananas’) | penilaian 
risiko secara relatif atau
komparatif
memungkinkan kita
membandingkan gempa
dengan tsunami (‘apel’ 
dengan ‘pisang’)







First step – basic risk analysis
Langkah pertama – analisis risiko
dasar


Source: Auckland CDEM Group Plan: Draft: 2010-2015


Based on: Qualitative Risk Analysis Matrix (AS/NZS ISO 31000:2009)


Good first filter for the top 
risks, but | filter pertama
baik untuk risiko yang 
paling atas, namun


• Is very coarse | kasar


• Doesn’t differentiate 
enough between 
consequences and across 
different hazards tidak
membedakan antara
konsekuensi dan
ancaman yang berbeda


Source: Auckland CDEM Group Plan 
DRAFT 2010-2015







SMG Assessment Penilaian SMG
Seriousness, Management, Growth 
• Semi-quantitative


• Defines ‘consequences’ in more detail | mendefinisikan 
‘konsekuensi’ secara lebih detail


• Enables a comparative assessment to be undertaken | 
memungkinkan penilaian komparatif


• Assesses how well the hazard is being managed | menilai 
seberapa baik pengelolaan ancaman


• Good for when there is limited information about hazards 
and risks | memberi hasil yang baik saat ada keterbatasan
informasi mengenai ancaman dan risiko


• Can be used to identify gaps in knowledge | dapat
mengidentifikasi kekosongan dalam pengetahuan


• The process is more important than the outcome! | proses 
lebih penting dari hasil!


HAZARD RISK PRIORITY FOR ACTION


SERIOUSNESS MANAGEABILITY GROWTH


Social Built Econ
omic


Natural Sub-
Total


Reduction Prepared-
ness


Response Recovery Sub-
total


Sub-total TOTAL


EQ


Tsunami


Flood


Landslide


Volcanic
Eruption


Template for SMG Assessment 







Level Description


1 No deaths;   
0 – 220 affected (Pesisir Selatan); 0 – 160 affected (Bengkulu)
0.05% of affected community injured / displaced


2 No deaths;      
<650 affected (Pesisir Selatan); < 500 affected (Bengkulu)
0.05 – 0.15% of affected community injured / displaced


3 0-50 deaths;     
<2,200 affected (Pesisir Selatan); <1,600 affected (Bengkulu)
0.15 - 0.50% of affected community injured / displaced


4 0-100 deaths;   
<8,750 affected (Pesisir Selatan); < 6,400 affected (Bengkulu)
0.5 - 2% of affected community injured / displaced


5 0->100 deaths;   
>8,750 affected (Donggala); > 6,400 affected (Bengkulu)
>2% of affected community injured / displaced


Seriousness – Social Impact
Keseriusan – Dampak Sosial


Based on 2012 population data: Pesisr Selatan 437638; Kota Bengkulu 
334,500 - Source: BPS


What’s acceptable?!


Level Description


1 Costs less than .5% regional GDP   (< US$5 M Pesisir Selatan)


2 Costs between .5% and 2% regional GDP  (US$5-$20M Pesisir Selatan)


3 Costs between 2% and 5% regional GDP  (US$20-$50M Pesisir Selatan)


4 Costs between 5% and 10% regional GDP  (US$50-$100M Pesisir Selatan)


5 Costs greater than 10% regional GDP  (> US$100M Pesisir Selatan)


Note: Regional GDP Pesisir Selatan (2012) = 13 290 million rupiah (US$1000 M)


Seriousness – Economic Impact
Keseriusan – Dampak Ekonomi







Seriousness – Built Environment Impact 
Keseriusan – Dampak Infrastruktur


Damage/loss across all categories of built infrastructure |
Kerusakan/kerugian terhadap seluruh kategori infrastuktur


Seriousness – Natural Environment Impact
Keseriusan – Dampak Lingkungan Alam


Physical effects on the land and environment







Manageability
Kemudahan Pengelolaan


Manageability – Reduction
Pengelolaan - Pengurangan


• Hazard and vulnerability maps | peta ancaman dan 
kerentanan


• Risk modeling | pemodelan risiko
• Land use planning | rencana tata ruang
• Building codes | peraturan bangunan
• Building construction practices | praktik konstruksi


bangunan
• Hazard monitoring networks | jaringan pengawasan


kerawanan
• Reducing built asset vulnerability | pengurangan 


asset yang dibangun di daerah rentan
– Retrofitting


• Increasing community resilience | meningkatkan 
ketangguhan masyarakat
– Increase social capital (health and wellbeing) | 


peningkaran pendapatan sosial (kesehatan dan 
kesejahteraan)


– Awareness and education | kesadaran dan edukasi







Manageability - Preparedness, Response and Recovery
Kemudahan Pengelolaan – Kesiapsiagaan, Tanggap 
Darurat, dan Pemulihan


• Hazard monitoring networks | jaringan
pengawasan kerawanan


• Early Warning Systems and Public Alerting | 
sistem peringatan dini dan peringatan publik


• Hazard Contingency Plans | Rencana Kontingensi
Bencana


• Functional Plans | Rencana fungsional
– Evacuation | evakuasi
– Public Information | informasi publik
– Welfare | kesejahteraan


• Simulations | simulasi
• Recovery Plans | rencana pemulihan
• Community education and preparedness | 


pendidikan masyarakat dan kesiapsiagaan


Growth
Pertumbuhan


e.g. climate change effects = 
more storms, rainfall, 


droughts, sea-level rise


e.g. population growth; 
intensification; growth in number 


of coastal communities







Exercise
Latihan
• Breakout into 4 groups | pembagian dalam 4 kelompok


• Appoint a facilitator / note-taker (same person) | menunjuk 
fasilitator / notulen


• Facilitator reports back at the end | fasilitator memberikan
laporan pada akhir acara


• Pick 1 or 2 hazards  - earthquake, tsunami, landslide,, flood (~ 
15mins/ hazard) | memilih 2 atau 3 bencana


• Consider a Maximum Credible Event for each | menentukan
Kejadian Kredibel Maksimum 


• Work your way across the table using the notes as a guide | 
isilah tabel dengan contoh sebagai acuan


Try not to focus on the numbers – it’s the discussion that’s 
important!


Jangan hanya terpusat pada angka – yang penting adalah proses 
diskusi







Reporting Back


• What is your top risk(s)?Apakah risiko utama yang 
anda hadapi?


• Is enough being done to manage the risk?Apakah
risiko yang ada telah dikelola dengan baik?


• Where should the effort go?Kemana arah
pengelolaan yang ingin dituju?


• Where are the gaps?Dimana celah yang ada?


• What information is lacking?Informasi apa yang 
kurang tersedia?


SMG Assessment – Pros and Cons
Benefits | Manfaat
• Greater engagement of agencies | keterlibatan yang lebih


besar dari instansi terkait
• More systematic assessment of risks | penilaian risiko yang 


sistematis
• Greater understanding of information gaps | pemahaman


mengenai kekosongan informasi


Limitations | batasan
• Often not systematic enough | sering kurang sistematis
• Over-reliance on numerical rating system | terlalu


bergantung pada sistem peringkat numeris
• Information variable across hazards (subjective and 


qualitative)  | variasi informasi pada kerawanan (subyektif
dan kualitatif)


• Inconsistent application of the method across the country 
(although improving)  | aplikasi yang tidak konsisten
dengan metode pada Negara yang lain


• Lack of risk evaluation criteria | kurangnya kriteria evaluasi
risiko







Pengurangan Risiko 
Bencana


Tantangan Pemerintah 
Daerah


April 2015


DRR Action Plan Workshops


Phil Glassey dan Michele Daly


Presentation Outline | Ikhtisar Presentasi


• NZ Situation | Situasi Selandia Baru


• Disaster Risk Reduction | Pengurangan Risiko
Bencana


• Challenges for local government | Tantangan untuk
pemerintah daerah


• Overcoming the challenges – practical steps | 
Mengatasi permasalahan – langkah praktis







Indonesia Selandia Baru


Christchurch
earthquakes


2010-2011


Manawatu floods 
and landslides, 


2004, 2013


Matata Debris 
Flow, 2005 Mt Tongariro, 2012







Shift in Paradigm | Perubahan 
Paradigma


g
Response


Penanganan g g
Reduction


Pengurangan


Hazards
Kerawanan


Risk
Resiko


gg
Single mandates
Mandat tunggal


Integrated Planning
Perencanaan terintegrasi


Centralised
Sistem terpusat


Increased local government 
and community 
responsibility


Meningkatkan tanggung
jawab pemerintah daerah


dan masyarakat


Very similar to Indonesia
Sangat mirip dengan


Indonesia


Focus over last 10 years in NZ…… | 
Fokus 10 tahun terakhir di Selandia Baru


• Understanding vulnerability, exposure as well as hazard (= Risk) | 
Pemahaman kerentanan dan ancaman (=risiko)


• Establishing partnerships | Membentuk kemitraan


• Integrating across council functions integrasi antara fungsi dewan


– Emergency management, land use planning, infrastructure 
management, environmental management manajemen saat keadaan
darurat, perencanaan tata ruang, pengelolaan infrastruktur, 
pengelolaan lingkungan


• Understanding and empowering communities memahami dan
memberdayakan masyarakat


• Professional Development (capacity building across the emergency 
management sector) pengembangan secara profesional (kapasitas
bangunan pada sector pengelolaan saat keadaan darurat)







Risk Reduction


“Disaster Risk Reduction (DRR) aims to reduce the damage 
caused by natural hazards like earthquakes, floods, droughts and 


cyclones, through an ethic of prevention.” (UNISDR)


“Pengurangan Resiko Bencana(PRB) bertujuan mengurangi
kerusakan akibat bencana alam seperti gempabumi, banjir, 
kekeringan dan putting beliung, melalui etika pencegahan.” 


(UNISDR)


Risk Reduction is complex, difficult and it 
takes much longer to see results


Pengurangan Resiko rumit, sulit, dan memerlukan
waktu lama hingga terlihat hasilnya







Risk Reduction activities include: 
Kegiatan Pengurangan Resiko meliputi:


• Understanding Hazard and Risk Pemahaman Kerentanan
dan Resiko


– including hazard analysis and vulnerability / capacity 
analysis; termasuk analisis kerawanan dan
kerentanan/kapasitas


• Knowledge development 
pengembangan pengetahuan


– including education, training, 
research and information;


– termasuk pendidikan, pelatihan, 
penelitian dan informasi


Risk Reduction activities include: 
Kegiatan Pengurangan Resiko meliputi:







• Public commitment and institutional frameworks, 
komitmen bersama dan kerangka institusi


– Both government and organisational DRR 
frameworks, policy, legislation and action plans;


Risk Reduction activities include:
(Cont./)


Kegiatan Pengurangan Resiko


Risk Reduction activities include:
(Cont./)


Kegiatan Pengurangan Resiko
• Early warning systems sistem peringatan dini


– including forecasting, dissemination of warnings, 
preparedness measures and exercises (practice).


– termasuk prakiraan, penyebarluasan peringatan, 
tindakan kesiapsiagaan dan pelatihan







Risk Reduction activities 
include: (Cont./)


• Application of measures 
including


– environmental management 


– land-use and development 
planning


– infrastructure management


– building social capital


– partnerships and collaboration  


– financial instruments


Totara Park Subdivision 
and the Wellington Fault


Kegiatan Pengurangan
Resiko: (Cont./)


• Penerapan dalam bentuk
tindakan


– Pengelolaan lingkungan


– Perencanaan tata guna lahan
dan pengembangan


– Pengelolaan infrastruktur


– Membangun modal sosial


– Kolaborasi dan kemitraan


– Instrumen keuangan


Totara Park Subdivision 
and the Wellington Fault







Hazard
Kerawanan


Damage/people
states


Kerusakan/keadaan masy


Vulnerability
Kerentanan


Exposure
Paparan


Costs
direct/indirect


Biaya
langsung/tak langsung


Risk
risiko


Building, infrastructure,
societal inventories


Bangunan, infrastruktur,
Persediaan sosial


1. From Hazard to Risk


2. Integrated Planning


Land Use
Tata guna lahan


Infrastructure
Infrastruktur


Environment
Lingkungan


Social welfare
Kesejahteraan


sosial


Health
kesehatan


Research
and


Education
Penelitian


dan
pendidikan


Natural
resources


SDA


Economy & 
Development
Ekonomi dan


pengembangan


DRR Policy and 
Regulations for each 


local government 
function


Emergency
Management
Manajemen


keadaan
darurat







NZ: Cross-council working groups 
NZ: Kelompok kerjasama antar dewan


• Reducing “silos” a focus fokus pada pengurangan “silo”


• Incorporating DRR as an activity in other local government 
programmes mengikutsertakan PRB sebagai program 
pemerintah daerah yang lain


• “District Hazards Reduction Group” “Kelompok Pengurangan
Kerawanan Kota/Kabupaten”


– Planners, emergency managers, engineers, building inspectors, 
scientists perencana, manajer keadaan darurat, insinyur, 
pemeriksa bangunan, ilmuan


– Kota, kabupaten, provinsi


• High level leadership kepemimpinan tingkat tingkat


– Find a champion menemukan seorang juara







3.  Develop sector 
partnerships


Disaster
Risk


Reduction


DistrictsProvincial
govt.


police


roads


fire


water


power


Central
govt.


NGO


industry


ambulance


fuel


Health


transport


port


Education


NGO


villages


Emergency 
management


Strategi Pengelolaan Infrastruktur
Infrastructure Management Strategy


• Utilities lifelines culture – Membudayakan
koordinasi antar perusahaan penyedia
layanan infrastruktur vital


• Pre-earthquake strengthening meant 
infrastructure performed well – Penguatan
infrastruktur pra-gempa berarti infratsruktur
berfungsi dengan baik







Lifelines Culture in New Zealand


Key infrastructure providers forum
Forum penyedia infrastruktur vital


Collaboration/relationships
Kolaborasi/hubungan


Pre-earthquake strengthening
Penguatan infrastruktur sebelum


gempa


$6 million seismic upgrade 
program in 2009 before


Earthquake saved up to $30-
$50 million


Peningkatan program seismic 
senilai $6 juta pada tahun


2009 sebelum gempa terjadi
menghemat $30-50 juta


Electricity – Christchurch EQ







Summary | Rangkuman
Risk reduction, sustainable development & community 
resilience are inextricably linked 
Pengurangan risiko, pengembangan berkelanjutan dan
ketangguhan masyarakat berkaitan sangat erat


• Integrated planning is necessary to achieve  outcomes for all 
of the above


• Perencanaan yang terintegrasi diperlukan untuk
mendapatkan keluaran yang diinginkan


An understanding of hazard must eventually move to an 
understanding of risk
Pemahaman kerawanan perlu bergeser pada pemahaman risiko


• Sector partnerships can leverage $ and increase capacity
• Kerjasama antar sector dapat menghemat biaya dan


meningkatkan kapasitas


Terima kasih banyak


Thank you very much for your kind attention







Flood Risk Mitigation
Mitigasi Risiko Banjir


DRR Action Plan Workshops


April 2015


James Flanagan


Floodplain Management Planning 
(FMP)
Manajemen Perencanaan Dataran 
Banjir


The Event Location


Lokasi Kejadian







Landslides triggered by Floods 
Longsor dipicu oleh banjir


Flooding to Urban Residential Areas 
Banjir di Daerah Perumahan Kota







Parks and Industrial Areas
Area Taman dan Industri


Rural Areas
Daerah Pedesaan







Standing Waves and Fast Damaging Water
Gelombang berdiri dan air merusak dengan cepat


Four Elements of Floodplain 
Management Planning
• River channel Management


– Ensure the long term sustainability of the main river 
channel as well as maintaining its flood carrying 
capacity.  


• Structural Measures


– Control the exposure of people and infrastructure to the 
flood hazard through physical works.


• Planning Measures


– Control the exposure of people and infrastructure to the 
remaining flood hazard through effective planning.


• Emergency Management 


– Mitigate the remaining flood risk with CDEM.







Empat Elemen Manajemen 
Perencanaan Dataran Banjir
• Manajemen saluran sungai


– Memastikan keberlanjutan jangka panjang saluran sungai dan 
merawat kapasitasnya dalam membawa aliran banjir.


• Langkah struktrural
– Mengontrol kerentanan manusia dan infrastruktur terhadap ancaman 


banjir melalui pembangunan fisik.
• Langkah perencanaan


– Mengontrol kerentanan manusia dan infrasturkur terhadap sisa 
ancaman banjir melalui perencanaan yang efektif.


• Manajemen tanggap darurat
– Mitigate risiko banjir yang tersisa dengan CDEM.


Flood Risk Continuum


Emergency Management / 
Civil Defence


Planning Controls


Stopbanks / Structures


River Management


Smallest Flood


Largest Flood
~6000m3/s


~100m3/s


Stopbank Level


1 in 100 year flood


0.01 AEP


Increasing protection, LESS 
intense planning controls 


Reqd.


Less protection, MORE 
intense planning controls 


Reqd.







Flood Risk Continuum


Planning Controls


Stopbanks / Structures


River Management


Smallest Flood


Largest Flood
~6000m3/s


~100m3/s


Stopbank Level


1 in 500 year flood


0.002 AEP


Increasing protection, LESS 
intense planning controls 


Reqd.


The amount of River Management 
increases to protect the more 


substantial and valuable 
structures


Emergency Management / 
Civil Defence


Flood Risk Continuum


Planning Controls


Stopbanks / Structures


River Management


Smallest Flood


Largest Flood
~6000m3/s


~100m3/s


Stopbank Level
1 in 20 year flood


0.05 AEP


Less protection, MORE 
intense planning controls 


Reqd.


More Robust Planning and 
Emergency Warning mechanism 


have to be put into place to 
ensure all the additional risk has 
been recognised and addressed


Emergency Management / 
Civil Defence







Flood Risk Continuum


Planning Controls


River Management


Smallest Flood


Largest Flood
~6000m3/s


~100m3/s


No Structural protection, 
MAXIMUM planning 


controls Reqd.


Planning and Emergency Warning 
mechanisms are critical to have in 
place to ensure ALL the flood risk 


has been recognised and 
addressed


Some form of channel management in place


Emergency Management / 
Civil Defence


Flood Risk Continuum


Planning Controls


Stopbanks / Structures


River Management


Smallest Flood


Largest Flood
~6000m3/s


~100m3/s


Stopbank Level


1 in 5000 year flood


0.0002 AEP


Very high protection level, 
MINIMUM planning 


controls and emergency 
management Reqd.


The amount and level of River 
Management  and structural 


Measures are at the 
MAXIMUM, used for when 


consequences are extremely 
high


Emergency Management 
/ Civil Defence


These types of measures 
generally require significant 
capital, need to be replaced 


and do not allow any flexibility 
to cope with change







PHASE 1: ESTABLISH THE CONTEXT


Define the Flood Issues


Identify and Describe the Flood Hazard


Collect information


Describe elements at risk


PHASE 2: IDENTIFY, ASSESS AND SELECT 
MANAGEMENT OPTIONS


Identify management options


Assess and select management options


PHASE 3: ACHIEVE SUSTAINABLE SOLUTIONS


Prepare Floodplain Management Plan


Implement Floodplain Management Plan


OUTCOME
Safe, affordable, and sustainable flood management that supports economic activity, environmental integrity, societal needs, and cultural well-being, 


with tolerable levels of risk
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Phase 1: Hazard Identification 
Tahap 1: Identifikasi Ancaman
• Rainfall | Curah hujan


– Climate analysis | Analisis iklim
– Rainfall frequency | Frekuensi curah hujan


• Runoff | Limpahan
– Catchment analysis | Analisis tangkapan
– River flow analysis | Analisis aliran sungai


• Flood Extents | Jangkauan banjir
– Flooding behaviour | Perilaku banjir
– Identification of affected parties | Identifikasi pihak yang 


terpengaruh
– Flood damages | Kerusakan akibat banjir







Phase 2: Option selection and 
assessment Tahap 2: Pemilihan opsi 
dan pemeriksaan


1. Identity All Potential Options


2. Evaluate Potential Individual Options


3. Scope and Define Option Combinations


4. Evaluate Option Combinations


5. Refine Option Combinations


6. Evaluate Refined Option Combinations


7. Identify Preferred Option Combination


8. Evaluate & Select Preferred Option Combination


Phase 3: FMP Implementation


• Implement works in sequence of priorities


– Budget adequately for construction / 
implementation


– Plan major works to be discrete and sequential


• Alter Implementation as required


– Should take into account in-situ conditions


– Be flexible in how you achieve the outcomes


• Plan Review


– Update the plan with work that has been 
implemented


– Identification of success / failures


– Update / change the plan as necessary







Tahap 3: Pelaksanaan FMP
• Pelaksanaan pekerjaan berdasarkan skala prioritas


– Atur anggaran yang memadai untuk konstruksi dan pelaksanaan.
– Merencanakan pekerjaan utama dengan diskrit dan berurutan.


• Ubah pelaksanaan jika diperlukan
– Harus mempertimbangkan kondisi in-situ
– Fleksibel dalam mencapai hasil.
– Rencanakan analisis
– Memperbarui rencana dengan pekerjaan yang telah dilaksanakan
– Identifikasi keberhasilan/kegagalan
– Memperbarui/mengganti rencana jika dibutuhkan


Consultation | Saran
• Identify those who are affected by flooding and any proposed works | 


Identifikasi siapa saja yang terpengaruh oleh banjir dan tindakan yang 
diusulkan
– Ensures that those impacted | Pastikan orang-orang yang terkena dampak


• Engage the Community | Mengikutsertakan masyarakat
– Ensure that they are vested in to the process | Pastikan mereka terlibat 


langsung dalam prosesnya
• Keep them up to date with progress and explain why decision have been 


made | Beri mereka info terkini dan jelaskan perkembangan saat ini
– This can enable difficult decisions to be made, as the community will be up to 


date with and informed of the process | Hal ini dapat menyelesaikan 
keputusan sulit karena masyarakat mendapatkan informasi mengenai proses







Principles adopted in Wellington, NZ


• Avoid building in areas at high risk of flood hazard


– It is far more logical to avoid hazards if possible.


• New flood protection infrastructure will only be 
considered where existing development is at risk


– This is to avoid increasing the level of residual risk.


• Establish standards of flood protection relative to 
the degree of risk


– Provide appropriate levels of protection.


• Climate change


– 0.8m sea level rise and 20% increase in rainfall 
intensity, adopted as design criteria.


Prinsip yang diadopsi di Wellington, NZ
• Hindari bangunan ada di area dengan risiko banjir yang tinggi


– Sangat logis untuk menghindar dari ancaman jika bisa.
• Infrastruktur perlindungan banjir yang baru hanya akan 


dipertimbangkan apabila pembangunan yang ada sekarang 
berisiko.
– Hal ini untuk menghindari tingkat risiko residual.


• Membuat standar tentang perlindungan banjir yang berhubungan 
dengan tingkat risiko.
– Menyediakan level perlindungan yang sesuai.


• Perubahan iklim
– Peningkatan muka air laut sebesar 0.8m dan intensitas curah hujan 


meningkat 20% diadopsi sebagai kriteria desain.







BANJIR: Tipe, Dampak, 
dan Usaha Mitigasinya


DRR Action Plan Workshops


Djoko Legono


Kali Putih, 23 Januari 2011Kali Gendol, 12 Mei 2012


DEFINISI BANJIR :


TIPE/JENIS BANJIR:


Suatu peristiwa genangan air (baik secara 
alami ataupun karena aktivitas manusia), yang 
pada taraf tertentu mengakibatkan keberatan 
(hilangnya korban jiwa maupun kerusakan 
infrastruktur dan atau kerugian lainnya).


• Banjir (biasa)
• Banjir bandang
• Banjir air bersedimen (debris/lahar/galodo)







Banjir (Biasa)


Banjir Bandang


Banjir Lahar


Perbandingan sifat banjir:







• Pola pengatusan atau drainage pattern


dideskripsikan sebagai suatu kawasan 


yang mempunyai sistem lahan dan sistem 


alur yang memberikan karakteristika 


respon hujan-aliran.


• Pemahaman pola pengatusan sangat 


diperlukan dalam rangka mengetahui 


beban aliran, sumber genangan, dan 


rencana pengatusannya.


Pola Pengatusan 


• Pola pengatusan merupakan fungsi dari 


karakter daerah tangkapan (fisiografi: -


bentuk permukaan, kemiringan permukaan, 


struktur geologi permukaan, serta tutupan 


lahan).


• Didalam pengendalian banjir pola 


pengatusan dapat dipiosahkan menjadi 


sistem drainase makro (sungai utama) dan 


sistem drainase mikro (anak sungai dan 


tata saluran drainase)







Persoalan Tipikal Banjir


1. Suatu sistem sungai dapat terdiri dari satu
sungai besar dan beberapa sungai kecil yang 
saling memberi pengaruh. 


2. Penyelesaian suatu masalah banjir perlu
mempertimbangkan wilayah/basin dari sungai
besar tesebut, terutama bila basin sungai
termasuk dalam lebih dari satu daerah
administratif.


3. Konsep yang dianjurkan untuk Indonesia adalah
one river – one plane – one integrated 
management.







4. Sebagai contoh,  suatu “Rencana” adalah
semua pembangunan sungai ditujukan
optimasi pemanfaatan sungai, misalnya
pembangunan waduk untuk berbagai
keperluan.


5. Teknik sungai memandang bahwa suatu
mekanisme/proses akan timbul pada sistem
sungai, yaitu : perubahan perilaku sungai. 


6. Persoalan berikut merupakan contoh 
penanganan banjir berskala makro sebagai
ilustrasi yang mempengaruhi perilaku sungai.


7. Pengendalian banjir suatu sungai dapat


dilakukan dengan berbagai cara yang masing-


masing tergantung pada daerah yang akan


diamankan, maupun kondisi lain berupa tingkat


pengendalian yang akan dilakukan. Cara yang 


konvensionil namun dipandang efektif adalah


dengan membuat :







Pengendalian Banjir Skala Makro


Kerusakan dan Kerugian Banjir Bengawan Solo 2007 
(Sumber: BPK-RI, 2009, dalam Rp. Milyar)







Banjir Bandang


• Sifat kejadiaannya sering cepat


• Pemicunya antara lain:


Keruntuhan dam (baik dam alam – kasus 
Boahorok,  maupun dam buatan – kasus Situ 
Gintung)


Hujan sekonyong-konyong (badai hujan, 
puting beliung, dll)


Longsoran tanah


Dll.


Kali Putih, 23 Januari 2011 (3 bulan 
sesudah erupsi 2010)


Banjir Lahar







PEMANTAUAN, PERAMALAN, DAN PERINGATAN 
HIDRAULIK/HIDROLOGI
(HYDRAULIC/HYDROLOGICAL MONITORING, 
FORCASTING, AND WARNING SYSTEM = HH_MFWS)


• Fenomena hidraulik/hidrologi ada yang bersifat 
ekstrim, maupun fenomena normal


• Pemahaman fenomena ekstrim (berlebih) sangat 
diperlukan dalam upaya mengantisipsi 
kemungkinan dampak negatif yang mungkin timbul 
(banjir, longsor, aliran lahar, erosi-sedimentasi).







• Pemahaman fenomena tersebut akan sangat 


memerlukan kegiatan pemantauan (monitoring), baik 


langsung (realtime) ataupun historis (logger), dimana 


semua informasinya dapat digunakan untuk 


keperluan peramalan (forecasting) maupun 


peringatan (warning), bahkan peringatan yang 


bersifat dini (early warning).


Pemantauan, peramalan, dan peringatan  hidraulik/ 
hidrologi diharapkan mempunyai fitur utama sbb:


• berteknologi terapan (peralatan dirancang secara
multidisiplin keilmuan melibatkan ahli dari bidang
teknik hidraulik/hidrologi, teknik fisika, serta teknik
elektro/instrumentasi,


• berharga murah (semua menggunakan komponen
dalam negeri dan dirakit sendiri, sehingga murah
dalam pembangunan maupun
pengoperasian/perawatannya).


• berbasis peran serta masyarakat (penyusunan
rencana penerapan dan instalasinya melibatkan
masyarakat dan pemerintah desa/kota/kabupaten
setempat secara nyata).







KRITERIA PERINGATAN (WARNING 
CRITERIA) BENCANA BANJIR


a) Di dalam setiap pengembangan sistem peringatan dini 
bencana termasuk sistem peringatan dini bencana 
banjir, perlu diserta dengan pembangunan kriteria 
peringatan.


b) Kriteria peringatan ini dibangun berdasar sejarah atau 
pengalaman atau rekaman kejadian bencanabencana. 


c) Persoalan umum yang dijumpai di Indonesia adalah 
kurangnya data (secara kuantitatif) parameter 
bencana, sehingga pemahaman tentang intensitas 
bencana dilakukan dengan mengkonfirmasi dengan 
masyarakat di kawasan yang pernah terkena bencana.


d) Kriteria peringatan bencana banjir diturunkan dengan 
terlebih dahulu memahami karakteristika hujan dan 
banjir. 


e) Hujan sangat berperan dalam mengkontribusi 
kemungkinan terjadinya gerakan massa tanah dalam 
jumlah yang relatif besar, baik yang bersifat aliran lahar 
(aliran debris ataupun mudflow), maupun longsor. 


f) Pada banyak kejadian aliran lahar atupun longsor, 
kontribusi hujan dapat berupa hujan yang relatif lebat 
(biasa dinyatakan dalam suatu ukuran yang disebut 
intensitas hujan, satuan mm/jam), atupun hujan yang 
relatif lama (yang dinyatakan dalam satuan jam. 











Kesimpulan dan Saran


1) Pemantauan parameter hidraulik/hidrologi (termasuk 
karakteristika hujan dan aliran) perlu dilakukan dengan 
memperhatikan kaedah fenomena fisik dari parameter 
tersebut. Informasi yang disampaikan perlu melengkapi 
sistim yang ada.


2) Sistim kolaborasi masyarakat dinilai lebih berkelanjutan 
karena masyarakat memahami tentang nilai informasi 
yang diperoleh.


3) Penerapan sistem peringatan banjir yang lebih terpadu 
dan berdaya guna pada masa yang akan datang perlu 
mendapatkan jaminan keberlanjutan (terjaga dari 
kerusakan maupun hilang).


4) Kegiatan antisipatif akan berlangsung secara nyata 
apabila semua pihak yang terkait menyadari 
sepenuhnya pentingnya kegiatan antisipatif tersebut 
dilakukan.


5) Membangun kemitraan dan berbagi peran dalam 
penanganan bencana merupakan hal penting namun 
tidak mudah dilakukan, oleh sebab itu kehadiran 
sistem jaringan yang terpadu dan berkelanjutan sangat 
diperlukan.







TERIMA KASIH
(Semoga Bermanfaat)


Silahkan kunjungi dan bergabung di: 
http://dm-network.net







Yonmenkaigi:


Metode Lokakarya 
Terstruktur


DRR Action Plan Workshops


April 2015


Djoko Legono dan Teuku Faisal Fathani


Metode:


Sistem diskusi empat sisi (YONMENKAIGI 
SYSTEM)


Target:


Menyusun kegiatan aksi (action plan) secara 
bersama-sama, masing-masing pihak terkait 
dalam kegiatan yang mempunyai target 
sesuai kerangka waktu yang disepakati







Mengapa Bersama-sama?


Mengapa YONMENKAIGI?


Langsung menyusun pembagian tugas (task
demarcation) yang jelas antara pemangku 
kepentingan


Ada jenis kegiatan tertentu yang harus diselesaikan 
sesuai frame waktu yang disepakati


Kelemahan metode (paternalistik, dll?)


Ada komunikasi secara langsung dan terbuka,


Ada nuansa ‘santai dan gembira’, namun diharapkan 
menghasilkan sesuatu yang disepakati diantara para 
pemangku kepentingan


Jenis dan Sifat Pertemuan







Tujuan dan Keluaran Lokakarya


Proses
YSM







Yonmenkaigi versi lengkap


SWOT Decide Theme Yonmen Chart


Yonmen ChartDebatingAction Plan Chart


• Berbagi gagasan/ide (brainstorming)
– Masing-masing peserta menyampaikan idenya mengenai 


kegiatan yang perlu dilakukan dalam rangka optimalisasi 
kegiatan konservasi.


– dilanjutkan dengan menyusun rencana aksi menggunakan 
Yonmenkaigi Chart


• Tabulasi Yonmenkaigi (Yonmenkaigi Chart)
– masing-masing pihak terkait (dikelompokkan) menyusun 


rencana aksi
– rencana aksi harus konkret (nama, waktu, bentuk 


program, dll)
– usulan ide untuk pihak terkait yang lain sangat diharapkan 


dan diletakkan pada kotak tujuan







• Diskusi


– mekanisme: kelompok A presentasi dilanjutkan 
dengan tanya jawab dengan kelompok lain untuk 
penyempurnaan rencana aksi


– demikian selanjutnya untuk kelompok yang lain


• Presentasi Akhir
– presentasi hasil rencana aksi yang sudah disusun 


oleh masing-masing pihak terkait (misal: SKPD 
terkait di suatu Kabupaten) berdasarkan diskusi 
oleh perwakilan peserta/fasilitator


Deskripsi Sisi/Kelompok
SISI DESKRIPSI ANGGOTA


MANAJEMEN Tata kelola administrasi
penyelenggaraan kegiatan
konservasi


Desa, BPBD


DATA TEKNIS,
KEHUMASAN, DAN
INFORMASI


Penyediaan Data dan
Informasi Teknis yang
diperlukan dalam rangka
kegiatan konservasi


SKPD, BPBD


PERANGKAT KERAS DAN
LOGISTIK


Fasilitas & Peralatan Lain
yang diperlukan untuk
kepentingan konservasi
(Bibit, Bahan Bangunan,
dll)


SKPD, LSM


SUMBERDAYAMANUSIA Peserta yang melaksanakan
kegiatan konservasi secara
langsung di lapangan


Masyarakat desa dan
kecamatan terkait







Bentuk Tipikal


Tema


Dalam 3 Bulan


Dalam 6 Bulan


Dalam 1 Tahun


Kelompok A


K
el


om
po


k
DK


elom
pok


C


Kelompok B


Sesudah 1 Tahun


Rencana-A


Rencana -C Rencana-D


Rencana-B


Yomenkaigi Konservasi SubDAS K.Dulang


M
an


aj
em


en
(T


at
a 


K
el


ol
a 


A
dm


in
is


tr
as


i d
an


 
pe


la
po


ra
n 


ke
gi


at
an


)
D


ata Tekn
is d


an
 In


fo
rm


asi
(P


engum
pulan data 


lapangan dan analisisnya)


Sumberdaya Manusia (Masyrakat
dari Desa dan Kecamatan terkait)


Perangkat Keras & Logistik (Bibit
tanaman, material bangunan, dll)


31 Des 2009


6 Juni 2009


31 Des 2010


Fasilitator







Skedul Diskusi Penyusunan Kegiatan


Aktivitas Waktu Isi Catatan


1 Berbagi ide 20’ Berbagi Ide (Brainstorming)
Masing-
masing
Kelompok


2 Tabel 4 Sisi 30’
Bersama-sama menyusun 
Chart/Tabel


Menyusun Program Aksi


Masing-
masing
Kelompok


3 Diskusi 40’


Penjelasan masing-masing sisi, 
dapat dilengkapi sisi yang lain, 
dapat aktivitas sama-sama 
ataupun aktivitas individual sisi 
ataupun aktivitas kelompok sisi


Masing-
masing
Kelompok


4
Presentasi


Akhir
Presentasi Akhir


Masing-
masing
Kelompok


total 90’ (1,5 jam)


HASIL AKHIR : Matriks Kegiatan


Des 2009 Juni 2010 Des 2010
Penanggung


Jawab


A


B


C


D







TERIMA KASIH
Semoga Bermanfaat







STRENGTHENED INDONESIAN 
RESILIENCE: REDUCING RISK 
FROM DISASTERS


DRR Action Plan Workshops


April 2015


Teuku Faisal Fathani, Ph.D


Penerapan Sistem Peringatan Dini dan Mitigasi 
Bencana Gerakan Tanah


Difference between landslide and slope failure 
(Japan Landslide Society, 1996, 2001) 


Landslides Slope Failures


Geology Occur in places with particular geology 
or geological formation


Slightly related to geology


Soils Are mainly active on cohesive soil such 
as slip surface


Frequently occur even in sandy soils 
(decomposed granite, top soil, etc.)


Topography Occur on gentle slopes of 5 to 20
and often have plateau shaped 
topography in upper portions 


Frequently occur on the slopes steeper 
than 30


Situation of 
activities


Continuous, or repetitive occurrences Occur suddenly


Moving velocity Speed is normally low at 0.001 to 10 
mm/day


Extremely high speed of more than 100 
mm/day


Masses Have little disturbed masses and often 
move while maintaining original form


Have greatly disturbed mass


Provoking
causes


Are greatly affected by groundwater Are affected by rainfall intensity during 
rainfall


Scale Have a large scale between 1 and 100 ha Have a small scale. Average volume of 
collapsed material is about 440 m3


Symptom Have cracks, depressions, upheavals, 
groundwater fluctuation, etc. before 
occurrence


Have few symptoms and suddenly slip 
down


Gradient 10 to 25 35 to 60







Slope failure
(Runtuhan Lereng)


Landslide
(Tanah Longsor)


The main causative factors of Landslides 
(Anagnostopoulos, 2005)


1. Climatic conditions
2. Topography
3. Lithology and distribution of soil and rock formations 


(Geological Conditions)
4. Past and recent tectonic activity (Seismicity)
5. Vegetation
6. Human activities







Preliminary investigation


Collecting of existing 
data, data review


Topographic 
investigation


Field
reconnaissance


Drafting a detailed 
investigation


Surface
deformation


Geologic
structure


Slide
plane


Ground
water


Geo-
technical


Analysis of deformation 
mechanism


Analysis model stability 
analysis


Analysis model stability 
analysis


Slope assessment, 
examination of FS


Design of 
mitigation  works


Analysis model


Detailed safety 
analysis


Construction Survey


Problem


Completion


OKNO







Investigation on surface deformation


• To define the boundaries of the landslide, size, level of activity 
and directions of movement and to determine individual moving 
blocks of main slide


• Instrumentations:


1. Extensometer


2. Ground tiltmeter


3. Movement determination by survey methods


Extensometer
• To measure relative movement by comparing the extension of 


two point
• Accuracy 0,2 mm
• Relationship between the measurable  movement and 


precipitation rate







Tiltmeter


• For determining the deformation at the head and toe portions, 
along the flanks of the landslide, and to assess the possibility of 
future deformation


• Measuring the N-S and E-W components
• Magnitude of tilting and tilt directions can be determined directly 


from the instrument panel
• The relationship between the magnitude of tilting and the 


cumulative affect of tilting, rainfall totals and groundwater levels


Installation of Tiltmeter







Simple method to measure movement
• To drive wooden stakes across a tension crack along the direction of 


slide movement
• Attach horizontal boards to the stakes, and saw through the boards.
• Measure the space between the sawed portion of the board


Inclinometer:


To determine the 
sliding plane







Placement of 
instrumentation


Early Warning Criteria


Warning I (First Warning, Yellow) 
R24>100 && R24 > 250-R72 


Warning II (Prepare for evacuation, Orange) 
( R24 > 150 && R24> 350-R72 ) || 
( Warning I && ( e1 > 2mm/hour or e2 > 2mm/hour ) ) 


Warning III (Evacuation, Red) 
If ( Warning I || Warning II ) && ( e1 > 5mm/hour || e2 
>5mm/hour )


72 hours anticedent rainfall R72mm 
24 hours anticedent rainfall R24mm 
Extensometer 1 displacement e1 mm/hour 
Extensometer 2 displacement e2 mm/hour 







Monitoring and Warning system


Installation of Monitoring Devices
Extensometer







Installation of Monitoring Devices


Tiltmeter


Installation of Monitoring Devices


Raingauge







Landslide Mitigation Works


Landslide mitigation works are conducted in order to stop or 
reduce the landslide movement so that the resulting damages 
can be minimized. 


With a clear understanding of the causes and mechanics of the 
landslide, the landslide control works can be implemented 
according to the following chart 


Designing Countermeasures for Landslides


Countermeasures to prevent landslides:


Hardware countermeasures using landslide prevention structures 


Software countermeasures using organized awareness or 
evacuation systems







Landslide
Mitigation
Procedures


Types of Landslide Prevention Countermeasures


Activities/works for reducing the stress that causes a 
landslide


Activities/works for increasing the resisting force against 
stress.


1. Control works to stop or shift the movement of a 
landslide by changing natural conditions causing 
landslides : the topographical or ground water conditions


2. Restraint works to stop the landslide through the 
installation or construction of structures to counteract the 
sliding force of a landslide. 







Landslide Mitigation Works


Schematic Diagram 
of Control Works







Schematic Diagram 
of Prevention Works


Living in harmony 
with disasters







Strengthened
Indonesian
Resilience:
Reducing Risk 
From Disasters


DRR Action Plan Workshops


April 2015


Dr. Wahyu Wilopo


IDENTIFIKASI DAERAH RENTAN LONGSOR 
UNTUK SISTEM PERINGATAN DINI


POKOK BAHASAN


• Identifikasi Daerah Potensi Longsor


• Konsep Pemetaan Resiko Longsor


• Kriteria Lokasi Pemasangan Alat EWS







Types of Landslides


Kenampakan Longsor







Model
mekanisme


kejadian
longsor
oleh air


Gejala Awal Gerakan Tanah


• Munculnya retakan lengkung memanjang pada
lereng/ bangunan


• Terjadi amblesan tanah


• Terjadi penggembungan pada lereng


• Muncul rembesan air keruh pada kaki lereng


• Pohon-pohon/ tiang-tiang miring


• Retaknya konstruksi bangunan







Gejala Awal Pergerakan Tanah


Pengaruh Ketebalan Tanah


Tanah Yang Gembur


Tanah Yang Tebal







Pengaruh Kelerengan Tebing


Pengaruh Stratigrafi







Pengaruh Struktur : 
Retakan


Unstable
cut


Stable
cut


Joints, with another set to them (not 
shown)


Pengaruh Struktur :Foliasi


Keller. 2000. Environmental Geology, 8ed.







Dampak Pemotongan
Lereng


http://seis.natsci.csulb.edu/bperry/Mass%20Wasting/Types_of_Mass_Wasting.htm


Translational
Slide
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Jatuhan Batuan yang di Kontrol
oleh Proses Alam


Plummer, McGeary, Carlson. 2000. Physical Geology


Direct Cause: Weathering Direct Cause : Erosion


Karakteristik
Debris Flow







Konsep Hubungan antara kerentanan (suscepbility/ 
hazard), kerawanan (Vulnerability) dan risiko (Risk)


(Glade et al, 2005)


Pemetaan Zona Resiko Longsor


Parameter yang dipakai dalam analisis risiko 
gerakan tanah meliputi 3 komponen berikut :


R = (S x V)/R


Dimana :


R = Risk ; S = Susceptibility ;   V = Vulnerability


R = Resilience







KONSEP PEMETAAN RESIKO 
LONGSOR


Metode Pemetaan Kerentanan Gerakan Tanah
(Soeters and VanWesten, 1996)







Peta Resiko Longsor Dengan Skala yang Tepat


• Skala regional untuk wilayah
– nasional, 
– propinsi, 
– pulau
– kabupaten).


• Skala lokal untuk wilayah :
– kecamatan,
– desa
– kawasan


Utk menghindari
kesalahan


pengelolaan/
pembangunan


lahan


Zonasi Keretanan Gerakan Tanah


• Zonasi kerentanan gerakan tanah/potensi mengacu pada SNI 13-
7124-2005)


• Zonasi :
– Potensi gerakan tinggi (sering terjadi gerakan)
– Potensi gerakan menengah (dapat terjadi gerakan)
– Potensi gerakan rendah(jarang terjadi gerakan)
– Potensi gerakan sangat rendah (sangat jarang terjadi 


gerakan)







Peta Zona Kerentanan Gerakan Tanah Sumatera Utara


Interpretasi
Struktur Retakan
Bawah
Permukaan dari
Seismik Refraksi







Peta Struktur Retakan di Daerah 
Semarang


Kriteria Lokasi
Pemasangan Alat EWS Longsor


• Ada manusia/infrastruktur/lahan yang 
terancam bila terjadi tanah longsor


• Sudah terdapat tanda-tanda gerakan 
tanah (pergerakan, retakan/amblesan dll)


• Termasuk daerah rentan tinggi terjadi 
gerakan tanah.







Kesesuaian Alat EWS dengan
kondisi lapangan


• Ekstensometer : Dipasang pada lokasi yang sudah
terdapat tanda retakan/amblesan dengan posisi wire
melintang retakan/amblesan ditengah mahkota longsor.


• Tiltmeter : Dipasang pada daerah yang mau rentan
bergerak dekat dengan posisi retakan/amblesan


• Curah hujan: Untuk daerah rentan longsor dengan
jumlah retakan yang sangat banyak dan daerahnya
luas, sedangkan jumlah ekstensometer/tiltmeter
terbatas.


• Sirine : Dipasang pada lokasi pemukiman


• Semua sensor tersebut saling memverifikasi.







 
 


Analisis Risiko Komparatif 
Keseriusan – Kemudahan Pengelolaan – Pertumbuhan 


 
Bengkulu – Pesisir Selatan (13 – 23 April 2015) 


 
 
 
Instruksi Latihan 
 
 
• Seluruh peserta dibagi dalam 4 kelompok  
 
• Pilih fasilitator dan pengambil catatan (orang yang 


sama) 
 
• Fasilitator melaporkan hasil pada akhir sesi 
 
• Pilih 2 hingga 3 ancaman – gempa bumi, tsunami, tanah 


longsor, erupsi gunung api, atau banjir (~ 15 menit/ 
ancaman) 
 


• Pertimbangkan Kejadian Kredibel Maksimum (Maximum 
Credible Event) untuk setiap ancaman 


 
• Kerjakan berdasarkan tabel SMG menggunakan catatan 


yang terlampir sebagai panduan 
 


Usahakan untuk tidak terlalu berfokus pada angka, melainkan 
diskusi 







 


ANCAMAN 


 
PRIORITAS RISIKO UNTUK AKSI 


 
 


 
KESERIUSAN 


 
KEMUDAHAN PENGELOLAAN 


PERTUM-
BUHAN 


 


Sosial Infrastruktur Ekonomi Alam Subtotal Pengurangan 
Kesiapsia-


gaan 
Tanggap 
Darurat 


Pemulihan Subtotal Subtotal TOTAL 


 
 


            


 
 


            


 
 


            


 
 


            


 
 


            


 


 







 


 


KESERIUSAN – DAMPAK SOSIAL 
 
Kematian, luka-luka, dan tekanan psikologis.  
Gangguan pada fungsi sosial normal (yaitu ketidakmampuan melakukan kegiatan 
sehari-hari/rutin) dan berdampak pada jaringan kemasyarakatan dan fasilitas. 


 


Level Deskripsi 


1 


Tidak ada korban jiwa;    
0 – 220 yang terkena dampak (Pesisir Selatan); 0 – 160 yang 
terkena dampak (Bengkulu) 
(Masyarakat yang luka-luka dan mengungsi sebesar 0.05% dari 
yang terkena dampak) 
 
Tidak ada atau gangguan minim pada fungsi sosial. 


2 


Tidak ada korban jiwa;  
<650 yang terkena dampak (Pesisir Selatan); <500 yang 
terkena dampak (Bengkulu) 
(Masyarakat yang luka-luka dan mengungsi sebesar 0.05 – 0.15% 
dari yang terkena dampak) 
 
Gangguan terlihat, dengan kehilangan jangka pendek kemampuan 
untuk melakukan kegiatan sehari-hari. 


3 


0-50 korban jiwa; 
 <2.200 yang terkena dampak (Pesisir Selatan); <1.600 yang 
terkena dampak (Bengkulu)     
(Masyarakat yang luka-luka dan mengungsi sebesar 0.15 - 0.50% 
dari yang terkena dampak) 
 
Beberapa pelayanan sosial terkena dampak yang beragam dalam 
beberapa saat (minggu), namun gangguan hanya sementara. 


4 


0-100 korban jiwa;    
<8.750 yang terkena dampak (Pesisir Selatan); <6.400 yang 
terkena dampak (Bengkulu) 
 (Masyarakat yang luka-luka dan mengungsi sebesar 0.5 - 2% dari 
yang terkena dampak) 
 
Sebagian besar pelayanan sosial terkena dampak sangat parah 
untuk waktu yang lama (berbulan-bulan maupun tahun), dengan 
penutupan usaha/bisnis secara permanen. 


5 


0->100 korban jiwa;  
 >8.750 yang terkena dampak (Pesisir Selatan); >6.400 yang 
terkena dampak (Bengkulu) 
 (Masyarakat yang luka-luka dan mengungsi sebesar >2% dari 
yang terkena dampak) 
 
Fungsi sosial normal terganggu secara permanen, dengan 
hilangnya pelayanan/usaha sehingga terjadi perubahan demografis 
dan lainnya. Pelayanan sosial lainnya pulih dalam waktu berbulan-
bulan hingga tahun. 


 
Catatan: 
Berdasarkan Populasi Kota Bengkulu 319096 (2012) - Sumber: Badan Pusat Statistik Kota Bengkulu 
Berdasarkan Populasi Kab. Pesisir Selatan 437638 (2012) - Sumber: Badan Pusat Statistik Pesisir 
Selatan 







 


 


 


KESERIUSAN – DAMPAK EKONOMI 
 
Biaya langsung, kerugian dan gangguan terhadap bisnis, dan pengaruh umum 
terhadap kegiatan perekonomian. 


 


Level Deskripsi 


1 
Kerugian kurang dari 0.5% PDB regional 
<US$5M (Pesisir Selatan), <US$2.5M (Bengkulu) 


2 
Kerugian antara 0.5% dan 2% PDB regional 
US$5-$20M (Pesisir Selatan), US$2.5-$10M (Bengkulu) 


3 
Kerugian antara 2% dan 5% PDB regional 
US$20-$50M (Pesisir Selatan), US$10-$25M (Bengkulu) 


4 
Kerugian antara 5% dan 10% PDB regional 
US$50-$100M (Pesisir Selatan), US$25-$50M (Bengkulu) 


5 
Kerugian lebih dari 10% PDB regional 
>US$100M (Pesisir Selatan), >US$50M (Bengkulu) 


 
Catatan:  
PDB Regional Kota Bengkulu (2014) = 6,75 triliun rupiah (US $520M) 
Sumber: Badan Pusat Statistik Kota Bengkulu 
 
PDB Regional Kabupaten Pesisir Selatan (2013) = 13,29 triliun rupiah (US $1,000 M) 
Sumber: Badan Pusat Statistik Kabupaten Pesisir Selatan 







 


 


KESERIUSAN – DAMPAK PRASARANA DAN 
INFRASTRUKTUR 
 


Kerusakan/kerugian pada semua kategori infrastruktur. 


 


Level Deskripsi 


1 Kecil atau tidak ada kerusakan.    


2 
Kerusakan ringan pada gedung dan struktur; pelayanan masih berjalan, 
namun tidak tersedia untuk beberapa waktu atau jam. 


3 
Kerusakan yang beragam pada gedung dan struktur; pelayanan tidak 
berjalan untuk beberapa jam hingga hari. 


4 
Kerusakan berat pada gedung dan strukturl pelayanan tidak berjalan 
hingga beberapa bulan. 


5 
Kerusakan yang berkelanjutan pada gedung dan struktur; banyak 
gedung dan struktur yang tidak dapat pulih; semua pelayanan penting 
tidak berjalan dan beberapa tidak dapat pulih. 


 


 


 


KESERIUSAN – DAMPAK LINGKUNGAN ALAM 
 
Pengaruh fisik pada daratan dan lingkungan. 


 


Level Deskripsi 


1 Kecil atau tidak berpengaruh. 


2 
Pengaruh lokal jangka pendek pada ekosistem, memerlukan 
pembersihan dan restorasi. 


3 
Kerusakan pada beberapa ekosistem, perubahan bentuk dataran 
sementara atau lokal. 


4 


Hilangnya ekosistem yang penting, atau kerusakan pada beberapa 
ekosistem dan pengaruh ekologi. Perubahan bentuk dataran secara 
permanen atau penting secara regional sehingga memerlukan tataguna 
lahan modifikasi. 


5 


Kerusakan permanen pada beberapa ekosistem dan pengaruh ekologi 
yang tidak dapat diubah. Perubahan bentuk beberapa dataran yang 
penting secara regional sehingga memerlukan tataguna lahan 
modifikasi 


 


 


 


 







 


 


KEMUDAHAN PENGELOLAAN 
 
(lihat halaman selanjutnya untuk contoh kegiatan pengurangan, 
kesiapsiagaan, tanggap darurat, dan pemulihan) 
 


Tingkat Kesulitan 
Pengelolaan 


Usaha Saat Ini Nilai 


Rendah Tinggi 1 


Rendah Sedang 
2 


Sedang Tinggi 


Sedang Sedang 
3 


Tinggi Tinggi 


Rendah Rendah 


4 Sedang Rendah 


Tinggi Sedang 


Tinggi Rendah 5 


 


PERTUMBUHAN 
 


Kenaikan Probabilitas 
Kejadian 


Perubahan Kerentanan 
Masyarakat 


Nilai 


Rendah Rendah 1 


Rendah Sedang 
2 


Sedang Rendah 


Sedang Sedang 
3 


Rendah Tinggi 


Sedang Tinggi 


4 Tinggi Rendah 


Tinggi Sedang 


Tinggi Tinggi 5 


 


 


 


 







 


 


 


 


 


Kebijakan dan perencanaan 
- Pernyataan kebijakan pusat dan   
daerah 
- Strategi dan rencana 
- Rencana prov dan kota/kab. 
- Rencana yang terstruktur 
- Persetujuan sektoral 


Tataguna Lahan  
- Pemberian zona/pembatasan 
- Peraturan 
- Kondisi perizinan sumberdaya 
- LIM ,  PIM 


Gedung /  Infrastruktur 
- Peraturan gedung 
- Pengelolaan aset 
- Jaringan  tumpang tindih 


Insentif pajak 
- Asuransi 
- Pengurangan rate pajak 
Pembinaan Masyarakat 
 - Meningkatkan ketahanan 
- Mengurangi kerentanan 


Pendidikan Publik 
Sistem Monitoring 
Peringatan Publik 
Informasi Publik 
Rencana tanggapdarurat&pemulihan 
- Rencana kontijensi 
- Rencana evakuasi kesejahteraan 
- Prosedur operasi standar 
- Kerjasama/nota kesepahaman 


- Publik/swasta/relawan 


Struktur tanggapdarurat&pemulihan 
- Pusat operasi tanggap darurat 
- Kerangka pemulihan 


Training 
Pelatihan 


Kegiatan Pemulihan (saat  
dan setelah kejadian 
- Pemilaian kebutuhan   
masyarakat 
- Koordinasi sumberdaya 
- Aksi yang diperlukan untuk  
rehabilitasi dan pemulihan 
- Cara baru untuk mengurangi  
ancaman dan risiko 
- Rencana pemulihan 


Peran Pemulihan 
- Pengelola pemulihan dan staf  
kantor pemulihan lainnya 


Kegiatan saat tanggap  
darurat 
- Evaluasi kebutuhan  masy.  
saat itu 
- Koordinasi dan prioritas  
sumberdaya dan aksi 
- Aksi diperlukan untuk   
Menyelamatkan jiwa dan harta 


Peran Tanggap Darurat 
- Pengatur dan peran penting 
- Staff GEOC 


Relawan Spesialis 
- SAR 
- Kesejahteraan 
 - Evaluasi teknis 


Pengurangan Kesiapsiagaan 


Tanggap Darurat Pemulihan 
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KATA PENGANTAR 


 


Dalam rangka meningkatkan ketangguhan Bangsa Indonesia dalam menghadapi bencana, 


pada  tahun 2011 UGM dan GNS Science New Zealand menginisiasi kegiatan Penguatan 


Ketangguhan Indonesia melalui Pengurangan Risiko Bencana (StIRRRD). Kegiatan ini 


bertujuan untuk meningkatkan kesiapsiagaan dan memperkuat kelembagaan di tingkat 


daerah. Atas keberhasilan kegiatan pilot di Kota Palu dan Kota Padang (2011-2012), 


kegiatan ini akan dilanjutkan selama 5 tahun ke depan di 10 Kabupaten/Kota dari 4 propinsi 


yaitu Sulawesi Tengah, Sumatera Barat, NTB, dan Bengkulu. Kegiatan didukung 


sepenuhnya oleh Ministry of Foreign Affairs and Trade (MFAT)-New Zealand Aid 


Programme. 


 


Sejak dimulai tahun 2011, StIRRRD diinisiasi dan diarahkan oleh sebuah Activity 
Governance Group (AGG) yang dibentuk oleh lembaga pemerintah di tingkat pusat yaitu: 


BNPB, Bappenas, KDPDTT, Kementerian PU serta didukung oleh MFAT New Zealand. AGG 


mengadakan pertemuan 1-2 kali dalam setahun dalam rangka memberikan arahan, 


masukan dan mengambil keputusan strategis terkait pelaksanaan program StIRRRD 


selanjutnya.  


 


Workhop Penyusunan Rencana Aksi Pengurangan Risiko Bencana di Kota Bengkulu tanggal 


14-15 April 2015 dan di Kabupatan Pesisir Selatan tanggal 21-22 April 2015 ini adalah 


bagian dari Kegiatan StIRRRD di atas dan diselenggarakan atas kerjasama UGM-GNS 


Science dengan Badan Nasional Penangangan Bencana (BNPB) dan Kementrian Desa, 


Pembangunan Daerah Tertinggal dan Transmigrasi (KDPDTT). UGM mengharapkan 


kegiatan workshop ini memberi manfaat besar, khususnya untuk meningkatkan 


pengetahuan, berbagi pengalaman dan memperkuat cara berpikir terkait kebencanaan serta 


mewujudkan komitmen untuk menjadikan Indonesia yang tangguh menghadapi bencana. 


 


Terima kasih atas dukungan dari berbagai pihak atas terselenggaranya workshop ini. 


Semoga workshop berjalan dinamis dan produktif, serta mampu memberikan sumbangsih 


dalam pengurangan risiko bencana di Indonesia. 


 


 


 


 


Yogyakarta,  April 2015 


 


 


 


 


Tim Kegiatan StIRRRD 
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Peran Universitas Bengkulu dalam Kegiatan Penelitian untuk 
Pengurangan Risiko Bencana di Provinsi Bengkulu 


 


M. Farid1 


1Pusat Studi Mitigasi Bencana (PSMB) 
Universitas Bengkulu 


E-mail: moh_farid50@yahoo.com 


1. LATAR BELAKANG 


Secara geografis Provinsi Bengkulu terletak pada koordinat 101° 1′ - 103° 46′ BT dan 2° 16′ - 5° 13′ 
LS, sejajar dengan Bukit Barisan dan berhadapan langsung dengan Samudra Hindia dengan panjang 
garis pantai ± 525 km (BPS, 2008). Posisi ini menempatkan Provinsi Bengkulu dalam zona subduksi  
antara lempeng Indo-Australia dan Eurasia di sebelah barat dan zona Sesar Sumatra di sebelah timur 
(Gambar 1). Konsekuensi yang dapat diterima secara logika dengan posisi ini adalah Provinsi 
Bengkulu berada dalam zona rawan gempa bumi, baik dari sumber tektonik maupun dari sumber 
vulkanik. Konsekuensi dari sumber tektonik tidak hanya gempa bumi akan tetapi juga tsunami.  
 


 
Gambar 1. Zona subduksi Indo-Australia dan Eurasia serta zona sesar Pulau Sumatera (Lubis, 


Hashima, dan Sato, 2012). 


 


      
Pada daerah subduksi sering menjadi pusat terjadinya gempa bumi besar. Mueller dan Landgrebe 
(2012) mengungkapkan bahwa gempa bumi besar sangat sering terjadi di daerah subduksi. Fakta 
sejarah membuktikan bahwa pusat gempa bumi yang pernah terjadi berlokasi di daerah subduksi 
seperti ditunjukkan pada Gambar 2.  


 







 
Gambar 2.  Daerah subduksi dan sebaran gempa bumi di seluruh dunia (https://us-


mg5.mail.yahoo.com/neo/launch?.rand=962do4fp507vt#1298265805-26 (Februari 2015). 


 
Pada Gambar 2, nampak bahwa sebaran gempa bumi yang pernah terjadi selama 100 tahun silam 
berpusat di daerah subduksi (garis merah). Keberadaan daerah subduksi sebagai pusat gempa bumi 
telah dikemukakan oleh beberapa peneliti. Zhao (2012) menunjukkan bahwa gempa bumi besar tidak 
akan ada di sembarang tempat, tetapi lebih cenderung di daerah subduksi. Rong (2014) 
mengungkapkan bahwa gempa bumi berkekuatan ≥ 8,5 dapat terjadi di subduksi Lempeng Pasifik 
dalam kurun waktu 250 tahun, ≥ 8,8 dalam kurun waktu 500 tahun, dan ≥ 9,0 dalam kurun waktu 
10,000 tahun. Rajendran (2013) mengungkapkan bahwa banyak gempa bumi besar terjadi di wilayah 
subduksi Lempeng Indo-Australia dan Eurasia selama 100 tahun terakhir. 
 
Menurut BMKG Bengkulu, jumlah kejadian gempa bumi di Provinsi Bengkulu dapat mencapai 7 kali 
setiap minggunya dengan magnitude ≥ 5,0. Dengan keberadaan wilayah rawan gempa bumi ini 
Universitas Bengkulu memiliki beban tanggung jawab secara  moril untuk terus melakukan penelitian 
yang bertujuan mengurangi dampak bencana ini. 


2. POTENSI BENCANA DI PROVINSI BENGKULU 


Memperhatikan posisi wilayah Provinsi Bengkulu, serta faktual dari Gambar 1 dan Gambar 2, Provinsi 
Bengkulu mempunyai potensi sangat besar terkena bencana gempa bumi dan tsunami. Sejarah 
gempa bumi yang terjadi di Bengkulu dari tahun 1800 sampai dengan tahun 2010, selain pernah 
memberikan dampak kerusakan fisik, tanah longsor, likuifaksi juga memberikan dampak tsunami.  
Fakta sejarah harus dapat dijadikan acuan untuk keselamatan manusia di masa yang akan datang.  
Kejadian gempa bumi memang tidak dapat diprediksi, namun belajar dari sejarah, gempa bumi besar 
akan kembali terjadi sesuai dengan periodenya masing-masing. Gempa bumi berkekuatan 8,8 terjadi 
tahun 1833 tidak saja menyebabkan kerusakan akan tetapi juga terjadi tsunami yang menewaskan 
banyak nyawa manusia. Tahun 1909 dengan kekuatan 7,6 menyebabkan tsunami. Tahun 1914 
dengan kekuatan 7,6 menimbulkan kerusakan tetapi tidak menyebabkan tsunami. Tahun 1943 
dengan kekuatan 7,4 menyebabkan tsunami. Tahun 2000 dengan kekuatan 8,0 menyebabkan banyak 
kerusakan, tetapi tidak menimbulkan tsunami. Terakhir tahun 2007 dengan kekuatan 7,9 
menimbulkan banyak kerusakan dan terjadi tsunami kecil. 
 
Memperhatikan kondisi geomorfologi Provinsi Bengkulu yang sangat bervariasi, mulai dari kondisi 
datar (flat), curam, dan berbukit, maka potensi  bencana yang  mungkin terjadi adalah tanah longsor 
(landslide). Kondisi longsor berbahaya bukan saja dari daerah yang berbukit, akan tetapi juga di 
wilayah pantai. Kondisi pantai Bengkulu yang curam justru sangat berpotensi menimbulkan longsor 
yang berdampak pada perubahan garis pantai secara ekstrim. Wilayah Provinsi Bengkulu yang  
potensial untuk terkena longsor dapat dilihat pada Gambar 3. 


 







 


 
Keterangan: 
 
           Longsor Bukit 
 
           Longsor 
Pantai 


Gambar 3. Wilayah potensial terjadi longsor di Provinsi Bengkulu. 
 
 
Perpaduan antara gempa bumi dengan tanah longsor sudah banyak diteliti. William et al. (2011) 
mengemukakan bahwa gempa bumi akan memicu terjadinya tanah longsor. Besar kecilnya tanah 
longsor sebanding dengan kekuatan gempa bumi yang terjadi. Bruce et al. (2004) menunjukkan 
adanya korelasi secara empiris antara besarnya gempa bumi dengan tanah longsor dan erosi pantai 
yang terjadi. Hung (2000) menunjukkan bahwa gempa bumi Chi - Chi menyebabkan ribuan titik tanah  
longsor sampai ke daerah-daerah. Julian dan Carlos (2002), menyatakan bahwa gempa bumi yang 
terjadi di Amerika Tengah sering memicu terjadinya tanah longsor. Besarnya volume tanah longsor 
yang terjadi proporsional dengan kekuatan gempa bumi yang terjadi. Menyadari akan hal ini maka 
masalah gempa bumi, tsunami, dan tanah longsor menjadi pemikiran khusus untuk terus dijadikan 
program penelitian dalam rangka mengurangi risiko bencana yang akan terjadi. 


3. PERANAN UNIVERSITAS BENGKULU DALAM PENGURANGAN RISIKO  
 BENCANA 


Sebagai wahana keilmuan di Provinsi Bengkulu, Universitas Bengkulu merasa ikut bertanggung-jawab 
dalam upaya pengurangan risiko bencana. Upaya yang telah dilakukan adalah melakukan koordinasi 
dan kerjasama dengan Badan Nasional Penanggulangan Bencana (BNPB), Badan Penanggulangan 
Bencana Daerah (BPBD) di Kab/Kota/Provinsi, mendirikan Pusat Studi Mitigasi Bencana, 
Memasukkan Mata Kuliah Mitigasi Bencana pada beberapa Program Studi, serta melakukan 
penelitian dan pengabdian pada masyarakat terkait dengan pengurangan risiko bencana. 


3.1.  Koordinasi dan Kerjasama 


Koordinasi/kerjasama dengan BNPB dan BPBD dilakukan dengan saling mengisi dalam kegiatan 
yang mereka lakukan seperti pelatihan relawan tanggap bencana, pameran kebencanaan serta 
lokakarya dan simulasi tanggap darurat ketika terjadi bencana. Dari pihak Universitas Bengkulu, 
kegiatan yang dilakukan berkaitan dengan penelitian yang bertema mitigasi kebencanaan juga 
mengadopsi beberapa program yang direncanakan oleh BNPB dan BPBD di masa yang akan datang. 
Kegiatan pengabdian pada masyarakat juga dilakukan seiring dengan program pemerintah daerah 
seperti memberikan wawasan kegempabumian pada siswa SD, SMP dan SMA yang ditetapkan 
sebagai sekolah Siaga Bencana. 


3.2. Kurikulum Terkait Kebencanaan 


Kurikulum terkait kebencanaan telah diterapkan di berbagai Program Studi/Jurusan  di Universitas 
Bengkulu yaitu: 


a. Jurusan Fisika FMIPA: 
    Secara eksplisit diberikan Mata Kuliah Wajib Mitigasi Bencana Alam. 







b. Jurusan Teknik Sipil, Fakultas Teknik: 
     Mata Kuliah Wajib Konstruksi Tahan Gempabumi. 
c. Program Magister Ekonomi Perencanaan Pembangunan (MPP), Fakultas Ekonomi  
    Sebagai bagian dari Mata Kuliah Perncanaan Pembangunan. 
d. Program Magister Pendidikan IPA, FKIP 
    Mata Kuliah Wajib, Mitigasi Bencana. 


3.3. Kegiatan Pusat Studi Mitigasi Bencana  (PSMB) 


Pusat Studi Mitigasi Bencana baru berumur satu tahun, yaitu didirikan tahun 2014. Pengertian 
bencana bersifat menyeluruh, tidak hanya menyangkut bencana alam, akan tetapi juga bencana 
sosial, ekonomi, pendidikan, kesehatan, dan bahkan bencana di bidang pertanian. Untuk dapat 
mengakomodir semua ini, Lembaga Penelitian dan Pengabdian Masyarakat membentuk payung 
penelitian yaitu pemberdayaan pesisir dan hutan tropis. Semua aspek bernuansa mitigasi dapat 
masuk dalam payung penelitian tersebut. 


 


Tabel 1. Kegiatan yang sudah dan akan dilakukan oleh Universitas Bengkulu 
 


Tema Penelitian Tahun Sumber Dana Keterangan 


Laju Abrasi Pantai dan Upaya 
Penanganannya 


2001 Unib  


Pemetaan Tanaman Mangrove di Pantai 
Bengkulu 


2003 Unib  


Analisis Dampak Gempa Bumi 4 Juni 2000 
(Studi Kasus: Kampus Universitas Bengkulu) 


2005 Unib  


Desain Bangunan Tahan Gempa bumi 2006 Unib  


Tingkat Pengetahuan Kegempaan Siswa SD 2008 Unib  


Pemetaan Percepatan Getaran Tanah 
Maksimum dan Tata Ruang dan Wilayah 
(RTRW) Kota Bengkulu  


2012, 2013  
Dikti 


 
Hibah Bersaing 


Optimalisasi Potensi Lokal Desa Rawan 
Bahaya Tsunami Dalam Rangka Mitigasi di 
Pesisir Provinsi Bengkulu 


2012, 2013   
Dikti 


 
Stranas 


Identifikasi Koefisien Atenuasi, Indeks 
Kerentanan Seismik, dan Frekuensi Getaran 
Tanah, Perencanaan Tata Kota Bengkulu 


2014, 2015  
Dikti 


 
Fundamnetal 


Analisis Regangan Geser Lapisan Sedimen Di 
Daerah Subduksi Lempeng Tektonik Indo-
Australia dan Eurasia Untuk Mitigasi Bencana 
Gempabumi  


2016, 2017, 
2017 


 
Dikti 


 
Stranas (Proposal) 


Efek Getaran Gempa Bumi pada Produksi 
Buah Mangga 


2016 Dikti Hibah Kompetensi 
(Proposal) 


Studi tentang Dampak Pemberitaan Ancaman 
Gempabumi Terhadap Volume Investasi 


2017 Dikti Unggulan PT 
(Proposal, dst ... 
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1Pusat Studi Bencana, Universitas Andalas (PSB UNAND) 
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1. LATAR BELAKANG 


Provinsi Sumatera Barat yang telah memperkenalkan wilayahnya dengan sebutan ʺsupermarket 
bencanaʺ dan harus serta pula mengembangkan kegiatan penanggulangan kebencanaan bagi 
masyarakatnya di seluruh wilayah provinsi. Penanggulangan bencana untuk masyarakat bertujuan 
untuk memberikan perlindungan terhadap ancaman bencana yang ada di Sumatera Barat. Sejauh ini 
terlihat kecenderungan peningkatan kegiatan penanggulangan bencana pada tiap tahunnya yang 
dapat dilihat dari penganggaran dan penggunaan dana pada setiap tahunnya. 
 
ʺPembangunan yang Berwawasan Kebencanaanʺ hendaknya memang sudah menjadi ciri di 
Sumatera Barat. Hal ini disebabkan oleh hampir semua jenis ancaman bencana ada di Sumatera 
Barat, hingga dikenal dengan ʺsupermarket bencanaʺ. Keadaan ini mengakibatkan seluruh 
masyarakat di Sumatera Barat diduga memiliki resiko untuk mendapatkan bencana, tergantung dari 
letak mereka berada. Untuk itu tindakan pengurangan risiko bencana sudah harus dimasukkan mulai 
dari tingkat pengembangan pendidikan, pertanian, infrastruktur, kesehatan, lingkungan, sosial, dan 
perekenomian secara menyeluruh. 
 
Keseriusan Universitas Andalas dalam berperan untuk Penanggulangan Bencana telah ditunjukkan 
dengan kolaborasi yang baik antara Pusat Studi Bencana (PSB) Universitas Andalas dengan Badan 
Nasional Penanggulangan Bencana (BNPB) dan juga Badan Penanggulangan Bencana Daerah 
(BPBD), baik pada tingkat provinsi maupun kota/kabupaten serta lembaga-lembaga pemerintah dan 
non-pemerintah lainnya di seluruh dunia.  


2. POTENSI BENCANA DI PESISIR SELATAN 


Dalam catatan sejarah, bencana gempa bumi di Sumatera Barat telah terjadi beberapa kali. Pada 
tanggal 28 Juni 1926, telah terjadi gempa bumi di Padang Panjang dengan kekuatan 7 Skala Richter 
(SR) yang merenggut 354 korban meninggal dunia dan lebih kurang 3000 rumah rusak. Gempa ini 
sangat populer diantara para orang-orang tua masyarakat yang berada di wilayah yang terkena 
gempa dan menjadikan kejadian ini sebagai referensi penunjuk waktu untuk mencatat sesuatu 
kejadian. Pada tanggal 6 Maret 2007, siklus gempa yang sama terjadi lagi dengan kekuatan 6,3 SR 
dan merenggut 66 korban meninggal dunia dan lebih kurang 35.000 rumah rusak di 10 
kabupaten/kota yang berdekatan dengan pusat gempa ini. Pada tanggal 30 September 2009 kembali 
Gempa 7.6 SR mengguncang Sumatera Barat dengan merenggut 1195 orang dan merusakkan lebih 
dari 249.000 rumah-rumah dan gedung-gedung. Gempa besar terakhir 2009 ini menyelimuti wilayah 
pesisir Sumatera Barat yaitu mulai dari Pasaman Barat, Padang Pariaman dan Pariaman, Padang,  
serta Pesisir Selatan. 
 
Pesisir Selatan merupakan kabupaten terpanjang di sisi selatan Provinsi Sumatera Barat. Wilayah 
yang panjang ini pada bagian timurnya merupakan daerah yang memanjang di Bukit Barisan yang 
memiliki Sesar Semangko. Sisi timur Pesisir Selatan ini selain memiliki potensi bencana gempa bumi 
juga sangat sering terjadi bencana longsor dan banjir bandang. Bagian barat wilayah Pesisir Selatan 
merupakan pesisir pantai yang berhubungan langsung dengan Samudera Indonesia. Wilayah barat ini 
memiliki ancaman gempa bumi dan tsunami yang diakibatkan oleh adanya Sumatera-Indian 
Subduction.  
 







Ancaman bencana lainnya yang mengancam Pesisir Selatan, terkait dengan perubahan iklim seperti 
badai, kebakaran hutan, dan wabah penyakit. Meskipun baru mendapat perhatian dan kemungkinan 
dampaknya belum terdeteksi, bencana-bencana ini juga merupakan ancaman yang harus mendapat 
perhatian. Dengan potensi bencana cukup besar tersebut, sebagai insan akademik di Universitas 
Andalas, telah melibatkan diri dalam aktivitas penanggulangan bencana di Wilayah Pesisir Selatan 
sebagai upaya pengurangan risiko bencana. 


3. PERANAN UNIVERSITAS ANDALAS DALAM PENGURANGAN RISIKO 
BENCANA 


Berkaitan dengan ancaman bencana yang ada di Kabupaten Pesisir Selatan, Universitas Andalas 
telah melakukan berbagai kegiatan yang secara langsung maupun tidak langsung dalam 
pengurangan risiko bencana di Wilayah Paling Selatan Provinsi Sumatera Barat. Beberapa kegiatan 
yang telah dilakukan Universitas Andalas terkait pengurangan risiko tersebut diantaranya adalah:  


3.1. Kegiatan Berbasis Pendidikan Terkait Kebencanaan 


Universitas Andalas telah membentuk Program Studi Sarjana Teknik Sipil sejak tahun 1985. Jurusan 
ini mewakili Universitas Andalas dalam perannya di bidang Pendidikan Kebencanaan dengan memiliki 
visi dan misi dalam bidang kebencanaan sebagai berikut:  
 
Visi : Menjadi pusat pendidikan, pengembangan ilmu dan aplikasi rekayasa sipil yang unggul dalam 


bidang kebencanaan pada tingkat nasional dan internasional. 
Misi : 


1. Menyelenggarakan pendidikan rekayasa sipil yang berkualitas untuk menghasilkan lulusan yang 
mampu bersaing di tingkat nasional dan internasional. 


2. Menyelenggarakan penelitian yang inovatif dan aplikatif dalam bidang rekayasa sipil khususnya 
yang menyangkut kebencanaan. 


3. Mendarmabaktikan ilmu pengetahuan dan teknologi dalam bidang rekayasa sipil yang bermanfaat 
bagi masyarakat. 


 
Kurikulum kebencanaan juga dituangkan dalam Program Strudi Magister Teknik Sipil yang 
mengembangkan Pemusatan Studi Teknik Sipil di Bidang Kebencanan. Pemusatan ini telah 
berlangsung selama dua tahun terakhir. Selain itu, sejumlah matakuliah di bidang pascasarjana 
Teknik Sipil Universitas Andalas juga dikaitkan dengan kebencanaan antara lain adalah: 


 Dinamika Struktur & Rekayasa Gempa 


 Analisis Stabilitas dan Stabilitas Lereng 


 Rekayasa Sungai Lanjut 


 Proses Pantai 
 
Selain itu mata kuliah tersebut, untuk semua bidang pemusatan juga diberikan mata kuliah khusus 
dengan nama ’Mitigasi Bencana’ yang dijadikan mata kuliah pilihan di lima Bidang Pemusatan lainnya 
di Program Magister Teknik Sipil. 
 
Penelitian yang telah dihasilkan sebagai implementasi dari Pendidikan Kebencanaan secara tidak 
langsung di telurkan dalam bentuk tulisan ilmiah. Sebagai contoh salah satu tulisan tersebut adalah 
ʺStudi Tingkat Aksesibilitas Masyarakat Menuju Bangunan Penyelamatan (Shelter) pada Daerah 
Rawan Tsunami (Studi Kasus: Kota Painan, Sumatera Barat)ʺ (Kurniati, 2013). Penelitian ini bertujuan 
untuk mengetahui aksesibilitas masyarakat menuju shelter di wilayah rawan tsunami kota Painan 
berdasarkan waktu tempuh dengan berjalan kaki. 


3.2. Kegiatan Penelitian Bencana  


Pusat Penelitian dan Pengabdian pada Masyarakat telah membentuk Pusat Studi Bencana yang 
mengosong peran Universitas Andalas dalam mengembangkan penelitian dan pengabdian di bidang 







kebencanaan. Pusat Studi Bencana Universitas Andalas (PSB Unand) telah berdiri sejak tahun 
Januari 2007 melalui Surat Keputusan Rektor No. 64/XIII/A/UNAND-2007. 
 
PSB Unand beraktivitas dibidang kebencanaan untuk menjalankan peran dalam bidang Pendidikan, 
Penelitian, dan Pengabdian pada masyarakat. Sejumlah kegiatan dalam berbagai bentuk yang telah 
dilakukan PSB Unand dengan lokus di Pesisir Selatan antara lain adalah: 
1. Identification of the impact of 12 & 13 September 2007 earthquake from Padang to Bengkulu 


(Termasuk di area pantai Pesisir Selatan), merupakan kerjasama dengan Japan Society of Civil 
Engineering (JSCE). 


2. Assessment and Risk Mapping in West Sumatera, merupakan kerjasama antara Mercy Corps 
Indonesia pada bulan Oktober – Desember 2011. 


3. Kajian Kelayakan Teknis Tempat Evakuasi Tsunami di Pesisir Selatan (2012), yang berkolaborasi 
dengan Badan Nasional Penanggulangan Bencana di Kenagarian Sago Salido. 


4. Workshop Kesiapan Masyarakat Pesisir Selatan Dalam Menghadapi Gempa dan Tsunami, 
Bekerjasama dengan Badan Penanggulangan Bencana Daerah Kabupaten Pesisir Selatan di  
Painan, 30 Oktober 2012. 


5. Pembuatan Rumah Contoh Aman Gempa di Lokasi Shelter Taman Makam Pahlawan Painan, 
bagian dari Penelitian Peningkatan Kesiapan Masyarakat Terhadap Kebencanaan (Gempa dan 
Tsunami) di Pesisir Selatan, bekerjasama Kementerian Negara Riset dan Teknologi – Republik 
Indonesia, 2012. 


6. Kajian Bahaya Abrasi di Pesisir Selatan dalam Rangka Pembuatan Masterplan Nasional 2013, 
bekerjasama dengan Badan Nasional Penanggulangan Bencana. 


3.3. Kegiatan Kemahasiswaan 


Peran mahasiswa dalam penanggulangan bencana di Wilayah Sumatera Barat, termasuk Pesisir 
Selatan dan sekitarnya sangat dibutuhkan dan merupakan pengikat sumber daya yang ada, baik di 
dalam negeri maupun di luar negeri. Pengetahuan tentang kebencanaan berkembang pesat pada 
beberapa tahun terakhir ini memerlukan keterlibatan seluruh elemen-elemen masyarakat termasuk 
mahasiswa dalam berbagai bidang ilmu. Mahasiswa sebagai insan akademik yang berpotensi dalam 
kualitas dan jumlah saat ini sedang dan selalu harus mempunyai perhatian tinggi terhadap 
kelangsungan hidup manusia telah bertindak cepat dalam berbagai kondisi kebencanaan. Mahasiswa 
harus menjadi katalisator sekaligus pelopor dalam melakukan usaha penggulangan bencana. 
  
Untuk mewujudkan peran mahasiswa sebagai insan akademik yang lebih banyak bersentuhan 
langsung dengan masyarakat, maka Universitas Andalas telah membentuk Komite Siaga Bencana 
Mahasiswa Universitas Andalas (Kosbema) sebagai dasar untuk membentuk Unit Kegiatan 
Mahasiswa di bidang Pendidikan, Penelitian, dan Pengabdian pada masyarakat yang diperankan 
mahasiswa. Mahasiswa yang merupakan sumber daya yang berpotensi besar dalam membangun 
kesiapsiagaan masyarakat terhadap bencana. Untuk itu mahasiswa dengan usia yang menginjak 
dewasa harus lebih siap dan siaga, sehingga dapat memberi dan menjadi contoh pada masyarakat 
awam baik yang lebih muda maupun lebih tua. Hingga saat ini Kosbema telah berperan untuk 
menelurkan insan-insan yang sangat handal di dalam penanggulangan kebencanaan dengan fokus 
penguasaan dibidangnya masing-masing. Kosbema Unand telah banya mengikat lembaga lainnya 
untuk bekerja sama dalam bentuk pendidikan pertolongan korban, mitigasi bencana, dan pelatihan 
jurnalistik. 







 
 


Gambar 1. Bahaya tsunami di Painan (---, 2012). 
 
 


 
Gambar 2. Pengukuran tinggi genangan pasca tsunami di Bengkulu (PSB, 2012). 


 


 
Gambar 3. Peta Potensi Longsor di Puluik-puluik, Pesisir Selatan (PSB, 2013). 
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Abstract: Active subduction between the Indo-Australian and Sunda plates off the west coast of 
Sumatra produces frequent large earthquakes including three megathrust events since 2004.  Along 
the length of Sumatra, the Great Sumatran Fault is also capable of producing earthquakes up to M7.9.  
Associated with frequent and large earthquakes are the hazards of amplification and liquefaction, 
tsunami, and in mountainous areas, earthquake-induced landsliding. The instrumental and pre-
instrumental records, local and regional geology and geography all need to be considered when 
assessing these hazards. 
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1. INTRODUCTION 


Sumatra forms the western edge of the Indonesian archipelago and its northern end was the focus of 
the great Sumatra-Andamon earthquake and tsunami of December 26


th
 2004.  It is situated just off the 


Pacific Ring of Fire and, as a result of its tectonic setting, shares many characteristics with sites along 
the Ring of Fire including frequent large earthquakes with the risk of associated tsunamis, volcanism, 
high topography, and a wet climate with associated risk of large landslides. Active subduction off the 
western coast of Sumatra is responsible for both the islands geography and its earthquakes. 
 


 


Figure 1. The Sumatran Subduction Zone, the area where the Indian/Australian plate and the 
Eurasian plate overlap. The darker the blue, the more shallow the water. Uses CGIAR-CSI SRTM 90M 


Database. (Credit: Mohamed Chlieh, TO). 







 


2. TECTONIC SETTING 


Sumatra is part of a long convergent belt that extends from the Himalayan front, through Myanmar, to 
the southwest of Sumatra, south of Java, and the Samba Islands before wrapping around to the north.  
The subduction zone accommodates relative motion between the Indo-Australian plate, the 
subducting plate, and the Sunda (overriding) plate.  The relative plate motion is on the order of 6 cm/yr 
and is oblique. Sumatra is a classic example of slip partitioning, where the relative plate motion 
between the two plates is taken up on multiple parallel faults.  


2.1. Faulting 


Three major fault zones dominate Sumatra, the subduction interface, the Mentawai Fault east of the 
Mentawai Islands, and the Great Sumatran Fault (GSF), which runs the length of the island along the 
Barisan Mountain Range. 


2.1.1. Subduction Interface 


The interface between the Indo-Australian plate and the Sunda plate takes up most of the trench 
perpendicular relative plate motion between the two plates and is capable of producing megathrust 
events, three of which have occurred since 2004.  
 


 


Figure 2. Map of subduction zone showing approximate regions of coseismic slip for large 
earthquakes since 1797 (McCaffrey, 2009). 


2.1.2. Mentawai Fault Zone 


The Mentawai Fault Zone has developed along the western margin of the forearc basin running from 
Nias Island to the Sunda Strait.  It was thought to be a strike-slip structure accommodating trench 
parallel motion (Mukti et al., 2012) but recent deep seismic reflection and swath bathymetry data has 
been interpreted to suggest that it is a series of backthrusts developed at the boundary between the 
accretionary wedge and continental backstop. Activity along the backthrusts appears to be waning 
implying that the risk of a large earthquake and associated tsunami from this fault zone is small at 
present (Mukti et al., 2012). 


2.1.3. Great Sumatra Fault 


The GSF is a right lateral strike-slip fault with an estimated 3.8 cm/yr of motion along it. It 
accommodates a portion of the plate motion parallel to the trench. The GSF is assumed to be capable 







 


of producing earthquakes with magnitudes of up to M = 7.9 (Petersen et al., 2004).  The largest known 
event occurred in 1892, M = 7.7, near the city of Sibolga.  Since 1822 there have been more than 20 
earthquakes with M > 6, 8 of which had M > 7.  These have occurred mostly along the central and 
southern parts of the GSF. 


3. EARTHQUAKE HAZARDS 


Sumatra’s tectonic setting means that it experiences frequent and large earthquakes. Since 1500, six 
M > 8 great earthquakes have occurred along the western edge of Sumatra, three pre-instrumental 
(1797, 1833, 1861) and three in the last 10 years (2004, 2005, 2007) (Figure 1).  These were all 
megathrust events that occurred on the subduction zone interface and were all associated with 
devastating tsunamis. Smaller, although still large, megathrust events occurred in gaps between these 
larger events in 1935, 1984, 2000, and 2002. 


3.1. Earthquake shaking 


The Indonesian probabilistic seismic hazard assessment has determined that the earthquake hazard 
along the west Sumatra coast is high with peak ground accelerations of 0.6 to 0.7 g can be expected 
on a 2500 year return period (Figure 3). 
 


 
Figure 3. Peak ground accelerations for Indonesia – 2500 tear return period. 


3.2. Amplification and liquefaction 


The nature of ground shaking at any particular location depends on local conditions as well as on the 
nature of the earthquake. Certain ground conditions will give rise to amplification of seismic waves 
and/or liquefaction of underlying sediments. The Christchurch earthquakes of 2010 and 2011 provide 
examples of both extreme amplification and widespread liquefaction. The situation of Christchurch on 
an aggrading floodplain was responsible for these effects. It is necessary to take into account ground 
conditions when making planning decisions, in the building code and in considering underground 
services such as water and sewage. 
 







 


 


Figure 4. Actual (left) area of liquefaction compared to the liquefaction hazard mapped (right) prior to 
the 2011 Christchurch earthquake. GNS Science and Christchurch City Council. 


3.3. Tsunami 


Sumatra has experienced numerous devastating tsunamis including the 2004 Indian Ocean tsunami 
which killed 230,000 people in Indonesia and around the Indian Ocean. It was one of the deadliest 
natural disasters in recorded history, inundating coastal communities with waves up to 30 metres high.  
The tsunami resulted from the sudden vertical rise of the seabed by several metres during the 
earthquake which displaced a massive volume of water. 
 
All six M > 8 megathrust events were accompanied by devastating tsunamis as were several of the 
smaller events. At least 8 tsunami events have affected parts of the coast in the past 200 years. A 
Probabilistic Tsunami hazard assessment of Indonesia (Horspool et al. 2014) indicate that tsunami 
amplitudes of between 10 and 20 m at the coast have a 1 in 2500 chance of being exceeded annually. 


3.4. Earthquake induced landsliding 


Large earthquakes in regions of high relief and significant rainfall result in large numbers of co-seismic 
landslides as seen following the 1999 Chi Chi earthquake in Taiwan and the 2007 Wenchuan 
earthquake in China.  A number of landslides occurred following the September 2009 earthquake off 
Padang (Figure 4), damaging roads, destroying villages with resultant casualties and posing a threat 
of further movement of material during subsequent high rainfall events.  
 







 


   


Figure 5. Landsliding associated with M7.6 September 2009 earthquake off Padang.  Geology map 
showing landsliding associated with weaker volcanic rocks (Aydan, 2009). 


4. CONCLUSIONS 


Earthquakes and associated hazards, amplification, liquefaction, tsunami, and earthquake-induced 
landsliding are significant for Sumatra. The instrumental and pre-instrumental records, local and 
regional geology and geography all need to be considered when assessing these hazards. Recent 
events, such as the Christchurch earthquakes of 2010/2011, can also provide useful insights for 
assessing and addressing these hazards. 
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Abstract: The aim of this paper is to introduce tsunami threats and their countermeasures by 
delivering some basic ideas of tsunami sources, how it propagates and transforms, hazards, structural 
and non-structural countermeasures. This is expected to encourage readers to make initiatives for 
appropriate mitigation actions. 
Most tsunami occurrences are generated by tectonic earthquakes (72%). Statistical study of tsunami 
occurrences in Indonesia concluded that there are curves for tsunami risk probability in relation to 
tsunami intensity with parameter of period. Tsunami waves travels very fast so that the time available 
for warning and evacuation is limited. Vertical shelters may help to reduce loss of lives for flat coast. 
Their piers must be strong enough to resist impact and drag forces. 
Increasing tsunami awareness of the communities by educating the young may be the best. 
Scheduled drills on tsunami warning and evacuation would develop an effective capacity in reducing 
disaster risk. Developing signage for evacuation routes, early warning system tools, and establishing 
warning and evacuation teams within each community may increase the effectiveness. 
Preparedness of communities and local authorities in tsunami disaster response is very urgent. This 
needs strong commitment from the government to facilitate the communities in developing their 
tsunami disaster resilience. 
    
Keywords: tsunami, hazard, risk, countermeasures, preparedness, commitment.  


1. INTRODUCTION 


The aim of this paper is to introduce tsunami threat and its countermeasures. The content is intended 
to deliver some basic ideas of possible sources of tsunami waves, how they propagate and transform, 
their danger to the coast and two approaches in facing tsunami hazard: structural and non-structural 
countermeasures. It is expected that the content would encourage readers to take the initiatives and 
their appropriate roles in tsunami disaster mitigation action programs. 


2. TSUNAMI WAVES, THEIR SOURCES, AND PROPERTIES 


There are several kinds of tsunami wave sources, such as: tectonic and volcanic earthquake, 
submarine volcanic eruption, rocks or landslide falling into waters of coast, bay and lake, iceberg 
avalanche, and meteor impact. However, most of tsunami is generated by tectonic earthquake (75%. 
Source: tsun.sscc.ru/tsulab/tgi_4.htm). Tsunamigenic tectonic earthquakes mostly are with vertical 
faults. Tsunami wave intensity is sparsely related to the tsunamigenic earthquake magnitude 
(Suppasri et al., 2013). 
 
Magnitude of earthquake can be represented by on-source earthquake magnitude scales such as the 
Richter’s Scale, ML, which is based on the estimated value calculated from seismograph recorded 
waves and the Moment Magnitude Scale, MW or MMS, which represents the released energy of 
earthquake event estimated from the physical condition of the observed faults. Earthquake intensity 
can also be represented by the intensity felt by people on their current location such as the Modified 
Mercalli Intensity (MMI), scale which is based on the level of earthquake effect in a certain location.  
 
Tsunami propagates to the shore very fast. It can reach nearly one thousand km/s in 7 km depth sea. 
The speed is slowing down when it reaches shallower sea. However, the amplitude increases when it 







 


propagates toward shallower shore. Tsunami intensity scale has also two kinds. Firstly, the scale 
represents the height of tsunami reaching the nearest shore. This tsunami intensity scale, I, follows 
the following equation. 


        (1) 
 
where, Hav is the average tsunami wave height along the nearest shore. 
 
Table 1 gives idea about the tsunami intensity scale in relation to the tsunami wave height. 
 


Table 1. Tsunami intensity scale in relation to wave height 
 


Tsunami Intensity Scale, I -4 -3 -2 -1 0 1 2 3 4 


Tsunami Wave Height, h (m) 0.04 0.09 0.18 0.35 0.71 1.41 2.83 5.66 11.31 


 
 
The tsunami intensity second scale is consistent with the MMI scale. It expresses what people felt by 
the tsunami and what the effect of the tsunami to boats, buildings, and people on the shore. 
 
One of the characteristic of tsunami occurrences is uncertainty. For tectonic earthquake generated 
tsunami, this uncertainty level reduced since its occurrence always follows a strong earthquake event. 
However, researchers have found that the dependence of tsunami intensity, I, on the magnitude of 
earthquake, MW, has low correlation (data are sparsely distributed on the I-MW chart). However, it is 
proposed that the relation of I-MW follows this equation. 
 


  1.2755.3  WMI        (2) 


 
Statistical study of tsunami occurrence in Indonesia has been done by Nakamura (1976). It concludes 
that there are relation curves for probability of tsunami risk in relation to tsunami intensity with 
parameter of period. These curves can be considered when planning and deciding appropriate 
countermeasure actions. 
 


 


Figure 1. Probability of Tsunami Risk in Relation to Tsunami Magnitude with Parameter Period (left) 
and to Period with Parameter of Tsunami Magnitude (right). (Nakamura, 1976). 


 







 


Variation of sea bed level near the coast makes tsunami wave transformation to be complex. Tsunami 
wave energy may dispersed by focusing combination of bathymetry and coastline configuration. For a 
certain shore, there is specific characteristic of such wave transformation. Studies of the effect of 
bathymetry and coastline configuration to tsunami wave propagation (Winata, 2015 and Budianto, 
2015). The following figures show the sequence of sea surface contour representing tsunami 
propagation approaching shores of islands. 
 


 
(a) 


 
(b) 


   
Figure 2. Tsunami wave propagation approaching the shore of south of Waigeo Island and north-west 


of West Papua Province (a) and the shore of south of Ende Regency of Flores Island (b). 
  
The studies gives a relative tsunami intensity map along the coast which represents the relative 
hazard level along the coast as shown in Figure 3. 
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Figure 3 Relative Tsunami Hazard Level Map of East to South Shore of Waigeo Island, West Papua 
and South Shore of Ende City, Flores Island. 


3. COUNTERMEASURES 


To mitigate tsunami hazard, there are two countermeasure approaches, structural and non-structural 
(Wisyanto, 2008). The structural countermeasures tries to control the tsunami wave height by some 
kind of structures such as sea walls or dikes, dams, thick vegetation, diverting structure, etc. In Japan, 
since the fourth century, dike system has been constructed for Yodogawa River, Osaka (Ishiwatari 
and Sagara, 2012). Building evacuation shelters may also be considered as a structural 
countermeasure. However, it is part of supporting facilities for evacuation action. To design such 
structures, the probability of exceedance of tsunami height needs to be determined as the design 
criteria. Based on that condition loading forces from hydrostatic, impact, drag and buoyancy need to 
be determined. There are set of loading combinations that must be evaluated. The condition of 
maximum scouring that might occur must also be considered. There are some standard criteria that 
slightly different from country to country.  
 
The ASCE Standards Committee currently is preparing the ASCE7-16 Standard covering a proposed 
new Chapter 6 – Tsunami Loads and Effects (Robertson, 2014). It is proposed that a tsunami 
provisions target the performance of buildings and other structures within the Tsunami Design Zone 
(TDZ) and belong to categories covering buildings and other structures that the failure of which could 
pose a substantial risk to human life and substantial hazard to the community. The TDZ is defined by 
the possibility of inundation by the Maximum Considered Tsunami (MCT) having 2% probability of 
being exceeded in a 50 year period or 1:2500 annual odds of exceedance. In this proposed provision, 
design flow of tsunami run-up must be pre-calculated based on the Energy Grade Line Analysis 
method and Site-Specific Probabilistic Hazard Analysis. Tsunami run-up loads covers hydrostatic and 
hydrodynamic forces including uplift and waterborne debris impact forces. The scour effects around 
the end of buildings and other structures must also be considered.     
 
When tsunami height is so big and beyond the selected design criteria, structural countermeasures 
may fail such as sea walls are overtopped and vertical shelters are inundated or even drawn (Tucker, 
2013). However, the sea walls, to some extent, delivered protection to some level and reduced the 
casualties. Reinforced concrete buildings are more tsunami resistive than masonry and wooden 
buildings (Shuto, 1990 in Leonard et al., 2011). Buildings with less area of wall or window panel facing 
the shore have more capacity to resist tsunami wave attack. 
   
When the available time for warning and evacuation is limited and coastal area is flat, horizontal 
evacuation would not be effective. In such case vertical shelters may help to reduce loss of lives. Two 
or three floor houses, multistorey office or hotel buildings may be utilised as vertical shelters. Building 
performance levels also need to be set in relation to the probability of tsunami intensity scale.  
 







 


  
 


Figure 4.  Vertical shelters at Nishiki, Mie Perfecture, Japan and at Banda Aceh, Indonesia (Leonard 
et al., 2011). 


 
 
In case there are high places with sufficient space and located in reachable distance on foot in, 
building meeting point shades and some rooms for waiting further evacuation and providing other 
emergency facilities may be sufficient. The necessary access facilities to reach that place must also be 
provided such as paved or reinforced foot paths and steps. For example, Figure 5 shows 5 potential 
locations for temporary evacuation places in case of tsunami attack Mausambi Bay (Heri, 2015). 
Mausambi Bay is in the North coast of Ende Regency, Flores Island. It was hit by 12


th
 December 1992 


Flores tsunami wave up to 1 to 3.5 m (Hidayat et al., 1995).  
 


  
 


Figure 5. Mausambi Bay, north coast of Ende, Flores Island, and 5 potential places for temporary 
evacuation. 


 
 


  
(a)                                                         (b) 


Figure 6. Coast side of Maurole Market (a), activity of Maurole Market (b). 
 


Maurole Market 


 







 


  
(a)                                              (b) 


 
Figure 7. One of access path to the temporary evacuation places with 45


o
 to 60


o
 slope (a), the current 


condition of the temporary evacuation place near Maurole Market (Location 4 in Fig. 5) at about + 35 
m above MSL (b). 


 
Non-structural countermeasure actions are very important. In the case when there is no limitation in 
building structural countermeasures. Non-structural countermeasures cover campaigning tsunami 
hazard awareness, setting up disaster mitigation teams in the community and local governments, 
exercising warning and evacuation drills regularly, developing early warning instruments, establishing 
necessary regulations and standard operating procedures for warning and evacuation and building 
commitment for supporting budget allocation of local and central governments and law enforcement of 
the regulations concerning disaster mitigation. 
  
Tsunami hazard awareness campaigning may be conducted through school education, community 
trainings, public media such newspaper or TV, warning posters and signage. Increasing tsunami 
hazard awareness of the communities along coastlines may be best by educating the young. This will 
deliver long term effect. Scheduled regular drills on tsunami warning and evacuation would develop an 
effective capacity of the community in reducing disaster risk. Other efforts such as developing signage 
for evacuation routes, developing early warning system instruments and establishing warning and 
evacuation teams and procedures within each community may increase the effectiveness of disaster 
risk reduction efforts. Non-structural measures may be conducted by and for community. Many role of 
community in multi-hazard DRM has been raised by Ranghieri and Ishiwatari (2014) as shown in 
Figure 8. 


 
 


Figure 8. Community tole in multi-hazard disaster risk reduction. 
 
Another important aspect is land use planning or regulation in the coastal zones. Based on the 
analysis results of tsunami wave probability, propagation and run-up studies, zones of different 
tsunami hazard levels can be established. Appropriate land use of each zone can be considered, 
discussed with all stakeholders and finally determined and brought into laws. Saunders et al. (2011), 
shows best practice in integrating tsunami modelling into land use planning in New Zealand. Figure 9 


Source: Ranghieri and Ishiwatari, 


2014 







 


shows shore area zoning based on the probability of tsunami inundation. 
 


  
 


Figure 9. Cross-shore (a) and 2D shore area (b) zoning of tsunami hazard. 


4. CLOSURES 


Lessons from past tsunami disaster events has delivered growing better and better understanding of 
tsunami sources, propagation, run-up, destructive flow strength and its probability of occurrence. 
Tsunami threat is uncertain, however, by estimating tsunami uncertainty scale, some criteria for 
building code and land use planning may be established. Structural measures of tsunami threat deliver 
sense of security, however, it needs high investment and still possible to failure. Non-structural 
measures may be acculturated in the community. However, local and central government roles are 
very important in the beginning phase of such effort. Of the most important, the preparedness of 
communities and local authorities in tsunami disaster response is very urgent. This needs strong 
commitment from the government to facilitate the communities in developing their tsunami disaster 
resilient. 
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Abstract: Tectonic setting of West Sumatera Province and their seismic activities show the region are 
prone to tsunami hazards from earthquake source. As documented in the historical record, the 
potential tsunamigenic earthquakes are located along the subduction zone at the Indian Ocean where 
the Indo-Australian and Eurasian plate formed the Sunda Arc that extent from Sumba to Andaman 
over 6000 km with highly seismic intensities. Seventeen (17) large submarine earthquakes were 
recorded before AD 1900 with three of them in 1681, 1797, and 1833 generated devastating tsunamis. 
The recent event in 2007 Bengkulu and 2010 Mentawai indicated the earthquake season for this part 
of subduction zone is started after more than 100 years quiescent. A reconstruction of the historical 
event and preliminary assessment of potential tsunami hazards of the region demonstrated the need 
of further detail studies in relation with the tsunami sources (earthquake and landslide-accompanied 
earthquake), paleo-tsunami deposit (to fill the gap of the historical record), and inundation dynamic at 
potential inundation zone. These studies will be the fundamental knowledge-base for producing a well-
defined land use planning and engineering approach underlying the sustainable development program 
through risk reduction, as well as the development of appropriate standard operating procedures 
(SOP) for anticipating risks and emergency event and early warning with regular practise/training for 
emergency response as consequences of short time arrival of tsunami (10-35 minutes) for better 
preparedness. 
  
Keywords: Tectonic setting, earthquake, volcano, tsunami, land use planning, preparedness.  


1. INTRODUCTION  


Pesisir Selatan Regency, West Sumatera Province is located in the west coast of Sumatera Island 
and borders to the City of Padang in the northwest; Solok Regency, and Jambi Province in the 
northeast; Bengkulu Province in the southeast; and Indian Ocean in the west with ~287.2 km length of 
coastline. The Mentawai Islands that consist of Siberut, Sipora, Pagai Utara and Pagai Selatan, and 
other small island aligned in the northwest-southeastward are located at a distance of 110 – 130 km 
offshore; protect the Pesisir Selatan Regency coast from direct impact of swell from Indian Ocean. 
Topographic elevation of the Regency are ranged from 0 – 1000 m. It comprise of coastal plains, hilly 
and mountainous area as part of Bukit Barisan Mountain with 45,29% consist of forest, including the 
National Park of Kerinci Seblat, Nature Reserve Koto XI Tarusan and peat bogs. There are ~22 rivers 
are flowing through the Regency with 12 of them are categorized as large riverine with river mouth 
depth reach of 16 m. The total area of Pesisir Selatan Regency is 5,749.89 km


2
. This includes ~47 


small islands within a radius of 1-10 km from the coast. There are five bays: Mandeh Bay, Paina Bay, 
Sungai Nipah Bay, Betung Bay, and Sungai Bungin Bay along the coast where the brackish water also 
can be found with a total area of brackish water are 26,278.18 ha. 
 
Administratively the regency is divided into 15 (fifteen) district with 182 sub-district. Nine (9) districts 
are located along the coast with total of 48 fisheries village. The population based on 2010 census is 
429,246 with composition of males 212,228 and females 217,018. The economic and livelihood most 
of the people who lived in the regency depend on agriculture, fisheries, trade and tourism activities. 
For the last 10 years, the palm oil plantation and industries are begun to grow rapidly with production 
capacity of 4,000 tons per day. The Pesisir Selatan Regency has long history that can be divided into 
two eras, before 15 and after 15 century (during and after colonialism). 
 
 
 







 


 
Figure 1. The geographic position of Pesisir Selatan Regency – West Sumatra Province. 


 
 
Tsunami is one of the natural disasters that people in the province experience with. The most recent 
tsunami even thought is minor (0.5m), occurred during the 2010 Mentawai Tsunami Event (Mw 7.7-
7.8). The tsunami was small at Pesisir Selatan Province, but high (5-12 m) at Mentawai Island that 
caused damaged with a total death toll of ~400 people. This is due to the epicenter and the fault 
rupture areas are located at the south end and behind the Sipora and Pagai Island. Therefore, their 
impacts are devastated to the Pagai and Sipora Island, while minor to the coast at the Sumatra 
mainland (Figure 2).   







 


 
Figure 2. Comparison of tsunami run-up based on modeling using seafloor displacement show a 


higher tsunami run-up occurred in the west and much lower in the east. The dashed line in (a) show 
the run-up line projection. Figure (b) show the regional distribution, where the tsunami distribution 


along the coast of Sumatra mainland is minor (Newman et al., 2011). 
 
 
Further south from this event, tsunami occurred and hit along 250 km of the southwest coast of 
Sumatra Island on September 2007 caused damaged at several locations with run up height varies 
between 2-4 m (Borrero et al., 2009) but minor tsunami was observed along the Pesisir Selatan 
Regency. The epicenter of the earthquake located offshore of the Bengkulu Province in the Indian 
Ocean near to the Sunda trench (4.52


o
S and 101.37


o
E) between Mentawai and Enggano Islands with 


magnitude of Mw = 8.4. The historical event which categorized as a catastrophic event occurred in 
1797 and November 24, 1833 that generated a devastating tsunami that hit from Pariaman in West 
Sumatera Province to Bengkulu. There is no seismic record of these events, but from uplifted coral 
studies, the resulting seismic moment is 7 x 10


29
 dyn-cm with seismic slip of 13 m that produced a 


gigantic shock (Borrero et al., 2009). Newman et al. (2011) show a rupture area for 2010 Mentawai 
(Mw 7.8), 2007 Bengkulu (Mw 8.5) and historical events of 2005 Nias (Mw 8.6), 1861 (~Mw 8.5), 1797, 
and 1833 (Mw 8.6-8.9) as illustrated in Figure 3. 
 
Lessons learned from the 26 December 2004 tsunami event and subsequent event along the Sunda 
Trench, there is a need for the general public to understand tsunami terminology used by scientists. 
Confusion about the terms run up height, tsunami wave height, and inundation resulted in misleading 
information about what happened. The run up height depends upon the slope of the ground inland, 
and the ability of the topography to concentrate the wave energy or reflect it. For the same incoming 
tsunami waves, those areas with a gentle slope inland will experience lower run up heights but longer 
inundation distances compared to the areas that have steeper slopes. Therefore, in reporting the 
properties of tsunamis, the location of measurements should be mentioned, as is standard practice in 
tsunami surveys (Synolakis and Okal, 2005). The flow depth is the depth of water under the tsunami 
wave as it flows inland, and if already referenced to Mean Sea Level (MSL), it is termed tsunami 
elevation. At the inland limit of the flow, the vertical elevation from mean sea level is termed the run up 
height, and the horizontal distance from the shoreline is the inundation distance. The run up height 
was frequently confused with the tsunami wave height in the media coverage, but we accept the public 
observations that the tsunami elevation is equal to the tsunami wave height (Prasetya et al. 2008).  







 


 
Figure 3. The recent and historical rupture area along the west coast of Sumatra Island – focusing on 


West Sumatra and Bengkulu Province (Newman et al., 2011). Black box is the location of Pesisir 
Selatan Regency. 


2. TECTONIC SETTING, SEISMICITY, AND HISTORICAL EVENTS 


The Indonesian Archipelago is a chain of island Arcs composed of oceanic trenches, non-volcanic and 
volcanic Arcs, and fore-Arc and back-Arc systems as a result of complex convergence of the Eurasian, 
Indo-Australian, Caroline and Philippines Sea tectonic plates, and several minor plates (Hamilton, 
1979). The convergence between Indo-Australian and Eurasian Plates formed the Sunda Arc along 
the Java Trench, and Banda Arc along the Timor and Seram Troughs. The Sunda Arc extends 
westward from Sumba over 6000 km, passing through Sumbawa, Lombok, Bali, Java, and Sumatra to 
the Andaman Islands in the northwest. Kinematic plate boundary studies along the Sunda Arc 
identified that the subduction occurs with a relatively simple style, where the oceanic crust is 
subducted beneath the continental platform. Further, the interplate motion is normal to the Arc along 
Java and the Lesser Sunda Island (Java subduction-zone), and becomes oblique from Sunda Strait to 
Nicobar-Andaman Islands in the northwest (Sumatra Subduction-zone). This behavior is a 
consequence of the partitioning of the convergent motion into thrust and strike-slip faulting along the 
arc with the true direction of convergence close to North-South. The rate of plate convergence along 
the Sunda Arc varies from 78 mm/year near Sumba, 69 mm/year near Java to 57 mm/year at central 
Sumatra and 52 mm/year close to the tip of Sumatra Island in the northwest (Newcomb and McCann, 
1987; Malod et al., 1995; Natawidjaja, 2003; Kopp et al., 2006) as illustrated in Figure 2. The Java 







 


trench, from Sumba to Sunda Strait had depths of more than 6000 m and sediment thickness in the 
trench varies markedly along strike ranging from 200 to 900 m (van der Werff, 1996), which is less 
than sediment thickness in the Sumatra subduction zone (1000 – 2000 m).  
 


 
Figure 2. The Sunda Arc extends westward from Sumba over 6000 km, passing through Sumbawa, 
Lombok, Bali, Java and Sumatra to the Nicobar - Andaman Islands. The oceanic crust is subducted 


beneath the continental platform. The interplate motion is normal to the arc along Java and the Lesser 
Sunda Island (Java subduction-zone) and becomes oblique from Sunda Strait to Nicobar-Andaman 


Islands in the northwest (Sumatra Subduction-zone). Seismic activities of the region show the 
distribution of shallow earthquake less than 50 km are near to the subduction zone (red and green 


line) and historical tsunami occurred within these subduction zone systems. The Bengkulu and 
southwest coastal area is in the red box (Map Source: Prasetya 2010 and ITDB 2005). 


 
 
Based on Newcomb and McCann (1987), Prasetya (2009) indicated three active locations that 
produce large shallow earthquakes associated with damaging tsunamis are identified along the 
Sumatra segment of the Sunda Arc as follows (Figure 3): 


 Northwestern Region – the area northwest of Simeulue Islands up to Nicobar Island, which 
had a quiescent period during AD 1600-1900. 


 Central Region – the area of central Sumatra from Simeulue Island up to Nias Island, which 
experienced the 1843, 1852, series of 1861, and 1907 large earthquakes and tsunami events, 


 Southeastern Region – the area southeast of Batu Islands through Siberut and Enggano 
Islands, which had large historical earthquakes associated with tsunami events in 1681, 1797 
and 1833. 


 







 


 


 
Figure 3. Three seismically active locations that produce large shallow earthquake and generate 


tsunamis along the Sumatra subduction zone and on island of Sumatra such as the 1797, 1833, 1861 
and 1907. Ms is unit scale of surface wave magnitude of the earthquake represented by the size of the 
circle from 6.5 to 10. The color bar (Dep) is the focal depth in km where the purple color mean there is 


no depth data. (Base map and database: ITDB/PAC2004, modified by Prasetya, 2010). 
 
 
The data sets from ITDB/PAC2004 (Gusiakov, 2004), and Newcomb and McCann (1987) show the 
locations of the epicenters of the all tsunamigenic earthquakes at the southern end of the region 
affected.  This indicates that the nucleation of large earthquakes such as 1833, 1861 and 1907 started 
from the southeast with rupture propagating to the northwest, which possibly follows the direction of 
the Indo-Australian Plate movement. The magnitude and extend of damage area (red shading) of 
earthquake and tsunamis events shows that large submarine earthquakes do not always generate 
large tsunamis. The behavior is very site specific and unique as illustrated in Figure 4. The 
Northwestern Region in particular shows a poor correlation between earthquake and tsunami 
magnitudes. 
 







 


 
 


Figure 4. The magnitude and extent of damage area (red hatching) of earthquake and tsunamis 
events in the Central and Southeastern regions had linear correlations where larger earthquakes 


generate larger tsunamis. However, in the Northeastern region (lower panels), the earthquake 
magnitude and the extent of tsunamis impact doesn’t have a linear correlation, which means a great 
earthquake does not always generate large tsunamis. Data source: Newcomb and McCann (1987) 


(Map illustration adopted from Prasetya, 2010). 


3. SEISMIC GAPS AND POTENTIAL TSUNAMI HAZARDS  


The term seismic gap following McCann et al. (1979) refers to any region along an active plate 
boundary that has not experienced a large thrust or strike-slip earthquake for more than 30 years, and 
is considered likely to produce a large earthquake during the next few decades. Further, Newcomb 
and McCann (1987) concluded that the entire length of Sumatra has the potential to produce great 
thrust earthquakes; its seismic potential should be considered high (as there has been no recurrence 
of the great events of 1833 (Mw = 8.7-8.8) and 1861 (Mw = 8.3-8.5). 
 
As identified by McCann et al. (1979) and Newcomb and McCann (1987) that showed the potential of 
large earthquakes associated with damaging tsunami along the Sumatra segments is started with the 
great Sumatra earthquake and tsunamis in 2004 and follow by a series of large earthquakes 
associated with tsunamis (Nias 2005 Mw 8.5, Bengkulu 2007 Mw 8.4, and Mentawai 2010 Mw 7.9). 
McCloskey et al. (2005) computed the Coulomb stress after the 26 December 2004 event, and 
identified a Coulomb stress transfer to the southeast to where the March 28, 2005 Mw=8.5 event 
occurred. Natawidjaja (2003), based on coral studies on Mentawai Island, showed a pattern of large 
earthquakes cycles and the evidences of 1600s, 1797 (Mw=8.2-8.3) and the 1833 (Mw=8.7-8.8) 
events.  Paleoseismic data (Natawidjaja, 2006) suggest that great earthquakes recur about every 200 
to 240 years along the adjacent section of the Sunda megathrust. With the last event in 1797 and 
1833, a great earthquake is due now.  The March 28, 2005 (Mw=8.5) event has been suggested as a 
repeat of the 1861 (Mw=8.3-8.5) event but with less tsunami impact. It is not clear if the recent 
Bengkulu event on 12 September 2007 (Mw=8.4) was the repeat of the 1833 event, since its rupture 
zone, magnitude and tsunami impact were smaller than in 1833 (Mw=8.7-8.8). It is obvious now, that 







 


one of the seismic gaps that is highly possible to rupture in the near future involve a repeat of the 1797 
event, since both sides of this segment have already ruptured (March 28, 2005 ~ Nias Earthquake and 
Tsunamis Mw=8.5 and 12 September 2007~ Bengkulu earthquake and tsunamis Mw=8.4). Recent 
data from GPS measurements (Natawidjaja, pers.comm., 2008) show that the preconditions for a 
repeat of the 1797 event already occur, there is an accumulation of stress under Mentawai Island. 
 
Prasetya et al. (2009) identified that the rupture propagation (aftershock distribution) from the recent 
large subduction-zone earthquakes of 26 December 2004 and 12 September 2007, started from the 
southeast and propagated to the northwest. This is consistent with the direction of the Indo-Australian 
plate movement along the oblique subduction zone. This implies that any earthquake at the 
southeastern end of the segment boundary, such as the 1797 event, is a warning for the possible 
generation of damaging tsunamis. This rupture propagation to the northwestward is consistent with 
historical events as indicated previously (Figure 5).  
 
In contrast, the rupture distributions of the 28 March 2005 and 1935 events were equally distributed to 
the northwest and southeast of the epicenter. Tsunami from this event were not extreme as the 
generating areas was included the Nias Island, therefore less water to be displaced to effectively 
generated an extreme waves. The Mentawai Fault zone possibly contributes to the distribution of the 
aftershock of those two events. Based on this pattern, the locations of the 1861 and 1907 rupture zone 
were better determined and reconstructed. 
 


 
Figure 5. The seismic gap analysis shows the area between March 28, 2005 and 12 September 2007 
events has a high potential to failure. This is consistent with the return period of the 1797 event based 


on micro atoll studies. The gap between 17 July 2006 and 12 September 2007 (also the 2000 
Enggano events) has had no historical record of large earthquakes for the last 300 years. (Prasetya, 


2010). 
 
Historical and Scenario Events 
 
Borrero et al. (2006) carried out a historical event of 1797 and 1833 with several scenarios for future 
events based on Global Positioning System measurements, observations of subsiding corals on the 
island and patterns of background seismicity (Figure 6). The scenarios were considered the longest 
plausible future ruptures which is larger than the 1797 and 1833 ruptures. These scenarios are 
producing earthquakes ranging in size from teleseismic moment magnitude (Mw) 9.0 to 9.3. 
 







 


 
Figure 6. Vertical deformation patterns produced by the six megathrust ruptures used by Borrero et al. 


(2006). 
 
 
The model results for historical 1797 and 1833 and scenario 1 (Mw 9.0) and scenario 3 (Mw 9.3) are 
illustrated in Figure 7 are carried out by Borrero et al. (2006) for Padang and Bengkulu. The model 
results of tsunami flow depth and inundation for Padang and Bengkulu for 1797 and 1833 tsunamis 
are consistent with historical accounts, while simulation of plausible future events shows that all the 
coastal areas along the west coast of Sumatra which is located perpendicular to the fault-plane will be 
experienced with devastated tsunamis attack such as Padang and Bengkulu (Figure 7). The impact to 
Bengkulu is more severe compared to Padang due to no offshore island in front of Bengkulu coastal 
area. 
 







 


 
Figure 7. The results of computed tsunami flow depth for Padang and Bengkulu (Borrero et al., 2006). 


The red and black dots represent the virtual tide gauge at 5 m and 10 m respectively. 
 
 
Prasetya (2010) carried out the 1797 (Mw 8.47) and 1833 (Mw 8.52) events based on Natawidjaja 
(2006) and MacCaffrey (2008) that show a distribution of the tsunami along the coast of Sumatra 
(Figure 8 and 9). The modeled tsunami results for 1797 show over 770 km long of the west coast of 
Sumatera Island is affected. The formation of offshore islands such as Batu Islands which is located 
immediately to the north of the source areas, reduce the impact of tsunamis waves further north, but 
amplify the waves heights along the nearby coastline (Figure 8). Obviously, the configurations of 
offshore islands and bathymetric features on this region, clearly determined the characteristic and 
level of tsunami impacts along the coast of Siberut basin regions Arrival time of the first waves is 
between 15 – 20 minutes after the fault rupture. For the 1883 event, the modeled tsunami results 
show tsunami impact over 900 km along the west coast of Sumatra Island from Batu Islands up to 
Sunda Straits as well as the offshore Islands (Siberut, Sipora and Pagai) (Figure 9). Arrival time of the 
first waves is between 12 – 20 minutes, along the coast of west Sumatra (Padang to Bengkulu). 
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Figure 8. Maximum tsunami elevation distribution along the west coast of Sumatra Island for 1797 
events shows a maximum height of 9.5 m occurred along the coast of Padang City. Over 770 km 


length of coastline is affected, from Batu Islands to further south near Bengkulu. Scale bar unit is in 
metres (Prasetya, 2010). 


 
 
 
 
 







 


 
Figure 9. Maximum tsunami elevation distributions for 1833 events shows the Bengkulu coastal areas 


experience with the highest tsunami elevations, since it has a direct impact from the source region. 
Enggano Island is clearly providing protection to the coastal areas between Lampung and Bengkulu, 


while Pagai and Sipora Islands provide protection to the areas between Bengkulu and Padang, except 
the localities along Padang coast, where tsunami elevations are considerable higher than the 


neighborhoods coastline (Prasetya, 2010). 
 







 


4. MITIGATION AND PREPAREDNESS 


A reconstruction of the historical event and preliminary assessment of potential tsunami hazards of the 
region demonstrated the need of further detail studies in relation with the tsunami sources (earthquake 
and landslide-accompanied earthquake), paleo-tsunami deposit (to fill the gap of the historical record), 
and inundation dynamic at potential inundation zone. These studies will be the fundamental 
knowledge-base for producing a well-defined land use planning and engineering approach underlying 
the sustainable development program, as well as the development of appropriate standard operating 
procedures (SOP) for anticipating risks and emergency event and early warning with regular 
practise/training for emergency response as consequences of short time arrival of tsunami (10-35 
minutes) for better preparedness. The diagram of fundamental research based underlying tsunami 
hazards, mitigation and preparedness is illustrated in Figure 10. 
 


 
Figure 10. A complete cycle of tsunami hazards and disaster management fundamental elements. 


 
 
It was accepted that for Indian Ocean region, numerical modelling, forecasting, and scenario 
development are integral components of an end-to-end tsunami warning and mitigation system. The 
pre-calculated data base was created to provide guidance for early warning and emergency response 
based on the closest earthquake parameter gather shortly after the event, since the fact that accurate 
predictions are not always achievable due to a complete earthquake parameters for tsunami sources 
are not available until sometime after the event. Consequently, most of the south coast of the 
Indonesian archipelagos along the Sunda trench will not take much benefit from the accurate 
predictions as the time between the earthquake and first arrival of tsunami between 10-30 minutes. To 
get an accurate prediction, accurate bathymetric and topographic data are necessary beside the 
complete earthquake source parameter for the tsunami sources. Most of the coastal areas within the 
Indonesian archipelago are lacked of detail bathymetric and topographic data. These data are very 
important and fundamental to not only for forecasting purposes in regards to early warning system, but 
also will provide more realistic inundation map and hence detail land use planning, evacuation routes, 
mitigation measures and options, and better planning on emergency response and preparedness.  
 







 


After the 26 December 2004 Sumatra Indonesia and 11 March 2011 Tohoku Japan tsunami where the 
devastated earthquake and tsunami occurred at the place that never been though could generate 
such large earthquake and tsunami, planning for emergency response as well as for preparedness 
and mitigation based on the worst case scenarios from the closest earthquake source of the event are 
fundamental and important component for an end-to-end early warning system. However, at some 
extend this was misinterpreted by allocating much effort and resources on emergency response 
instead of really working on preparedness and mitigation through land use planning, engineering  
approach and post disaster recovery plan.  
 
Mitigation is the sustained effort taken by communities at risk before a disaster strikes to lessen its 
impact. Effective mitigation not only reduces loss of life and property, but facilitates disaster response 
and recovery. The tsunami hazard mitigation program should provide essential mitigation tools, 
implementing and maintaining local and regional tsunami mitigation programs, and raising the 
awareness of individuals, businesses, emergency responders, and decision makers at the sub-district, 
district, provincial and national/regional levels. 
 
Understanding the potential impact and hazards characteristic cause by tsunami is fundamental in 
mitigation measures and preparedness to reduce the risk since tsunamis cannot be prevented and be 
avoided. Lesson learn from the recent event show it take many years for communities (especially 
modern society) to recover from traumatic, rebuild homes, infrastructures and society and economic 
stability. Pacific Disaster Centre (2005) categorized two potential effects of tsunami that was observed 
during the recent events. These are: 


 Direct physical effects, that include: Loss of life; damage and destruction to buildings, boats, 
critical facilities and infrastructures; coastal erosion/scouring and massive debris. 


 Less direct effects and those sometimes long-term consequences, include: contamination of 
coastal soil; diminished domestic water supply due to contamination of freshwater wells and 
aquifers; disease outbreak; interruption of business and economic processes; and disruption 
of education and social services. 


 
A long list of possible mitigation strategies and preparedness are available and can be elaborated, but 
one need understand that all those direct and less direct effects are due to tsunami that coming to the 
coast with certain wave-length, height and flow speed. When it comes to the coast, the wave-length 
still long compare to any man-made coastal structures, hence, tsunami can easily destroy or overtop 
as it arrives like a train with two-type of forces: punch forces that break the obstacle and transient 
forces that bulldoze any obstacle in front of it and carry them into the flow as a debris that causing 
another disaster or secondary hazards. If the structures/obstacle strong enough – due to its long 
wave-length and high speed, tsunami will overtopped the obstacle as what happened during the 11 
March 2011 tsunami in Japan.  
 
Key outline for mitigation strategies and preparedness are: 


 Identification and characterization of tsunamigenic sources (not only earthquake sources but 
all possible tsunamigenic sources: i.e. submarine landslide, volcanic eruption) 


 Assessing the tsunami dynamic and characteristics with different coastal exposures 


 Evaluate exposure, vulnerability of people, infrastructure and assets: i.e., inspecting 
building/installation vulnerability against earthquake shaking and tsunami inundations; 
retrofitting the building infrastructures to withstand the estimated possible ground-motions and 
tsunami forces; evacuation routes. 


 Quantification of the probable maximum loss and disaster response and recovery plan: i.e. 
preparing medical and equipment for emergency event; developing robust Standard Operating 
Procedures for anticipating risks and emergency event; and regular practice/training for 
emergency response and local warning. Make sure that individual know what to do. 
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Intisari: Gempa yang terjadi di Bengkulu tahun 2007 dan di Sumatra Barat tahun 2009 telah 
menunjukkan bahwa beberapa bangunan penting seperti rumah sakit yang ada ternyata masih sangat 
rentan terhadap gempa. Hal ini dapat dilihat dari rusaknya atau robohnya beberapa bangunan rumah 
sakit di kedua daerah tersebut ketika tejadi gempa sebagaimana disebutkan di atas. Rusaknya dan 
robohnya bangunan rumah sakit ini menyebabkan rumah sakit tidak dapat beroperasi secara normal 
dalam menangani banyaknya pasien yang merupakan korban dari gempa yang terjadi. Ini terjadi 
karena operasional rumah sakit terpaksa dilakukan di tempat-tempat darurat atau di tenda-tenda yang 
dipasang di luar bangunan rumah sakit. Untuk menghindari itu semua, maka desain bangunan penting 
seperti rumah sakit harus dilakukan dengan baik. Salah satu alternatif yang dapat digunakan untuk 
mengurangi kerentanan bangunan penting seperti rumah sakit dari bencana gempa adalah dengan 
menggunakan teknologi sistem isolasi dasar (base isolation) seperti yang sudah dilakukan di 
beberapa negara seperti Selandia Baru, Taiwan, Jepang, dan Amerika. Isolasi dasar merupakan 
suatu alat yang dibuat dari karet yang dipasang di atas fondasi bangunan yang berfungsi untuk 
meredam getaran gempa dan mengurangi kerusakan bangunan ketika terjadi gempa. Dengan 
penggunaan sistem isolasi dasar ini, diharapkan bangunan penting seperti rumah sakit dapat tetap 
beroperasi pada saat dan setelah terjadi gempa.      
 
Kata kunci: isolasi dasar, gempa, rumah sakit, rusak, roboh, operasional 


1. PENDAHULUAN 


Beberapa daerah di Indonesia seperti Bengkulu dan Sumatera Barat merupakan daerah yang 
mempunyai ancaman bencana gempa tinggi. Hal ini dapat dilihat dari peta gempa yang ada dalam 
peraturan gempa Indonesia SNI-1726-2012 yang dapat dilihat pada Gambar 1. 


 


 
Gambar 1. PGA, Gempa maksimum yang dipertimbangkan rata-rata geometrik kelas situs SB 


(puskim.pu.go.id/Aplikasi/desain_spektra_indonesia_2011). 







 


Untuk itu maka bangunan-bangunan yang ada di kedua daerah tersebut harus didesain sedemikian 
rupa agar aman ketika terjadi gempa, khususnya untuk bangunan-bangunan penting seperti rumah 
sakit. Hal ini dikarenakan rumah sakit sangat dibutuhkan pasca terjadinya gempa untuk menangani 
pasien korban yang kadang jumlahnya tidak sedikit. Sebagai contoh untuk kasus gempa Yogyakarta 
yang terjadi hari Sabtu tanggal 27 Mei 2006 pukul 5.54 dengan kekuatan 6.3 telah menyebabkan  
korban jiwa 6.000 orang meninggal dan 50.000 orang luka-luka yang harus segera ditangani. 
 
Mengingat pentingnya bangunan seperti rumah sakit, maka SNI-1726 20012 telah menetapkan bahwa 
bangunan ini termasuk bangunan dengan kategori risiko IV. Beban gempa yang digunakan untuk 
mendesain bangunan penting seperti rumah sakit ini harus dikalikan dengan faktor keutamaan Ie 
sebesar 1.5 sehingga beban gempa yang diperhitungkan untuk mendesign rumah sakit lebih besar 
dibandingkan dengan bangunan biasa. 


2. KERUSAKAN BEBERAPA BANGUNAN RUMAH SAKIT DI BENGKULU DAN 
PADANG AKIBAT GEMPA 


Sebenarnya bangunan rumah sakit merupakan bangunan penting yang tidak boleh rusak ketika terjadi 
gempa agar dapat tetap operasional untuk menangani pasien korban gempa sebagaimana disebut di 
atas. Nyatanya pada beberapa gempa yang lalu terlihat bahwa bangunan-bangunan rumah sakit juga 
rusak atau bahkan ada yang roboh ketika terjadi gempa sehingga tidak dapat menangai pasien 
secara normal. Sebagai contoh adalah sebagaimana yang terjadi pada gempa tahun 2007 di 
Bengkulu dan tahun 2009 di Sumatra Barat (Satyarno dkk., 2009 dan Satyarno 2010) yang dapat 
dilihat pada Gambar 1 sampai 10. 
 


 


 
Gambar 1. Rumah Sakit Umum Daerah Arga Makmur pasca terjadi gempa Bengkulu 2007. 


 
 







 


 
Gambar 2. Kerusakan pada tembok Rumah Sakit Umum Daerah Arga Makmur  


pasca terjadi gempa Bengkulu 2007. 
 
 


 
Gambar 3. Rumah Sakit Umum Daerah M Yunus pasca terjadi gempa Bengkulu 2007. 







 


 
Gambar 4. Kerusakan plafon Rumah Sakit Umum Daerah M Yunus pasca terjadi gempa Bengkulu 


2007. 
 
 


 
Gambar 5. Kerusakan ruang peralatan Rumah Sakit Umum Daerah M Yunus pasca terjadi gempa 


Bengkulu 2007. 







 


 
 Gambar 6. Rumah Sakit M Djamil pasca terjadi gempa Padang 2009. 


 
 


 
Gambar 7. Kerusakan pada bagian IGD Rumah Sakit M Djamil pasca terjadi gempa Padang 2009. 


 







 


 
Gambar 8. Kerusakan pada unit penting Rumah Sakit M Djamil pasca terjadi gempa Padang 2009. 


 
 


 
Gambar 9. Kerusakan sistem mekanikal Rumah Sakit M Djamil pasca gempa Padang 2009. 


 







 


 
Gambar 10. Salah satu bangunan Rumah Sakit M Djamil yang roboh akibat gempa Padang 2009. 


 
 
Dari Gambar 1 sampai 10 dapat dilihat berbagai tingkat kerusakan yang terjadi pada bangunan rumah 
sakit yang ada di Bengkulu dan Padang akibat gempa 2007 dan 2009 yaitu: 


1) Kerusakan komponen non-struktural seperti kerusakan pada plafon, tembok, dan sistem 
mekanikal. 


2) Kerusakan pada komponen struktur yang bahkan sampai menyebabkan bangunan roboh. 
Namum apapun tingkat kerusakan yang terjadi telah menyebabkan operasional rumah sakit tidak 
dapat berjalan dengan normal terutama dalam menangani pasien korban gempa. Pada Gambar 6 
dapat dilihat bahwa penanganan pasien terpaksa dilakukan di tenda-tenda darurat karena terjadi 
kerusakan bangunan rumah sakit akibat gempa. 


3. SISTEM ISOLASI DASAR 


Mengingat beban gempa yang harus diperhitungkan pada bangunan penting seperti rumah sakit 
cukup besar karena adanya faktor keutamaan Ie sebesar 1.5 sebagaimana disebut di atas, maka 
kebutuhan dimensi struktur untuk bangunan penting menjadi sangat besar apabila bangunan tidak 
diperkenankan rusak oleh gempa terutama pada daerah dengan ancaman gempa yang tinggi. Selain 
kebutuhan dimensi struktur yang besar, getaran yang terjadi ketika gempa yang dapat merusak isi 
bangunan juga tetap tidak dapat dihindari. Untuk itu dapat digunakan teknologi sistem isolasi dasar 
sebagai salah satu alternatif. Secara umum isolasi dasar merupakan suatu alat peredam getaran yang 
dibuat dari karet (Kelly, T.E., 2001) untuk mengurangi getaran pada bangunan ketika terjadi gempa 
sebagaimana dapat dilihat pada Gambar 11. Pada bangunan, isolasi dasar umumnya dipasang pada 
kolom paling bawah sebagaimana dapat dilihat pada Gambar 12. 







 


 
Gambar 11. Alat isolasi dasar (base isolation) untuk meredam geteran gempa (DIS). 


 
 


 
Gambar 12. Isolasi dasar yang dipasang pada kolom paling bawah pada bangunan rumah sakit di 


Kota Wellington, Selandia Baru. 
 


Desain penggunaan isolasi dasar pada bangunan telah diatur pada Pasal 12 di SNI-1726-2012. Ada 
beberapa keuntungan yang bisa didapat ketika terjadi gempa pada bangunan yang menggunakan 
sistem isolasi dasar dibandingkan dengan bangunan tanpa sistem isolasi dasar, yaitu (Satyarno dkk., 
2003 dan Whittaker et al., 2015): 


1) getaran atau percepatan yang terjadi pada tiap lantai lebih kecil, 
2) gaya dan perpindahan yang terjadi lebih kecil, 
3) struktur dan non struktur bangunan tetap dalam kondisi elastis atau tidak rusak. 


 
Dengan adanya keuntungan-keuntungan tersebut maka sistem isolasi dasar dapat: 


1) mengurangi kepanikan penghuni bangunan, 
2) mengurangi kerusakan isi bangunan, 
3) mengurangi kerusakan pada komponen non struktur dan komponen struktur bangunan, 
4) bangunan dapat tetap operasional ketika atau setelah gempa. 


 
Mengingat keuntungan-keuntungan tersebut di atas yang sangat cocok untuk bangunan penting 
seperti rumah sakit, maka sebaiknya kedepan perlu mulai dipertimbangkan penggunaan isolasi dasar 







 


ini pada bangunan penting terutama pada daerah-daerah dengan ancaman gempa tinggi. Dengan 
penggunaan sistem isolasi dasar ini diharapkan bangunan-bangunan penting seperti rumah sakit 
dapat tetap beroperasi saat atau setelah terjadi gempa agar tetap dapat menangani pasien korban 
gempa yang mungkin ada.  


4. KESIMPULAN 


1) Bangunan penting seperti rumah sakit adalah bangunan yang harus tetap operasional ketika dan 
setelah terjadi gempa. 


2) Kenyataannya masih ada bangunan-bangunan penting seperti rumah sakit yang rusak atau 
bahkan roboh ketika terjadi gempa sehingga tidak bisa operasional secara normal. 


3) Teknologi sistem isolasi dasar merupakan salah satu alternatif yang dapat digunakan pada 
bangunan penting seperti rumah sakit untuk mengurangi gangguan dan kerusakan yang terjadi 
akibat gempa agar tetap dapat operasional secara normal ketika dan setelah terjadi gempa. 
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Intisari: Bencana adalah sesuatu yang tidak terpisahkan dari sistem yang ada di muka bumi, baik 
secara alamiah ataupun akibat ulah manusia. Proses geologi merupakan siklus di bumi dalam 
mencapai titik keseimbangan yang sering menjadi fenomena ancaman seperti gempa bumi, tsunami, 
longsor, banjir, angin puting beliung, dan sebagainya. Kondisi ini dapat diprediksi berdasarkan 
parameter-parameter pemicunya meliputi kondisi geologis dan geomorfologis, sehingga dapat 
dipetakan sebaran dan dampaknya terhadap sistem yang ada di bawahnya dengan menggunakan 
analisis Sistem Informasi Geografi (SIG). 
Data spasial-temporal ini merupakan data utama yang dikaji dalam Penginderaan Jauh dan Sistem 
Informasi Geografis (SIG). Informasi spasial memakai lokasi dalam suatu sistem koordinat tertentu 
sebagai dasar referensinya. Informasi ini dapat dianalisis untuk memperoleh informasi baru seperti: 
lokasi, kondisi, kecenderungan, pola, dan pemodelan spasial. Integrasi Penginderaan Jauh dan SIG 
melalui analisis dan pemodelan data bisa menghasikan informasi baru dalam bidang geospasial dan 
diaplikasikan untuk tujuan tertentu seperti dalam manajemen bencana. 
 
Kata kunci: kondisi geologi, Integrasi Penginderaan Jauh dan Sistem Informasi Geografis (SIG), 
manajemen bencana. 


1. PENDAHULUAN 


Indonesia, yang terletak diantara 6° LU – 11° LS dan diantara 95° BT – 141° BT, telah memposisikan 
negara ini dalam posisi yang rawan bencana secara geologis. Dalam posisi ini Indonesia berada 
dalam wilayah perbenturan tiga lempeng kerak bumi yaitu Lempeng Eurasia, Lempeng Pasifik, dan 
Lempeng India Australia yang membawa dampak kerawanan Indonesia terhadap berbagai aktivitas 
seismik yang kuat dan intensif. Letak ini pun ternyata merupakan wilayah yang rawan bencana karena 
ternyata selain pertemuan lempeng benua, wilayah ini juga merupakan zone pertemuan dua jalur 
gempa yaitu jalur Sirkum Pasifik dan jalur Gempa Alpide Transasiatic yang menyebabkan kerawanan 
terhadap aktivitas gempa bumi yang cukup tinggi dan tsunami apabila gempa tersebut terjadi dalam 
kekuatan yang besar dan pusat gempanya berada dalam jarak yang tidak jauh dari dasar laut. 


Selain itu keberadaan penginderaan jauh berkembang sangat pesat sejak lima dasawarsa terakhir ini. 
Perkembangannya meliputi aspek sensor, wahana atau kendaraan pembawa sensor, jenis citra serta 
liputan dan ketersediaannya, alat dan analisis data, dan jumlah pengguna serta bidang 
penggunaannya. Di Indonesia, penggunaan foto udara untuk survei pemetaan sumber daya telah 
dimulai oleh beberapa instansi pada awal tahun 1970-an. Saat ini telah beredar banyak jenis satelit 
sumber daya. Mulai dari negara maju seperti Amerika Serikat, Kanada, Perancis, Jepang, Rusia, 
hingga negara-negara besar namun dengan pendapatan per kapita yang rendah seperti India dan 
Republik Rakyat Cina. Berbagai satelit sumberdaya yang diluncurkan itu menawarkan kemampuan 
yang bervariasi, dari resolusi spasial 0,6 meter (QuickBirth milik Amerika) hingga sekitar 1,1 kilometer 
(NOAA-AVHRR yang juga milik Amerika Serikat).  Berbagai negara di Eropa, Amerika Utara, Amerika 
Latin, Asia, dan bahkan Afrika telah banyak memanfaatkan satelit itu untuk pembangunan. 







 


1. JENIS CITRA PENGINDERAAN JAUH 


1.1. Citra Foto (foto udara) 


Foto udara direkam secara fotografik menggunakan kamera dan film sebagai detektornya. 
Mempunyai karakteristik yaitu skala, geometri, dan informasi tepi foto udara yang diaplikasikan untuk 
pemetaan dasar, aplikasi untuk sumber daya alam (pertanian, hidrologi, geologi, perubahan fungsi 
lahan). Contoh foto udara yaitu: Foto udara konvensional, foto udara ’small format’, dan foto udara 
digital. 


1.2. Citra Non Foto (citra satelit) 


Citra satelit direkam berdasarkan penyiaman (scanning) secara elektronik pada pita magnetic. 
Contoh: 


 NOAA adalah Satelit cuaca milik Amerika Serikat yang diluncurkan pada bulan Juni 1979. 
Hingga kini telah diluncurkan 10 seri satelit NOAA. 


 Landsat adalah program observasi bumi tertua, dimulai pada tahun 1972 dengan nama 
ERTS-1, kemudian dilanjutkan dengan peluncuran seri kedua dengan nama baru yaitu 
Landsat. 


 ASTER-Terra adalah satu bagian dari 5 (lima) sensor yang terdapat pada satelit Terra yang 
mengorbit sinkron dengan matahari. 


 Ikonos adalah satelit yang diluncurkan pada 4 September 1999 di California, Amerika Serikat.  
Ikonos merupakan citra dengan resolusi spasial paling tinggi. 


 Quickbird adalah satelit yang diluncurkan menggunakan roket Boeing Delta-11 pada 18 
Oktober 2001 di California, Amerika Serikat. 


 Hiperspektral (imaging spectrometri) adalah perolehan data dengan cara simultan dengan 
jumlah saluran/band yang terlalu banyak dengan panjang gelombang yang sempit dan saling 
berdekatan. 


 Radar (radio detection) adalah system penginderaan jauh yang mengirim dan menerima 
sinyal gelombang elektomagnetik. 


2. MANFAAT PENGINDERAAN JAUH SECARA UMUM 


Tujuan utama dari penginderaan jauh adalah untuk mengumpulkan data sumber daya alam, mitigasi 
bencana, dan lingkungan. Penginderaan jauh makin banyak dimanfaatkan karena berbagai macam 
alasan sebagai berikut: 


 Citra dapat dibuat secara cepat meskipun pada daerah yang sulit ditempuh melalui daratan, 
contohnya hutan, rawa, dan pegunungan. 


 Citra menggambarkan obyek dipermukaan bumi dengan wujud dan letak obyek mirip dengan 
sebenarnya, gambar relatif lengkap, liputan daerah yang luas, dan sifat gambar yang 
permanen. 


 Citra tertentu dapat memberikan gambar tiga dimensi jika dilihat dengan menggunakan 
stereoskop. Gambar tiga dimensi itu sangat menguntungkan karena menyajikan model obyek 
yang jelas, relief lebih jelas, memungkinkan pengukuran beda tinggi, pengukuran lereng, dan 
pengukuran volume. 


 Citra dapat menggambarkan benda yang tidak tampak sehingga dimungkinkan pengenalan 
obyeknya. Sebagai contoh adalah terjadinya kebocoran pipa bawah tanah. 


 Citra sebagai satu-satunya cara untuk pemetaan daerah bencana. 


Data penginderaan jauh yang diperoleh dari satelit adalah teknik yang baik dalam pemetaan daerah 
bencana yang menggambarkan distribusi spasial pada suatu periode tertentu. Banyak satelit dengan 
perbedaan sistem sekarang ini, dengan karakteristik resolusi spasial, temporal, dan spektral tertentu. 
Data penginderaan jauh dapat direlasikan dengan data lain, sehingga dapat juga digunakan untuk 







 


penyajian data bencana. Metode perolehan data dapat dengan 2 cara, yaitu dengan interpretasi visual 
dan  pengolahan citra digital seperti teknik klasifikasi. 


Manajemen bencana memerlukan disiplin pengetahuan lain dan perlu integrasi. Melalui integrasi data 
dan disiplin bidang tertentu akan memperkuat SIG. Contoh aplikasi hasil integrasi tersebut, antara 
lain: 


 Data fenomena bencana seperti: tanah longsor, banjir, gempa bumi, dengan informasi lokasi 
kejadian, frekuensi, dan besarnya. 


 Data lingkungan di mana kejadian bencana terjadi: topografi, geologi, geomorfologi, tanah, 
hidrologi, penggunaan lahan, vegetasi, dan sebagainya. 


 Data elemen yang hancur karena bencana: infrastruktur, permukiman, penduduk, sosial 
ekonomi, dan sebagainya 


 Data sumber-sumber pertolongan seperti rumah sakit, pemadam kebakaran, kantor 
pemerintahan, dan sebagainya. 


Penggunaan data satelit untuk managemen bencana banyak mengunakan satelit sumberdaya (Earth 
Resource Satellites) dan satelit cuaca/meteorologi (meteorological satellites). Satelit sumberdaya 
dengan sistem orbit polar yang dapat digunakan, yaitu: 


a. Satelit dengan sensor optik, yang tidak dapat menembus awan dengan resolusi rendah 
(AVHRR), menengah (LANDSAT, SPOT, IRS), dan resolusi spasial tinggi (IKONOS). 


b. Satelit dengan gelombang mikro, yang dapat menembus awan, dengan resolusi tinggi 
seperti Synthetic Aperture Radar (SAR) (RADARSAT, ERS, JERS) dan sensor pasif resolusi 
rendah (SSMI). 


Sedangkan satelit meteorologi yang sering digunakan untuk aplikasi kebencanaan antara lain:  


a. Orbit geostasioner (GOES: METEOSAT, GMS, INSAT, GOMS) menghasilkan citra 
gelombang tampak (VIS) dan inframerah (IR) setiap setengah jam. 


b. Orbit polar (POES: NOAA and SSM/I), memutari bumi dua kali satu hari dan menyediakan 
citra VIS dan IR, serta gelombang mikro. 


Dengan kemampuan merekam kejadian dan wilayah dengan tingkat kerincian dan kemampuan 
tertentu serta periode ulang tertentu maka data penginderaan jauh dapat digunakan dalam 
manajemen bencana. 


Berdasarkan beberapa kemampuan penginderaan jauh dan SIG di atas yang digunakan dalam 
manajemen bencana atau penanggulangan bencana, beberapa hal yang mendasar yang dapat 
disimpulkan dari integrasi tersebut, adalah: 


a. Data bencana alam (natural disaster) dapat dispasialkan: 
- Mayoritas informasi adalah spasial/ruang dan dapat direkam dan dipetakan. 
- Data yang dihasilkan berbagai organisasi pada dasarnya dapat digunakan dan dibagi 


bersama.  
b. Integrasi Penginderaan Jauh dan SIG dapat digunakan dalam mengelola dan visualisasi 


data: 
- Data dapat dikumpulkan, ditata, dianalisa, dan ditayangkan. 
- Visualisasi situasi darurat atau bencana secara efektif. 
- Membawa banyak sumber informasi pada suatu fokus (konsolidasi data). 


c. Integrasi Penginderaan Jauh dan Sistem Informasi Geografis dapat digunakan dalam 
analisis dan modeling spasial: 
- Analisa dan mengestimasi kondisi (sebelum, selama, setelah) bencana alam. 
- Mengetahui dimana dan bagaimana caranya menanggapi bencana. 
- Mengetahui dengan baik lokasi yang merupakan daerah berbahaya melalui proses 


analisis dan modeling. 


Interpretasi secara digital adalah evaluasi kuantitatif tentang informasi spektral yang disajikan pada 
citra. Dasar interpretasi citra digital berupa klasifikasi citra pixel berdasarkan nilai spektralnya dan 
dapat dilakukan dengan cara statistik. Dalam pengklasifikasian citra secara digital, mempunyai tujuan 
khusus untuk mengkategorikan secara otomatis setiap pixel yang mempunyai informasi spektral yang 







 


sama dengan mengikutkan pengenalan pola spektral, pengenalan pola spasial dan pengenalan pola 
temporal yang akhirnya membentuk kelas atau tema keruangan (spasial) tertentu.  


Di dalam Penginderaan Jauh ada 4 istilah resolusi yakni: Resolusi Spasial, Resolusi Spektral, 
Resolusi Temporal, dan Resolusi Radiometrik. 


2.1. Resolusi Spasial 


Resolusi spasial adalah ukuran terkecil obyek yang dapat direkam oleh suatu sistem sensor. Dengan 
kata lain, resolusi spasial mencerminkan kerincian informasi yang dapat disajikan oleh suatu sistem 
sensor. Ada dua cara menyatakan resolusi spasial, yakni: resolusi citra dan resolusi medan. 


Resolusi citra (image resolution) dapat diartikan sebagai kualitas lensa yang dinyatakan dengan 
jumlah maksimum garis pada tiap milimeter yang masih dapat dipisahkan pada citra. Misal tiap garis 
tebalnya 0,01 mm. Ruang pemisah antara tiap garis juga sebesar 0,01 mm. Berarti tiap garis 
menempati ruang selebar 0,02 mm atau pada tiap mm ada 50 garis. Dalam contoh ini berarti resolusi 
citranya sebesar 50 garis/mm. Secara teoritik maka resolusi citra yang terbaik 1,430 garis/mm. 


Resolusi medan (ground resolution) ialah ukuran terkecil obyek di medan yang dapat direkam pada 
data digital maupun pada citra. Pada data digital resolusi medan dinyatakan dengan pixel. Semakin 
kecil ukuran terkecil yang dapat direkam oleh suatu sistem sensor, berarti sensor itu semakin baik 
karena dapat menyajikan data dan informasi yang semakin rinci. Resolusi spasial yang baik dikatakan 
resolusi tinggi atau halus, sedang yang kurang baik berupa resolusi kasar atau rendah. Disamping itu 
dinyatakan dengan ukuran dalam meter di lapangan atau dalam meter per pixel pada citra (rm/pixel), 
resolusi medan juga dapat dinyatakan dengan ukuran dalam meter di lapa yang dapat digambarkan 
oleh sepasang garis pada citra atau Rm/Lp (meter per line pairs). 


Resolusi spasial dipengaruhi: 


a. Skala: semakin besar skala semakin baik resolusinya. 
b. Panjang gelombang tenaga elektromagnetik yang digunakan. 


Ingat formula e = hc/ λ  


a. Kisaran panjang gelombang. 
b. Ukuran butir-butir film (khusus bagi foto). 


2.2. Resolusi Spektral 


Resolusi spektral menunjukkan kerincian λ yang digunakan dalam perekaman obyek. Contoh resolusi 
spektral SPOT-XS lebih rinci daripada SPOT-P. Keunggulan citra multispektral ialah meningkatkan 
kemampuan mengenali obyek karena perbedaan nilai spektralnya sering lebih mudah dilakukan pada 
saluran sempit. Tiga data multi spektral hitam putih dapat dihasilkan citra berwarna. Apabila data 
multispektral itu tersedia dalam digital akan dapat diolah dengan bantuan komputer. Kelemahannya 
ialah bahwa resolusi spasialnya menjadi lebih rendah. Artinya antara resolusi spasial dan resolusi 
spektral terjadi hubungan berkebalikan. 


2.3. Resolusi Temporal 


Resolusi temporal adalah frekuensi perekaman ulang atas daerah yang sama. Sebagai contoh 
resolusi temporal ini: 


1. Landsat generasi 1 : 18 hari  
2. Landsat generasi 2 : 16 hari  
3. SPOT : 26 hari atau 6-7 kali/bulan karena sensor dapat ditengokkan arah perekamannya  
4. Satca NOAA : 12 jam 
5. Satca GMS : 0,5 jam 







 


2.4. Resolusi Radiometrik  


Resolusi radiometrik adalah kepekaan sensor terhadap perbedaan terkecil kekuatan sinyal. Sensor 
termal misalnya, kalau sensor 1 mampu merekam beda suhu terkecil 0,2 C dan sensor 2 mampu 
merekam beda suhu terkecil 0,5 C; berarti resolusi radiometrik sensor 1 lebih baik dari pada sensor 2. 


3. MANFAAT PENGINDERAAN JAUH DI BIDANG BENCANA 


Data spasial-temporal ini merupakan data utama yang dikaji dalam Penginderaan Jauh dan Sistem 
Informasi Geografis (SIG). Informasi spasial memakai lokasi dalam suatu sistem koordinat tertentu 
sebagai dasar referensinya. Informasi ini dapat dianalisis untuk memperoleh informasi baru seperti: 
lokasi, kondisi, kecenderungan, pola, dan pemodelan spasial. 


Integrasi Penginderaan Jauh dan SIG melalui analisis dan pemodelan data bisa menghasikan 
informasi baru dalam bidang geospasial dan diaplikasikan untuk tujuan tertentu seperti dalam 
managemen bencana. Kemampuan dan aplikasi Penginderaan Jauh dan Sistem Informasi Geografis 
dalam manajemen bencana secara mendasar adalah hal-hal berikut: 


3.1. Satelit-satelit dapat mendeteksi tahap awal kejadian-kejadian sebagai 
“keganjilan/anomali” pada suatu periode waktu 


Banyak jenis dari bencana-bencana, seperti banjir, musim kering, angin topan, letusan vulkanis, dan 
lainnya akan memiliki tanda-tanda pendahuluan tertentu. Satelit-satelit itu dapat mendeteksi tahap 
awal dari kejadian ini sebagai keganjilan-keganjilan/anomali di suatu periode waktu. Gambaran-
gambaran ada tersedia pada interval waktu pendek yang reguler, dan dapat yang digunakan untuk 
ramalan atau memprediksi bencana-bencana lambat dan yang cepat (Gambar 1).  


 


 


 


 


 


 


 


 


 


 


 


 


Gambar 1.  Prediksi angin topan (hurricane) dengan data penginderaan jauh (NOAA). 


 


Citra satelit memberikan gambaran synoptic yang menyeluruh dan menyediakan informasi lingkungan 
yang sangat baik mulai dari daerah yang sangat luas (benua) sampai yang sempit dalam  beberapa 
meter persegi saja. Penginderaan jauh dan SIG menyediakan suatu database dari bukti yang 
ditinggalkan oleh bencana-bencana dan dapat ditafsirkan, dikombinasikan dengan informasi yang lain 
untuk membuat peta rawan bencana, dengan menandakan daerah-daerah yang berpotensi 
berbahaya. 


Data penginderaan jauh, seperti citra satelit dan foto udara dapat memberikan informasi dan peta 
dengan bermacam variabel medan seperti:  vegetasi, air, dan geologi, baik dalam aspek ruang dan 







 


waktu. Zonasi resiko dapat digunakan sebagai dasar dalam setiap manajemen bencana yang 
digunakan oleh perencana dan pengambil keputusan. 


3.2. Satelit-satelit membuat kemungkinan untuk memonitor kejadian dari 
bencana 


Ketika suatu bencana terjadi, kecepatan pengumpulan informasi dari wahana udara dan wahana 
ruang angkasa dapat digunakan merekam dan diperoleh informasi wilayah bencana dengan cepat 
tanpa kendala sehingga dapat digunakan untuk memonitor kejadian dari bencana. Banyak bencana 
mempengaruhi daerah yang luas dan tidak ada sistem atau teknologi yang se-efektif teknlogi  
penginderaan jauh untuk merekam secara spasial liputan daerah bencana. Data penginderaan jauh 
dapat untuk monitoring peristiwa selama waktu kejadian bencana (Gambar 2). 


Gambar 2. Monitoring Tutupan Lahan di sekitar Danau Tempe (LAPAN). 


 


Posisi satelit-satelit memberi keuntungan dalam perencanaan, operasional, dan monitoring peristiwa 
bencana. Penginderaan Jauh dan SIG dapat digunakan untuk perencanaan rute evakuasi, 
perancangan pusat-pusat untuk operasi darurat. Integrasi data satelit dengan data yang relevan dapat 
digunakan dalam perencanaan sistem peringatan dini bencana (Disaster Warning System). Sebagai 
contoh dari data penginderaan jauh untuk monitoring wilayah yang mengalami kekeringan pada suatu 
periode ditunjukkan pada Gambar 2 di atas. 


3.3. Penginderaan Jauh dan Sistem Informasi Geografis (SIG) dapat 
membantu di dalam penilaian kerusakan (damage  assessment) 


Pada  tahap tanggap darurat, data PJ dan SIG di kombinasi dengan Global Positioning System (GPS) 
bermanfaat di dalam operasi pencarian dan pertolongan pada daerah-daerah yang sulit dijangkau. 
Dampak setelah terjadinya bencana mengakibatkan kerusakan infrastruktur. Penginderaan jauh  
dapat membantu di dalam penilaian kerusakan dan pemantauan akibat bencana dan memberikan 
dasar kuantitatif dalam operasi penanggulangan bencana. 


Di dalam tahap rehabilitasi bencana SIG digunakan untuk mengorganisir informasi kerusakan 
berdasarkan informasi sensus, dan dapat digunakan dalama evaluasi tapak untuk proses 
rekonstruksi. Penginderaan jauh digunakan untuk memetakan  situasi baru dari kejadian bencana dan 
membaharui database untuk rekonstruksi daerah, dan dapat digunakan dalam membantu proses 
pencegahan jika terjadi bencana lagi. 
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Gambar 3. Penginderaan Jauh dan SIG untuk penilaian kerusakan. 


3.4. Penginderaan jauh dapat digunakan untuk memetakan situasi terbaru 
dan membaharui database (update the databases) untuk rekonstruksi  


Data sangat diperlukan perlu untuk manajemen bencana, terutama sekali dalam konteks 
pengembangan dan perencanaan yang terintegrasi, dengan basis data yang baik akan membuat 
penanganan bencana menjadi lebih hemat waktu dan efisien. Sebagai contoh setelah bencana 
dilaporkan gedung-gedung rusak dan jumlahnya ribuan. Masing-masing gedung perlu dievaluasi 
secara terpisah untuk memutuskan bangunan dengan tingkat kerusakan tak terbaiki (berat) atau bisa 
diperbaiki. Setelah itu dapat dikombinasikan dengan data lain untuk menurunkan zona rekonstruksi. 
Satu keuntungan utama dalam integrasi penginderaan jauh dan Sistem Informasi Geografis adalah 
dapat dimodelkan zona rawan bahaya bencana sehingga dapat digunakan pengambil keputusan 
untuk pembangunan kedepan dengan wawasan kebencanaan. 


 


Gambar 4. Proses updating data land use berdasarkan data Penginderaan Jauh. 


4. KEBUTUHAN INFORMASI SPASIAL DALAM MANAJEMEN BENCANA ALAM  


Kejadian bencana alam merupakan kejadian yang tak beraturan dalam 3 (tiga) hal : (a)  Frekuensi 
(Kapan); (b)  Lokasi  (Dimana); (c)  Intensitas  (Bagaimana). Kejadian yang tak beraturan ini 
mengakibatkan bencana alam rumit untuk diramalkan, sehingga untuk mencegah, mengurangi, 
menghindari dan memulihkan diri dari dampak bencana perlu serangkaian kegiatan baik sebelum, 
saat dan sesudah terjadi bencana yang disebut sebagai manajemen bencana alam (penanggulangan 
bencana). 


O   Rusak Berat 
O   Rusak Sedang 
O   Rusak Ringan 







 


Pada masa lalu, manusia mengunakan paham ‘fatalisme’ ketika berhadapan dengan bencana, yaitu  
‘tidak ada yang dapat dilakukan melawan bencana-bencana, orang-orang harus hidup dengan dan 
menerima bencana’. Dimasa sekarang, manusia berusaha mengurangi kerugian nyawa dan harta jika 
terjadi bencana dengan persiapan sebelum bencana yang terukur dengan managemen 
bencana/resiko bencana. 


Secara umum kegiatan-kegiatan yang dilakukan dalam penanggulangan bencana atau managemen 
bencana adalah sebagai berikut: pencegahan, pengurangan dampak bahaya, kesiapsiagaan, tanggap 
darurat, pemulihan (rehabilitasi dan rekonstruksi), dan pembangunan berkelanjutan yang mengurangi 
risiko bencana. Siklus penganggulangan bencana  dapat ditunjukkan  pada  Gambar 5. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Gambar 5. Siklus penganggulangan bencana/manajemen bencana secara umum. 


 


Pencegahan (prevention) adalah upaya yang dilakukan untuk menghilangkan sama sekali atau 
mengurangi ancaman.  Mitigasi atau pengurangan (mitigation) merupakan upaya untuk mengurangi 
atau meredam risiko. Kegiatan mitigasi dapat dibagi menjadi dua, yaitu fisik dan nonfisik.  
Kesiapsiagaan (preparedness) adalah upaya menghadapi situasi darurat serta mengenali berbagai 
sumber daya untuk memenuhi kebutuhan pada saat itu. Hal ini bertujuan agar warga mempunyai 
persiapan yang lebih baik untuk menghadapi bencana. Tanggap darurat (rescue and relief) dilakukan 
segera setelah bencana terjadi untuk mengurangi dampak bencana, seperti penyelamatan jiwa dan 
harta benda. Pemulihan (rehabilitation) adalah upaya yang dilakukan untuk mengembalikan kondisi 
hidup dan kehidupan masyarakat seperti semula atau lebih baik dibanding sebelum bencana terjadi 
melalui kegiatan rehabilitasi dan rekonstruksi. Pembangunan berkelanjutan (reconstruction) adalah 
upaya yang dilakukan untuk meningkatkan kesejahteraan masyarakat dengan mempertimbangkan 
faktor risiko bencana sehingga masyarakat akan mampu mencegah, mengurangi, menghindari 
ancaman atau bahaya dan memulihkan diri dari dampak bencana.  


Belajar dari bencana gempa bumi dan tsunami di Aceh, diperlukan kesiapan pengelolaan data dan 
informasi geospasial untuk meminimalkan kerugian dan mempercepat proses rehabilitasi dan 
rekontruksi pada areal terkena bencana.  Informasi geospasial/spasial atau informasi bereferensi 
geografis memang telah banyak digunakan untuk mendukung pengambilan keputusan dalam 
perencanaan dan pengelolaan penggunaan lahan, sumber daya alam, managemen bencana, 
lingkungan, transportasi, fasilitas kota, dan pelayanan umum lainnya. Tingkat pentingnya data spasial 
dalam siklus manajemen bencana digambarkan pada Tabel elemen kunci manajemen bencana (key 
elements of disaster management) oleh Bank Dunia, DMF & USAID (Tabel 1). 







 


5. KONSEP PETA RISIKO BENCANA 


Risiko bencana dapat dinilai tingkatannya berdasarkan besar kecilnya tingkat ancaman dan 
kerentanan pada suatu wilayah. Analisis risiko bencana dapat dilakukan dengan berbagai metode 
salah satunya adalah metode pemetaan berbasis Sistem Informasi Geografis (SIG). Dewasa ini 
berbagai pihak telah mencoba untuk menyusun peta risiko bencana, belum adanya standardisasi 
dalam metode penyusunan peta risiko menyebabkan setiap lembaga atau institusi memiliki metode 
yang berbeda dalam penyusunan peta risiko. Secara mendasar pemahaman tentang konsep bencana 
menjadi dasar yang kuat dalam melakukan pemetaan risiko bencana yang dapat diaplikasikan 
kedalam Sistem Informasi Geografis (SIG) yang dapat ditampilkan secara spasial dan menghasilkan 
peta ancaman, peta kerentanan, peta kapasitas dan peta risiko bencana. 


Peta ancaman adalah gambaran atau representasi suatu wilayah atau lokasi yang menyatakan 
kondisi wilayah yang memiliki suatu ancaman atau bahaya tertentu. Misalnya: Peta KRB Gunungapi 
Kelud, Peta KRB Gunungapi Merapi, Peta bahaya longsor, Peta kawasan rawan banjir. 


Peta kerentanan adalah gambaran atau representasi suatu wilayah atau lokasi yang menyatakan 
kondisi wilayah yang memiliki suatu kerentanan tertentu pada aset-aset penghidupan dan kehidupan 
yang dimiliki yang dapat mengakibatkan risiko bencana. Contoh: Peta kerentanan penduduk, peta 
kerentanan aset, peta kerentanan pendidikan, peta kerentanan lokasi 


Peta kapasitas adalah gambaran atau representasi suatu wilayah atau lokasi yang menyatakan 
kondisi wilayah yang memiliki suatu kapasitas tertentu yang dapat mengurangi risiko bencana. 
Contoh: peta sarana kesehatan, peta alat peringatan dini, peta evakuasi, peta pengungsian, peta 
jumlah tenaga medis, peta tingkat ekonomi masyarakat. 


Peta risiko bencana adalah gambaran atau representasi suatu wilayah atau lokasi yang menyatakan 
kondisi wilayah yang memiliki tingkat risiko tertentu berdasarkan adanya parameter-parameter 
ancaman, kerentanan dan kapasitas yang ada di suatu wilayah. Contoh: peta risiko bencana banjir, 
peta risiko bencana longsor, peta risiko bencana gempa. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


Tabel 1. Elemen kunci manajemen bencana (key elements of disaster management) 


Sebelum Bencana Sesudah Bencana 


Identifikasi 
resiko 


Mitigasi/Perin
ganan 


Bencana 


Perpindahan 
resiko 


 


Kesiap 
siagaan 


 


Respons 
darurat 


 


Rehabilitasi 
dan 


Rekonstruksi 


Pemetaan 
Bahaya 
Bencana 


Pekerjaan 
fisikal/struktura
l mitigasi 


Asuransi/tida
k asuransi  


Sistem 
Peringatan 
Dini. Sistem 
Komunikasi 


Asistensi/per-
tolongan   


Rehabilitasi 
dan 
Rekonstruksi 
infrastruktur  


Pemetaan 
Kerawanan 
Bencana 


Perencanaan 
Pengguaan 
lahan dan 
aturan 
bangunan  


Instrumen-
instrumen 
pasar uang  


Monitoring dan 
meramalkan  
 


Perbaikan dan 
pemulihan 
sementara 
pelayanan  
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Dalam metode analisis risiko dengan menggunakan SIG untuk menghasilkan peta risiko, yang paling 
utama adalah pemilihan parameter dan indikator masing-masing analisis risiko: 


1. Analisis ancaman gempa, misalnya: sejarah kejadian gempa, zonasi patahan, struktur 
geologi, jenis batuan, geomorfologi wilayah, dll. 


2. Analisis ancaman banjir, misalnya: peta rawan banjir, jumlah rata-rata curah hujan, sejarah 
kejadian banjir, luasan wilayah yang terkena dampak, jumlah curah hujan, jenis batuan, jenis 
tanah, morfologi, kemiringan lereng, densitas sungai dalam suatu DAS, dll. 


3. Parameter ancaman longsor, misalnya: sejarah kejadian longsor, jenis batuan, kemiringan 
lereng, morfologi, jenis tanah, curah hujan, dll. 


4. Parameter kerentanan, misalnya: jumlah penduduk, kepadatan penduduk, kepadatan 
pemukiman, jumlah KK miskin, jumlah kelompok rentan, jumlah rumah di kawasan rawan 
bencana, jumlah KK di kawasan rawan bencana, jauh dekatnya pemukiman dari daerah 
rawan, jumlah penduduk tidak bisa baca tulis, penggunaan lahan di kawasan rawan, tingkat 
mata pencaharian, dll. 


5. Parameter kapasitas, misalnya: jumlah tenaga kesehatan, jumlah sarana kesehatan, jumlah 
penduduk yang sekolah, jumlah sekolah, desa yang punya kebijakan PB, desa yang pernah 
mendapat pelatihan PB, keberadaan organisasi PB di masyarakat, keberadaan alat 
peringatan dini. 


5.1. Sifat dari Peta Resiko Bencana 


a. Dinamis, yang mengandung arti bahwa analisis risiko bukan sesuatu yang mati, tetapi suatu 
analisis dinamis yang dapat berubah setiap saat tergantung upaya-upaya yang sudah 
dilakukan untuk PRB. Dalam hal ini konsultan menawarkan bagaimana konsep updateable 
analisis risiko dengan peta risiko bencana di daerah yang dapat dilakukan setiap saat oleh 
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instansi yang berwenang di daerah, karena dalam GIS proses penyusunan database menjadi 
dasar yang kuat untuk analisis spasial. 


b. Partisipatif, yang mengandung arti bahwa konsultan menawarkan bukan hanya sekedar hasil 
peta risiko dan laporan semata, tapi lebih pada proses yang partisipatif dan berkelanjutan. 


c. Akuntabel, yang mengandung arti bahwa hasil peta risiko dapat dipertanggungjawabkan, 
data-data yang diperoleh dari seluruh instansi di kabupaten harus melalui proses validasi dan 
dapat dipertanggungjawabkan kebenaran, sehingga hasil analisis risiko bisa berkelanjutan. 


5.2. Manfaat Peta Resiko Bencana 


1. Terpetakannya sebaran-sebaran ancaman yang ada, kondisi kerentanan dan kapasitas aset 
penghidupan, dan kehidupan masyarakat (aset alam, aset ekonomi, aset manusia, aset 
infrastruktur, dan aset sosial) yang berada di darah rawan bencana. 


2. Sebagai alat analisis risiko bencana berbasis spasial dan database meliputi analisis ancaman 
dan sebarannya, analisis kerentanan dan analisis kapasitas dari masing-masing ancaman 
yang ada di suatu wilayah. 


3. Untuk analisis risiko pada suatu wilayah berdasarkan ancaman yang ada sebagai dasar 
pijakan bagi pemerintah dalam membuat perencanaan penanggulangan bencana, meliputi 
kebijakan PB, RAD, RPB, Kontinjensi. 


6. METODOLOGI 


Penyusunan peta risiko bencana dilandaskan pada formula yang disepakati dalam Hyogo Framework 
yang memasukkan parameter ancaman, kerentanan, dan kapasitas dengan melakukan penyusunan 
database pada setiap komponen-komponen dan memilah data berdasarkan parameter-parameter 
yang ditentukan yang diformulasikan kedalam rumus: 


Risiko Bencana = Ancaman x Kerentanan/Kapasitas 


Penentuan parameter dilakukan berdasarkan faktor-faktor yang dapat mempengaruhi masing-masing 
parameter yang dipilih. Setiap parameter akan diberi skor berdasarkan pembagian nilai yang 
ditentukan oleh peneliti secara kuantitatif dan dibagi dalam tiga tingkatan: tinggi (3), sedang (2) dan 
rendah (1). Hasil penilaian ini kemudian dibobot. Besar kecilnya pembobotan dilakukan berdasarkan 
besar kecilnya faktor yang mempengaruhi risiko bencana, dimana faktor terbesarnya adalah ancaman 
akan dibobot lebih tinggi dan faktor terkecil adalah kerentanan dan kapasitas yang akan dibobot lebih 
kecil. Semua parameter yang dipilih akan dihitung skor total dan skor bobot total dan ditumpang susun 
dengan data spasial (peta geologi, peta geomorfologi, peta KRB, peta tataguna lahan, peta 
kelerengan, dan peta administrasi). Dari analisa spasial menghasilkan peta kerentanan, peta 
kapasitas, dan peta ancaman. Peta risiko bencana didapat dari hasil penggabungan parameter 
ancaman, parameter kerentanan, parameter kapasitas, dan data spasial dari masing-masing objek 
dalam aplikasi sistem informasi geografis. 


6.1. Tahapan Penyusunan Peta Risiko Bencana 


1. Studi literatur dan pengumpulan data sekunder (buku, jurnal, data podes, peta dasar, peta 
geologi, peta tataguna lahan, peta tanah, peta morfologi, data demografi dan monografi). 


2. Analisis risiko bencana berdasarkan ancaman yang ada sebagai dasar awal untuk melangkah 
dalam melakukan analisis risiko berbasis peta/GIS. 


3. Penentuan parameter berdasarkan data-data primer dan sekunder (parameter ancaman, 
parameter kerentanan dan parameter kapasitas) dilakukan secara partisipatif dalam suatu 
FGD. 


4. Pengambilan data primer di lapangan. 
5. Penyusunanan database dan data spasial dalam Sistem Informasi Geografis (SIG). 
6. Skoring dan pembobotan pada setiap parameter. 
7. Pembuatan peta tematik dengan metode tumpang susun (overlay) meliputi Peta Ancaman, 


Peta Kerentanan, dan Peta Kapasitas. 







 


8. Pembuatan peta risiko bencana dengan metode tumpang susun dari total ancaman, total 
kerentanan, dan total kapasitas. 


9. Deseminasi kepada semua pihak dalam suatu FGD. 
10. Publikasi dan evaluasi dalam suatu kegiatan seminar hasil. 


6.2. Hubungan Peta Risiko Dengan Kebijakan PB dan Pembangunan Daerah 


Peta risiko bencana merupakan alat analisis risiko spasial dan database yang dapat diintegrasikan 
dalam perencanaan tataruang untuk mengoptimalkan pembangunan berkelanjutan dalam perspektif 
pengurangan risiko bencana. Dalam konteks risiko, bencana dapat memberi peluang terhadap 
pembangunan atau dapat memundurkan pembangunan, untuk itu pentingnya pemetaan risiko 
bencana dilakukan agar dapat menjadi acuan bagi daerah dalam perencanaan pembangunan yang 
berperspektif penanggulangan bencana dan pengurangan risiko bencana berbasiskan tataruang. 
Sasaran kebijakan dan pembangunan akan menjadi lebih jelas, yaitu: 


1. Menangani ancaman seperti melakukan mitigasi pada daerah-daerah rawan bencana. 
2. Menangani kerentanan dan kapasitas seperti peningkatan kapasitas lokal, pengamanan aset 


penghidupan dan kehidupan, menekan laju pertumbuhan penduduk pada darah rawan, 
membangun kesiapsiagaan di masyarakat, membangun sistem peringatan dini, melakukan 
rencana aksi PB-PRB. 
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Intisari: Identifikasi dan penggalian potensi kearifan lokal penting untuk dilakukan dalam kerangka 
pengurangan risiko bencana. Sesungguhnya masyarakat lokal memiliki sistem kearifan lokal yang 
bisa dikembangkan dan dipadukan dengan sistem pengetahuan modern. Dengan menggali potensi ini 
diharapkan masyarakat secara mandiri mampu melakukan penanganan prabencana, masa tanggap 
darurat, dan rehabilitasi-rekonstruksi. Makalah ini menyajikan bagaimana aplikasi integrasi kearifan 
lokal di dalam kegiatan PRB di Indonesia. 
 
Kata kunci: bencana alam, PRB, kearifan lokal 


1. PENDAHULUAN 


Ada berbagai penyebab terjadinya bencana alam. Namun salah satu penyebab bencana alam kadang 
kala justru bersumber dari ulah manusia. Manusia justru merusak ekosistem alam sehingga bencana 
justru menerpanya. Manusia juga kadang kala kurang waspada sehingga tidak melakukan upaya 
mitigasi sedini mungkin. Sementara itu manusia mulai hidup dalam alam modernitas sehingga 
menyepelekan kearifan lokal yang telah dikembangkan oleh masyarakat lokal untuk beradaptasi 
dengan alam dan kehidupan bersama. Sebaliknya, manusia modern pada umumnya hanya percaya 
kepada pengetahuan dan teknologi modern walaupun ternyata juga tidak mudah diaplikasikan karena 
adanya hambatan SDM, birokrasi, dan sumberdaya keuangan serta benturan dengan budaya dan 
masyarakat yang masih kuat memegang prinsip kearifan lokal. 
 
Dampak bencana alam seringkali menyebabkan korban jiwa. Namun sejauh mana dampak bencana 
terhadap suatu masyarakat ditentukan oleh tingkat kerentanan masyarakat terhadap ancaman 
bencana itu sendiri. Kerentanan merupakan dimensi manusia terhadap bencana. Untuk memahami 
aspek-aspek yang membuat masyarakat rentan terhadap bencana, kita perlu mempertimbangkan 
aspek ekonomi, sosial, budaya, kelembagaan, politik serta faktor-faktor psikologis yang membentuk 
kehidupan masyarakat dan menyusun lingkungan di mana masyarakat berada. Dengan kata lain, 
sebagaimana dinyatakan oleh John Twigg, kerentanan bencana pada dasarnya socially constructed. 
 
Sementara itu, definisi bencana alam sendiri tidaklah tunggal. Perbedaan definisi itu berbeda-beda 
tergantung pada siapa yang memaknai. Masyarakat dan pemerintah masing-masing mempunyai 
pandangan yang berbeda tergantung pada referensi pengetahuan dan pengalamannya. Dari sinilah 
kemudian diketahui bahwa masyarakat yang tinggal di sekitar bencana alam yang  terlebih dahulu 
mampu mendefinisikan bencana alam dengan pengetahuan dan pengalaman yang mereka miliki. 
Bahkan, tidak hanya sebatas mendefinisikannya, melalui pengetahuan dan pengalaman itu 
masyarakat telah berinteraksi selama berpuluh-puluh tahun atau bahkan beratus-ratus tahun 
mengembangkan mitigasi bencana dengan sudut pandang dan cara berpikir mereka yang unik 
melalui mitos-mitos yang mereka percayai. Menurut Eliade, mitos merupakan dasar kehidupan sosial 
dan kebudayaan. Mitos menjadi suatu suatu kebenaran yang pasti dan menetapkan suatu kebenaran 
absolut yang tidak bisa diganggu gugat “Sesuatu itu demikian karena memang demikian, titik dan 
habis perkara”. Mitos berbicara hanya tentang apa yang disebutnya dengan kenyataan tentang apa 
yang pada kenyataannya terjadi (Susanto, 1987: 71-72).  
 
Hasil kajian Robert Chamber (1987) menunjukkan bahwa sebagian program pembangunan yang 
ditawarkan pemerintah, praktisi atau peneliti sarat dengan berbagai bias, seperti bias perkotaan, elit 
menengah ke atas, dan metode aksi karena mereka cenderung menggunakan dan mengedepankan 
perspektif dan kepentingannnya. Akibatnya, mereka mengabaikan kepentingan masyarakat lokal dan 







 


bahkan tidak mengapresiasi pengetahuan lokal, dan nalar masyarakat lokal dalam memecahkan 
masalah yang ada di depannya.  
 
Padahal beberapa hasil kajian menunjukkan bahwa kearifan lokal menjadi sumber pengetahuan yang 
penting untuk mengenali perubahan tanda-tanda alam. Tulisan PM Laksono (1988), Bambang 
Hudayana (1994), Michael R Dove (2010), dan Lucas Sasongko Triyoga (2011) menunjukkan bahwa 
setiap masyarakat memiliki pengetahuan lokal tentang dunia gaib, ritual keagamaan serta dinamika 
ekosistem yang dipakai sebagai acuan dalam memutuskan untuk bertaham hidup, mengungsi atau 
membangun kehidupan di tempat lain. Berpijak dari pemikiran inilah, tulisan ini menyajikan bagaimana 
aplikasi integrasi kearifan lokal di dalam kegiatan PRB di beberapa tempat di Indonesia.  


2. KEARIFAN LOKAL DAN BENCANA ALAM  


Indonesia merupakan salah satu wilayah dengan keragaman sosial-budaya yang tinggi di dunia.  
Keragaman sosial-budaya ini berpengaruh pada keragaman persepsi atas bahaya alam, bencana, 
korban, dan penanganan pascabencana. Selain itu, juga karena masih berkembangnya anggapan 
bahwa bencana dianggap sebagai takdir yang tidak dapat dihindari oleh sebagian besar masyarakat 
kita. Oleh karenanya, di dalam memahami kehidupan sosial populasi, perlu pemahaman atas aspek 
kebudayaan yang berkaitan dengan bencana alam. Aspek kebudayaan ini mencakup sistem nilai dan 
norma yang mengerangkai bahaya-bahaya alam ke dalam ke dalam kehidupan dan pola pikir kolektif. 
Pemahaman akan sistem budaya ini akan membantu upaya mencari jawab mengapa suatu komuniti 
bertindak berdasarkan pola tertentu terhadap bahaya alam dan bencana yang ditimbulkannya. 
Dengan demikian dengan menggali potensi ini diharapkan masyarakat secara mandiri mampu 
melakukan penanganan pra-bencana, masa tanggap dadurat, dan rehabilitasi dan rekonstruksi. 
 
Irwan Abdullah (2008) mengungkapkan bahwa kajian akademik tentang bencana masih sangat miskin 
di Indonesia. Menurutnya, “...selalu saja sebuah bencana dianggap sebagai pengalaman baru, 
sebagai sesuatu yang belum pernah terjadi sebelumnya sehingga ditanggapi sebagai sesuatu yang 
belum menjadi pengetahuan dan pengalaman kolektif sehingga belum mengalami integrasi dalam 
kehidupan dan kebijakan sosial”. Namun, adanya kenyataan kebencanaan di Indonesia ini tidak serta-
merta menaikkan minat untuk melakukan kajian sosial kebencanaan. Di lingkungan ilmu antropologi 
pun, penelitian kebencanaan pada umumnya lebih bersifat ‘kebetulan’ karena kebetulan bencana 
alam terjadi ketika antropologi melakukan penelitian di daerah tersebut (Abdullah, 2008) atau dipicu 
oleh pengalaman pribadi antropolognya sendiri dalam peristiwa bencana (Abdullah, 2008). Bencana 
alam itu sendiri mencakup aspek fisik-kealaman sumber bahaya dan aspek sosial-budaya populasi. 
Dalam suatu modul pelatihan manajemen bencana, UNDP (1992) mendefinisikan bencana sebagai 
suatu gangguan serius terhadap keberfungsian suatu masyarakat sehingga menyebabkan kerugian 
yang meluas pada kehidupan manusia dari segi materi, ekonomi atau lingkungan dan yang 
melampaui kemampuan masyarakat tersebut untuk mengatasi dengan menggunakan sumber daya 
mereka sendiri. Oleh karenanya, suatu bencana alam tidak dapat dipandang semata-mata hanya 
sebagai suatu fenomena alam, di dalamnya terdapat kondisi kerentanan suatu komunitas yang 
berhubungan dengan aspek-aspek non fisik seperti kondisi sosial ekonomi, budaya dan politik.  
 
Di dalam tulisan ini, definisi kearifan lokal mengacu pada konsep yang disampaikan oleh Heddy Shri 
Ahimsa-Putra (2007) yang menjelaskan bahwa kearifan lokal merupakan suatu konsep yang 
kompleks, tidak hanya mencakup kearifan tradisional maupun kearifan masa kini, dan konsep ini 
dianggap tepat untuk menjelaskan wacana ilmiah tentang kearifan suatu masyarakat. Sementara 
konsep kearifan lokal dalam istilah yang berbeda juga dimaknai sebagai pengetahuan lokal. Konsep 
pengetahuan lokal telah dideskripsikan dalam berbagai konteks sosial budaya dan sudut pandang 
(Richards, 1994; Adimiharja, et al., 1995, Silitoe, 1998). Kusnaka Adimiharja (1995) menyebut 
pengetahuan lokal seringkali dikatakan pula sebagai indigenous knowledge. P. Silitoe (1998) 
merumuskan konsep pengetahuan lokal dalam dua bagian, yakni sebagai; 
 


“1) practices, which can be considered analogous to recipes-how to’-knowledge that is 
tied closely to occupation and technology, and 2) the underlying conceptual structure, 
which may be considered as ‘a way of seeing.” 


 
Penelitian Nusyirwan Effendi (2007) dalam kasus gempa di Sumatra Barat meyatakan bahwa 
bencana alam bukanlah gejala alam. Secara etnik masyarakat Minangkabau memandang dan 







 


memperlakukan bahaya alam seperti halnya semua gejala alam sealamiah atau senormal mungkin 
dalam kerangka kosmologis budaya mereka yang beragam. Sebagian orang memandang gempa 
bumi sepenuhnya peristiwa alamiah yang bisa dipahami secara ilmiah. Sebagian lagi memandang 
bahaya alam gempa sebagai campur tangan ilahiah terhadap kehidupan manusia sehingga hanya 
bisa dipahami dalam wacana keagamaan entah sebagai ujian, cobaan, atau azab ilahi. Keragaman 
anggota masyarakat memperlakukan bahaya alam ini menunjukkan bahwa bencana alam bukanlah 
suatu gejala alamiah, tetapi lebih sebagai faktor sosial-budaya. Pada sisi lain, setiap bahaya alam 
yang memunculkan bencana juga memunculkan pengalaman baru di antara anggota masyarakat, 
baik secara perseorangan maupun sebagai kolektif dalam kaitannya dengan proses-proses alam yang 
merusak. Meski ada keragaman pengalaman pada tingkat perseorangan, namun bahaya alam yang 
dialami bersama membuka jalan bagi reproduksi kehidupan sosial yang baru.  
 
Sementara itu hasil penelitian Franck Lavigne (2008) mengenai lima gunung api di wilayah Provinsi 
Jawa Tengah, menyimpulkan bahwa banyaknya korban bencana letusan gunung api bukan terutama 
disebabkan oleh besar-kecilnya letusan. Banyaknya korban terutama terkait dengan faktor-faktor 
sosial-budaya dan sosial ekonomi. Faktor-faktor ini berperan membentuk perilaku bencana para 
penduduk pada saat terjadi krisis kegunungapian. Faktor-faktor sosial-budaya seperti keterikatan 
kepada ideal kampung halaman, mitos atau kepercayaan terkait dengan gunung dan perilaku 
merupakan kunci memahami mengapa penduduk sekitar gunung berperilaku terhadap bahaya. Selain 
itu, faktor-faktor sosial-ekonomi yang meliputi standar hidup yang terpola secara sosial, keragaman 
sumber dan saluran penghidupan, serta tingkat kesejahteraan, juga punya pengaruh besar, tidak 
hanya pada tahap pemulihan kondisi, tetapi juga sebelum dan ketika bahaya letusan muncul. 
Pengetahuan ilmiah yang meliputi pengetahuan dasar tentang proses-proses dan laporan statistik 
kegunungapian seringkali diremehkan oleh penduduk setempat karena semua itu tidak ada dalam 
kerangka budaya mereka. Persepsi risiko ancaman gunung api yang didasarkan kepada pengetahuan 
kultural masyarakat umumnya terguncang semasa krisis, tetapi kembali hidup ketika krisis 
kegunungapian berlalu.  
 
Sejalan dengan temuan penelitian Lavigne mengenai arti penting budaya terhadap perspesi risiko 
bahaya alam dikuatkan oleh hasil penelitian Dove (2008, 2011) tentang persepsi risiko bahaya letusan 
di antara penduduk lereng Gunung Merapi. Dove mencatat bahwa penduduk lereng Merapi telah 
mengembangkan semacam sistem keyakinan keagamaan serta sistem praktik agroekologi yang 
mendomestikasi bahaya-bahaya gunung api. Sistem-sistem ini berkembang sepanjang sejarah 
interaksi mereka dengan Merapi. Mereka memandang letusan Merapi sebagai sejenis agen 
perubahan yang seringkali, bagi mereka yang selamat, menghantar ke perubahan keadaan yang baik 
menurut kerangka kosmologis mereka. Sementara itu, pada sisi lain, agen-agen pemerintah Indonesia 
menteknologis dan mengeksotiskan bahaya Merapi. Secara konseptual dan material pemerintah 
memisahkan bahaya alam dari kehidupan masyarakat. Negara memusatkan perhatian secara khusus 
kepada gejala-gejala yang tidak tetap sifatnya dari kegiatan gunung api, terutama ketika gejala 
geologis itu meninggi saja, sementara penduduk memusatkan perhatian lebih pada babak masa lebih 
panjang ketika tidak ada atau sedikit saja kegiatan kegunungapian, baik sebelum maupun masa 
depan setelah letusan. Penelitian Dove ini menunjukkan bahwa tidak hanya persepsi atas risiko 
bencana itu berbeda-beda, tetapi juga konsep risiko itu sendiri begitu beragam di berbagai kalangan.  
 
Penelitian Laksono (1988) dan Triyoga (1991) tentang persepsi bencana Gunung Merapi menemukan 
bahwa ada konflik persepsi antara penduduk setempat dengan agen pemerintah. Pandangan 
penduduk lereng Merapi diwarnai oleh tradisi dan adat istiadat, sementara pandangan agen 
pemerintah terutama dipengaruhi penilaian teknis keilmualaman, ekonomi nasional, dan politik 
pemerintahan. Konflik persepsi ini, salah satunya, berujung pada pola penanganan keadaan 
pascabencana. Sementara agen pemerintah menekankan pindah tempat sebagai satu-satunya jalan 
keluar untuk menghindari dampak bahaya letusan Merapi di masa depan, penduduk setempat 
memilih kembali ke tempat asal dan membangun kembali kehidupan yang hancur. Triyoga lebih lanjut 
menyimpulkan bahwa sistem kepercayaan setempat tentang asal-usul dan perilaku Merapi yang 
menjadi landasan persepsi merupakan hasil kultural strategi adaptasi penduduk terhadap pengalaman 
bahaya Merapi. 
 
Dalam konteks lebih luas, penelitian Laksono (2007) yang lain juga menunjukkan bahwa perilaku 
orang kebanyakan terhadap bencana yang dialami oleh korban, terkait erat dengan keragaman 
persepsi atas korban antara agen pemerintah dan korban itu sendiri. Persoalannya, menurut Laksono, 
media massa menjadi semacam corong bagi menyebarnya persepsi agen pemerintah ketimbang 







 


corong bagi persepsi korban. Dalam penelitiannya Laksono menggambarkan bagaimana visualisasi 
media atas perilaku lembaga-lembaga resmi terhadap bencana dan korban-korbannya mempengaruhi 
pula perilaku orang kebanyakan terhadap bencana dan korbannya.  
 
Meskipun hasil penelitian Dove, Laksono, dan Triyoga menunjukkan adanya perbedaan persepsi 
risiko bahaya alam, namun ketiganya masih menempatkan masyarakat yang terdampak bencana 
sebagai kesatuan tunggal. Mereka belum menengok keragaman persepsi risiko di antara warga dan 
terutama keragaman kerentanan terhadap bencana di antara kategori-kategori sosial yang ada di 
dalam kelompok masyarakat.  
 
Berbagai paparan di atas dapat dikatakan bahwa di dalam masyarakat terdapat berbagai sistem nilai 
dan norma yang bertutur mengenai peristiwa alam dan bencananya. Wacana bahaya alam antara 
penduduk setempat dan pemerintah, misalnya, tidak hanya berbeda, tetapi juga seringkali 
berseberangan. Perseberangan inilah yang biasanya memunculkan persoalan dalam upaya 
penanganan pascabencana. Keragaman persepsi atas risiko bencana alam bukanlah sesuatu yang 
alamiah. Keragaman persepsi merupakan hasil dari konstruksi sosial yang di dalamnya pranata-
pranata pemasyarakatan memainkan peran penting. Sementara pada masyarakat yang relatif 
tradisional, peran media massa digantikan oleh cerita rakyat, mitologi, dan berbagai folklore, pada 
masyarakat yang lebih modern, media massa menjadi salah satu sarana pemasyarakatan nilai dan 
norma kebencanaan melalui reportase dan penyebaran opini.  


3. INTEGRASI KEARIFAN LOKAL DALAM UPAYA PRB 


Kebijakan pembangunan di Indonesia yang sebelumnya kurang berwawasan kebencanaan pelan-
pelan mulai berubah. Penanganan bencana yang sebelumnya cenderung responsif dan spontan, kini 
mulai bergerak ke arah preventif dan berfokus pada kesiapsiagaan dan pengurangan risiko bencana 
(PRB). PRB merupakan salah satu rangkaian kegiatan penanggulangan bencana alam yang 
berlangsung dalam kondisi pra bencana. PRB menjadi bagian dari kegatan mitigasi bencana baik 
yang bersifat kultural maupun yang bersifat teknokratis. Pada saat ini sudah banyak kebijakan 
pemerintah atau produk hukum yang mengatur penyelenggaraan penanggulangan bencana 
sebagaimana ditetapkan dalam Rencana Kerja Pemerintah (RKP) tahun 2007 yang diundangkan 
melalui Perpres Nomor 19 Tahun 2006; dimana mitigasi dan penanggulangan bencana telah manjadi 
salah satu dari 9 prioritas pembangunan nasional.  
 
Seiring perkembangan zaman, peran pemerintah dituntut lebih banyak lagi termasuk perannya dalam 
pengurangan risiko bencana. Dari sinilah kemudian pemerintah memiliki definisi tentang bencana 
yang berbeda dengan definisi bencana versi masyarakat. Pemerintah mempunyai basis pengetahuan 
yang berbeda pula dalam memandang bencana. Tidak mengherankan kemudian bila dalam 
penanganan bencana, cara pandang pemerintah ini sering berseberangan dengan cara pandang 
masyarakat sekitar. Dari penelitian Laksono (1985: 189) di Desa Sempal di lereng Barat Daya 
Gunung Merapi, Jawa Tengah diketahui bahwa ada perbedaan persepsi tentang ancaman gunung 
berapi. Tanggapan pemerintah pada hakekatnya berisi upaya-upaya mentransmigrasikan warga desa 
ke salah satu pulau di Indonesia, sementara itu masyarakat mencoba tetap bertahan di lereng gunung 
danvmenyesuaikan diri dengan bahayanya, yakni dengan menggunakan sistem pengetahuan lokal 
guna memonitor (secara nyata) maupun menjelaskan (secara mitos) kegiatan gunung berapi. Terlihat 
bahwa persepsi pemerintah kurang obyektif, sedangkan persepsi warga desa kurang subjektif, 
dibandingkan dengan pandangan umum terhadap persepsi-persepsi tersebut.  
 
Di sisi lain, setiap kebudayaan sesungguhnya memiliki sistem mitigasi yang dapat berfungsi bagi 
masyarakatnya dalam menghadapi kondisi kerentanan itu. Sistem mitigasi dibangun berdasarkan 
pengalaman dan penghayatan hidup. Kegiatan ritual terkesan menunjukkan adanya tindakan magis, 
dan mistis tetapi secara sosial tindakan itu dapat membangkitan kesadaran kolektif warga untuk 
meningkatkan kepekaaan, dan solidaritas horizontal dalam menghadapi ancaman. Dengan kata lain 
berbagai upaya ritualistik itu memperkaya kepekaan mereka memahami perkembangan perubahan 
kondisi alam dan memperkuat kohesi sosial warga untuk hidup selaras dan adaptif dengan dinamika 
alam.  
 
Sementara itu, berbagai upaya dalam bentuk teknokrasi dan kemitraan dengan pemangku 
kepentingan memberikan peluang bagi masyarakat untuk hidup lebih baik dan selamat ketika terjadi 







 


bencana. Tindakan teknokratik juga didukung oleh kearifan lokal yang menegaskan bahwa 
pembangunan komunitas baik dalam rangka mitigasi mapun pembangunan sosial berbasis pada 
kohesi sosial yang tinggi. Dengan adanya kohesi sosial ini bisa direproduksi modal sosial untuk 
meningkatkan daya adaptibilitas suatu kelompok masyarakat dalam menghadapi bencana alam 
maupun bencana non alam.   
 
Mitigasi yang menjaga harmoni dan bersifat kultural dan lokal akan adaptif dan dapat ditranformasikan 
ke dalam sistem mitigasi modern melalui kerja sama kemitraan dengan pemerintah serta LSM 
sehingga menghasilkan sistem mitigasi yang lebih berhasil guna. Pemerintah dan LSM bisa 
memperkuat strategi mitigasi yang sudah dimiliki oleh masyarakat. Berikut beberapa bentuk 
pengalaman integrasi kearifan lokal dalam kegiatan PRB. 
 


Desa Banjaroya, Kulon Progo, DI Yogyakarta. Ancaman bencana : Tanah Longsor dan 
Kekeringan. 
Sebagian besar masyarakat di Desa Banjaroya belum memahami tentang jenis-jenis 
tanaman penahan longsor, terutama terkait dengan tanaman (HTM) hijau makanan 
ternak. Masih banyak masyarakat yang belum memahami tentang tata guna lahan, 
sehingga banyak pemukiman yang berada di tepi lereng, pemanfaatan lereng untuk 
tanaman semusim; 
 
Kajian Sosial Budaya Desa Banjaroya 
 Belum dipahaminya pola pelestarian sumber daya air, beberapa sumber air mengering 
dan mati karena banyak tanaman penahan air atau lokasi sumber air tidak terjaga; 
 Sikap “nrimo ing pandum” kadang menjadi kendala dalam pencapaian penghidupan 
yang lebih baik  
 Masyarakat memiliki tingkat adaptasi yang tinggi terhadap adanya perubahan iklim; hal 
ini tercermin dalam kegiatan yang dilakukan dalam satu tahun sebagai suatu kearifan 
lokal masyarakat (musim tebang bambu, musim tanam); 
 Masyarakat bersikap pasrah terhadap bencana yang dialaminya dan menganggapnya 
sebagai kuasa Tuhan.  
 Kultur masyarakat masih sangat kuat, sehingga kekerabatan juga bisa berfungsi 
sebagai “jaring pengaman sosial” jika menghadapi krisis. 
 
Bentuk Integrasi: Program Pendampingan Masyarakat 
 Mengkombinasikan pengetahuan lokal mengenai gejala tanah longsor dan pengetahuan 
ilmiah tentang berbagai hal yang menyebabkan terjadinya longsor.  
 Meningkatkan kepekaan masyarakat tentang tanda-tanda bencana longsor.  
 Meningkatkan alternatif mata pencaharian dengan berbasis pada sumber daya alam 
melalui pelatihan pengolahan produk pangan.  
(Sumber: PSAP UGM, 2012). 
 
Desa Wareng, Gunung Kidul, DI Yogyakarta. Ancaman bencana: Kekeringan 
Sejumlah petani Wareng mengungkapkan bahwa selama sepuluh tahun terakhir, hampir 
setiap tahun mengalami kekeringan meskipun saat itu sedang berlangsung musim hujan. 
Tahun 2006, kekeringan terjadi saat padi sudah hampir berbuah, berlangsung selama 
dua minggu. Tahun 2008, kekeringan berlangsung selama 35 hari setelah satu minggu 
benih padi ditanam yang menyebabkan banyak bibit padi yang masih muda mati karena 
air yang dibutuhkan tidak ada.  


 
Kajian Sosial Budaya 
 Kondisi keterbatasan air telah mempengaruhi pola pengetahuan dan pola perilaku 
cocok tanam petani Wareng, seperti pengetahuan tentang jenis tanah, pengetahuan 
mengenai jenis tanaman yang sesuai untuk kondisi jenis tanah tertentu dan waktu tanam 
yang sesuai, hingga pengetahuan mengenai berbagai kondisi jenis hujan dan akibtanya 
terhadap tanaman pertanian. 
 Pola budidaya pertanian dilakukan sesuai dengan kondisi tanah, ketersediaan air dan 
pengalaman masa lalu. 
 Masyarakat sudah menyadari bahwa terjadi ketidaksesuaian antara pranata mangsa 
dan kondisi cuaca dan iklim 
 







 


Bentuk Integrasi : Sekolah Lapang Iklim 
 Petani merasa mendapatkan penjelasan secara logis berbagai praktek cocok tanam 
yang selama ini telah biasa dilakukan seperti aktifitas ‘dangir’ dan manfaat dilakukannya 
teknik menanam dengan ‘nonjo’.  
 Petani mengetahui bahwa hama dan penyakit tidak harus diatasi dengan disemprot.  
 Petani mengetahui bagaimana mengantisipasi kekeringan dengan mengkombinasikan 
pengetahuan lokal “pranata mangsa” dan pengetahuan modern dengan ; 1) Melakukan 
metode pengukuran curah hujan dan 2) Menerapkan Metode Panen Hujan 
(Sumber: Anantasari, 2011) 
 
Desa Sondosia, Bima, NTB. Ancaman bencana: Intrusi Air Laut dan Perubahan Iklim. 
Ada beberapa kelompok masyarakat di daerah pesisir yang mulai melaporkan bahwa 
lahan pertanian, tambak ikan, tambak udang dan tambak garam mereka terkena intrusi 
air laut sehingga produksi pertanian dan aktifitas budidaya ikan mereka terganggu. Ada 
banyak risiko lainnya yang meningkatkan kerentanan bagi aktifitas pertanian dan tambak. 
Selain perubahan kondisi alam, hal lain yang turut mempengaruhi kehidupan masyarakat 
pesisir adalah kompleksitas kebijakan pemerintah di kawasan pantai.  
 
Kajian Sosial Budaya  
 Kerugian petani tambak bandeng lebih disebabkan oleh terjadinya perubahan kondisi 
cuaca dan iklim. Selain itu juga karena sistem drainase yang belum diatur dengan baik.  
 Kerugian petani tambak garam lebih disebabkan oleh terjadinya La Nina yang 
menyebabkan produksi garam terganggu 
 Tidak adanya tanaman mangrove menyebabkan limpahan air laut menerjang tambak 
garam dan tambak bandeng yang ada di tepi pantai.  
 Pekerjaan dalam tambak garam dan bandeng didominasi oleh laki-laki. Akses 
perempuan terhadap pekerjaan dalam tambak garam dan bandeng sangat terbatas 
karena pekerjaan dalam tambak garam berat dan memerlukan tenaga.  
 
Bentuk Integrasi : Program Pendampingan Masyarakat 
 Untuk mengurangi kerentanan perempuan di kawasan Teluk Bima maka diperlukan 
tambahan pengetahuan bagi perempuan agar bisa memiliki kapasitas untuk mengelola 
usaha tani dan tambak secara kompetitif. 
 Setiap intervensi apapun perlu memperhatikan perbedaan kebutuhan setempat sebagai 
akibatnya. misalnya rehabilitasi mangrove, peningkatan pengetahuan budidaya, 
pengolahan, dan pemasaran produksi pertanian/tambak, peningkatan kualitas dan 
pengadaan gudang-gudang garam. 
(Sumber: Laksono, et.al. 2012) 


4. PENUTUP 


Ada banyak kearifan lokal lainnya dalam pengurangan risiko bencana yang belum publikasikan 
sehingga belum seluruhnya menjadi pengetahuan bencana. Kearifan lokal tidak akan bisa dikelola 
apabila dipengaruhi oleh faktor-faktor internal dan eksternal, yaitu (1) kurangnya pemahaman 
terhadap karakteristik ancaman bencana (hazards); (2) sikap dan perilaku yang mengakibatkan 
kerentanan kualitas sumber daya alam (vulnerability); (3) kurangnya informasi peringatan dini 
sehingga mengakibatkan ketidaksiapan; (4) ketidakmampuan dalam menghadapi bahaya. Karena itu 
perlu diupayakan program yang praktis namun sistematis dalam memberikan pemahaman 
karakteristik bencana sehingga program pengurangan risiko bencana dapat terwujud. 
 
Suatu bencana bukan merupakan suatu pengetahuan tunggal namun memunculkan respon dan 
variasi pemahaman yang berbeda. Oleh karenanya, kebijakan-kebijakan publik yang berkaitan 
dengan kebencanaan tidak akan berjalan secara efektif apabila pemerintah dan para pihak yang 
terkait termasuk LSM, tidak memiliki rasa sensifitas terhadap variasi-varasi tersebut. Penyeragaman 
kebijakan publik meskipun dapat menjamin efisiensi pembiayaan namun justru dikuatirkan akan 
menimbulkan benturan dengan keragaman pengetahuan lokal.  
 
Penghargaan terhadap variasi kearifan lokal sebagai suatu pengetahuan bisa membantu pengambil 
kebijakan untuk merumuskan kebijakan yang tepat sasaran dan tepat guna. Keragaman kebijakan 







 


public yang berbasis pada variasi pengetahuan lokal akan menjadikan upaya-upaya pengurangan 
risiko bencana, penanganan bencana dan rekonstruksi sebagai sesuatu yang tidak asing bagi 
masyarakat setempat. Pengintegrasian dan pengurangan risiko bencana ke dalam penghidupan 
berkelanjutan misalnya dengan memberikan pelatihan alternatif mata pencaharian yang disesuaikan 
dengan kapasitas sumber daya alam dan sumber daya manusia. 
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Abstract: In the absence of detailed quantitative information about hazards and risk, it can be difficult 
to assess and compare the level of risk across a variety of different natural and technological hazards. 
This often prevents agencies responsible for managing risk in their respective areas from taking the 
first step to prioritise the risks they have to manage. Local government must make decisions based on 
the information they currently have, which may be qualitative and variable in accuracy and quality 
across different hazards. This paper describes a model used in New Zealand which enables a 
comparative risk assessment to be undertaken in the absence of detailed hazard and risk information.  
 
Keywords: hazard, risk, risk profile, comparative risk assessment, New Zealand.  


1. INTRODUCTION  


For a district or province to manage risks effectively, it is important to understand the risk management 
context within the area, to know what can happen, what hazards and risks are most important and 
what risks should be managed as a matter of priority. Developing a clear understanding of the district’s 
risk profile is fundamental to guiding the appropriate application of resources and effort to reduce risk, 
and prepare for and manage a disaster. 
 
The risk profile provides a broad picture of the social, natural, built and economic environments within 
the district’s area and outlines how the various hazards are likely to impact on the area’s communities. 
The risk profile includes an analysis of the likelihood and consequences (the risk) of those hazards 
and an evaluation of current and potential reduction, preparedness, response and recovery decisions 
and actions in relation to the district’s prioritised risks. 
 
In the absence of detailed quantitative information about hazards and risk, it can be difficult to assess 
and compare the level of risk across a variety of different natural and technological hazards. This often 
prevents agencies responsible for managing risk in their respective areas from taking the first step to 
prioritise the risks they have to manage.  
 
New Zealand is currently developing a range of quantitative risk assessment tools (e.g. Riskscape) 
which will provide objective and quantifiable information to assist decision makers to prioritise and 
manage risks. These tools require asset data and quantitative hazard models which require time and 
resources to compile. 
 
In the meantime, local government must make decisions based on the information they currently have, 
which may be qualitative and variable in accuracy and quality across different hazards. 
 
New Zealand local government uses a tool called SMG (Seriousness; Management; Growth) to help 
compare and prioritise risks. This paper describes the SMG methodology. 


2. RISK ASSESSMENT  


Risk assessment involves the specific steps in the risk management process of hazard identification, 
an initial description of risks, risk analysis and risk evaluation. A detailed description of the risk 
assessment process is provided in the AS/NZS 4360 risk management process standard. 
 







 


  


Figure 1. The risk assessment (yellow circles) process (after AS/NZS 4360 risk management process 
standard). 


2.1. Risk Management Context 


Ideally, districts should provide a comprehensive summary of the natural, social, built and economic 
environments within their respective areas. The purpose of summarising these environments is to give 
the district a clear and agreed picture of the broad parameters within which disaster risk management 
operates. A description of each of the environments above should include a summary of at least the 
following factors: 
 


 Social: population, social structures, vulnerable groups, ethnic diversity, and indigenous 
peoples. 


 Natural: geography, geology, and climate. 


 Built: residential, commercial, key lifelines utilities and industrial, and agricultural 
infrastructure. 


 Economic: regional economy, growth, employment, income, tourism, and resources. 
 
Particular attention should be paid to trends in any of these factors which may add to risk in the future.  


2.2. Risk Identification 


Start by identifying hazards of relevance to the area. It is recommended that the breakdown of 
hazards be within the three commonly accepted hazard categories – natural, technological, and 
biological. 
 
Develop descriptions of the hazards and risks. Risk descriptions are essential for communication with 
partners and are the basis of accurate risk assessment. 


2.3. Risk Analysis 


Once completed, the hazard identification and risk descriptions will help to inform risk analysis. Risk 
analysis involves considering the likelihood and consequences of each type of hazard (defined by the 
risk description above), as the first stage in determining priorities. 
 
Qualitative analysis of risk is recommended using the following measures of consequence (Table 1) 
and likelihood (Table 2). 
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Table 1. Measure of consequence of impact 
 


 
 


Table 2. Measure of likelihood – generic 
 


 
 
A quantitative measure of likelihood is unlikely to be useful for an initial risk analysis, but should be 
considered as part of more detailed hazard-specific risk management at the local level, for example for 
flood risk management. 


2.3.1. Qualitative Risk Matrix  


The qualitative risk is determined using a risk analysis matrix, defined by two factors; likelihood and 
consequence. The levels of risk defined in the matrix are a modification of the risk analysis matrix in 
the AS/NZS 4360 risk management standard.  
 
The use of the modified qualitative risk analysis matrix below (Table 3) is recommended: 
 


Table 3. Qualitative risk analysis matrix 
 


 
 
The process for risk analysis using the above matrix is usually a collaborative effort involving key 
stakeholders who can draw upon previous risk analyses, new hazard and risk information and 
experience. The result of the analysis will rate each hazard risk as either very low, low, moderate, 
high, very high or extreme, as shown above. 
 
Auckland (New Zealand) used the above approach to group its hazards and came up with the list 
shown in Table 4. 
 







 


Table 4. An example of a qualitative risk analysis matrix from Auckland, New Zealand (Auckland 
CDEM Group Plan DRAFT 2010-2015) 


 


 
 


2.3.2. Thresholds for prioritization of risks  


Once the risk analysis is complete and each hazard has been rated for risk, the district reaches a 
decision point regarding the cut-off level of risk for further evaluation. This decision is entirely at the 
discretion of each district, and most may decide to include at least moderate-rated risks for further 
evaluation. As an example, the district may decide to undertake risk evaluation only for those risks 
rated high, very high or extreme, and may decide not to do a risk evaluation for risks rated moderate, 
low or very low. 


2.4. Risk Evaluation – application of the SMG model 


Risk evaluation provides a useful way of determining priorities for significant district or provincial risks. 
 
The SMG model involves prioritising risks by evaluating each risk across three different criteria: 
Seriousness, Manageability and Growth (SMG). 
 
Table 5 shows a typical matrix used to evaluate risks using the SMG model. The hazards in the left 







 


hand column of the matrix are those determined using the qualitative risk analysis above and applying 
an agreed threshold as discussed above in 2.3.2. 
 


Table 5. SMG Model Matrix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The process for risk evaluation using the above risk profile matrix is as follows: 


2.4.1. Seriousness  


Assign a consequence rating (number from 1-5) to each of the four environments within Seriousness 
of the matrix. Tables 6 – 7 provide examples of how the ratings can be derived for the social and 
economic environments using the cities of Donggala (Central Sulawesi) and Mataram (Nusa Tenggara 
Barat). 
 
 


Table 6. Seriousness: Social Environment (Based on 2012 Population Data Source: 2012 census) 
 


 
 


 
 
 
 
 
 
 
 







 


Table 7. Seriousness: Economic Environment (Based on Regional GDP Pesisir Selatan (2012) = 13 
290 000 million rupiah (US$1000 M)) 


  


 
 
 


Table 8. Seriousness: Built Environment 
 


 
 


Table 9. Seriousness: Natural Environment 
 


 







 


2.4.2. Manageability  


The manageability rating is developed from 1 to 5 based on the combination of management difficulty 
and current level of effort being applied (Table 10). The rating is developed and entered on the matrix 
for each of Reduction, Preparedness, Response and Recovery. The sub-total represents an average 
manageability value and has a minimum value of 1 and a maximum value of 5. 
 


Table 10. Manageability 
 


 
 
In considering the degree of management difficulty and current effort, consideration is given to the 
types of management interventions used across the reduction, readiness (preparedness), response, 
and recovery spectrum. Figure 2 shows some examples of what these interventions are. 


2.4.3. Growth  


The growth rating is shown in Table 11. A rating is developed from 1 to 5 based on the combination of 
the probability of occurrence of the event arising and the changes in community exposure to the event.  
 
This aspect of the model provides for climate change (e.g. an increase in the probability of storms, 
flooding and coastal erosion) and changes in community exposure such as population increase and 
density.  
 


Table 11. Growth 
 


 
 
 
 







 


 
 


Figure 2. Types of interventions across the reduction, readiness (preparedness), response, and 
recovery spectrum. 


2.4.4. Weighting the Criteria  


The Seriousness criterion should be weighted higher than either Manageability or Growth. For the 
purposes of disaster risk management, seriousness should always be the key driver and is inherently 
more important than the other two criteria. It is recommended that Seriousness be weighted twice as 
important as the other two criteria, thus making it half of the overall rating. 
 
The seriousness criteria should be amended to reflect the relative importance of the four factors – 
social, built, economic and natural environments. The following weighting is recommended for use in 
New Zealand: 
 


 Social – 50% of the total value, due to the high priority of protection of human life and safety 
and community readiness, response and recovery. 


 Built – 25% of the total value, due to the importance of protecting lifeline utilities and other 
critical infrastructure in relation to social concerns. 


 Economic – 15% of the total value, reflecting a secondary priority and the fact that the built 
environment will normally account for most of the economic damage. 


 Natural – 10% of the total value, reflecting the relatively low level of concern within the 
disaster risk management sector (noting that environmental concerns are primarily covered 
within other sectors). 


 







 


Note that these weightings are arbitrary and should be set to reflect the values of the community. 


2.4.5. Risk Total 


Once all the rating values have been completed, the sub-total in the yellow columns in Table 5 are 
added to provide the risk total for each hazard identified. The matrix can then be sorted to give a list of 
hazards ranked by risk. This ranked list can then be used to help underpin the approach to risk 
management. 
 
Table 12 shows a completed SMG matrix as developed for Auckland in 2009. 


2.5. Advantages and Disadvantages of the SMG model 


The SMG model was first used in New Zealand 10 years ago and has proved to be very effective in 
engaging a large number of agencies in a discussion about hazards and risks. It provided a more 
systematic assessment of risks and attempted to quantify what was acceptable, for example, the 
number of lives lost and economic damages. Crucially it has enabled identification of critical gaps in 
understanding about some hazards and risks which have been systematically filled over the last 
decade. 
 
However, it does have its limitation as a method. It’s often not systematic enough and information is 
variable across hazards. Subjective judgement is often used to fill gaps in information and there can 
be an over-reliance on the numerical rating system. The final totals are only intended to provide a 
comparative risk ranking, not an absolute risk score. 
 
More work is required to define ‘acceptable’ evaluation criteria. Doing this requires community 
consultation and input into what these should be. This can be a lengthy (but necessary) process. 
 
With more quantitative risk models becoming available, the SMG model may eventually be replaced. 
However, it remains a good method for engagement across agencies and for building shared 
ownership of risk.    


 
Table 12. Example of a completed SMG matrix (for Auckland, New Zealand) 
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Abstract: Floodplain Management Planning (FMP) is an effective tool for flood hazard mitigation. This 
is achieved by recognising four essential components. These components/elements being; river 
channel management, structural measures, planning controls and emergency management. This risk 
management process follows the recognised form of hazard identification, options assessment and 
implementation. While FMP development is not integrated catchment management, it can be nested 
into a larger context and framework. Importance is placed on the avoidance of the hazard if possible in 
the first instance. If the hazard cannot be avoided then considerable emphasis is placed on the 
recognition of the residual risk associated with any structural measures. Four principles for the FMP 
process were adopted in the Wellington Region; this is after 25 years’ experience in developing FMPs. 
 
Keywords: flooding, flood, risk, management, mitigation, planning, etc.  


1. INTRODUCTION 


Floodplain Management Planning (FMP) is a process which has been in use in the Wellington Region 
for over 25 years. It is an exercise in managing the complete spectrum of risk associated with flooding, 
but is not a model for integrated catchment management. The FMP process can however be nested 
inside a wider integrated catchment management assessment. 
 
The primary emphasis for developing FMP’s is to avoid flood hazard in the first instance. If the hazard 
can be effectively mitigated by avoidance, priority is given to this. In any area given protection by 
structural measure there remains the residual risk of breach or an overdesign event. With this in mind 
even where protection is provided to an area, further intensification is discouraged in these areas as 
this will only increase the consequences of this residual risk. 
 
The effective use of planning instruments, by using hazard categories to inform rules and restrictions 
is seen as the second emphasis of the FMP approach. 


2. FOUR ELEMENTS OF THE FMP 


The concept behind FMP's is that the complete range of flood risk is addressed. That is that the risk 
from the frequent flooding all the way up to that which would occur in the largest probable, the 
Probable Maximum Flood (PMF). Each of four elements will be able to address a certain proportion of 
the total risk. All four of the elements work together to provide this coverage of the flood risk, they can 
complement each other and can also be interdependent. 
 
The balance of how much of this mitigation of the flood risk is handled by each of the four elements 
has a significant influence on what would occur during and after the flood events themselves. 
 
If little river management and structural measures are used in any given FMP the remaining elements 
would then be required to cover the larger portion of the risk. In such situation very strict controls 
would have to be incorporated into planning documents and they would also need to be strictly 
enforced. It may be that communities might rely on flood warning systems to provide enough warning 
to ensure the risk to human life was reduced, but would mean that the community would suffer almost 
complete property damage, and would also be reliant of the success of any warning and evacuation. 







2.1. River Channel Management 


The river(s) form and hydraulic characteristics have a significant impact on the flooding mitigation 
approach that will be taken. Issues relating to the flow capacity and erosion of the river(s) have to be 
dealt with first as they are subject to the most frequent activity. This activity in the channel can vary 
from small frequent floods to larger less frequent floods. Most planning will require a degree of 
certainty to be established around the position and form of the river for the duration of the FMP period. 
 
The types of works which could be included in the channel management might be related to the gravel 
resource in the river or with removal of vegetation that may build up within the river corridor. River 
channel management should promote improvement in the habitat values of the river system, and not 
generally decrease them. 
 


 
 


Figure 1. Main flood carrying capacity of any river is the main channel, Hutt River, Oct. 1998. 


2.2. Structural Measures 


This is the main mechanism that has been used historically for dealing with design flood events. The 
concept is that there will be a barrier between areas of flooding and those which are protected up to a 
given design event. While this may be effective and possibly required on some level, the avoidance of 
the hazard is of course in the first instance preferred.  
 
Barriers to flood waters are generally the most expensive element of any proposed combination of 
elements to manage the flood risk. It is important that such expensive works are suitable and have an 
acceptable ratio of their benefit when compared to the cost to the community. 
 







 
 
Figure 2. Flooding to an urban residential area with inadequate flood barriers. Waiwhetu Stream, Feb. 


2004. 


2.3. Planning Controls 


The next element of the FMP process is to where at all possible restrict development in areas that are 
subject to flooding hazard. This can be achieved by classifying the flood hazard into categories. These 
categories could represent:  


 The main river channels themselves, the water travels at such speed in these areas that any 
development at all would not be prudent. 


 Areas outside of the main river channel, where flood waters still have the speed and depth to 
cause damage to buildings and would represent a significant risk to human life. Again these 
areas would not be suitable for development. 


 Areas in which flood waters rise and fall with the course of the flood but there are no issues 
which the speed of the floodwaters. In such areas if the floor levels of the buildings can be 
raised above the floodwaters then the hazard can be effectively mitigated. 


 Areas which used to flood but due to the building of structural works no longer flood up to the 
design flood level. In these we like the residual risk to be recognised. The fact that the land 
used to flood indicates that they would again if the defences failed or a larger than design 
event flood was to occur. 


 
These categories can then be included in the local planning maps. The hazard categories are then 
used to identify where development might and might not be appropriate. If a large amount of the 
mitigation of the flood risk is dependent on this element, it then becomes critical that planning controls 
are enforced. 


2.4. Emergency Management 


After the flood risk mitigation addressed by the previous three elements, the remaining risk up to and 
including the PMF will be dependent on emergency management. Warning systems can, depending 
on the type of river be put in place to provide up to a degree of warning to the community. These 
require that the community are aware that they exist, how they perform and that they need to react 







quickly. It also requires that vulnerable members of the community are recognised and plans are 
developed to ensure that they can be kept safe during times of flooding. It should be noted that not all 
events during times of flooding can be predicted so there will always be a degree of response 
required. 
 
Another facet of a planned emergency response is for the emergency services to have access to 
accurate and relevant flood mapping information. Such information could be in the form of time to 
inundation mapping of the flood hazard area. This mapping can allow the emergency services better 
understand both the most vulnerable in the community and also the flooding behaviour of the river. 
 


 
 


Figure 3. Illustrates that you should be prepared for the unforeseeable, such as this slip, Hutt River, 
Feb. 2004. 


3. THE THREES PHASES IN FLOODPLAIN MANAGEMENT PLANNING 


The FMP is a document which provides detail of not only the flood hazard, but what will be done to 
mitigate it, and where and when these works will take place. It outlines the impact on the community 
and details how any works will be paid for. It also can provide an indication of how the river will be 
managed for the duration of the plan. This component is critical in New Zealand as legislation strictly 
controls what works can take place in the river channel. 
 
The FMP document then becomes the go to resource for all those interested in or responsible for flood 
risk management for that river system and floodplain. The FMP document has a finite life of between 
30 and 40 years and is reviewed at 10 year intervals. 
 
 







 
 


Figure 4. Outlines The Three Phases Of The FMP Process. 


3.1. Phase 1 Hazard Identification 


The first step in the process is to establish the following: 


 What the climate is in the catchment and region, 


 Assess the catchment condition and run-off potential, 


 Establish the river flows for given design flood events, 


 Understand the sedimentation and geomorphology of both the river and in particular the study 
reach, 


 Quantify the nature and extent of the flooding on the floodplain, 


 Identify who is impacted by the flooding, and how much they are impacted, 


 Identify what the damage and impact of the flooding would have on the community, 


 Identify what the conditions would be to build barriers to protect from flooding, i.e. ground 
conditions, 


 Identify key infrastructure that may be subject to flooding hazard, 


 Identify key social and cultural values within the floodplain, 


 Identify and describe the habitat values of the river and floodplain. 
 
A comprehensive report should be completed summarising all this information. The report should be 
enough information for those directly involved to be able to understand all the data collected in the 
investigation phase. 







3.2. Phase 2 Options Assessment  


The second phase of the FMP process is where the form of the elements to be incorporated into the 
FMP document are finalised. Since there are many different ways the four elements can be combined 
the option selection process is important. The complexity of each combination of options generally 
requires that tools like Multi Criteria Analysis (MCA) be used in the evaluation process. 
 


 
 


Figure 5. Outlines The Options Selection And Evaluation Process Within Phase 2. 


3.3. Phase 3 Implementation of the FMP 


The final phase of the process is to summarise the details and outcomes from Phases 1 and 2, 
including the all the consultation that has taken place into a single FMP document. This summary 
should be completed in such a way that the final product gives details of what will be done and when it 
will be done to mitigate the flood risk to the community. It should be readable by all those with an 
interest in the flood hazard. The document should be clear and also comprehensive. The FMP 
document is the final form of the FMP and as such should have high production values. 
 
The priorities for the mitigation of the flood hazard should be carried out as outlined in the final FMP 
document. Some of the elements will be easier to implement than others i.e. physical works are easier 
to follow and understand than say making changes to panning documents or developing a 
comprehensive emergency management plan. There should however be some scope to vary 
elements slightly to take into consideration changes which not catered for during the development of 
the FMP, or to take into account very different conditions than those considered in the FMP.  
 
Sometime after the elements of the FMP have been put in place a review should take place. This 
review should consider if the elements of the FMP that have been put into place have been 
successful. This review should result in a revised FMP document which includes any changes 
identified as being required in the review. 







4. CONSULTATION 


Another important aspect of the FMP process is the consultation with affected parties across the 
floodplain and community. It is important to consult widely about the FMP process so the community: 


 Are aware that action is being taken to mitigate the flood risk, 


 Are aware of the nature of the flood risk, 


 Have the opportunity to take part in the process so they become engaged, 


 Are able to contribute to in ways to the process so they can see their input in the final product. 
 
This is by far the most challenging of all the aspects of the FMP process. You have to find a way to 
engage those affected by flooding in such a way that then become vested in the process. Once the 
affected parties are vested in the process they are effectively engaged. The community have to be 
kept up to date with progress through the process and the key decisions that have been made. 
 
By having an engaged community that is up to date with where you are in the process, means that you 
have a good indication of their position on any matters that may be being considered. This allows you 
to understand what they want and how best you can deliver it.  
 
This can be particularly important if limited resources are available, or if what is being considered has 
negative implications for the community. Difficult decisions sometimes have an impact on the 
community, and may not have their approval. In such circumstances the community need to know the 
reasons why the decisions have been made, this is far easier to do if you have a community who are 
already engaged in the process. 


5. PRINCIPLES ADOPTED IN WELLINGTON REGION, NEW ZEALAND 


After describing the process it is important to outline four general principles to be used when 
developing the FMP process for any given flood hazard. We see them as being key to the success of 
the FMP process. 


5.1. Avoid building in areas at high risk of flood hazard 


If building in the hazard area can be avoided this is the best action that can be taken. 


5.2. New flood protection infrastructure will only be considered where 
existing development is at risk  


This is to ensure that areas of flood hazard are not progressively reclaimed from the floodplain. 


5.3. Establish standards of flood protection relative to the degree of risk 


Provide appropriate levels of protection to the community. As an example farm land would not be 
protected to the same level as a large urban area. 


5.4. Climate Change 


Design parameters have been adopted by the Flood Protection department under present best 
guidance. It is recognised that these design criteria are likely to change as our knowledge of climate 
change becomes better defined. 
 







6. CONCLUSION 


Flooding is one of the most common hazards large areas of land are exposed to on a regular basis. 
New Zealand has considerable experience with flooding from high energy river systems that discharge 
to the coast. A valuable tool for assessing how to mitigate these flood risks has been the development 
of FMPs in the Wellington Region. 
  
FMPs provide a framework which can mitigate the complete spectrum of flood risk to a community in a 
way that is both affordable and sustainable. It has been found to be very valuable to agree a set of 
guiding principles for those that are developing FMPs.  
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Intisari: Banjir merupakan fenomena genangan di suatu lahan yang pada taraf tertentu merupakan 
keberatan, sehubungan dengan dampak negatif atau gangguan yang ditimbulkan. Dampak negatif 
dimaksud antara lain berupa munculnya daya rusak selama berlangsungnya kejadian banjir yang 
dapat mengakibatkan hilangnya jiwa manusia, manusia yang terluka, serta rusaknya infrastruktur 
(jembatan, jalan, permukiman, persawahan, kawasan perdagangan, dll). Dampak negatif lain setelah 
proses berlangsungnya banjir dapat timbul dalam bentuk terganggunya kesehatan masyarakat (fisik 
maupun psikologis), terhentinya aktivitas perekonomian, tidak berfungsinya beberapa properti dan 
infrasruktur, dlsb. Seiring dengan perkembangan fenomena respon hujan dan aliran pada suatu 
daerah tangkapan atau daerah aliran sungai, dikenal tiga tipe banjir, yaitu banjir biasa, banjir banding, 
dan banjir aliran bersedimen atau aliran debris. Proses berlangsungnya ketiga tipe banjir tersebut 
saling berbeda ditinjau dari segi waktu datangnya banjir, lama berlangsungnya banjir, serta besarnya 
puncak banjir. 
Naskah ini memuat beberapa pandangan tentang langkah antisipatif, dalam rangka penanganan dan 
pengendalian banjir yang diawali dengan pemahaman tipe banjir beserta contoh-contohnya, dampak 
negatif yang ditimbulkan, serta usaha mtigasi dampak negatif tersebut melalui pengembangan sistem 
pemantauan serta sistem peringatannya. Ilustrasi lain disajikan pentingnya kolaborasi/jaringan 
berbasis kemitraan dalam melakukan pemantauan dan peringatan banjir diantara berbagai pihak yang 
di wilayah kabupaten.  
 
Kata kunci: Banjir, tipe, dampak negatif, mitigasi dampak, jaringan kemitraan. 


1. PENDAHULUAN 


1.1. Tipe Banjir  


Banjir terjadi apabila intensitas hujan yang jatuh di suatu Daerah Aliran Sungai (DAS) melebihi 
kapasitas infiltrasi, setelah laju infiltrasi terpenuhi, air akan mengisi cekungan-cekungan pada 
permukaan tanah. Setelah cekungan-cekungan tersebut penuh, selanjutnya air akan mengalir 
(melimpas) di atas permukaan tanah. Limpasan permukaan (surface runoff) yang merupakan air hujan 
yang mengalir dalam bentuk lapisan tipis di atas permukaan lahan akan masuk ke parit-parit dan 
selokan-selokan yang kemudian bergabung menjadi anak sungai dan akhirnya menjadi aliran sungai. 
Di daerah pegunungan (bagian hulu DAS) limpasan permukaan dapat masuk ke sungai dengan 
cepat, yang dapat menyebabkan debit sungai meningkat. Apabila debit sungai lebih besar dari 
kapasitas sungai untuk mengalirkan debit maka akan terjadi luapan pada tebing sungai sehingga 
terjadi banjir. Di DAS bagian hulu dimana kemiringan lahan dan kemiringan sungai besar, atau di 
suatu DAS kecil kenaikan debit banjir dapat terjadi dengan cepat, sementara pada sungai-sungai 
besar kenaikan debit terjadi lebih lambat untuk mencapai debit puncak. Banjir yang terjadi setiap 
tahun di banyak sungai di Indonesia menyebabkan kerugian yang sangat besar, baik berupa korban 
jiwa maupun materiil. Beberapa variabel yang ditinjau dalam analisis banjir adalah volume banjir, debit 
puncak, tinggi genangan, lama genangan dan kecepatan aliran. Beberapa variabel tersebut saling 
terkait, tergantung pada sifat atau karakter beban (hujan), serta respon lahan (tutupan, infiltrasi, 
topografi, serta fisiografi) terhadap beban hujan tersebut. Dampak akibat banjir yang ditimbulkan juga 
dapat berbeda dari beberapa tipe banjir yang dihasilkan, demikian pula dengan usaha pengurangan 
resiko akibat bencana banjir tersebut. Pada Tabel 1 disajikan tipe bencana banjir yang secara umum 
dibedakan menjadi bebanjir biasa, banjir bandang, serta banjir lahar. Pada tabel tersebut juga 
ditunjukkan sifat atau karakter banjir, dilihat dari segi waktu datang banjir, besarnya puncak banjir, 







daya rusak yang ditimbulkan, serta tingkat kesulitan pada saat melakukan evakuasi pada saat banjir. 
Pada Gambar 1, 2, dan 3 disajikan berturut-turut ilustrasi banjir biasa, banjir bandang, dan banjir 
lahar. Dari ilustrasi tersebut dapat dibayangkan mengenai sifat/karakteristika untuk masing-masing 
tipe banjir dengan dampak negatif yang dapat ditimbulkannya. 
 


Tabel 1. Tipe dan sifat/karakteristika banjir 


Jenis dan 


Sifat 


Banjir


Waktu 


Tiba


Kecepatan 


Aliran


Daya 


Rusak


Kesempatan 


Evakuasi


Banjir 


Biasa


Relatif 


Lebih 


Lama


Relatif 


Lebih 


Lambar


Relatif 


Lebih 


Kecil


Relatif Lebih 


Sempat


Banjir 


Bandang


Relatif 


Lebih 


Singkat


Relatif  


Lebih 


Cepat


Relatif 


Lebih 


Besar


Relatif 


Kurang 


Sempat


Banjir 


Lahar


Relatif 


Sangat 


Singkat


Relatif 


Sangat 


Cepat


Relatif 


Sangat 


Besar


Relatif Tidak 


Sempat
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Gambar 1. Banjir Biasa (Bengawan Solo). 


 


Gambar 2. Banjir Bandang (Way Ela, Ambon). 







 


Gambar 3. Banjir Lahar (G. Merapi), 23 April 2012. 


1.2. Pola Pengatusan (Drainage Pattern) 


Pola pengatusan atau  drainage pattern sering didiskripsikan sebagai suatu kawasan atau area yang 
terdiri dari suatu sistem lahan dengan satu atau lebih alur-alur yang secara satu kesatuan  
memberikan karakteristika respon hujan aliran tertentu. Pemahaman pola pengatusan sangat 
diperlukan dalam rangka mengetahui beban aliran, sumber atau penyebab genangan, serta rencana 
pengatusannya. Suatu sistem sungai dapat terdiri dari satu sungai besar dan beberapa sungai kecil 
yang saling memberi pengaruh. Penyelesaian suatu masalah banjir perlu mempertimbangkan 
wilayah/basin dari sungai besar tesebut, terutama bila basin sungai termasuk dalam lebih dari satu 
daerah administratif. Konsep yang dianjurkan untuk Indonesia adalah one river - one plan - one 
integrated management, atau pengelolaan satu sungai secara terpadu, satu sungai - satu rencana. 
Pola pengatusan merupakan fungsi dari karakter daerah tangkapan (fisiografi: - bentuk permukaan, 
kemiringan permukaan, struktur geologi permukaan, serta tutupan lahan). Didalam pengendalian 
banjir pola pengatusan dapat dipisahkan menjadi sistem drainase makro (sungai utama) dan sistem 
drainase mikro (anak sungai dan tata saluran drainase). Pada Gambar 4 disajikan sistem sungai yang 
terdiri dari satu sungai besar dan beberapa anak sungai kecil secara tipikal, berikut bpersoalan banjir 
yang umumnya berada di kawasan muara. Pengendalian banjir suatu sungai dapat dilakukan dengan 
berbagai cara yang masing-masing tergantung pada daerah yang akan diamankan, maupun kondisi 
lain berupa tingkat pengendalian yang akan dilakukan.  


 


Gambar 4. Sistem Sungai dan Pengendalian Banjir. 







Dari Gambar 4 terlihat bahwa cara umum atau konvensional dalam pengendalian banjir skala makro 
suatu sungai adalah dengan melakukan cara-cara seperti berikut: 


1). Membangun jalan banjir atau diversion/ flood way untuk mengurangi debit, 


2). Melakukan penggalian dasar sungai atau excavation untuk menurunkan elevasi muka muka air 
sehingga tidak melimpas ke kanan-kiri sungai, 


3). Membangun tanggul atau dike untuk melindungi daerah sekitar dari peluapan muka air tinggi, 


4). Membangun waduk atau reservoir di kawasan hulu untuk mengatur/mengurangi frekuensi banjir 
dari sebelah hulu. 


2. DAMPAK BENCANA BANJIR 


Dampak bencana dapat dinilai dari besarnya korban jiwa dan harta benda, tidak saja dari manusia 
yang meninggal atau hilang, namun juga manusia yang menderita (luka fisik, luka jiwa atau trauma, 
gangguan kesehatan, ganguan ekonomi, dlsb). Dalam beberapa hal jumlah manusia yang menderita 
mempunyai banyak klasifikasi termasuk kategori umur dan gender, bahkan sampai pada posisi 
penderita dalam keluarga. Gangguan keluarga akan semakin tinggi apabila yang terkena dampak 
adalah anggota keluarga yang menjadi tulang punggung atau yang mencari nafkah.  Tabel 2 berikut 
merupakan dampak kerugian ekonomi pada banjir Bengawan Solo 2007.  


Tabel 2. Kerugian banjir Bengawan Solo (Rp. Milyar) 


 


Kehadiran bangunan pengendali sedimen (dam penahan sedimen, dam konsolidasi, ataupun 
groundsill), diharapkan dapat mengurangi daya rusak yang diakibatkan oleh banjir lahar. Hal ini 
dimungkinkan karena kemiringan dasar sungai relatif menjadi lebih landai setelah dibangunnya 
bangunan pengendali sedimen. Namun demikian perlu dipahami bahwa semua bangunan tentunya 
mempunyai kapasitas atau daya tampung tertentu. Apabila kapasitas terlampaui, sudah barang tentu 
fiungsi bangunan akan hilang dan pada gilirannya bangunan itu sendiri akan rusak. Selama bulan 
Januari 2011 telah terjadi beberapa kali banjir lahar yang melanda di beberapa sunga dan merusak 
beberapa bangunan pengendali sedimen di sungai tersebut (lihat Gambar 5 dan 6). 


 


Gambar 5. Kerusakan awal bangunan. 
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Gambar 6. Kerusakan pada pilar dan pangkal jembatan. 


Kerusakan bangunan sungai tersebut pada umumnya diawali dengan adanya fenomena gerusan 
lokal, baik pada bagian struktur yang menempel pada tebing sungai maupun pada bagian tengah 
(pilar sungai ataupun bangunan melintang sungai). Pada tahap-tahap awal banjir lahar akan memicu 
terjadinya agradasi alur sungai, atau kenaikan elevasi dasar sungai, namun pada tahap selanjutnya 
banjir lahar akan mengakibatkan gerusan lokal serta erosi yang mengganggu stabilitas konstruksi, 
diikuti dengan kondisi dimana bangunan akan mengalami keruntuhan. Tergantung pada intensitas 
aliran banjir lahar yang berikutnya, dinamika perubahan morfologi sungai akan tetap berlangsung. 
Dibanding dengan aliran banjir tanpa sedimen sungai, aliran banjir lahar akan mengandung banyak 
sedimen sehingga daya rusak yang diakibatkan (baik berupa gerusan lokal maupun tekanan kejut) 
akan semakin meningkat. 


3. MITIGASI DAMPAK BANJIR 


3.1. Penanganan Bencana (Hazard) 


Pengurangan resiko akibat bencana banjir atau mitigasi bencana banjir dapat ditempuh melalui dua 
pendekatan, yaitu pendekatan struktural serta pendekatan non struktural. Pendekatan struktural 
bersifat pengendalian fisik bencana (hazard), yang pada suatu tingkat akan mengalami keterbatasan 
(baik keterbatasan sumber dana maupun teknologi). Khusus untuk pendekatan banjir, dikenal 
penanganan hazard pada sistem makro seperti diilustrasikan, ataupun penanganan pada sistem 
mikro, utamanya jaringan drainasi ke semua tingkatannya. Dalam hal manusia dengan segala 
aktivitasnya tidak menimbulkan tekanan terhadap lahan, dimana masih tersedia ruang pada suatu 
daerah pengatusan, maku pendekatan penanganan bencana pada sistem makro merupakan hal yang 
sangat efektif dalam usaha penanganan banjir. Namun sebaliknya apabila di daerah pengatusan 
sudah penuh dengan penduduk dengan segala aktivitasnya, pendekatan struktural akan menemui 
banyak kendala sosial, sehinga pelaksanaan  program penanganan bencana (hazard) akan semakin 
sulit dilakukan atau  mempunyai keterbatasan tinggi. Dalam hal demikian program mitigasi bencana 
perlu dilakukan dengan penurunan tingkat kerentanan kawasan yang potensial terkena dampak banjir. 
 
Pada banyak kasus banjir di daerah urban seperti halnya ibu kota Jakarta, penanganan sistem makro 
saja seperti halnya pembangunan Banjir Kanal Barat dan Banjir Kanal Timur, termasuk juga 
normalisasi K. Pesanggrahan, K. Ciliwung, dan sungai-sungai besar lainnya, dinilai belum cukup 
mengurangi resiko permasalahan bnanjir di Jakarta. Fakta menunjukkan adanya beberapa daerah 
atau kawasan yang rentan terhadap genangan yang disebabkan oleh berbagai hal, antara lain 
kawasan yang berupa daerah rendah/daerah depresi, hujan dengan intensitas tinggi, serta sistem 
drainasi mikro yang tidak berfungsi dengan semestinya (dimensi yang semakin berkurang karena 
sedimentasi, infrastruktur pintu yang tidak bekerja dengan sempurna), serta interkoneksi antara 
sistem drainase mikro dan sistem alur makro (banjir kanal, sungai utama, dll) yang belum 
terselesaikan. Kehadiran polder sejak jaman pendudukan Belanda merupakan indikasi bahwa 
kawasan Jakarta merupakan kawasan yang rawan/rentan terhadap genangan. Keberadaan banyak 
situ atau danau alam yang semakin lama semakin berkurang karena desakan pemenuhan kebutuhan 
lahan untuk permukiman menjadikan unjuk kerja respon hujan aliran semakin kurang kondusif karena 
tidak adanya daerah retensi banjir yang dapat berlangsung dengan kehadiran situ tersebut. Desakan 
okupansi pemanfaatan lahan di sekitar situ bahkan sampai menyebabkan runtuhnya situ yang diikuti 
dengan banjir bandang, yaitu runtuhnya bendungan Situ Gintung pada tanggal 27 Maret 2009 di 
kawasan Tangerang, Propinsi Banten. 







3.2. Penanganan Kerentanan (Vulnerability) 


Suatu daerah atau kawasan dinilai mempunyai kerentananan terhadap bahaya banjir apabila 
genangan yang terjadi di daerah tersebut sangat mudah untuk menimbulkan gangguan terhadap 
masyarakat di daerah sekitarnya. Genangan bukan merupakan suatu keberatan apabila terjadi pada 
suatu daerah atau kawasan yang tidak ada penduduknya, misal di kawasan remote atau kawasan 
yang terpencil. Hal ini semata untuk mendukung kemudahan menyusun skala prioritas penanganan 
genangan. Namun demikian, dengan suatu pertimbangan lingkungan, walaupun tidak terdapat 
permukiman maupun aktivitas manusia, suatu gengan yang terjadi pada suatu kawasan dimana 
terdapat biota yang strategis untuk dilindungi, kawasan atau daerah tersebut dapat saja dikategorikan 
sebagai kawasan yang rentan terhadap bahaya banjir. Penanganan kerentanan atau kerawanan 
sesungguhnya merupakan sisi lain dari peningkatan ketahanan (resilience). Peningkatan ketahanan 
berbasis peran serta mayarakat menuntut proses-proses yang selalu menyertakan peran serta 
masyarakat yang sesusungguhnya. Basis peran serta masyarakat menuntut beberapa proses kunci, 
dua diantaranya adalah bukan program untuk masyarakat tetapi program bersama masyarakat. 
Kehadiran pihak selain masyarakat yang menjadi target pemberdayaan (seperti halnya peneliti, 
pemerhati, konsultan program, narasumber, dll), perlu menempatkan diri sebagai fasilitator. Untuk 
dapat memerankan sebagai fasilitator yang baik, fasilitator diharapkan memahami kondisi lokalitas 
dari masyarakat, antara lain persepsi dan kapasitas masyarakat tentang bencana, aspirasi 
masyarakat dalam mengantisipasi bencana, serta isu lokalitas lainnya. 


3.2.1. Pemantauan Hidraulika/Hidrologi 


Saat ini proses pembangunan yang dipandang mempunyai jaminan keberlanjutan adalah proses 
pembangunan berbasis kolaborasi masyarakat. Pada prinsipnya sistem kolaborasi masyarakat adalah 
mirip dengan proses pelibatan masyarakat. Istilah kolaborasi dimaksudkan untuk menegaskan bahwa 
masyarakat bersama-sama dengan pemerintah lokal terlibat dalam proses pengembangan sistem 
(lihat skematik pada Gambar 7).  


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Gambar 7. Skematik pemantauan hidrologi/hidrolika. 


 
Skematik model pemantauan seperti disajikan pada Gambar 7 merupakan persyaratan pemantauan 
minimal terkait dengan sistem peringatan banjir, yaitu pengamatan hujan dan pengamatan aliran. 
Informasi yang dihasilkan merupakan respon hujan aliran yang dapat digunakan sebagai bahan 
pertimbangan masyarakat diujung tombak untuk melakukan tindakan-tindakan persiapan dalam 
mengantispasi banjir yang mungkin terjadi. 
 
Beberapa pengalaman praktis menunjukkan bahwa proses pembangunan sistem pemantauan 
berbasis kolaborasi yang diwarnai oleh kondisi lokal, baik yang menyangkut persoalan spesifik kondisi 
sungai maupun kondisi sosial masyarakat di mana sistem tersebut akan dikembangkan. 
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3.2.2. Antisipasi dan Peningkatan Ketahanan 


 
Secara umum, tindakan antisipasi banjir lahar ditujukan untuk mengurangi dampak negatif (kerusakan 
dan kerugian) aapabila banjir lahar tersebut benar-benar terjadi. Yang terpenting dari semua bentuk 
antisipasi adalah menghindari adanya korban jiwa. Dari sifat-sifat bencana banjir lahar serta 
pengalaman fenomena bencana banjir lahar selama ini terlihat bahwa kehilangan jiwa dapat dihindari 
dengan cara memanfaatkan sistem informasi semaksimal mungkin. Namun demikian kegiatan-
kegiatan yang bersifat peningkatan ketahanan, seperti halnya peningkatan kesadaran, 
kapasitas/kecakapan, serta kesiapan sepertinya masih perlu ditingkatkan. Beberapa hal yang harus 
diperhatikan dalam mekaukan kegiatan yang bersifat antisipatif antara lain adalah: 


 Siapa yang harus melakukan kegiatan peningkatan ketahanan? 


 Modalitas apakah yang harus dimanfaatkan? 


 Bagaimana cara memaanfaatkan modalitas yang ada tersebut? 
 
Peningkatan ketahanan atau increasing resilience dapat dianggap sebagai usaha mengurangi 
kerentanan(vulnerability) suatu wilayah terhadap bencana. Sesungguhnya setiap pihak dapat saja 
melakukan usaha-usaha peningkatan ketahanan ini, namun sebagai target tentunya adalah 
masyarakat yang berpotensi terkena dampak bencana banjir lahar ini, misalnya masyarakat yang 
tinggal di kawasan tepian sungai, baik di wilayah pedesaan maupun perkotaan, pengguna jalan dan 
jembatan yang melintasi sungai yang berpotensi mengalirkan banjir lahar. Sedangkan siapa yang 
harus melakukan kegiatan antisipasi, sudah barang tentu adalah pihak yang terkait dengan 
penanganan bencana banjir lahar ini, baik institusi (pemerintah maupun non pemerintah) maupun 
kelompok organisasi masyarakat.  
 
Modalitas yang dapat dimanfaatkan dalam kegiatan antisipasi dapat dilihat dari kondisi sebelum 
kejadian banjir lahar, pada saat terjadi banjir lahar, serta kondisi sesudah banjir lahar. Pada saat 
kondisi sebelum terjadi banjir lahar tentunya setiap pihak dapat mempelajari gejala-gejala yang terkait, 
misalnya kondisi cuaca dan atau hujan.  
 
Pada saat kejadian banjir, umumnya di masyarakat juga telah menggunakan sistem informasi 
menggunakan telepon (seluler) ataupun radio, yang dipancarkan atau disiarkan secara terus 
menerus. Modalitas yang sudah ada di masyarakat (komunitas radio, telepon seluler, ataupun 
tradisional), sebaiknya tetap menjadi bagian dalam sistem pemberitaan banjir lahar. Selain selalau 
memantau dan mengamati gejala kejadian banjir lahar segala persiapan penanganan (penyiapan 
peralatan berat untuk pembersihan, penyiapan penghentian lalu lintas, penetapan jalur alternatif, 
evakuasi masyarakat, dll), harus sudah dilakukan. Selanjutnya, pada saat terjadi banjir lahar, 
sebaiknya masing-masing pihak yang terkait ikut memantau dan menganalisa fenomena kejadian 
banjir lahar serta mencatat atau mendata berikut tindakan yang dilakukan pada saat itu. Catatan 
kejadian ini diperlukan untuk bahan pembelajaran agar pada masa-masa berikutnya dapat dilakukan 
perbaikan terhadap langkap penanganan yang pernah dilakukan. Pada saat sesudah kejadian banjir 
lahar perlu dilakukan pengecekan kembali terhadap semua modalitas yang digunakan baik pada saat 
memantau gejala kejadian banjir lahar. Hal-hal tersebut di atas perlu dilakukan secara terus menerus 
sehingga keberlanjutan tindakan antisipatif akan tetap berlangsung dan dengan demikian ketahanan 
akan meningkat. 


4. KESIMPULAN DAN SARAN 


Uraian berikut merupakan kesimpulan dan saran terkait dengan usaha mitigasi bencana banjir, baik 
berupa banjir biasa, banjir bandang, maupun banjir lahar. 


a. Pemantauan parameter hidraulik/hidrologi (termasuk karakteristika hujan dan aliran) perlu 
dilakukan dengan memperhatikan kaedah fenomena fisik dari parameter tersebut. Informasi yang 
disampaikan perlu melengkapi sistem yang ada. 


b. Sistem kolaborasi masyarakat dinilai lebih berkelanjutan karena masyarakat memahami tentang 
nilai informasi yang diperoleh.. 


c. Penerapan sistem peringatan banjir yang lebih terpadu dan berdaya guna pada masa yang akan 
datang perlu mendapatkan jaminan keberlanjutan (terjaga dari kerusakan maupun hilang). 


d. Kegiatan antisipatif akan berlangsung secara nyata apabila semua pihak yang terkait menyadari 
sepenuhnya pentingnya kegiatan antisipatif tersebut dilakukan.  







e. Membangun kemitraan dan berbagi peran dalam penanganan bencana merupakan hal penting 
namun tidak mudah dilakukan, oleh sebab itu kehadiran sistem jaringan yang terpadu dan 
berkelanjutan sangat diperlukan. 
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Intisari: Pada saat ini persoalan penanganan bencana tidak lagi menjadi suatu persoalan yang harus 
diselesaikan oleh suatu pihak tertentu, baik institusi pemerintah, institusi non-pemerintah, kelompok 
masyarakat, maupun masyarakat secara individu. Dalam banyak hal, kehadiran beberapa pihak 
tersebut merupakan hal yang positif (merupakan kekuatan), namun dilain pihak dapat merupakan hal 
yang negatif (merupakan kelemahan). Peran serta berbagai institusi tersebut perlu dipadukan dan 
disinergikan sedemikian sehingga usaha penanganan dapat dilakukan dengan baik dan memberikan 
hasil yang maksimal. Teknik pemaduan dapat dilakukan melalui semiloka atau workshop, namun 
perlu diselenggarakan secara terstruktur yang dapat membuahkan pembagian tugas dan fungsi pokok 
masing-masing institusi sesuai kerangka waktu dan tujuan kegiatan yang disepakati.  
Naskah ini memuat pengenalan metoda semiloka atau workshop bernama Yonmenkaigi. Sesuai 
dengan namanya (yon = empat; men = sisi; kaigi – sistem), metoda ini diselenggarakan secara empat 
sisi, dimana masing-masing sisi diharapkan dapat merancang beberapa kegiatan menurut kerangka 
waktu target kegiatan yang disepakati bersama-sama ketiga sisi yang lain. Beberapa ilustrasi atau 
contoh pelaksanaan semiloka yang pernah dilakukan ditunjukkan dalam naskah ini, diawali dengan 
pemahaman pentingnya analisis SWOT (Strengths=kekuatan; Weaknesses=kelemahan; 
Opportunities=kesempatan; Threats=ancaman), dalam rangka pemilihan isu penting yang disepakati 
menjadi topik penyelenggaraan semiloka dengan metoda Yonmenkaigi. 
 
Kata kunci: Semiloka, terstruktur, terpadu, Yonmenkaigi. 


1. PENDAHULUAN 


1.1. KOORDINASI 


Berbagai pengalaman menunjukkan bahwa kurang berhasilnya pelaksanaan program sering 
disebabkan oleh kurang terpadunya kerjasama antar pihak-pihak yang terlibat dalam pelaksanaan 
suatu program yang disepakati. Keberhasilan pelaksanaan suatu program terletak dalam efektifitas 
dan efisiensi pelaksanaan program. Efektifitas pelaksanaan dapat diukur dari capaian program, yaitu 
apakah kegiatan dapat mencapai target yang dirancang, sedangkan efisiensi terletak pada seberapa 
besar sumberdaya yang telah dikerahkan dalam mencapai target yang dirancang tersebut. Efektifitas 
dan efisiensi hanya akan dapat diciptakan apabila koordinasi antar pihak terkait sering dilakukan. 
Namun apakah sesungguhnya apakah yang dimaksud dengan koordinasi. Koordinasi tentunya tidak 
sekedar bertemu bersama untuk membahas sesuatu kemudian memahami tentang apa yang harus 
dilakukan bersama-sama. Namun sering dilupakan adanya pembagian tugas secara terstruktur 
diantara para pihak yang hadir dalam pertemuan koordinasi tersebut. Pembagian tugas secara 
terstruktur sangat diperlukan dalam rangka memastikan setiap pihak terkait melakukan sesuatu 
kegiatan sesuai kerangka waktu yang disepakati.  


1.2. LOKAKARYA (WORKSHOP) 


Berbagai pertemuan sering diberi istilah khusus untuk membedakan tujuan dari pertemuan tersebut. 
Tingkatan-tingkatan pertemuan dapat berbeda satu sama lain, tergantung pada apa yang ingin 
dihasilkan dari pertemuan tersebut. Namun secara umum tujuan utama adalah sama, yaitu: 
menyepakati/merestui/melaksanakan sesuatu kegiatan yang disepakati bersama. Peserta, materi, 
keluaran, dan proses atau cara penyelenggaraan pertemuan dengan sendirinya disesuaikan dengan 







tujuan dari kegiatan yang hendak disepakati bersama tersebut. Beberapa kategori jenis pertemuan 
koordinasi, baik yang bersifat ilmiah ataupun tidak ilmiah disajikan pada tabel berikut. 


Tabel 1. Jenis dan sifat pertemuan koordinasi 


Umum Ilmiah
Hasil 


Penelitian


Perancangan 


Kegiatan
Jumlah Peserta


Sarasehan √ x x x sangat sedikit


Forum x √/x x x sedikit


Seminar x √/x √ x lebih banyak


Semiloka x √/x x √ sedikit


Lokakarya x √/x x √ banyak


Simposium x √/x x x agak banyak


Konggres x √/x x x banyak


√ = ada 


x = tidak ada


Jenis Pertemuan


Sifat Materi dan Keluaran


 


Tidak ada jumlah peserta yang membatasi sesuai dengan kriteria pertemuan koordinasi seperti 
disajikan pada Tabel 1 di atas. Dalam hal jumlah peserta relatif banyak maka penyelenggaraan 
pertemuan dapat dilakukan dengan cara membagi peserta yang kemudian secara paralel. Khusus 
untuk pertemuan lokakarya, sesungguhnya terdapat beberapa metode, antara lain Visioning 
Workshop, Disaster Imagination Game (DIG), Cross Roads Game, Scenario Workshop, dan 
Yonmenkaigi System Method atau YSM. 
 
Hal-hal berikut (Tabel 2) menggambarkan konseptualisasi dari keunikan YSM bila dibandingkan 
dengan Visioning Workshop, Disaster Imagination Game (DIG), Cross Roads Game, dan Scenario 
Workshop. Dalam lokakarya metode YSM, peserta sendirilah yang menentukan tema, skenario, dan 
membuat rencana aksi untuk mencapai tujuan, dan bukan fasilitator. 


Tabel 1. Tujuan dan Keluaran Metoda Lokakarya 


Metode Lokakarya Tujuan Keluaran


Visioning Workshop Mengumpulkan visi 


dan aspirasi peserta 


Komunikasi tentang 


hal penting serta visi 


pada masa berikutnya


Disaster Imagination 


Game (DIG)


Mengidentifikasi 


potensi bencana dan 


tindakan yang 


diperlukan saat 


bencana


Komunikasi tentang 


resiko: peningkatan 


kesadaran akan 


bencana


Cross Road Game Mensimulasi skenario 


pembuatan keputusan 


saat kejadian bencana


Kemunikasi tentang 


resiko: pengalaman 
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2. LOKAKARYA METODE SISTEM YONMENKAIGI 


Lokakarya dengan penerapan Metode Sistem Yonmenkaigi (Yonmenkaigi System Method = YSM) 
digunakan untuk mengembangkan rencana aksi kolaboratif untuk kegiatan pengurangan bencana di 
tingkat komunitas. Metode ini awalnya dirancang dan digunakan untuk pengembangan rencana aksi 
kolaboratif bagi sebuah kelompok kecil yang terlibat dalam kegiatan inisiatif penggiatan warga negara 
yang disebut machizukuri di wilayah perkotaaan di pegunungan Kota Chizu, Tottori, Jepang (1996, 
2005, 2006, 2008, 2010). Pada saat ini lokakarya dengan metode YSM telah dilaksanakan/diterapkan 
di daerah pedesaan dan perkotaan di Jepang dan Korea (2009). Di Indonesia,pengenalan Metode 
Sistem Yonmenkaigi dimulai pada bulan Maret 2009 melalui proyek yang dikenal sebagai Project for 
Mt. Merapi, Progo River Basin (IP-524). Metode ini memfokuskan pada 4 (empat) aspek yang 
dianggap sebagai hal penting untuk tindakan-tindakan selanjutnya. Keempat aspek (peran) ini adalah 
manajemen, hubungan masyarakat & informasi, perangkat lunak dan perangkat keras. Sekelompok 
orang ditugaskan pada masing-masing aspek/peran. Setiap elemen berbagi-peran ini kemudian 
digabungkan dengan dimensi waktu. 
 
Peserta YSM membahas suatu persoalan berdasarkan informasi dan pengetahuan dari hasil 
diagnosa terhadap kondisi komunitasnya. Selanjutnya peserta memutuskan sendiri tema/tujuan dari 
rencana aksi yang akan mereka susun berdasar hasil diagnosa tersebut. Pada akhirnya, peserta 
membuat suatu rencana aksi untuk mencapai tujuan yang telah mereka tentukan tersebut. Seperti 
ditunjukkan dalam Gambar 1, proses YSM terdiri dari 4 langkah penting, yaitu melakukan analisis 
SWOT (Strength, Weakness, Opportunity, Threat), menyusun diagram YSM, proses debat, dan 
mempresentasikan diagram rencana aksi.  
 
Semua tahapan dalam YSM hanya bisa dimulai bila pada tahapan sebelumnya tercapai kesepakatan 
oleh semua peserta. Karenanya, YSM akan sulit dilakukan bila ada potensi konflik diantara peserta 
atau peserta tidak bisa mencapai kesepakatan di setiap tahapannya. 
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Gambar 1. Proses Pelaksanaan Lokakarya YSM. 







3. ANALISIS SWOT 


Analisis SWOT terdiri dari 4 komponen yaitu Strength (kekuatan), Weaknesses (kelemahan), 
Opportunities (peluang), dan Threats (ancaman). Lokakarya YSM dimulai dengan analisis SWOT. 
Analisis SWOT memberi kesempatan bagi peserta untuk berbagi gagasan dan pandangan mereka 
tentang kondisi komunitas mereka yang akan membawa kepada analisis resiko yang dihadapi dan 
kegiatan di masa mendatang dengan lebih menyeluruh dan detil. Dalam tahap SWOT, peserta 
melakukan survei awal ke daerah sekitar. Town-watching (observasi wilayah) adalah metode yang 
digunakan untuk melakukan survei awal seperti ini. Pengetahuan dan informasi tentang kondisi terkini 
sangatlah penting untuk mengidentifikasi kekuatan dan kelemahan suatu komunitas dan untuk 
membangun rencana kegiatan bagi komunitas tersebut. 
 
Analisis SWOT membantu memahami situasi komunitas saat ini dan yang akan datang, serta semua 
peserta dapat mengetahui ide-ide dan pandangan peserta lainnya berkesempatan untuk membagi 
informasi mereka yang pada akhirnya akan membawa kepada pandangan yang menyeluruh dan lebih 
mendetil akan rencana kegiatan yang akan datang. Dalam SWOT analisis, setiap peserta menuliskan 
ide/gagasannya mengenai faktor-faktor SWOT dengan mengunakan 4 jenis kartu berwarna, yang 
menggambarkan 4 kategori SWOT (lihat Gambar 2). 
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Gambar 2. Matrik SWOT dalam YSM. 


4. DIAGRAM YONMENKAIGI (YONMENKAIGI CHART) 


Dengan pemahaman tentang kondisi pelaku pada saat ini yang diidentifikasikan pada saat analisis 
SWOT, para peserta kemudian menentukan tema atau tujuan rencana kegiatan dan kerangka waktu 
untuk melaksanakan rencana kegiatan. Setelah itu, peserta dibagi menjadi 4 kelompok. Tiap 
kelompok diberi tugas untuk memegang satu peran dari keempat peran yang ada, yaitu manajemen, 
hubungan masyarakat dan informasi, perangkat lunak, dan perangkat keras. Setelah pembagian 
peran selesai, peserta mulai mengemukakan komponen kegiatan dan pandangan mereka yang 
sesuai dengan peran mereka dengan menggunakan kartu warna di bagan yang dirancang khusus 
yaitu Diagram Yonmenkaigi seperti yang ditunjukkan pada Gambar 3. Dengan membuat Diagram 
Yonmenkaigi, peserta menentukan visi dan aksi untuk seluruh keempat kelompok/peran. Komponen 
aksi dari tiap peran dikelompokkan menurut kerangka waktu, misalnya dalam 3 bulan, 6 bulan, 1 
tahun, atau lebih dari satu tahun. Diagram Yonmenkaigi setelah terisi disajikan pada Gambar 4. Hasil 
pengisian visi dan aksi tersebut selanjutnya dapat diperdebatkan demi untuk mengembangkan proses 
pemahaman antar sisi, serta untuk penyempurnaan kegiatan pada tiap sisi. Dalam perjalanan 
pengisian visi dan aksi sangat dimungkinkan anggota suatu selompok/sisi mengusilan kegiatan pada 
sisi yang lain. 
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Gambar 3. Diagram Yonmenkaigi (tipikal). 
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Gambar 4. Diagram Yonmenkaigi setelah terisi. 


5. DEBAT 


Peserta berdiskusi dalam kelompok mereka dan merencanakan aksi mereka sesuai dengan peran 
mereka. Setalah setiap kelompok menyelesaikan menyampaikan komponen aksinya, akan dilakukan 
debat antar kelompok untuk mengembangkan rencana aksi kolaboratif. Debat umum melibatkan 
debat dalam kelompok sedangkan debat invers melibatkan pertukaran posisi dan peran dua kelompok 
yang berhadapan pada Diagram Yonmenkaigi. 
 
Dalam debat umum, Grup A menantang ide-ide gagasan Grup B dan kedua grup saling mendebat. 
Sementara dalam debat invers, peserta Grup A pindah dari posisi semula ke posisi Grup B, dan Grup 
B juga berpindah ke Grup A, lalu kedua grup mulai berdebat sesuai dengan peran mereka yang baru. 







6. MATRIKS RENCANA AKSI 


Rencana aksi kolaboratif yang dapat diterapkan adalah kombinasi terkoordinasi dari aksi-aksi yang 
dikembangkan oleh keempat peran/grup. Pada akhirnya, peserta mengembangkan sebuah bagan 
rencana aksi berdasarkan hasil debat. Peserta menentukan rencana aksi kolaboratif yang bisa 
diterapkan setelah debat. Komponen rencana aksi diatur ulang dengan kerangka waktu dan peran 
dari keempat grup, manajemen (A), humas dan informasi (B), logistic lunak (C), dan logistik keras (D), 
seperti yang ditunjukkan di Gambar 5. Pada fase ini, peserta menentukan dan memprioritaskan 
rencana aksi berdasarkan skala waktu. Prioritasasi dilakukan dengan dasar timeline berdasarkan 
skala waktu, sebagai contoh, dalam 3 bulan, 6 bulan, 1 tahun, dan lebih dari 1 tahun. 


Des 2009 Juni 2010 Des 2010
Penanggung 


Jawab
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Gambar 5. Matrik Kegiatan Hasil Lokakarya YSM. 


Berdasarkan bagan rencana  aksi seperti ditunjukkan pada Gambar 5, peserta diminta untuk 
melakukan presentasi sesuai dengan peran dan mempresentasikan jangka waktu dari seluruh 
rencana aksi mereka di hadapan penonton yang tidak terlibat secara langsung dalam pembuatannya. 
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Intisari: Sepanjang tahun 2014, bencana tanah gerakan tanah merupakan bencana yang paling 
mematikan di Indonesia ditinjau dari jumlah kejadian dan jumlah korban yang ditimbulkan. Upaya 
mitigasi bencana gerakan tanah dapat dilakukan secara struktural dengan melakukan penataan 
geometri lereng, perbaikan sistem drainase, perkuatan dan perlindungan lereng, serta relokasi 
masyarakat ke daerah yang lebih aman apabila tingkat resikonya sangat tinggi. Mitigasi struktural 
tentunya memerlukan waktu dan biaya yang tidak sedikit. Merelokasi warga juga merupakan 
tantangan berat karena resistensi dari aspek sosial-ekonomi-budaya dalam masyarakat dan 
terbatasnya anggaran. Upaya pengurangan risiko bencana yang efektif dilakukan pada kondisi ini 
adalah mitigasi non-struktural yaitu peningkatan kesiapsiagaan masyarakat serta penerapan sistem 
peringatan dini. Sistem peringatan dini merupakan suatu sistem yang bekerja secara simultan dan 
terkoordinasi untuk upaya mitigasi bagi suatu bencana alam. Dalam rangka penerapan sistem 
pemantauan dan peringatan dini bencana gerakan tanah, perlu dilakukan survei awal dan investigasi 
untuk memahami karakteristik fisik dan sosial daerah bencana. Tahap selanjutnya adalah 
pembentukan tim siaga bencana, penyusunan peta evakuasi dan prosedur evakuasi. Perancangan 
alat pemantau dan instalasi sistem peringatan dini dilakukan secara simultan dengan sosialisasi dan 
pelatihan agar masyarakat dapat secara mandiri mengoperasikan dan merawat sistem tersebut. 
  
Kata kunci: mitigasi struktural dan non struktural, alat deteksi dini, tanah longsor, aliran debris, 
kesiapsiagaan masyarakat.  


1. PENDAHULUAN 


Gerakan massa tanah yang meliputi bencana longsor dan aliran debris, sering terjadi terutama pada 
musim hujan. Sejak tahun 2001 hingga saat ini, telah terjadi lebih dari 50 kejadian longsor dan aliran 
debris di beberapa wilayah di Indonesia, yang memakan korban jiwa dan merusak struktur dan 
infrastruktur. Dikhawatirkan kejadian gerakan massa tanah semakin meningkat, akibat terusiknya 
lahan-lahan rentan gerakan tanah oleh kegiatan pembangunan yang kurang berwawasan lingkungan. 
Maka upaya untuk meminimalkan resiko bencana sangat mendesak dilakukan. 
 
Kurang lebih 60% wilayah daratan di Indonesia merupakan daerah rentan gerakan tanah. Hal ini 
disebabkan karena wilayah daratan Indonesia merupakan rangkaian gunung api, pegunungan dan 
perbukitan yang berlereng curam yang tersusun oleh batuan lapuk dan terpotong-potong oleh bidang-
bidang patahan dan kekar (Karnawati dkk., 2005). Namun lahan yang rentan ini merupakan lahan 
yang subur dengan kandungan air melimpah, sehingga banyak yang telah berkembang untuk lahan 
hunian, perladangan, dan persawahan. Pembangunan infrastruktur penting seperti jalan kabupaten 
dan propinsi banyak pula yang melewati lahan-lahan rentan ini. Jadi pemanfaatan lahan rentan sudah 
sangat berkembang, sehingga upaya untuk merelokasi pemukiman dan infrastruktur merupakan hal 
yang tidak mudah dan memerlukan waktu yang cukup lama.  
 
Upaya mitigasi bencana gerakan dapat dilakukan secara struktural maupun non-struktural. Ketika 
mitigasi struktural sulit dilakukan karena berbagai keterbatasan, maka perlu dikedepankan mitigasi 
non-struktural yaitu peningkatan kesiapsiagaan masyarakat serta penerapan sistem peringatan dini 
bencana gerakan tanah (Karnawati dkk., 2011a, 2008) . Dengan sistem peringatan dini ini diharapkan 
masyarakat di lahan rentan tersebut akan lebih waspada dan mampu menyelamatkan diri sebelum 







 


bencana gerakan tanah/batuan terjadi. Akhirnya diharapkan resiko terjadinya korban jiwa dapat 
dihindari. 


2. UPAYA MITIGASI SECARA STRUKTURAL 


Dengan mempertimbangkan peta risiko gerakan tanah yang telah disusun pada suatu wilayah, maka 
dapat ditentukan lereng-lereng yang didesain perkuatannya. Desain penanganan bencana gerakan 
tanah bertujuan untuk menghentikan atau mengurangi pergerakan tanah, sehingga dampak buruk dan 
kerugian akibat bencana dapat dicegah. Mitigasi secara struktural dapat dilakukan melalui dua cara 
yaitu control works dan restraint works. 
 
a. Control works (Penataan) 
Penanggulangan bencana gerakan tanah dengan cara control works adalah dengan melakukan 
modifikasi kondisi alami yaitu geometri, drainasi, muka air tanah, dan lain-lain. Penanganan dengan 
cara ini umumnya dapat meningkatkan gaya perlawanan (resistance force) tanah terhadap gerakan 
tanah dan menurunkan gaya pendorong (driving force).  
 
b. Restraint works (Perkuatan) 
Penanggulangan bencana gerakan tanah dengan cara restraint works adalah dengan menggunakan 
konstruksi dari elemen struktur tertentu, seperti penggunaan retaining wall, angkur, soil nailing, soldier 
pile dan lain-lain. Konstruksi dengan metode ini bertujuan meningkatkan gaya perlawanan (resistance 
force) pada bidang gelincir.  
 
Gambar 1 menunjukkan klasifikasi kedua metode penanggulangan bencana gerakan tanah. Pada 
umumnya, penanganan bencana gerakan tanah dilakukan dengan kombinasi dari metode control 
works dan restraint works tersebut. 
 


 
Gambar 1. Metode penanggulangan gerakan tanah: control works dan restraint works. 


3. SISTEM PERINGATAN DINI BENCANA GERAKAN TANAH 


Sistem pemantauan dan peringatan dini bencana gerakan tanah merupakan sistem terpadu antara 
jaringan teknik dan jaringan sosial, yang berbasis pada upaya pemberdayaan masyarakat dan 
penerapan teknologi tepat guna (Fathani dkk., 2008, 2010, 2011, 2012). Melalui sistem ini, 
masyarakat dapat diberdayakan untuk berpartisipasi aktif dalam penyiapan jaringan teknis (terdiri dari 
perangkat keras peralatan deteksi dini bencana gerakan tanah) dan jaringan sosial yang diperkuat 
oleh Forum Penanggulanan Bencana Desa (Karnawati, dkk., 2008, 2011b, 2012). Dengan penerapan 
sistem teknis dan sosial ini, maka tidak hanya pengembangan jaringan teknis deteksi dini bencana 







 


gerakan tanah yang dapat dilakukan, namun juga pembangunan kapasitas sosial masyarakat untuk 
siaga bencana juga dapat dikembangkan (Andayani dkk., 2008). Pada akhirnya, diharapkan 
masyarakat akan lebih termotivasi, lebih mampu dan lebih berdaya dalam upaya pengurangan risiko 
bencana gerakan tanah di desa tempat tinggal mereka. 
 
Salah satu upaya pengurangan risiko bencana gerakan tanah adalah dengan mengembangkan 
sistem peringatan dini terpadu yang sederhana (low cost early warning system), agar masyarakat 
mampu menyiapkan dan mengoperasikan sistem tersebut. Untuk selanjutnya masyarakat yang 
didukung oleh pemerintah daerah diharapkan dapat mereproduksi peralatan/sistem tersebut secara 
mandiri, untuk diterapkan di beberapa daerah rentan bencana gerakan tanah lainnya.  


3.1. Tujuh Sub-sistem Peringatan Dini 


Dalam rapat koordinasi antara BNPB, BMKG, Badan Geologi (PVMBG dan BPPTKG), BPPT, LIPI, 
BPBD, UGM, dan LSM/Komunitas pada tanggal 18 Desember 2014 di Yogyakarta, ditetapkan bahwa 
yang dimaksud dengan sistem peringatan dini bencana gerakan tanah bukanlah hanya alat-alat 
deteksi dini belaka. Sistem terdiri dari 7 sub-sistem utama yaitu: 


1. Survei geologi, kelembagaan, dan sosekbud 
2. Pembentukan Tim Siaga Bencana di tingkat Desa/Dusun 
3. Penyusunan Prosedur Tetap (protap) Evakuasi 
4. Pembuatan peta evakuasi bersama petugas terpilih 
5. Instalasi alat deteksi dini (EWS) bersama masyarakat 
6. Pelaksanaan gladi evakuasi 
7. Membangun komitmen pemerintah daerah dan masyarakat dalam pengoperasian dan 


pemeliharaan sistem  
 
Dari uraian di atas dapat dicermati bahwa alat deteksi bencana gerakan tanah hanya merupakan 1 
bagian dari sistem peringatan dini. Hal yang lebih penting dan paling utama adalah terbangunnya 
kesadaran, kesiapsiagaan dan ketangguhan masyakarat dalam menghadapi bencana. Dengan 
demikian penerapan sistem ini jelas merupakan pendukung terbentuknya Desa Tangguh yang 
merupakan cikal bakal terwujudnya ketangguhan bangsa.  


3.2. Mekanisme Kerja Alat Deteksi Dini  


Alat deteksi dini bencana gerakan tanah yang umum digunakan dan mudah dioperasikan adalah 
ekstensometer dan tiltmeter sebagai pemantau deformasi permukaan, serta alat penakar hujan. 
Ekstensometer berfungsi mendeteksi pergerakan retakan/rekahan tanah relatif secara horisontal 
dimana pemasangan dilakukan pada sebuah rekahan atau di daerah kritis (Gambar 2). 
Ekstensometer tersebut akan mengukur perubahan besar rekahan yang terbentuk. Tiltmeter berfungsi 
untuk mendeteksi perubahan kemiringan lereng relatif ke dua arah X-Y (Gambar 3). Pemasangan alat 
dilakukan pada lokasi rawan yang mengalami penurunan atau perubahan kemiringan lereng. Rain 
gauge berfungsi mengukur curah hujan di daerah rawan. Gambar 2 - 4 menunjukkan alat deteksi dini 
bencana gerakan tanah yang telah dikembangkan UGM bekerjasama dengan BNPB, BPBD dan 
berbagai pihak. 
 
Gambar 5 menunjukkan, data pemantauan dari setiap sensor dapat ditransmisikan ke repeater dan 
selanjutnya dikirimkan ke local server (dengan jarak hingga 20 km) melalui media telemetri radio 
frequency (RF). Adapun repeater dapat menampung sampai dengan 64 sensor lokal pada radius 5-6 
km. Data-data akan diolah oleh local server dengan mempertimbangkan batas kritis gerakan tanah 
dan intensitas-durasi hujan. Jika pergerakan tanah dan/atau intensitas-durasi hujan melebih batas 
kritis, maka sirine akan berbunyi sehingga masyarakat harus mengambil langkah evakuasi sesuai 
dengan yang telah dilatihkan. Jika local server terhubung dengan internet, maka sistem tersebut dapat 
dipantau secara real-time dan terintegrasi di Ruang Pusat Operasi di Kantor BPBD dan/atau BNPB.  
 
Selain alat-alat yang berbasis telemetri dan terkoneksi dengan real-time monitoring system, UGM-
BNPB-BPBD juga mengembangkan ekstensometer dan penakar hujan sederhana berbiaya murah 
yang bekerja secara individual untuk memberikan peringatan dini pada masyarakat sebelum bencana 
gerakan tanah terjadi. Pemilihan sistem mana yang akan diterapkan (sistem pemantauan real-time 







 


atau alat sederhana) tergantung dari tingkat risiko. Pemantauan real-time dapat diterapkan di daerah-
daerah beresiko tinggi (banyak penduduk dan obyek vital), sedangkan untuk daerah beresiko sedang 
dapat diterapkan alat-alat sederhana. Secara prinsip, perlu penggunaan teknologi sistem peringatan 
dini yang tepat dan dapat dioperasikan dan dipelihara oleh masyarakat pengguna.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Gambar 2. Ekstensometer yang dapat dipasang di atas permukaan atau di bawah permukaan tanah. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Gambar 3. Tiltmeter untuk memantau perubahan kemiringan lereng. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Gambar 4. Alat penakar hujan. 







 


 
 


Gambar 5. Skema kerja sistem pemantauan dan peringatan bencana gerakan tanah. 


4. KESIMPULAN 


Setiap daerah yang rawan terhadap bencana gerakan tanah memiliki karakteristik fisik, sosial, dan 
budaya yang berbeda, sehingga penanggulangan dan pengurangan risiko bencana akan berbeda 
jenis/tipe dan urgensinya untuk setiap wilayah (Lindell dan Perry, 2004; Anderson dkk, 2012; Smith 
dan Petley, 2009). Penerapan sistem yang sama pada semua wilayah menunjukkan kesalahan 
mendasar dalam memahami esensi sistem pemantauan dan peringatan dini gerakan tanah. Untuk itu, 
survei fisik dan sosial harus dilakukan sebelum penerapan sistem, agar sistem tersebut dapat 
dikembangkan berdasarkan kondisi fisik dan sosial di lokasi rawan bencana. 
 
Alat pemantau dan peringatan dini bencana gerakan tanah terdiri dari penakar hujan, ekstensometer, 
dan seperangkat sel surya dan sirine. Di samping itu dapat pula diterapkan alat pemantau lain yaitu: 
tiltmeter, underground extensometer, strain gauge dan inclinometer, tergantung kondisi di lapangan. 
Untuk memantau terjadinya aliran debris, dapat diterapkan sensor curah hujan dan sensor kabel atau 
tuas pendulum pada alur sungai. Seluruh peralatan tersebut perlu dihubungkan dengan sistem 
telemetri yang dapat mentransfer data pemantauan ke stasiun utama. Implementasi sistem ini perlu 
didukung dengan pemberdayaan masyarakat, yang ditempuh melalui sosialisasi intensif, pelatihan 
operator dan gladi evakuasi. Melalui upaya ini, diharapkan pengurangan risiko bencana secara nyata 
dan sistematis dapat terwujud. 
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Intisari: Bencana longsor terjadi setiap tahun di wilayah Indonesia yang mengakibatkan korban baik 
jiwa maupun harta benda. Lebih dari 50% penduduk Indonesia tinggal di daerah rentan longsor, 
namun demikian tidak semua masyarakat tahu informasi tersebut dan mampu mengidentifikasi daerah 
yang rentan terhadap kejadian longsor. Oleh karena itu, dalam makalah ini akan dibahas mengenai 
metode secara singkat untuk identifikasi daerah rentan longsor dan juga aplikasinya dalam 
pengurangan risiko bencana longsor serta aplikasi sistem peringatan dini. Secara umum parameter 
identifikasi daerah rentan longsor terdiri dari aspek alam yaitu kondisi morfologi/kelerengan, litologi, 
struktur geologi, hidrogeologi, curah hujan, dan kegempaan. Teknik identifikasi yang dilakukan 
dengan melakukan pemetaan kerentanan gerakan tanah. Ada beberapa metode pemetaan gerakan 
tanah antara lain heuristik, statistik, dan deterministik. Masing-masing punya kelebihan dan 
kekurangannya tergantung dari skala peta yang dihasilkan.  
 
Kata kunci: parameter rentan longsor, metode pemetaan longsor. 


1. PENDAHULUAN  


Indonesia terletak pada tatanan geologi yang khas, yakni pada pertemuan tiga lempeng utama: 
Australia, Eurasia, dan Pasifik. Interaksi tiga lempeng tersebut membentuk bentang alam berupa 
pegunungan dan perbukitan dengan kemiringan lereng terjal, jenis batuan yang bervariasi, dan 
struktur geologi yang kompleks. Posisi geografis Indonesia yang terletak di daerah tropis dengan 
curah hujan tinggi menyebabkan tingkat pelapukan batuan yang tinggi sehingga wilayah Indonesia 
memiliki sebaran kawasan rentan gerakan tanah yang luas. 


Laju perubahan tata guna lahan seiring dengan kenaikan jumlah penduduk di setiap pulau di 
Indonesia, memicu peningkatan zona rentan dan kejadian gerakan tanah. Kejadian gerakan tanah 
menimbulkan bencana yang mengakibatkan korban jiwa, kerugian harta benda, kerusakan sarana 
dan prasarana, serta lingkungan. Untuk itu, perlu suatu upaya mengurangi hingga meniadakan jumlah 
korban bencana gerakan tanah melalui mitigasi bencana gerakan tanah. Langkah awal dari mitigasi 
tersebut adalah melakukan identifikasi zona rentan gerakan tanah yang dituangkan dalam bentuk peta 
zona kerentanan gerakan tanah. Pada era otonomi daerah, pemetaan kerentanan gerakan tanah tidak 
hanya dilakukan oleh satu instansi, tetapi dapat dilakukan oleh banyak lembaga baik pemerintah 
pusat, pemerintah daerah, maupun swasta, perguruan tinggi, lembaga penelitian, dan pihak lainnya 
yang berkompeten. 


2. METODE IDENTIFIKASI LONGSOR  


Lereng yang rentan bergerak ditunjukkan dengan adanya retakan/amblesan, penggembungan lereng, 
miringnya pohon-pohon, konstruksi bangunan retak-retak, dan munculnya mata air yang keruh pada 
kaki lereng. Metode identifikasi gerakan tanah diwujudkan dalam pemetaan zona kerentanan tanah. 
Prinsip dasar dari pemetaan ini mengacu pada konsep Varnes (1984) adalah sebagai berikut: 


 Masa lalu dan sekarang adalah kunci masa depan. Di masa mendatang gerakan tanah akan 
terjadi pada kondisi geologi, geomorfologi, dan kondisi hidrologi yang sama dengan kejadian 
gerakan tanah pada masa sekarang dan masa lalu. 







 


 Faktor pengontrol dan pemicu dapat diidentifikasi dan diklasifikasikan; seperti kondisi 
topografi, kondisi geologi, muka air tanah, mekanisme gerakan tanah, dan faktor pemicunya. 


 Derajat potensi bencana/kerentanan dapat diestimasi berdasarkan faktor pengontrol/pemicu 
gerakan tanah dan dicerminkan dalam sebuah peta, baik secara kualitatif maupun kuantitatif. 


Data yang dibutuhkan dalam pemetaan kerentanan gerakan tanah meliputi data digital elevation 
model (DEM), geologi, tanah, hidrologi, geomorfologi, tata guna lahan, distribusi gerakan tanah, 
kegempaan, dan curah hujan (Soeters and van Westen, 1996). Namun tidak semua data tersebut 
harus tersedia, disesuaikan dengan skala peta yang dibuat. 


Penyusunan peta zona kerentanan gerakan tanah dapat dilakukan secara bersistem  berdasarkan 
lembar peta, batas administratif, dan batas yang ditentukan menurut kebutuhan. Berdasarkan 
beberapa referensi, metode pemetaan gerakan tanah dibagi secara kualitatif dan kuantitatif. 


3. METODE ANALISIS PENYUSUNAN PETA ZONA KERENTANAN GERAKAN 
TANAH 


3.1. Metode Analisis Heuristik 


Metode heuristik adalah metode pemetaaan dengan menggunakan pengalaman ahli/expert dalam 
melakukan penyelidikan/survei atau membuat zonasi kerentanan gerakan tanah berdasarkan aspek 
morfologi, geologi, tata guna lahan, dan kondisi keairan. Metode pemetaan gerakan tanah secara 
heuristik dilakukan dengan mempertimbangkan aspek geomorfologi atau metode kualitatif dengan 
melakukan pembobotan tiap parameter (van Westen, et al., 2003). 


3.1.1 Analisis Geomorfologi 


Analisis geomorfologi ini dikenal dengan pemetaan langsung (direct mapping). Zonasi kerentanan 
gerakan tanah ditentukan langsung oleh geomorfologi atau geologist. Penentuan zonasi ditentukan 
langsung pada saat di lapangan. Pengalaman individu pemeta dan penggunaan alasan yang rasional 
sangat dibutuhkan oleh pemeta. 


3.1.2 Pendekatan Kualitatif 


Untuk mengatasi permasalahan yang tersembunyi/tergantung pengalaman individu. Pada metode 
heuristik juga dikenal metode kualitatif berdasarkan kombinasi pemetaan kualitatif. Pada metode 
kualitatif pengetahuan ahli dalam membobot/scoring peta parameter diperlukan dengan melihat 
kondisi di lapangan. Permasalahan dalam metode ini adalah kesulitan dalam menentukan bobot 
secara pasti terhadap peta parameter pengontrol gerakan tanah.  


3.2. Metode Analisis Statistik  


Faktor-faktor kombinasi yang telah menyebabkan tanah longsor di masa lalu ditentukan secara 
statistik dan dengan melakukan prediksi kuantitatif yang dibuat untuk daerah yang tidak mengalami 
gerakan tanah tapi mempunyai kondisi serupa dengan daerah yang ada gerakan tanah. Metode ini 
berdasarkan pada analisis keterkaitan distribusi gerakan tanah atau kerapatan gerakan tanah 
terhadap faktor pengontrol gerakan tanah, seperti litologi, kelerengan, tataguna lahan, kelengkungan, 
aspek kelerengan, pola pengaliran, kelurusan, dan lainnya. Metode ini memerlukan data kejadian 
gerakan tanah yang banyak. Metode statistik untuk penilaian kerentanan gerakan tanah secara garis 
besar dapat dibagi menjadi dua, yaitu multivariate dan bivariate (van Wester et al., 1994). Multivariate 
menggunakan asumsi bahwa faktor-faktor yang mempengaruhi gerakan tanah saling terkait antara 
satu sama lain, sedangkan bivariate menggunakan asumsi bahwa faktor-faktor yang mempengaruhi 
gerakan tanah tidak terkait satu sama lain. Dalam analisisnya masing-masing faktor pengontrol seperti 







 


kelerengan, geologi, tataguna lahan dikombinasikan dengan distribusi gerakan tanah. Pembobotan 
didasarkan pada kerapatan gerakan tanah/longsor yang dihitung pada tiap klas parameter.  


3.3. Analisis Secara Deterministik 


Metode deterministik didasarkan atas analisis stabilitas lereng dengan memperhatikan faktor aman 
dari lereng tersebut. Metode deterministik digunakan untuk pemetaan pada skala besar yaitu pada 
area yang tidak begitu luas, sehingga metode deterministik membutuhkan data fisik dan geoteknis 
secara mendetail. Pendekatan dengan menggunakan metode deterministik dapat diaplikasikan pada 
daerah yang relatif homogen, memiliki mekanisme longsor lahan yang sama dan dapat dianalisa 
secara mudah. Namun menurut Ward (1978) metode deterministik bisa dilakukan jika kondisi geologi 
dan geomorfologi homogen atau diasumsikan homogen dan tipe gerakan tanah yang simpel (translasi 
atau model infinite slope).  


Sistem Informasi Geografi (SIG) dapat digunakan untuk pemetaan kerentanan gerakan tanah dengan 
pendekatan deterministik (van Westen et al., 2003). Pemetaan ini dapat menggunakan pemodelan 
stabilitas lereng secara sederhana.  Hal ini karena SIG memungkinkan untuk menghitung faktor 
keamanan lereng dalam jumlah yang banyak. Dalam metode ini diperlukan membuat model gerakan 
tanah yang ada di daerah tersebut sehingga rumus kestabilan lereng (FS) dapat ditentukan. 


4. APLIKASI PETA UNTUK MITIGASI BENCANA 


Peta kerentanan gerakan tanah sangat berguna untuk perencanaan/pengembangan wilayah suatu 
daerah. Dari peta tersebut, bisa diketahui daerah yang mempunyai potensi sangat tinggi terjadi 
gerakan tanah sehingga pemanfaatan ruangnya tidak boleh untuk pemukiman. Sehingga bila terjadi 
bencana tidak akan menimbulkan korban jiwa. 


Masing-masing metode pemetaan gerakan tanah berkaitan erat dengan skala pemetaan dan tujuan 
dari pembuatan peta tersebut. Tabel 1 menunjukkan hubungan antara skala, metode, dan tujuan dari 
pemetaan kerentanan gerakan tanah. 


Tabel 1. Keterkaitan antara skala, metode pemetaan, dan tujuan 


Deskripsi 
skala 


Skala 
Metode Zonasi 


Tujuan 
Heuristik Statistik Deterministik 


Kecil < 1:100.000 V   
Informasi, studi 
pendahuluan 


Medium/ 
Sedang/ 


Menengah 


1:100.000 
s/d 


1:25.000 
 V  


Informasi, 
Saran/rekomendasi 
penataan ruang 


Besar > 1:25.000   V Desain infrastruktur 


 


Pemetaan kerentanan gerakan tanah skala kecil mempunyai tujuan untuk memberi gambaran umum 
kondisi gerakan tanah yang ada pada daerah tersebut dan sebagai fase awal dalam pengembangan 
suatu wilayah atau studi pendahuluan. Area ini menggambarkan bahwa longsoran dapat menjadi 
hambatan dalam pengembangan wilayah atau pembangunan infrastruktur. Pembagian zona 
kerentanan gerakan tanah pada skala kecil umumnya tergantung pada pengalaman ahli (expert 
judgement). 


Pemetaan kerentanan gerakan tanah skala sedang bertujuan membagi zona kerentanan gerakan 
tanah untuk keperluan penataan ruang, pengembangan infrastruktur. Pembagian zona tergantung 
pada karakteristik kelerengan, litologi, tataguna lahan, dan pengontrol gerakan tanah/longsor lainnya.   


Pemetaan kerentanan gerakan tanah skala besar mempunyai tujuan untuk perencanaan suatu lokasi 
atau site plan sebelum pembuatan desain dalam sebuah proyek infrastruktur. Pada skala ini 
memungkinkan dilakukan zonasi berdasarkan faktor keamanan lereng baik dengan variasi pemicu 
(curah hujan maupun percepatan tanah puncak). 
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YONMENKAIGI SYSTEM METHOD (YSM) RESULTS 
Bengkulu City 


EARTHQUAKE DISASTER RISK REDUCTION BY EARTHQUAKE-RESISTANT BUILDINGS 
 


 
 
 
 
  
 
 
 
 
 
 
 


 


  HUMAN RESOURCES 
Short Term (1 Year) Mid Term (2 Years) Long Term (5 Years) 


Community understands earthquake 
 
Community campus 
 
School Community  
 
Disaster social community 
organization 


Community understands 
earthquake-resistant houses 
 
Construction labor trained for 
building earthquake-resistant houses 
 
Local government with knowledge of 
earthquake disaster risks 


Ability to construct earthquake-
resistant houses 
 
Ability to identify earthquake-
resistant houses 
 
Certified consultant for earthquake-
resistant buildings 
 
Central government with knowledge 
regarding earthquake disaster risks 


  
 INFORMATION & DATA AND FINANCIAL 


Short Term (1 Year) Mid Term (2 Years) Long Term (5 Years) 
Financial: 
Community support 
 
CSR budget 
 
Information and data: 
Documentation regarding previous 
disaster occurrences 
 
Total population 
 
Potential earthquake hazard map 


Financial: 
Regional budget 
 
Fund relief from private sector 
 
Information and data: 
Existing building data 


Financial: 
National budget 
 
Fund relief from foreign sector (ADB, 
World Bank) 
 
Information and data: 
Earthquake hazard map  


 
 
 
 


 


 


 


 







 PROGRAMS 
Short Term (1 Year) Mid Term (2 Years) Long Term (5 Years) 


Software: 
Data collection (community, 
location) 
 
Analysis on earthquake hazard 
(probability/risk) 
 
Study on earthquake-resistant 
buildings 
 
Hardware: 
Identification on traditional houses  
(traditional structural system) 
 
Simple earthquake-resistant houses 


Software: 
Earthquake DRR and earthquake-
resistant building trainings 
 
Earthquake DRR training 
 
Dissemination on earthquake DRR 
 
Hardware: 
Building retrofitting 
 
Earthquake-resistant normal public 
facility (school, mosque, etc) 
 
Earthquake-resistant houses  
traditional technology 


Software: 
Establishment of earthquake disaster 
mitigation curriculum in educational 
institution (toddler, elementary 
school, middle school, high school, 
university). 
 
Establishment of earthquake-
resistant building regulation 
 
Creating building permit (conforming 
with earthquake-resistant building 
standard) 
 
Insert DRR knowledge on university’s 
community service program 
 
Contingency plan 
 
Monitoring and evaluation  
 
Hardware: 
Earthquake-resistant shelter 
 
Earthquake-resistant important 
public facility 


 
 MANAGEMENT DAN INSTITUTIONAL 


Short Term (1 Year) Mid Term (2 Years) Long Term (5 Years) 
Institutional: 
Establishment of earthquake disaster 
forum in neighborhood associations 
and hamlets 
 
School/university 
 
Meteorology, climatological, and 
geophysics agency 
 
NGO 
 
Village social activities 
group/Community empowerment in 
rural areas/Village executive board 
Management: 
Meetings 


Institutional: 
Local parliament – local regulation 
 
Regional planning agency – city 
planning 
 
Public works agency – physical 
development 
 
BPBD 
Management: 
Inter agencies coordination meeting 
 
Budget committee meeting 


Institutional: 
Central parliament – laws and 
standardization 
 
Central public works agency 
 
National planning agency 
 
BNPB 
Management: 
Coordination with executive and 
legislative 


  







TSUNAMI DISASTER RISK REDUCTION 
 


 
 
 
 
  
 
 
 
 
 
 
 


 


  HUMAN RESOURCE 
Short Term (6 Months) Mid Term (1 Year) Long Term (2 Years) 


Disaster prepared community 
recruitment 
  
Volunteer recruitment 


 
Data collection of tsunami-related 
knowledge local wisdom 
 
Evacuation drill training 
 
Tsunami emergency response 
training for community 
 
Dissemination of tsunami to 
community seminar 


Invite foreign/outside the district 
speakers as lesson learned of DRR 
 
Inclusion of disaster mitigation 
education in the curriculum 
 
Training program for policy makers 
 
Emergency response drill 
 
Disaster prepared community 
training 


Resilient subdistrict revitalization 


  
 INSTITUTIONAL 


Short Term (6 Months) Mid Term (1 Year) Long Term (2 Years) 
Create early warning instrument 


 
Purchase of tools and utilities in 
tsunami emergency response 
 
Coordination with related agency 
 
License for institutional resources 
 
Strengthening regional discussion 
forum as institution for tsunami 
countermeasures 
 
Community necessity evaluation 
 
School institution 
 


Monitoring and evaluation 
 
Operational control center of 
disaster mitigation optimization 
 
Composing detail spatial plan and 
detail disaster mitigation plan 
 
BPBD and local parliament 


Local regulation on tsunami DRR 
 


Local technical managing unit for 
operational control center of disaster 
mitigation 
 
Technical evaluation 
 
BNPB and central parliament 


 


 


 


 







Disaster prepared community 
recruitment 
  
Volunteer recruitment 
 


 LOGISTIC & HARDWARE AND PROGRAM 
Short Term (6 Months) Mid Term (1 Year) Long Term (2 Years) 


Logistic and hardware: 
Create evacuation signs 
 
Create route, route map, and 
evacuations signpost 
 
Evacuation route construction 
 
Communication instrument such as 
HT, etc  
Program: 
Contingency plan 
 
Operational vehicle procurement for 
relief distribution 
 
Increasing tsunami evacuation route 
sign 
 
Planting mangrove and pine for coast 
preservation 
 
Create early warning instrument 


 
Purchase of tools and utilities in 
tsunami emergency response 


Logistic and hardware: 
Supply of buffer stock 
 
Logistic warehouse 
 
Subdistrict logistic warehouse 
construction 
Program: 
Monitoring and evaluation 
 
Regional action plan 
 
Establishment and activation of 
disaster prepared subdistrict 
 
Shelter construction 
 
Establishment of local 
regulation to arrange 
companies to allocate its 
profit for DRR 
 
Independent fund from community 
as its involvement in DRR 


Logistic and hardware: 
Shelter construction 
Program: 
Early warning siren 
 
Increase for early warning siren 
 
Inclusion of local content related to 
disaster mitigation to school 
 


 
 FINANCIAL AND INFORMATION & DATA 


Short Term (6 Months) Mid Term (1 Year) Long Term (2 Years) 
Financial: 
Independent fund from 
community 
 
Cooperation with CSR from 
private and national companies 
 
Cooperation with university for 
research and community service 
 
Budget planning inclusion in 
regional budget 
Information and data: 
Social survey through assessment 
 
Create banner, poster, and 
infomercial for tsunami  alertness 
in mass media 
 
Database collection for facility 


Financial: 
City budget and province budget 
 
Establishment of MoU with private sector 
(telecommunication, banking, industry, 
etc) 
 
MoU for cooperation 
 
Establishment of local regulation to 
arrange companies to allocate its profit for 
DRR 
 
Independent fund from community as its 
involvement in DRR 
 
Information and data: 
Hazard map and evacuation route 
distribution  
  


Financial: 
National budget 
 
Allocated fund always included in 
national budget 
Information and data: 
Education of DRR to community 
 
Collected and completed data 
accessible for public 
 
Community able to receive clear 
info regarding hazard map and 
evacuation route 







and infrastructure 
 
Cooperation with mass media for 
information dissemination 
 
Data acceptance from 
meteorology, climatology, and 
geophysics agency 
 
Update existing information 
 
Create banner and brochures for 
tsunami-related dissemination 
 
Establishment of hazard map and 
evacuation route 
 
Disaster hazard mapping 


Cooperation from university’s 
community service for evacuation 
map and hazard map 


  







RESILIENT COMMUNITY: FLOOD AND LANDSLIDE 
 


 
 
 
 
  
 
 
 
 
 
 
 


 


  PROGRAM 


Short Term (April-October 2015) Mid Term (November 2015-
November 2016) 


Long Term (November 2016-
November 2018) 


DRR volunteer recruitment 
 
Establishment of DRR forum in 
city/village level 
 
Dissemination of DRR to community 
 
Coordination with university for 
establishment community service 
program 
 
DRR for local content in school 
 
Identification of environmental and 
housing vulnerability 
 
Paradigm change of flood 
 
Identification of vulnerable group 
 
Coordination with related agency  
 
Planning comparative study to area 
with similar social/physical 
characteristics 


DRR volunteer training 
 
Sharing with local parliament 
regarding DRR 
 
Local content implementation in 
school 
 
Establishment of flood and landslide 
masterplan 
 
Reparation/construction of drainage 
and cliff protection 
 
Dredging shallow base of the river 
 
Early warning system installation 
 
Establishment of local regulation for 
disaster mitigation 
 
DRR simulation 
 
Establishment of disaster mitigation 
task force from various stakeholders 


DRR evaluation 
 
Regional action plan for flood and 
landslide 
 
Shade trees planting 


  
 HUMAN RESOURCE 


Short Term (April-October 2015) Mid Term (November 2015-
November 2016) 


Long Term (November 2016-
November 2018) 


Composing budget plan 
 
Human resource planning evaluation 
for once every six month 
 


Establishment structural 
organization for disaster 
management volunteer 
 
Budget properly distributed as 


Establishment of disaster mitigation 
task force personnel  
 
Reference for disaster area and its 
countermeasure is available 


 


 


 


 







Planning for detail and sustainable 
training 
 
Establishment of vision and mission 
related with flood and landslide 
disaster prepared community  


needed 
 
Identification of public figure and 
their impact on local wisdom 
 
Training for task force 
 
First year evaluation 
 
Comparative study to appointed 
areas 
 
Professional treatment of vulnerable 
victim 


 
Human resource evaluation and 
analysis 
 
Increase of volunteer capacity for 
vulnerable group treatment 


 
 FINANCIAL 


Short Term (April-October 2015) Mid Term (November 2015-
November 2016) 


Long Term (November 2016-
November 2018) 


Involvement of university student 
through disaster-related community 
service program (budget subsidy for 
community service) 
 
Implementation of budget plans into 
action in 2015 
 
Identification of financial source 
from education institution, university 
for DRR purpose 
 
Identification of foreign financial 
source for DRR purpose 
 
Identification of other sources that 
may able to support DRR activity 
(private sector) 
 
Identification of independent fund 
from community to support DRR 
activity 
 
Identification of financial source 
from national and regional budget 
 
Information and data: 
 
Identification of area with flood and 
landslide hazard 
 
Supply all data and information if 
needed for research 
 
Identification of maps owned by 
stakeholder for disaster mitigation 
purpose 
 


Gather related stakeholder to 
compile budget meeting for DRR 
 
Establishment of local regulation to 
arrange companies to allocate its 
profit for DRR 
 
Disaster management budget 
planning for 2016 
 
Community coaching to increase 
participation of disaster mitigation 
by independent funding 
 
Information and data: 
 
Coordination with all stakeholders 
related to research and community 
service data 
 
Unification of flood and landslide 
maps existed from stakeholders 
 
Create flood and landslide disaster 
probability map in Bengkulu 
 
Flood and landslide hazard area 
mapping 
 
 


Compile budget for infrastructure 
repair and improvement if affected 
from flood and landslide 
 
Plan budget for completing data and 
information related with flood and 
landslide disaster 
 
Information and data: 
 
Completing data and information 
related with flood and landslide 
 
Summarize all research and 
community service results that that 
has been done for next preventive 
activity 
 
Establishment of disaster relief 
reception regulation 







Identification of unavailable data for 
DRR planning 
 
BPBD operational control center of 
disaster mitigation optimization 
 
Identification of disaster-related 
related local wisdom 
 


 INSTITUTIONAL 


Short Term (April-October 2015) Mid Term (November 2015-
November 2016) 


Long Term (November 2016-
November 2018) 


Establishment of disaster response 
forum 
 
Establishment of DRR working group 
(Rapid response team) 
 
Establishment of decree for DRR 
team (working group) 
 
Establishment of DRR administrative 
unit 
 
Propose mayor regulation for DRR 
team position will not be shuffled in 
≤3 years 
 
Introduce area and evacuation route 
 
Maintaining relationship with local 
parliament 
 
Communicate disaster status to 
central government 
 
Strengthening coordination between 
agencies related with DRR 
 
Establishment of disaster mitigation 
task force (structural, duties and 
function) 


Establishment of mayor regulation 
related to DRR 
 
Composing DRR action together with 
local parliament 
 
Composing SOP for flood and 
landslide DRR 


Establishment of regulation 
regarding disaster relief fund 
distribution 
 
Institutional strengthening 
 
Composing contingency plan 
 
Spatial and urban planning 
 
Disaster relief monitoring 
 
 


 








DRR workshop Bengkulu 14-15 April 2015 


Q1. How well did the workshop meet your expectations in the knowledge or information areas/topics that you 
thought were important? 
 Count Column Valid N 


% 


Not much 0 0.0 


2 0 0.0 


As expected 17 45.9 


4 15 40.5 


Very well 5 13.5 


Total 37 100.0 


 


 
Q2a. What were the major learnings you gained from this workshop? 


• Better coordination between stakeholders in DRR. Better communication about DRR to 


everyone. Important to include health perspective in the AP and implementation of 


disaster programme. 


• DM. Action Plan development. More coordination to have the same perception and 


disaster coordination. 


• DRR Identification. Develop DRR action plan that will be implemented in Bengkulu 


• DRR in planning and implementation. The process and action plan in solving the problem. 


• DRR knowledge 







• DRR planning 


• DRR. 


• For making the disaster programme. For making DRR programme. For making the 


institution programme. 


• Gaining DRR knowledge. Learnt Yomenkaigi system. Cooperation between government 


agency and the people is very important. 


• How to anticipate floods. How to anticipate landslides. How to anticipate earthquakes and 


tsunami; 


• How to have a mitigation plan. Develop an action plan. How to get the authorities and 


parliament involved in mitigation issues 


• I understand the solution has to be communicated to vulnerable communities like 


tsunami, building regulations. Where will the budget come from? 


• Identifying the potential disasters in BK. How DRR works. How to cooperate with others. 


• Increasing knowledge of disasters. Learning DM knowledge. Understanding the 


importance of disaster awareness. 


• Information on how to develop DRR (AP) 


• It is important to have a base mapping of vulnerable area. Action plan should be 


implemented s soon as possible. Need more participation from all the people, government 


and private to create a community that is strong in disasters. 


• Knowledge about disasters, cause and preparedness. 


• More understanding about DRR. Need a team that involves govt. and others. More 


understanding that disasters can be our friend so we can communicate better. 


• More understanding about preventative Disaster risk. More knowledge about the suitable 


programmes in DRR, should be a priority. 


• More understanding of the importance of DRR programme. How to reduce the disaster 


risk. 


• Organisation. Budget. SOP 


• Pay attention to the environment. Encouraged to think about DRR. 


• Preparing everything that is related to DRR e.g. Human Resources, institution, 


programme and budget. DRR would be successful if there is coordination between 


stakeholders from different aspects. People have to be educated so they can be stronger 


in coping with disaster and involved in DRR. 


• Problem solving of natural disasters. 


• Really encourage our knowledge especially in DRR. Very happy with speaker from 


Bengkulu and outside Bengkulu 


• Steps to DM 


• Strengthened coordination between government agency, parliament and university. Need 


support from private industries for DRM. Using people awareness should protect the 


environment. 


• The awareness of DRR needs to be communicated across all levels, including 


government private, NGO, and education. More understanding and the same perception 


between government parliament, people and private sector in the DRR programme. 


• The concepts of DRR and how we think about DRR. Literature of DRR 







• The DRR activity. Action Plan. Lessons learnt from NZ. 


• The effective process in the middle of the AP. 


• Understand how to develop action plan for DRR. 


• Understanding DRR 


• Understanding the disaster. Learning the DRR activity. Gaining the national strategy plan. 


• Understanding the process of DRR. 


• Understanding what we have to do in DRR. 


• Total 


 
Q2b. How much will these lessons help you with your work? 
 Count Column Valid N 


% 


Don't know 0 0.0 


Not very helpful 0 0.0 


2 0 0.0 


A little help 4 10.8 


4 12 32.4 


Very helpful 21 56.8 


Total 37 100.0 


 


 
 


 


 







Q3a. How appropriate was the workshop content for you? 
 Count Column Valid N 


% 


Not very helpful 0 0.0 


2 0 0.0 


As expected 16 43.2 


4 12 32.4 


Very appropriate 9 24.3 


Total 37 100.0 


 


 
 


 
Q3b. What did you like about the workshop? 


• Action plan. 


• Cooperating to develop the AP. 


• Could understand the subject well. Many opportunities for questions and open 


discussion. 


• Created teamwork. 


• Delivery of presentations very effective 


• Develop the action plan 


• Discussion about how to develop action plan and lessons learnt from NZ experience. 


• DRR discussion and field trip. 


• Facilitated by professional from each subject. Involving all the elements of government 


and NGOs 







• Field Trip 


• Field trip. 


• Field trip. Group discussion. 


• Flowing 


• Foreign speaker from NZ was relevant as risks can be compared. 


• Full program. 


• Group discussion about tsunami, earthquake, flood and landslide. 


• Group simulation. 


• How AP was developed by group discussion. 


• Increasing knowledge of DM and the role of government Universities, and people. 


• Lessons learnt from the speaker, discussion process. 


• Liked process of how AP was created. 


• Material and presenters. 


• Meet a new friend and have a new experience attending the workshop. 


• New knowledge and met new friends. 


• Open and new methods. 


• Participation methods 


• Provided awareness of DRM in this area. 


• Speakers. How local wisdom was explored. How management and technology were 


used. 


• Subjects presented and the sharing. 


• System of discussion and exercise. Develop action plan. 


• Systematic, good translation, output well managed. 


• The process of workshop was relaxed but focussed. 


• The same vision in DRM. 


• Togetherness, information sharing, knowledge and participants complement each 


other. 


• Understanding DRR in many kinds of hazards. 


• Understanding hazards. 


• We need to understand and coordinate the role of each stakeholder. 


 
Q3c. What did you not like about the workshop? 


• Didn't start on time, didn't like arrangement of where they were sitting. 


• Discipline. 


• Likes workshop because it matches with current procedure. 


• Limited time for the workshop and field trip. 


• Limited time. 


• More practical material in the workshop because it will help to solve the problem in 


the community. 


• Need more communication with the speaker from NZ 


• No time for participants to introduce themselves to other participants. 


• Not focussed because no simulations. 


• Nothing 







• NZ experience incomplete - more information from speakers would be better. 


• Still don't understand DRR 


• The time for rest is too limited. 


• There are still solos between each government agency in solving the problems. 


• Unfortunately there was no speaker that talked about the funding resources. 


• Workshop process is one-way, need more discussion. 


 
Q3d. To what extent would there be future benefits? 
 Count Column 


Valid N % 


Do not know 0 00.0 


Less than helpful 0 0.0 


2 0 0.0 


Quite helpful 10 27.0 


4 9 24.3 


Very helpful 18 48.6 


Total 37 100.0 


 


 
 


 
 
 
 







Q4. How would you rate the presenters in terms of their presentation style and familiarisation with the subject 
matter? 
 Count Column Valid N 


% 


Pem. Kota Bengkulu 


Not good 0 0.0 


2 2 5.6 


Good 23 63.9 


4 6 16.7 


Very good 5 13.9 


Total 36 100.0 


 DPRD Kota Bengkulu 


Not good 0 0.0 


2 1 2.8 


Good 20 55.6 


4 9 25.0 


Very good 6 16.7 


Total 36 100.0 


BPBD Bengkulu 


Not good 0 0.0 


2 1 2.8 


Good 17 47.2 


4 10 27.8 


Very good 8 22.2 


Total 36 100.0 


Univ. Bengkulu 


Not good 0 0.0 


2 0 0.0 


Good 10 27.8 


4 14 38.9 


Very good 12 33.3 


Total 36 100.0 


Faisal Fathani (UGM) 


Not good 0 0.0 


2 0 0.0 


Good 7 18.9 


4 15 40.5 


Very good 15 40.5 


Total 37 100.0 


Iman Satyarno (UGM) 


Not good 0 0.0 


2 0 0.0 


Good 7 18.9 


4 15 40.5 


Very good 15 40.5 


Total 37 100.0 


Wahyu Wilopo (UGM) 


Not good 0 0.0 


2 0 0.0 


Good 10 27.0 







4 13 35.1 


Very good 14 37.8 


Total 37 100.0 


Esti Anantasari (UGM) 


Not good 0 0.0 


2 0 0.0 


Good 11 29.7 


4 12 32.4 


Very good 14 37.8 


Total 37 100.0 


Adam Pamuji R (UGM) 


Not good 0 0.0 


2 0 0.0 


Good 12 32.4 


4 12 32.4 


Very good 13 35.1 


Total 37 100.0 


Phil Glassey (NZ) 


Not good 0 0.0 


2 0 0.0 


Good 10 27.0 


4 11 29.7 


Very good 16 43.2 


Total 37 100.0 


Phaedra Upton (NZ) 


Not good 0 0.0 


2 0 0.0 


Good 13 35.1 


4 10 27.0 


Very good 14 37.8 


Total 37 100.0 


James Flanagan (NZ) 


Not good 0 0.0 


2 0 0.0 


Good 10 27.0 


4 13 35.1 


Very good 14 37.8 


Total 37 100.0 


 


 


 


 


 


 


 







 
Q5. How good was the opportunity to discuss key topics and issues and obtain answers to your questions? 
 Count Column Valid N 


% 


Not good 0 0.0 


2 0 0.0 


Good 7 18.9 


4 8 21.6 


Very good 22 59.5 


Total 37 100.0 


 


 
 


 


 


 


 


 


 


 


 


 







Q6. How good were the workshop logistics? 
 Count Column Valid N 


% 


Venue 


Not good 0 0.0 


2 2 5.4 


Good 16 43.2 


4 8 21.6 


Very good 11 29.7 
 Total 37 100.0 


Equipment 


Not good 1 2.7 


2 2 5.4 


Good 10 27.0 


4 13 35.1 


Very good 11 29.7 
 Total 37 100.0 


Course material 


Not good 0 0.0 


2 0 0.0 


Good 14 37.8 


4 9 24.3 


Very good 14 37.8 
 Total 37 100.0 


Translation 


Not good 0 0.0 


2 3 8.1 


Good 12 32.4 


4 9 24.3 


Very good 13 35.1 
 Total 37 100.0 


Catering 


Not good 0 0.0 


2 1 2.7 


Good 12 32.4 


4 12 32.4 


Very good 12 32.4 
 Total 37 100.0 


 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 
 
 
 
Q7. How useful was the field visit to disaster prone areas? 
 Count Column Valid N 


% 


Not good 0 0.0 


2 2 5.4 


Helpful 10 27.0 


4 12 32.4 


Very helpful 13 35.1 


Total 37 100.0 


 


 
 


 


 
 
 







 
 
 
 
 
 
Q8. Overall how would rate the quality and usefulness of this workshop? 
 Count Column Valid N 


% 


Not good 0 0.0 


2 0 0.0 


Good 6 16.2 


4 14 37.8 


Very good 17 45.9 


Total 37 100.0 


 


 
 
Q9. Do you have any comments for improving future workshops? 


• A longer field trip in the future. 


• Average. Translator should have relevant subject experience. 


• Bigger and more confortable room. Emergency exit should have been identified. 


• Discussion needs more focus relevant to speakers. 


• Field trip didn't show an example of landslide. 


• Field trip not always in BK city - suggest going out of the city and having it a whole day. 







• Finish earlier and add more days. All govt. agencies at workshop should sign the Action 


Plan. 


• Follow up of workshop important to determine how serious the AP is. 


• Follow up to workshop. Variety of topics could have been discussed. More time. 


• For the next workshop please involve the head of sub-district or village. Should involve 


the BMKG. 


• Hope that field trip will be conducted for one day. 


• Hope workshops will be conducted in other towns or we invite participants from other 


towns. 


• In the NZ presentation need more photos, video evidence of how DRR is implemented 


in NZ. 


• Invite provincial and district parliament so they understand DRR. Discussion about 


disasters needs to be wider. The field trip needs to be more complete and wider. 


• Involve the sub-district or village leader because they are formal team leader. Will give 


direction to people. 


• Longer breaks. 


• Mission, vision, goal of workshop needs to be explored. Field trip - visit somewhere else 


to compare in BK. Need more examples - photos, videos etc. of disasters. 


• More activities in workshop so that participants aren't bored. 


• More participants and if possible invite community representatives from vulnerable 


areas. More time for workshop. 


• More time for field trip. 


• More time. 


• Need bigger room. Need follow up. 


• Need continuity from this workshop to get the DRR programme working in Bengkulu 


• Nothing. Please invite us (Tabana City) if you have any activity in Bengkulu. 


• Stay strong. Keep up the good work. Thank you for the opportunity to attend the 


workshop. 


• Subject needs practical activity. Activities so that participants are not sleepy - game, 


icebreaking. Arrangement of room made it difficult to see the powerpoint. 


• The agenda of the workshop not structured and needs room for more discussion. Room 


is too small. Agenda OK but could be improved. Translation didn't flow. Feedback 


problems. 


• The material that was received needs more implementation for each hazard. Room - 


should have been wider and comfortable, so that I could be more involved in the 


workshop. 


• The material that will be discussed should be more clear. The facilitators of discussion 


should be more aware of other topics. 


• The place for workshop is too small. 


• The workshop material should be available as a soft file, so we can share with others. 


• Time for discussion not long enough. More focussed. 


• Workshop needs to be longer!! 


• Workshop should be longer. Policy makers should be included in future. 







 








TRANSCRIPT OF FGD OF WOMEN OF BENGKULU CITY 


BPBD (the Regional Disaster Management Agency) Office Bengkulu, April 2015 


 


Assalamualaikum wr. wb. (May the peace, mercy, and blessings of Allah be with you). Finally we can 


start our event. On behalf of Gadjah Mada University and GNS Science, we’d like to thank you all 


ladies and gentlemen, for coming today, on a sunny, lively Friday after an exercise and mutual 


cooperation. Today we are going to talk about women issues in the face of disaster. To make it 


shorter, Mr. Bambang as the host for today’s event will be delivering a speech. Mr. Bambang, the 


floor is yours. [00:01:43.07] 


 


Thank you. Assalamualaikum wr. wb. Peace e upon us all. Let me say my gratitude to the Almighty 


God, whose blessing and mercy allowed us to gather today in __________ in this sunny morning 


with the representatives from Gadjah Mada University and New Zealand. I’d like to Welcome you all 


to Bengkulu City. Today is the last day, because the program has been compressed into two days 


only, ladies and gentlemen. Today this event will mark out continuous effort for disaster risk 


mitigation. Ladies and gentlemen, please understand if today ... (unclear, fast speech) there are still 


delays. I’d like to apologize in advance. That’s all from me. Wabillahitaufik walhidayah. (May Allaah 


give you guidance and success.) Wassalamualaikum wr.wb. (And may the peace, mercy, and 


blessings of Allah be with you.) Good luck with your duty, my fellows. [00:03:34.16]  


 


Thank you, Mr. Bambang. Let’s begin. Out of sight but in the mind, right, sir? If not so, we wouldn’t 


be going to the BPBD office, the orange house. Before starting our discussion, let me introduce Ms. 


Silvia at the back. There’s Mr. Julian from GNS New Zealand. Mr. Julian will be documenting our 


event. I’m asking for your consent to be documented along with the event for the sake of the 


program, not for publicity. There’s also Ms. Pedra from New Zealand too. She is the coordinator for 


West Sumatera Province in the STIR (Strengthening Indonesian’s Resilience) program. She had to 


visit here to in order to understand the issues in Bengkulu. There’s also Ms. Silvia, the program 


manager for STIR as well, only for New Zealand. Next to her is Ms. Prantika from UGM who will help 


translating what we will be talking about today. Okay, that’s all. Ladies and gentlemen, you will 


introduce yourselves. What is your name, ma’am? I’ll write your name down. Also you, sir, from 


BPBD? Later on we will introdue ourselves, our affiliations, and what we’ve been doing in relation to 


disaster risk reduction. I’ll be sitting down; I’m rather tired. 


So, for today, we’d like to know how far the issues of women has been focused on in Bengkulu City 


or how far it has become part of disaster management, especially in relation to pre-disaster efforts, 







or what we call disaster risk reduction. In case of response, it’s for when the disaster has already 


happened. So, the goal of disaster risk reduction is so that we can minimize losses from the disaster. 


In short, it is the preparation prior to the disaster. The term isaster risk reduction means the 


activities that are done in order to reduce the risk of disaster—for example, disaster-prepared 


village. Welcome, ladies and gentlemen. It’s not too late. We’ll be introducing ourselves, ladies and 


gentlemen. So, this activity has been going on in all target areas of the program. In Bengkulu, it’s one 


in Bengkulu City. We’ll be doing it all over Bengkulu next year. In Central Sulawesi, it’s been going in 


Palu, Donggala, and Polewali. In West Nusa Tenggara, it’s been going in Mataram City and Sumbawa. 


In West Sumatera, we’ve been doing this in the South Coast (Kao). We move around, but each area 


as different issues. Sometimes it’s women’s issues, in other areas we also talked about children and 


people with disabilities as well as minority groups. We actually selected women’s issues because 


they are one of the aspects of the vulnerable group. You probably have heard that in disaster, there 


is a vulnerable group. According to the law, it includes women, children, people with disabilities, the 


elderly people, as well as minority ethnic groups. Ladies and gentlemen, in viewing vulnerability, it 


depends on a person’s perspective. While one may say that only villagers may be in a vulnerable 


position, it is not necessarily true. People in the city may also become part of the vulnerable group, 


for example as the houses in the city stand close to each other, when there is a fire—this makes 


them part of the vulnerable group because it’s difficult to carry out a speey evacuation in such a 


condition. So, the definition of the vulnerable group may change—I mean the target, depending on 


the disaster context. That’s all from us, ladies and gentlemen. Thank you very much for your 


participation.  


We hope this program will finish by 11, so that some of you who has other things to attend to may 


do so, and so that the gentlemen wil be able to do Jum’ah prayer without any problem. 


I’ll introduce myself first, then you’ll introduce yourselves one by one. My name is Esti Anantasari, 


from Gadjah Mada University. I have a background in Antropology, so I’m a special traveling soldier. 


If you asked me what I did, I’d say I was a traveling housewife. In this program, I’m in charge for the 


socio-cultural aspect. The area I’m in charge for is actually not Bengkulu but West Nusa Tenggara 


(NTB). I have some people in NTB working on this program. However, because we have to do a 


socio-cultural observation, alhamdulillah (praise be to Allah) I can join all of you. Thank you. Let’s 


start from Mr. Tabri. Who doesn’t know Mr. Tabri yet? [00:09:52.25] 


 


Assalamualaikum wr wb. Please let me introduce myself. My name is Tabri. I work for the the 


Regional Disaster Management Agency as the Head of Rehabilitation and Construction Division. My 


background is actually agriculture, but since I was stationed here, let’s learn together. That’s all. 







Wabilahitaufik walhidayah. Wassalamualaikum wr wb. [00:10:27.12] 


 


Thank you. My name is Yudi _____. I’m a lecturer at Bengkulu University on soil biotechnology. I’m 


here to represent my gender, from Bengkulu University. [00:10:49.02] 


 


Thank you. My name is Desi Amalia. I’m with the Indonesian Women Coalition. That’s all. 


[00:11:01.09] 


 


Assalamualaikum wr. wb. My name is Irni. I work in _____. I’m with the Disaster Prepared Group of 


Teluk Sepang. [00:11:21.14] 


 


Assalamualaikum wr. wb. My name is Khusyuluanti. I’m here to represent the disaster risk reduction 


forum in Kelurahan Teluk Sepang. I’m a housewife. That’s all. Thank you. [00:11:54.13] 


 


Assalamualaikum wr. wb. My name is Gisa Petrilia. I’m with BPBD of Bengkulu City, from the 


Emergency and Logistics Division. Thank you.  [00:12:17.07] 


 


I’m Enci Marlena, staff of BPBD, Rehabilitation and Reconstruction Division. Thank you. [00:12:31.12] 


 


Thank you. Assalamualaikum wr. wb. Good morning. I’m sorry I was late; I was dealing with some 


remains—a member of my village passed away, so I handled the remains until the funeral then I 


went here. My name is Abriyanto, _____ Kelurahan Karang Serai , Kampung Melayu District, 


Bengkulu City. I am responsible for making some of the policies on disaster reduction strategies in 


one of the villages, i.e. in Kelurahan Karang Serai . In Kampung Melayu Districts there are two 


kelurahan: Ingpasir and Karang Serai. That’s all from me. Thank you for the invitation. 


Wassalamualaikum wr. wb. [00:13:32.20] 


 


Assalamualaikum wr. wb. My name is Kartini. Along with my fellow, Mr. Irianto, I’m representing 


Kelurahan Padang Sereh, from the Destana—Desa Tangguh Bencana (Disaster Resilient Village)—


that sometime ago _____ visited. We received the invitation to this event. Thank you. [00:14:06.01] 


 


Assalamualaikum wr. wb. I’m from _____ and _____. I represent University _____. Thank you. 


[00:14:26.29] 


 







Thank you. Assalamualaikum wr. wb. My name is Mustakin Usman, with the Health Office of 


Bengkulu City on Disaster Division ____ session. Thank you. Wassalamualaikum wr. wb. 


[00:14:50.02] 


 


Assalamualaikum wr. wb. Good morning ma'am, miss. My name is Noviahat from BPBD of Bengkulu 


City. I’m the Head of the Disaster Prevention/Pre-Disaster Sub-Division. That’s all. 


Wassalamualaikum wr. wb. [00:15:09.09] 


 


Assalamualaikum wr. wb. My name is Susi Handayani ____. I’m with the Stupa foundation ___ and 


women and children empowerment. In relation to disaster issue, because we focus on educatin 


issues, we’re focusing on education, for example some disaster awareness programs for children 


especially. We go to schools. We focus on Stupa, within the clusters of children, teenagers, children 


with disabilities as well as ____ children. We work with the four clusters. We haven’t had any 


learning module for the disaster awareness program. However, we’re focusing on our plan to design 


some modules aimed for practical application. Thank you. [00:16:14.09] 


 


You’ve done quite a lot of activities, right, Mbak Susi? Go ahead, Mas Agus. [00:16:20.17] 


 


My name is Agus Iriyanto. I’m with therequired in _____. Thank you, ma’am.  Assalamualaikum wr. 


wb.  [00:17:01.21] 


 


Assalamualaikum wr. wb. Good morning. My name is Hema, short for Hemawari. I’m with the Layak 


Bengkulu foundation that deals with community economic empowerment and disaster 


management. Thank you. [00:17:24.19] 


 


Assalamualaikum wr. wb. Good morning. My name is Bambang Puryadi. I’m currently stationed in 


the City’s BPBD as the Head of Prevention and ____ Division. So the Prevention division is the 


frontline soldier. Then further ____ _____. ... in order to learn about this duty, our duty, that 


disaster prevention is our responsibility, this means that we should improve our cooperation and get 


to know each other. Please support this program because this year there are still many activities by 


BPBD or BNPB (the National Disaster Management Agency). Our programs of course started at the 


bottom, such as life guards, etc., which I cannot mention one by one. So, I’m looking forward to 


receiving your support, ladies and gentlemen from UGM and New Zealand. We’d like to ask for your 


support, for us to cooperate. That’s all, ladies and gentlemen. [00:19:41.14] 







 


I’d like to express my thanks to Mr. Bambang who has opened his doors for you. We shouldn’t only 


be having this sort of activities in times on need, but when we are not in need, we should also 


cooperate and keep in touch with each other. Also, Mr. Bambang, please do not forget us who are 


not with BPBD. Our coordination should not be limited to during disaster, but more importantly 


prior to disaster we should join hands. Well, ladies an gentlemen, we’ve introduced ourselves to one 


another. There’s actually one more institution whose representatives are not here yet, that is the 


Badan Pemberdayaan Perempuan (Women’s Empowerment Agency). We invited them too because 


we know they must have disaster-related activities. However, they are probaby indisposed or 


coming late. Thank you for your attendance today. Today we’ll be sharing our experiences and our 


hopes for the things that we haven’t done in Bengkulu. Since there are the gentlemen from BPBD 


here, we can be a source of material, or insight about the conditions out there. Our fellows from the 


NGOs as well as the audience, you understand better about what has been happening in the society. 


Our office have limitations, as there are many things to take into account. By gathering here, we will 


talk about the issues that you didn’t know yet. We would ie to know, here in Bengkulu, what are the 


disaster risks that stand out most? [00:21:35.11] 


 


Tsunami. Earthquake. [00:21:38.22] 


 


Flooding.[00:21:46.01] 


 


Tornado. [00:21:45.24] 


 


Oh, there’s quite a lot. Is there more? So, if we are to make levels, ladies and gentlemen who live in 


Bengkulu, which disaster took the highest number of casualties? [00:22:03.15] 


 


Earthquake. [00:22:08.18] 


 


The disaster with the most impacts would be the earthquake? [00:22:08.18] 


 


Tornado and flooding. [00:22:14.27] 


 


In the last workshop, you shared that in Bengkulu, when there is a 5 Richter scale earthquake, the 


people are still calm? [00:22:24.07] 







 


We’re used to it. [00:22:24.05] 


 


So the people here have adapted to it, haven’t they? So when there is a shock on that scale, people 


would think it’s okay? Is that how it is? Wow, that’s incredible. [00:22:36.17] 


 


Is it just us? On TV, people seemed to have panicked over it? [00:22:45.10] 


 


So that’s what happens now, you’re all immune to it. Well, in relation to women’s issues, in your 


own offices, do you have any experience managing DRR activities especially in relation t women? 


Would anyone want to share? The ladies from Teluk Sepang—from the Destana forum? Destana is 


Disaster Resilient Village—that’s wonderful. [00:23:20.03] 


 


Assalamualaikum wr. wb. I’d like to ask for permission to share my experience in Kelurahan Teluk 


Sepang. The disaster risks that threat Teluk Sepang are mostly earthquake an tsunami, because the 


location of the village is the farthest and the most remote. The fellows from BPBD might also know 


because we have often carried out activities alongside them. Thank God I came across the term 


disaster-related from a long time ago, when TNI (the Indonesian National Armed Forces) established 


SIBAT, I joined the cause until today. In Teluk Sepang we conduct simulations, coordinated mostly by 


women and housewives. [00:24:41.27] 


 


How many members are there, ma’am? [00:24:44.11] 


 


The last time it was 30. Now it has increased with the members of SIBAT. And then there are those 


who joined independent evaluation the other day. There are also cadres, especially housewives. The 


main point is the housewives, who do not work, while their husbands do. In Teluk Sepang, mostly 


the women participate in the activities. Since a long time ago, Teluk Sepang has received a shelter 


building or a temporary evacuation center in relation to the issue of tsunami. The building was 


established. BPBD responded well to the shelter in Teluk Sepang. At first, we had a DRR forum. 


Under the forum, there are volunteers. The forum take actions when there is a disaster, as lately we 


faced flooding, Ms. Esti. [00:26:23.16] 


 


When was it? Not too long ago? [00:26:25.23] 


 







In 2014, ma’am. So the city’s BPBD, Health Office, and DPRD (the Regional House of Representatives) 


lent their support for the community. The women were active too—you may ask Mr. Armeni, who 


has met the women from Teluk Sepang. When there was flooding the other ay, BPBD was there too. 


Now about this shelter building, since we’re able to meet with BPBD representatives today, I think 


this is a good moment. So about the shelter in our village, until today we don’t know yet if the 


building has been transferred into us officially. The thing is, first, at the building, there are teenagers 


loitering around at night, and young women too—at night, when there is not a lamp installed. We’re 


also still wondering in the forum, do we actually reserve the right to prohibit them or not from 


loitering around the building ___ later on. The building is really good, just like a mall in the city. 


However, as it is located in Teluk Sepang, it became a place to hang out. So I’d like to ask BPBD 


representatives, can we—the forum—do a picket for maintenance? The building is too good to 


waste. I’d like for Mr. Bambang to tell us the outline so that we’ll know the details later on. Second, 


there has been enthusiasm among the community, especially in Teluk Sepang, on the disaster 


preparedness. [00:28:44.26] 


 


What do you do for now? [00:28:47.19] 


 


In terms of pre-disaster activities, we map the areas, especially Kelurahan Teluk Sepang. From the 


mapping, we can anticipate, for example in the case of tsunami, what to do and how. The people in 


Teluk Sepang are already aware of it. So in the map, the vulnerable group is mentioned—just like 


you said earlier—there is a vulnerable group. If a disaster really happens, what we the forum and the 


volunteers hope for is that once they are in the field, they can help the vulnerable group. We 


predicted that it would take 20 minutes to get to the shelter building. We expect that in case of a 


disaster, the 3,000 people in Teluk Sepang will have already reached the shelter. We also received 


some first aid trainings for the victims ____. Alhamdulillah (praise be to Allah), we have had some 


trainings. That’s all I can share for now. If you have any question, I’ll try my best to provide the 


answers. Thank you. Wassalamualaikum wr. wb. [00:30:13.08] 


 


Let’s continue with your elaboration first. What is your affiliation? [00:30:16.18] 


 


PKPU (Pos Keadilan Peduli Ummat or the Community Caring Justice Post). [00:30:21.00] 


 


Go ahead, sir. Are you member of the forum too? [00:30:23.08] 


 







Thank you. Please let us share our experience and problems in anticipating natural disasters, such as 


flooding, earthquake, and tornado. In Kelurahan Padang Serai, a flood occurred in 1989. Bengkulu 


City in general took a hit, but the impact was most felt in Padang Serai and its surrounding villages, 


including Teluk Sepang. All are in Kampung Melayu District. [00:31:14.24] 


 


Is it because Kampung Melayu is on the coast? [00:31:18.22] 


 


Yes. Geographically, Padang Serai and Teluk Sepang are not really different. If say, Teluk Sepang is 


located one meter from the coastline, Padang Serai will be three meters from it. From experience, 


since 1989 there has been a flood, then there were earthquakes in 2000 and 2007. At the time, 


BPBD was not yet established. Instead, there was SatGas SOS or SATKORLAK under the management 


of the Social Office as well as other relevant agencies. With the establishment of BPBD, there is an 


element that developed to the village level, by the name of Destana Forum. We’re actually not 


members of Destana but Kestana, Kelurahan Tangguh Bencana (Disaster Resilient Kelurahan). It is 


kelurahan instead of desa (village). In the Kestana forum, there are people at the front guard, which 


we call SIBAT. SIBAT is part of the Destana forum, which consists of people under 30 years of age, 


who will be on the frontline during disaster. Around 20 people have been trained by the city’s BPBD, 


in collaboration with the relevant institutions. From this experience, based on the decree from 


BNPB, the Destana forum is meant for disaster-prone areas, especially on the coastline of Bengkulu 


City, starting from Pondok Besi area, where there is the Pasar Bengkulu, to Teluk Sepang. All the 


areas are prone to tsunami because the gulf area is at a low height. In Kampung Melayu Districts, 


Kelurahan Padang Serai, and Kelurahan Teluk Sepang, Destana forums have been formed. They have 


made initial observations for mapping of disaster vulnerability, geographical conditions, etc. Some 


guidelines have been made in collaboration with the kelurahan for actions during disaster –disaster 


risk reduction. The books have already been published, but we didn’t bring any copy because we 


didn’t expect to need it, since Padang Serai and Teluk Sepang have received the copies for their 


respective kelurahan. So in the book, we have outlined the fundraising plans as well as anticipatory 


measures in the SOP. That’s all that we can share, Ms. Esti. We’ll take questions and answer them 


based on our knowledge. [00:34:46.26] 


 


There are books for that? For each of the kelurahan? [00:34:52.00] 


 


Yes, there are. It started with Kelurahan Teluk Sepang. [00:34:54.07] 


 







Oh. So who wrote the books? [00:34:57.03] 


 


The (Destana) forum. [00:34:59.28] 


 


So it’s for mapping and it details everything. [00:35:02.08] 


 


It is for use in the kelurahan. [00:35:06.12] 


 


Did men and women participate? You did too, sir? So what do the women in the Destana forum do, 


what field do they focus on? [00:35:17.08] 


 


In the kitchen. [00:35:22.02] 


 


What are the women in the forum involved in? [00:35:31.01] 


 


Every field there is, for example here ______. In the Destana in my kelurahan, men and women have 


equal rights and positions. We don’t discriminate against gender because we deal with our 


responsibilities together. The women here do participate actively. Instead of just waiting around, the 


women also participate. Especially in mapping—mapping of the environment, disaster vulnerability 


of kelurahan. In the forum, there are the logistics division, the first aid division, the soup kitchen 


division, etc. Men and women participate in the divisions. I’m in charge of the soup kitchen as a 


coordinator. I was originally a committee of PKK (Family Welfare Movement) in Kelurahan Padang 


Serai. Along with other women we were automatically in charge of the soup kitchen. Alhamdulillah 


(praise be to Allah), no earthquake has happened in our area recently, but there was once a strong 


earthquake when the Destana hadn’t been established. Our soup kitchen so far is only in name, 


because we haven’t had any equipment yet. However, we have an evacuation center, an assembly 


point. In Padang Serai, there is an area that fulfills the requirements for an assembly point during 


earthquake. Therefore, the people of Padang Serai won’t have to evacuate out of the kelurahan. 


They should go up to RT (Neighborhood Association) 16. People from Teluk Sepang may also 


evacuate to Padang Serai, but we already have a shelter so all we need to do is go to the shelter 


during a disaster. [00:37:49.28] 


 


Is it far? [00:37:51.21] 


 







It is quite far, ma’am. It’s because there is a damaged bridge. There used to be a bridge that would 


cut down the trip from Teluk Sepang tu Padang Serai considerably, but it is heavily damaged. We 


have requested the Pemda to repair it, but so far there hasn’t been any response. So _____ the 


active participation of the people in Padang Serai shows that everyone is aware that what we’ve 


been doing is not only the responsibility of the men. Us women have to actively participate in order 


to maintain our social participation. [00:38:37.00] 


 


So is it still going? [00:38:40.16] 


 


Alhamdulillah (praise be to Allah), it is. We still keep in touch. We have meets and as _____ things 


that we wouldn’t want could happen, but we are prepared because we ____ (someone is taking a 


call) ____. [00:39:00.10] 


 


In relation to preparation for disaster, what have been done in Padang Serai, sir? [00:39:04.00] 


 


Thank you. The first thing we prepared is the assembly point. Kelurahan Padang Serai has an area of 


which geographical height is over 10 m above the sea surface, which is RT 16. Second, we have 


always been proposing for an assembly point through P2KP (the Urban Poverty Project). We 


currently have an assembly point but if it’s not strategic, it won’t matter. At least it has to provide 


access for cars. Third, along with BPBD we have provided directions for people to evacuate to point 


them to the assembly point. Fourth, the communication system between the Destana forum, the 


kelurahan government _____. Fifth, the facilities and infrastructure are in need of attention, 


especially transportation and communication, which are still lacking. In the future, we hope that 


UGM will cooperate with us to help us with the needed facilities. I think that’s constitute our main 


preparation, ma’am. [00:40:32.20] 


 


So far, for example, during evacuation simulation, who are involved? Only the female activists are or 


are children involved too? Have you carried out any simulation before? [00:40:48.22]  


 


We have. Some mothers brought their children during the simulation. I didn’t because my children 


are grown up. Meanwhile, the young mothers brought their children along with them and place 


them at the daycare. Ladies, because the Destana women are already aware of their roles ____ 


because we receive help from experts from _____. However, we have the personal motivation to 


evacuate ourselves in case of a disaster. [00:41:28.17] 







 


Have the vulnerable group been identified? [00:41:32.03] 


 


They have. They are the pregnant mothers, the elderly people, infants, and children. [00:41:41.24] 


 


So there is gender awareness. Are there men in the soup kitchen division? [00:41:45.23] 


 


There are. We work with the logistics division. [00:41:52.14] 


 


That’s how it should be. Cooking does not necessarily have to be attributed to women. Sir, so far 


what are the activities in relation to disaster preparedness? [00:42:09.02] 


 


Thank you. We’re with _____ of Bengkulu City… to prepare for disaster prevention we … confidence 


…. [00:42:43.02] 


 


How many things are there? Are there more? [00:42:46.09] 


 


Disaster profile, SOP of disaster management for all institutions, disaster response. [00:43:10.14] 


 


Have you done pre-disaster activities? SOP details what to do in case of a disaster, right? Is that all? 


Preventive measures are also needed. What about preventive measures? Is there any pre-disaster 


activity? [00:43:43.27] 


 


The Health Office of Bengkulu City can at least appoint a disaster team in the community. However, 


we have to share that the team is probably only formed by the decision of the head of the office. 


Nevertheless, we still hope for routine meetings, which do not need further funding for the 


Puskesmas (community health center) fellows because there are 20 Puskesmas in Bengkulu City and 


we already have one unit of ambulance car for evacuation, courtesy of all the puskesmas, as well as 


professional team. For this purpose, we have prepared some people appointed by the coordinator, 


and we have documented ____ the team in all puskesmas. Therefore, when there is a disaster, we 


will be prepared to be in the field. However, we need to understand the current system by the Social 


Office of Bengkulu City on how to continue the disaster funding, which is always rejected by DPR 


(the House of Representatives). Why? Because there are disaster agencies. When there is a disaster, 


people are coming to us. We can’t make plans of meetings and other requirements if there is no 







agreement on how we go about it. DPR probably has directly stated that BPBD is responsible for 


disaster-related issues, and we know that in the last meeting—there was a meeting a few months 


ago to discuss this, with the Social Office, BPBD, and the Regional Secretary. So in case anything 


happens, they will be the ones in charge. [00:45:48.06] 


 


What about programs that involve the community, sir? Does the Health Office have such a program? 


For example, training. [00:45:56.18] 


 


Well, we are planning cadre training. We have cadres. We have some communication with the 


Health Office and other organizations. So probably some materials on health will be included in the 


training, for the women’s meetings. We have invited BPBD to share some materials on health 


because we do not have special funding for it. [00:46:25.23] 


 


So along with DPRD, everything related to disaster will be BPBD’s responsibility. BPBD now carry a 


big responsibility, i.e. how to involve relevant institutions. Actually the Health Office has a chance to, 


in my opinion, for example to train women about simple first aid kit at home, for example in case of 


earthquake, tsunami, or injury, how to treat it—but it wasn’t approved to be included in BPBD. 


[00:47:00.15] 


 


Yes, to be included in BPBD because we have a centered system. Before BPBD was established, the 


system used to be ____ us, including equipment. Now it’s not the case, so that has been reduced. 


We cannot communicate on disaster issues so far with the Health Ministry of the Republic of 


Indonesia. [00:47:19.29] 


 


Then, in relation to disaster, the Health Office is more involved in emergency response, sir? In terms 


of pre-disaster programs, such as training, dissemination—Wa’alaikum salam wr.wb. Yes, sir, over 


there? [00:47:35.26] 


 


What I can share and what I have always shared every time BPBD conduct a meeting ___ us, where I 


was always invited and asked to come by the head of the office, because it is my field of expertise—


there has been a few meetings. When there is a disaster, we shouldn’t—we hope that especially the 


local government—in this case we are not only the executors, but the local government, in this case 


the mayor, has to be very responsive. It shouldn’t only appoint other people to represent in the 


meetings. What about the local government representing itself? As the executors in the field, we 







don’t know how to take responsibility because the decision-makers, the head of the offices, are 


always asking us to represent them. I think we need to emphasize that the mayor or the governor 


are really responsive to the issue of disaster, not only the disaster agencies. We at the disaster 


agencies are only executors, the ones who ___ are the government, the head of districts, the mayor, 


etc. [00:49:05.13] 


 


Okay, so some people have unresolved issues. I’m sorry, what’s your affiliation? The Destana forum? 


PKK from which hamlet? Oh, ____ Sub-district around here, then? In the City? Welcome. Where are 


you from, ma’am? From PKK. Yes, welcome. Gentlemen, welcome. Where are you from? Welcome. 


Let’s listen to the meeting first. So some people might have unresolved issues on disaster 


prevention. [00:49:58.17] 


 


We’re with BPBD, especially the pre-disaster division. In Bengkulu City there have been many pre-


disaster activities. First, we have made evacuation routes. Some signs have been posted, especially 


in kelurahan along the coast up to the temporary evacuation shelter before relocation to the final 


evacuation shelter. We also have provided some socialization to ____ last year for two disaster-


resilient kelurahan, Kelurahan Husman (?) and Kelurahan Padang Serai, under direct guidance of 


BPNB. [00:50:55.17] 


 


When was this, sir? [00:50:57.09] 


 


In 2014. It was not long ago. Insya Allah (God willing), in 2015 we will help 4 more kelurahan to be 


disaster-resilient. [00:51:10.08] 


 


Which kelurahan are those, sir? [00:51:11.29] 


 


Probably toward the north. First, from Teluk Sepang, Pasar Bengkulu, Malaberoh, and there are two 


more kelurahan that we have proposed. Mr. Kadin has made the proposal for 4 more kelurahan in 


Bengkulu City. [00:51:57.24] 


 


Which Sub-districts, sir? [00:52:04.13] 


 


___ kertas up to Rawa Timur, there are four more ___. [00:52:19.25] 


 







Good luck, sir. In relation to disaster prevention, does BPBD have any program that pays special 


attention to women? [00:52:31.13] 


 


Every time there is training, we invite other parties who are involved in pre-disaster programs, 


especially those concerned with disaster, such as Pupa (NGO), WCC, or Mercy, PCI, and the 


community, especially the kelurahan forum. The kelurahan are in coastal areas that are prone to 


tsunami and flooding. That’s what we’ve been doing. Last year, as has been ____ by Mr. Firman, the 


head of the preparedness division, in the drafting of pre-disaster SOP, we involve relevant 


institutions such as the Ministry of Health, the Ministry of Public Works, Bappeda (the Provincial 


Development Planning Agency). [00:53:38.29] 


 


Has it been put into practice, sir? [00:53:44.09] 


 


We have conducted a practice run with the help of WCC (Cahaya Perempuan) and Mercy, especially 


in Teluk Sepang, which is prone to flooding and tsunami. That is why BNPB gave us a test building or 


a temporary shelter in Teluk Sepang. [00:54:23.15] 


 


Thank you very much, sir. Let’s move on to Mbak Yususi. In relation to women and children, do you 


have any experience with them in Pupa? [00:54:34.21] 


 


Pupa has provided training in 2011, but in relation to disaster management—I have never been with 


a crisis center. Actually since 2000, when the first earthquake hit Bengkulu, the community has had a 


quick response, but usually in helping with basic needs for women and children, such as formula, 


feminine napkins, etc. For quick response only. But then since 2003, we started developing a 


responsive disaster-aware village. 00:55:27.12] 


 


Oh, you already developed that? [00:55:29.22] 


 


Yes, we did. Actually since 2003 we started mapping Kaling Village, then Air Tartar—at the time it 


was 4 villages. But I forgot; it was so long ago in 2003. We did mapping, identified the potentials of 


the areas, developed a management team, as well as helped economy empowerment in the 


community by making keramba (floating fishnet cages) and planting crops in .... [00:56:04.23] 


 


So it is an alternative livelihood? [00:56:06.04] 







 


Yes. So for example, when a disaster hit and supplies cannot enter the area, the people are able to 


optimize the existing resources. We did that until 2006. In 2007-2008, the villages were integrated 


____, so the group was at sub-district level. [00:56:28.28] 


 


Has it developed? Is it still running today? [00:56:31.03] 


 


It has developed. However, because I am no longer in the crisis center, I am not aware of its 


progress. Some of the community members, when I asked about it, said it was not running anymore. 


I think it should be noted that when the community is assisted, it will ____ but when the assistance 


ceases, it will no longer run. This can be self-criticism, is the assistance method not suitable, or are 


there other problems? For example, in Pupa, because we focus on education and we target children 


and women, we see that what is important is a change in attitude, that when they live in a disaster-


prone area, they have to be aware of the looming risk of disaster and of how to minimize disaster 


risk. That’s what we are trying to instill in the children, because our organization deals with 


education context. Now we can go to some schools. We are still working on the issues of test grow, 


reproductive health, sexual health, but there are also other materials. We have information on how 


they sometimes forget what to do when they are discussing something. So critical awareness is 


instilled during childhood, and we think that it is important. When they have awareness, as children, 


at least they may not fall victim to the disaster. A few times I also helped BPBD in the City or 


Province. I was also a consultant for Mercy. When we conduct disaster observation in the 


community, we always approach the women. It is always easier to gather the women, and they have 


stronger commitment. It would be a problem if we invited them but they didn’t come. I have seen it 


in practice, although I should not think negatively. In my experience, the women are often involved, 


but if there are critical ones who can provide information to the others, it would be better. One may 


make an approach to the women, but the women cannot utilize that to improve our abilities, 


especially during decision making in relation to funding, where the women’s voice are usually not 


heard. So when we are establishing that, usually only the men attend meetings. In relation to 


funding, the men dominate the scene. What I can learn from this situation is that the women in the 


community …. [01:00:07.06] 


 


In Teluk Sepang, the women’s ideas are accepted and most of them are rather critical. It can be said 


that women also participate in decision making in Teluk Sepang. [01:00:22.27] 


 







How many people are like you there, Mbak Khus? [01:00:25.09] 


 


Many of them. [01:00:25.15] 


 


Is that so? That’s amazing. [01:00:26.25] 


 


I mean, the good thing is that the women are empowered. The women should not only work in 


administration. We have to be aware that we are part of it. When we are part of it, we should get 


the “benefits”, not in material terms but more about knowledge, awareness, so that we can 


motivate others to and be empowered. That’s the important thing. [01:00:59.16] 


 


There is an important issue here. Ladies and gentlemen, you should know that some 


sponsors/funding require the participation of women. Today even some of the current government 


programs set that requirement, considering some of those programs are funded by foreign 


organizations. It has become critical as today women also participate in activities, but, I don’t mean 


any disrespect, not all women in position of power have the willingness to voice their opinions. So 


what should we do to be critical? Some women feel reluctant or afraid to have different opinions 


from the men. That is what this meeting is for, because we want to know how far women 


participate—whether as participants only or as activists. [01:02:13.21] 


 


What you said earlier encouraged me to voice my opinions. In practice, BPBD always support any 


cooperation with women because we are aware that so far women have only been a burden for 


men, not to mention they are in the vulnerable group. Children are also close to women, so we have 


to communicate with women and in practice rely on them. For example, our leader is a woman, 


many of our fellows are women, the programs also often involve women. In each of the activities, as 


I mentioned earlier, such as disaster resilient kelurahan, we also involve women empowerment in 


the management of food resources, such as medicinal plants for the family (toga), medicinal garden, 


and other women-related pre-disaster activities. So, really, the activities carried out by BPBD always 


emphasize and support women’s programs. [01:03:44.10] 


 


Let’s give a hand. We’re looking forward to your future actions, sir. Go ahead, Mr. Agus. 


[01:03:50.08] 


 







Thank you. I’m with the City’s Social Office. In 2014 we were hit by 2 disasters, social and natural. In 


Bengkulu City, there are 24 cases of social disasters, such as fire; there are 4 cases of natural 


disasters such as flooding and landslide. [01:04:28.08] 


 


What are social disasters, sir? Social disasters include flooding, riot, inter-tribe conflict—which 


usually happen between Bangka and Lintan tribes. Once we were summoned by the local police 


because of a conflict between Lintan and Bangka tribes. Then, there was the riot in Muriang those 


are social disasters. [01:05:16.28] 


 


So those are social disasters? What about the natural ones? [01:05:22.25] 


 


It is obvious, such as flooding, landslide, and earthquake. I think it is commendable when only one 


house catches on fire, or hit by a landslide, or get flooded, the people help. I don’t know what 


happens in other areas, ma’am, but here we help out right away when there is a landslide. The help 


we provide may be ration, food, clothing, soap, feminine kit—such as feminine napkins. 


[01:06:04.18] 


 


Those lean toward quick response, right? What about training or assistance from the Social Office to 


the two conflicting tribes, sir? [01:06:18.00] 


 


We can’t do that. We only provide material support. [01:06:25.00] 


 


What if the disaster has happened? [01:06:27.01] 


 


We come right away to anyone who needs help. Only material support. We distribute it. Whether it 


is single or multiple victims, we are ready to help. [01:06:39.10] 


 


So you only distribute them? Nothing prior to disaster, though? [01:06:42.16] 


 


Nothing yet. Essentially, we provide mental-social help. [01:06:49.12] 


 


After the disaster. [01:06:51.11] 


 







When there is a fire, we gather the victims and the surrounding residents, then provide them with 


social guidance and assistance. [01:06:58.22] 


 


But so far there hasn’t been assistance or visitation for the two conflicting tribes, sir? [01:07:09.23] 


 


Not yet. We provide help right away. A resident was killed and we helped his wife. That often 


happens in small bridges and other places. [01:07:23.02] 


 


When there is a problem, when someone dies, you help. Mbak Hema, please share with us. 


[01:07:33.20] 


 


Thank you. I’m with _____ foundation. Since 2010, the foundation (Layak) has been involved with 


ODHA (people with HIV). At the time, Layak fellows provide facilitation and special outreach for 


people with HIV. Then in 2010, actually maybe since the 2007 Bengkulu earthquake, we broke out to 


other issues. The issues were there, only not yet focused on. So we also have cooperated with Mercy 


and UNDP on community-based disaster risk reduction, not in Bengkulu but in Muko-Muko. In terms 


of our experience involving women, as mentioned by Mbak Esti, we have to involve women. 


However, during FGD or workshop where both men and women are present, usually the women’s 


voice are drowned in the men’s, especially if ____ the men in the village. Only a small number of 


women are usually present, if any. So we usually conduct a special FGD, because the women there 


usually already have routine meetings such as pengajian (prayer meeting) and arisan (social 


gathering). So we use those meetings. Instead of opening new forums, we use the existing ones. In 


the morning, those women take care of their family, while the men do so in the evening. We also 


facilitate the establishment of the disaster prepared forum. Usually when we form a committee, the 


women will volunteer themselves for the positions such as secretary, treasurer, logistics division, 


while actually the men have the opportunity too. We always have to improve such facilitation. 


Besides that, Layak personnel have also conducted mapping (engmalaya) called ____ marketing 


analysis. We analyzed the constraints during emergency response. We also conducted HEA or the 


Household Economic Approach, or the analysis of domestic economy. Therefore, during preparation, 


we quickly understand the economy of the households in the most affected community groups 


when a disaster occurs. That’s what we have been doing. The majority of the people there are 


farmers, but there are 3 types of farmers: the landowner, the land renter, and the laborer. The most 


affected wouldn’t be the laborers nor the landowners, but the renters. That’s what’s on our minds 


so far. Then if we ____ until today in the facilitation areas, the forums are always running. They also 







have cooperated with the Agriculture Office and BPBD. There are lands where they can plant corn, 


with seeds from the farmers, and they will share the land and crops. Alhamdulillah, the forums are 


still active. [01:12:18.05] 


 


Thank you, Mbak Hema. Yes, sir? [01:12:26.16] 


 


Thank you. In Teluk Sepang, we built a shelter. We’re still maintaining it. So we ____ handed it over. 


But it does not stop there; building shelter only is not enough. This year, we have drafted a proposal 


that ____ (unclear) ____, over the facilities and infrastructure of the shelter. Alhamdulillah, we 


received word that ____ and ____ will come in April. We will propose funding for Teluk Sepang, 


Tambak Siring ____ in the future, for clothing, lamps. So the shelter is not only a camp when there is 


tsunami. When there is no disaster, it belongs to the community ____. [01:13:51.13] 


 


Who have the authority to manage? The current incoming people may come in, but the rest can’t; 


who manages that? [01:13:59.08] 


 


It actually belongs to BPBD and the city government, but eventually it will be ____. We develop it 


through the programs, but it was not handed over just like that, meaning there is still responsibility 


as ____. But we are working for it so that ____ in other places can ____ be maintained. As for the 


soup kitchen, the community will organize it ___, maybe for weddings. The rent will be managed for 


the community, and how it will be run. I also aspire that sometime in the near future, maybe this 


month, I will receive the report on the treatments on the three beaches. Maybe after Monday I will 


actively approach the communities on the three beaches. We will also establish disaster camps in 


those areas too. For now, this aspiration hasn’t been realized, because the people here—NGOs and 


the like, in the triangle in BPBD logo—the blue triangle shows active the government, community, 


and the business sector. Now the business sector hasn’t moved. The community has, for instance, 


with arisan among the women. The women here are active through the NGOs. They have learned 


and built some understanding of disaster ____. [01:15:59.12] 


 


So, BPBD should be more active in approaching the business sector, sir? [01:16:04.19] 


 


That’s right. [01:16:05.21] 


 







Wait a moment, sir. I have to ask the others. The women from universities? As far as you know, Mrs. 


Yudi, what has the university done (about disaster management)? [01:16:15.11] 


 


Ms. Esti, the late Mrs. Emma was actually more expert on the issue. It is not my area of expertise, 


but I was asked to be the research coordinator on women issues. I’m actually very interested in the 


issues of disaster and women and children—which I think is very important. We will research on the 


issue, so that we can formulate solutions. So far, that’s the information I have. [01:16:54.02] 


 


It’s okay. In fact, now that you are present, maybe we can conduct a research together in the future, 


or at least expanding network for now. I’m currently linking you to some of my colleagues who are 


interested in women issues. Please meet Mrs. Yudi. Go head, Mbak Desi. [01:17:22.20] 


 


I’m with the Indonesian Women’s Coalition (KPI). KPI was established in 1998, and an earthquake hit 


Bengkulu in 2000. At the time, the Regional Secretariat established a soup kitchen, which was 


managed by the women agencies around the secretariat. As time went by, the coalition gathered the 


representatives of areas that were most affected the Aceh tsunami, the Loketenda Mount in 


Maumere, and Bengkulu earthquake. We drafted a disaster management SOP facilitated by Oxfam. 


The SOP was divided into 3 phases: pre-disaster, during disaster, and after disaster. The SOP was 


expected to benefit the women, especially KPI members in the areas that were most affected by 


disasters. That’s all from me. [01:18:45.24] 


 


Do you have any example of a pre-disaster activity, Mbak Desi? [01:18:47.11] 


 


Here, at first we mapped the areas, as we have members in some agencies in several areas, such as 


Pasar Baru agency. Those areas also mapped their respective province, especially when any of their 


members live in the disaster-prone areas. That’s all from me. [01:19:20.28] 


 


So, the coalition is more into interagency coordination? For instance, Pupa and Layak, both NGOs, so 


they can invite other NGOs to take part. Is there any joint program on socialization to women? 


[01:19:43.28] 


 


So far no, because the SOP was only drafted last year. [01:19:46.20] 


 


Thank you, Mbak. [01:19:49.15] 







 


We will have it, because a community forum will be established, the Bengkulu Community Forum. 


The communities are separate, for example KPI, Pupa, Layak, etc. we will establish the community 


forum. [01:20:14.03] 


 


Please focus on the problems of the vulnerable group. Please, gentleman from the Public Works 


Office. [01:20:30.05] 


 


Assalamualaikum wr. wb. Thank you, ma’am. We are with the Public Works Office _____ _____. In 


every basic plan of our activities involves men and women—but it does not focus on the vulnerable 


group. In the Public Works, we make efforts so that the community has business and run it, during 


productive ages. This includes mapping, where the age limit is around 16-30 when the individuals 


are still energetic. That’s why for our office, the target is not only women but ____, meaning we 


treat women and men as equals. In terms of disaster management, no individual is free from it when 


it happens, whether it is earthquake or tsunami or any other disaster, including social disaster 


mentioned by the Social Office earlier. So I think since a long time ago, we’ve been pretty specific. 


[01:22:32.18] 


 


So, it is almost the same with the Health Office, right Mr. Mustakid? The funding for disaster is 


received by BPBD, without the activity…. [01:22:42.05] 


 


For instance, we clearly do not have any existing funding for disaster management. [01:22:47.26] 


 


So you were involved by BPBD when they conduct activities with other SKPD (local government task 


force)? [01:22:54.06] 


 


That’s right. Coincidentally, we just moved here from BPBD. Thank you. [01:23:00.09] 


 


Thank you, sir. Mr. Fabri focuses more on emergency response, right? I will skip you for now, but if 


you have something to share, please let me know. Yes, gentleman from PKPU. [01:23:13.29]  


 


Assalamualaikum wr. wb. I’m with Bengkulu City PKPU, which is also an agent of disaster risk 


reduction activities. Bengkulu PKPU was established in Bengkulu after the earthquake in 2002, when 


we started conducting some programs in Bengkulu and the surrounding areas. In 2002 we started 







doing rehabilitative and response activities. We started with response activities. Then in 2007 we 


still ____. In 2010, we conducted socialization on disaster risk reduction, in collaboration with the 


Indonesian UNDP, for Bengkulu area. Overall, it was a community-based disaster risk reduction 


program. By then we made plans, and then we established a preparedness forum in Kelurahan Teluk 


Kuning and Kelurahan Pengurunan. [01:24:42.17] 


 


This was the last time? [01:24:44.26] 


 


Yes, the one where we stopped. [01:24:46.22] 


 


From 2010 to 2011, the two areas became our target villages. The two areas have threat of 


earthquake and tsunami. We also work together with TNI (the Indonesian National Armed Forces) as 


well as Mercy, Layak, etc. in Bengkulu City and the surrounding areas. So far in terms of disaster risk 


reduction activities, the latest is in 2015, where we will conduct training of disaster awareness as 


____ we focus on Bengkulu City. We have also conducted training in Bogor, where we also involved 


the local partners in Aseango—the Philippines, Thailand, and Malaysia were involved too, and one 


other country was not. But we conducted the training for PKPU’s local partners in ASEAN. 


[01:26:03.15] 


 


How many, in percentage, are the female provincial volunteers involved in those activities? 


[01:26:11.03] 


 


We allocated fifty-fifty (men-women) volunteers. [01:26:19.02] 


 


Did it work? [01:26:20.16] 


 


We’re still at recruitment stage; we haven’t been at implementation stage. We specifically allocated 


the numbers of male-female volunteers at fifty-fifty. [01:26:33.19] 


 


In Tempuing and Pengurunan, is there any program that involve mothers or pregnant mothers, or 


any program specifically related to women, Mas? [01:26:49.14] 


 







So far, our activities in collaboration with UNDP are more on ____, ma’am. And we opened the 


network with the Provincial BPBD and the City BPBD. So far we are active ____ disaster 


preparedness on the choice of the Provincial BPBD. [01:27:11.19] 


 


So it’s more about opening network? It looks like there is no program geared specifically to women 


yet? But the programs are more about opening the access to forums that haven’t had any 


connection to the offices, so serving as a bridge? [01:27:32.00] 


 


But the women are more active, ma’am. The women are more active and they attend every activity 


we conducted. So we invited them ____ to join training with the Provincial BPBD. [01:27:50.03] 


 


After the training, do these women apply their knowledge in their respective areas?  [01:27:56.17] 


 


One of our forum members certainly did. [01:28:02.06] 


 


Didn’t the others? [01:28:03.25] 


 


They might need to go through a process. [01:28:05.22] 


 


In your opinion, Mas, why didn’t they apply their knowledge after the training? [01:28:14.17] 


 


It might be because of the cultural factor. [01:28:15.27] 


 


Is culture ____ the last? [01:28:18.06] 


 


It is just as Mbak Hema from Layak already mentioned earlier. There’s not much difference with that 


case. _________. Aside from that, the men are more involved, but the internal activities in the 


kampongs are for the women because of the access. [01:28:53.19] 


 


So, it’s still a tug of war? Yes, ma’am, from Rawa Makmur? [01:29:04.09] 


 


Assalamualaikum wr. wb. I am from Kelurahan Rawa Makmur. We ____ joined training provided by 


the ladies and gentlemen from the City BPBD, so the knowledge that we gained was then 


disseminated to the women of Rawa Makmur. The training was on active DRR activities—disaster 







risk reduction, for when there is flooding, earthquake, and tsunami, how to overcome the disaster. 


[01:29:56.08] 


 


What was the program? I’m sorry, I haven’t ____ asked. [01:30:03.12] 


 


We were told that earthquake may be followed by tsunami. Before that happens, insya Allah (God 


willing) we will join DRR training on fire management. There are tips for reduction of active 


substances. So we have prepared a group of committee—in the group, some of us are responsible 


for cookies, while the others prepare other things. [01:30:43.22] 


 


It’s for alternative livelihood? [01:30:45.10] 


 


Yes, adaptive, yes… alternative. [01:30:47.20] 


 


Disaster risk reduction for adapting to climate change? [01:30:53.14] 


 


So, the knowledge we gained, we disseminate it to the women of Rawa Makmur, and we do that 


often. So at every arisan, we state that the area is prone to disaster, so they have to be prepared for 


it. 01:31:18.06] 


 


Do the women listen to you when you tell them about the disaster? [01:31:22.20] 


 


Yes, they do. We have performed two physical simulations. With the knowledge that we gained, 


alhamdulillah we have carried out a simulation with RT 1. There are 3 RTs who will participate in the 


simulation to prepare for earthquake, tsunami. We have provided information for them through this 


program, ma’am. [01:32:10.16] 


 


Do the husbands listen to you too? [01:32:14.17] 


 


Alhamdulillah they do. Our area is rather vulnerable, ma’am. We’ve had floods. Besides Teluk, our 


area is often flooded. So if it occurs in the morning, people evacuate, how and where? So far we only 


asked for aid. Where will be able to ask for aid? [01:32:35.17] 


 


Where do you usually ask for it? [01:32:36.20] 







 


We usually ask BPBD. But there is a problem, ma’am. We lack funding for socialization—so it’s not 


possible to have a gathering such as this without refreshments. But, if we have some funding, we 


distribute refreshments to the residents in attendance. [01:33:10.00] 


 


So, for instance, when you explain things to the women, they listen to you? [01:33:12.18] 


 


Yes, they do. [01:33:15.18] 


 


Them men do too? [01:33:16.03] 


 


Insya Allah, ma’am. Because, I think our village is resilient, so people listen. But indeed when there is 


a disaster, we look at ____. I am a curious person, probably because I am an Acehnese. In Aceh, 172 


members of my family were missing. Until today, I don’t know where their graves are. So my 


experience, with my nephews/nieces and cousins, have to be shared with our brothers and sisters in 


Bengkulu, who are our brothers and sisters although not blood-related. We have to share how to 


overcome disaster. [01:34:05.16] 


 


So you have an amazing history that makes you even more brave. So you’re not a Bengkulu native? 


Is your husband a Bengkulu native? How about a Bengkulu native sharing to fellow natives? Among 


Bengkulu natives, if the wife is critical to the husband, does he listen? [01:34:28.06] 


 


I’d like to respond to these amazing stories, I mean the experience. I was talking to Mr. Armen 


earlier, there should be intergroup meetings. PKPU has a lot of communities in a lot of places. And 


there are other agencies. For instance, the women could gather and make a jamboree. But this 


jamboree is a disaster-aware community, all women. To share knowledge and experience. We have 


to urge something—for example we want a regional regulation to pass, what regulation is need by 


women. Something along that line. If we are separate in different areas, we are weak, so we can 


only encourage the passing of village-level policies. But together we will be able to work on higher 


levels. So for instance, this plan is to be drafted next year, so we can help designing an activity that 


can involve women to learn from and to strengthen each other. And there should be training for 


women, for example counseling training for trauma healing. We might not be experts, but during a 


disaster, everyone needs to share. One village may be affected and ours not. If we have the capacity 


for counseling, we can come and be the confidant for the women. I have done so a few times when 







there was a tornado in Lebong and Mahak. They needed an outsider to comfort them. After the 


women’s group is strengthened, we can be volunteers. Something like that. In the future we may be 


empowered like that, and have a greater scope. Thank you. [01:36:43.22] 


 


Thank you, Mbak. In a moment, sir. The PKK women haven’t had their chance yet. [01:36:52.12] 


 


Do you have any question? Please go ahead. [01:36:55.20] 


 


Assalamualaikum wr. wb. Thank you, Ms. Chairman. I’m sorry we were late; we just got the news. 


PKK only works on counseling when there is a disaster, and acts as a mediator, for instance for the 


wife of the mayor, to give donation. So we distribute aid, and help in the kitchen soup, so far. So we 


focus more on disaster response. [01:37:32.18] 


 


But you haven’t had PKK gatherings where you talk about disaster? [01:37:37.27] 


 


Whe did, in the City. [01:37:48.00] 


 


Only that one event, thought? You haven’t gone to the lower levels afterward? [01:37:50.06] 


 


Actually there is a program for that, but so far it’s only been PKK socialization. So it touches on our 


duties when there is a disaster. [01:38:01.28] 


 


Oh yes. It could be arranged so that in the future, during Mother’s Day or Kartini Day you talk about 


disaster, not only family welfare. Maybe that can be arranged. [01:38:13.15] 


 


This year, we talk about child sexual crime. [01:38:17.22] 


 


Oh yes, that’s important too. It is a social disaster too. [01:38:20.20] 


 


Do you join the workshop, Mbak? It’s on Kartini Day next Tuesday. [01:38:35.17] 


 


O, you’re right. You have the floor. [01:38:37.26] 


 







Yes, what was shared by Ms. Susi from Pupa, we also have talked about it with the Chairlady and she 


also considered it. Our subordinates also ask that the relevant stakeholders involved in disaster in 


Bengkulu City, from SKPD offices or from outside such as the police force, TNI, and Basarnas (the 


National SAR Agency), we proposed meetings with them, at least once or twice a month, to talk 


about the future measures to take, how the community responds, how prepared we are to face 


future disasters. We would also like to ask you to spare some time for the activity—separate 


meetings with NGOs, especially when requested by the community, we will also talk about women 


issues. The response from BNPB was very good, so we’ll follow up on that and we’ll set up a 


convenient time. [01:39:56.18] 


 


Okay, alhamdulillah. Today we’re going a bit slow. This is why we listen to others’ experiences. 


Listening is not an easy feat. I believe if you’re bored, you’ll talk among yourselves. Right? It 


happens. But we needed to have this meeting so that we know each other, because it turns out that 


our friends over at PKPU have already done so much. Our friends in Pupa as well, and Layak has 


other activities. This is a good opportunity, Mr. Bambang, because you actually have a lot of 


companions. Although most of them have only worked in the context of disaster response. It’s okay, 


better late than never. DRR activities emphasize pre-disaster actions. Ladies and gentlemen, if a 


disaster hit our area, for instance tsunami or earthquake or landslide, what are the women-related 


issues that are most difficult to—or that most often appear? [01:41:06.27] 


 


May I answer your question? The problems that often arise in relation to women—for instance fire; 


during a fire, I don’t see these women; they didn’t come. The Social Office comes in to ensure that 


the relief is received. As you said earlier, the women experience shock because fire took all their 


belongings. But the Social Office has the way, so we approach them, we hand over the relief 


supplies—clothing, towels, rice—then the women come to us and smile. So that’s the secret: we 


show the supplies, the women will smile. I think that’s one of the ways to deal with women 


mentally. Thank you, ma’am. [01:42:33.26] 


 


So there is a perception. [01:42:35.24] 


 


Thank you, sir. You mentioned earlier that in every incident, for example fire, no participant comes. 


We are actually available, but we have targets, sir. It means that we don’t have a lot of resources, so 


when we come, we don’t inform the media, or we come whenever we can, and without much 


help/relief. As with the fire that happened in Jitra the other day. We came but we didn’t inform the 







Social Office about the places we go to and what we do. For instance, our PPI fellows provide 


healing, how to comfort the family. If you expect more, we’ll replace the Social Office worker. I 


mean, with the existing social institutions, for example NGOs. [01:43:45.22] 


 


I said I didn’t see them. [01:43:46.06] 


 


Everybody must have their own way, I am sure, but their way of showing attention is different. In 


relation to the earlier question—during a disaster, what problems in relation to pregnant women, 


breastfeeding women, and children are most often to arise? Don’t they want to be evacuated 


because, for instance, they want to look after their properties, or because of the shock? Or 


something else. In your experience. [01:44:31.03] 


 


Thank you. So here it goes. I responded to what the ladies and gentlemen there, first, on the issue of 


gender equality. In Bengkulu City, there are many women organizations that care about disaster. So 


far, without any communication, they don’t know about each other. For instance, I was surprised 


that PKPU were concerned with the general public. Meanwhile, we are involved with the people 


directly in the frontline, with the disaster management forum. Within my 30 years of experience in 


the community, since 1988 I worked as a village officer, in kelurahan, now after our village became a 


kelurahan we non-civil servants, stepped aside. So we now work in social organizations. I’m the 


chairperson of LPM—others at BPD at the village level, become the head of RT, etc. Many people are 


actually concerned about disaster, but in the past, the organizations are still separate structurally. 


Today BPBD has root elements, Destana, Sibat, etc. In the past, in the 1989 disaster—I’m sorry, 


we’re only members of the community, we are not affiliated with other agencies—a week after the 


disaster, a team had only just been established; I don’t know what team. But we have evacuated the 


people to a safer place. For now, as communication has become more modern—cell phones weren’t 


available at the time—what we call ___ far ___ not to mention ____. So we come to the problem. 


The current condition, there are many organizations. So BPBD may talk and devise a program like 


what you mentioned, with gatherings at every other month. So the identities of the organizations 


that are concerned about disaster, we know their posts. That’s the first thing. Second, to be honest, 


the Destana forum has an organizational identity, but we don’t have realization of that. For instance, 


30 uniforms for Destana members and 20 for Sibat, so it’s 50. What did the gentleman say about our 


group when there is a disaster? We are not seen? Why? It’s because we don’t have visual 


identification. Probably BPBD or ____ could communicate with BNPB to buy uniforms for the 


organizations. Because we lack funding. I think that’s all from me. Thank you. [01:48:00.22] 







 


This gentleman earlier likes to think, it seems. Ladies and gentlemen, it seems that we all here 


understand that indeed women shouldn’t only be participants but also activists in disaster activities. 


There are indeed many challenges, because we won’t only face bureaucratic issues but also men-


women relationship. I have one more question before going back. I’d like to ask, in terms of social 


and culture, how is the relationship between men and women in Bengkulu? [01:48:49.22] 


 


It’s harmonious, obviously, ma’am. [01:48:56.02] 


 


What is it like? [01:48:57.20] 


 


It’s okay. [01:48:59.18] 


 


Yes, ma’am, you’re a Teluk Sepang native, right? [01:49:15.29] 


 


We’d like to ask the gentlemen from BNPB, so we the forum has a forum to detect ____, so we have 


messages from our colleagues, how ____ member ____ we’d like to request training. Training for 


the soup kitchen. TU members made a list of DU members, but the training starts from the soup 


kitchen because we can cook. We’d like to have training, is that possible? [01:50:02.19] 


 


What would you be trained on? [01:50:02.19] 


 


Well, because we were hit by a disaster… it’s usual for the women to cook at home, but for 3,000 


people… how many rice is needed… something like that, ma’am. [01:50:25.29] 


 


Oh, yes, that would be confusing, right? You’re right. But my question hasn’t been answered. Are 


you native of Bengkulu, Mbak? I’d like to know about the involvement of women, in terms of socio-


culture, in the relationship between men and women or husband and wife. The wife takes care of 


the children; the husband takes care of the finances? Or both take care of the finances? 


[01:50:59.13] 


 


Thank you. I have been involved with the anthropology department of Universitas Indonesia. So in 


Bengkulu, men and women are almost equal. The women are probably higher, because in Medan 


the men are dominant. But in Bengkulu they’re equal; it’s good. [01:51:28.13] 







 


Are there certain tribes, sir? [01:51:28.13] 


 


In Bengkulu, it’s Bengkulu. With Padang or Batak, it’s clear. [01:51:37.08] 


 


Maybe in Bengkulu there’s a certain kampong or something. [01:51:40.22] 


 


In Bengkulu in Pesisir Melayu, there are Malay people, ma’am. In the center there is Gelam. ____ It’s 


not tribe here. [01:51:49.01] 


 


Seruma is Serawai. [01:51:48.11] 


 


Lemba and Pesisir Melayu, right. [01:51:52.26] 


 


Men-women? [01:51:54.01] 


 


It’s good to join, there is no…. [01:51:57.14] 


 


Can women work outside the home? [01:51:59.18] 


 


Yes, they can. [01:51:59.26] 


 


Is there any female Tagana (Disaster Preparedness Volunteer under Social Office) member, sir? 


[01:52:00.20] 


 


There are many in Tagana. It’s how it is. It’s different from Medan where the men do everything. In 


Padang, the women are active, so are the women in Bengkulu. [01:52:13.29] 


 


In history, long ago, men are more dominant in Bengkulu. So for instance, in 1989 the men carried 


the money and the women stayed to manage the home. Earlier I said that men and women were in 


harmony like there was no conflict, it’s because that’s how relationship between men and women 


was. But now the culture has changed and developed. Now , for instance (if we often go to the 


maret), the older people usually go to the market alone. The younger ones usually go with their 


spouses. So there are changes. But men used to be in the position of power. Including in the area of 







BMAB (Badan Musyawarah Adat Bengkulu or Bengkulu Deliberation Body)—not long ago, a woman 


started entering the committee, where it used to be only men, when in fact there were problems 


experienced by women—for instance sexual harassment often happened because of Cempalung. 


Cempalung is the mistake done by hand and feet. Those problems were handled by men. Today, 


there are two women in BMAB in the city and there are two as well in the province. So, the culture 


has changed. But indeed in the beginning, it was the same case with other tribes ____. [01:53:55.19] 


 


So there have been social changes, right? How is it, sir? Are you a Bengkulu native, Mr. Madi? 


[01:53:59.21] 


 


Yes, I am. But, forgive me, this is not about whether men are the dominant party. We welcome what 


Mr. Armen said earlier about the meetings between the NGOs and the community. We’re happy 


with such meetings. So far, PKPU has been more focused in the province’s BPBD, both in terms of 


dominance or activities. We are usually invited by BPBD in the province to ____ an activity or 


coordination. In the city, it might be a groundbreaking activity to do. We’ll be ready to accept such 


task and we will welcome such groundbreaking activity in Bengkulu City. Since 2010-2011, we often 


coordinate with BPBD in the city for the implementation of all the programs by PBKU Bengkulu. After 


2011 and entering 2012 until today, we have only been invited by the City’s BPBD for 2 activities 


untuk seluruh program pelaksanaan yang ada di PKPU Bengkulu, dan pasca 2011 menjelang 2012, 


i.e. one by the Health Office yesterday and this activity today. We would like to, Mr. Armen, in May 


on the 18th and 15th we will conduct training for disaster volunteers. We will invite 50 people as 


representatives of Bengkulu Province and we’d like to hear some recommendations from the City’s 


BPBD for the training. Some recommendations may become a good concept to add into the training. 


I think that’s all, sir. This is a report for us on the activity. Thank you. [01:55:58.28] 


 


I welcome the good intention of Mas with PKPU. So this meeting is like meeting a soul mate. PKK 


women, after this meeting, what are you inspired to do? Or is this only a meeting? Please don’t be 


afraid to voice your opinion. What are your plans? Our friends here plans to meet and coordinate. 


What about you? [01:56:32.13] 


 


I think it’s the same, because we listen to everything shared in this meeting too. Later on we might 


coordinate with the chairlady, if there is any plan for improvement ____ and change ___ for the sub-


district. And then our actions during disaster, are they for ____. I think that’s all. Thank you. 


[01:57:02.29] 







 


Thank you, ma’am. Ladies and gentlemen, it’s 11 o’clock sharp. Our discussion should not be over 


yet, as we still have a lot of things to talk about. However, due to time constraint and the men’s 


obligation for salat al-Jumuah, which we respect, I’ll provide a short description of what I have 


listened to for the last two hours. There have been a lot of DRR-related activities, although many of 


them are still disaster response activities. But here the first problem is the emphasis that women are 


not supposed to be participants only but also active members, so use the existing opportunity to be 


involved in organizations. Then we might invite other women, who are still shy and reluctant, to 


come out. Because without all of that, we will be behind, in terms of information. Then, next, all 


parties are aware that so far disaster activities have been individual. In our term, they are still 


parochial—everyone has done them, but separately because they have no connection to each other 


yet. So, Mr. Armet, Mr. Bambang, Mr. Tabri—oh, Mr. Tabri is not present; okay; but there is Mr. 


Firman—gentlemen, you all have a lot of friends who care about disaster issue. And it turns out 


there are multiple versions of disaster preparedness groups, which I think is an asset for Bengkulu 


City. If we wait for BNPB to design disaster preparedness programs or resilient village—because now 


there are many terms, disaster resilient village, disaster prepared village, disaster prepared 


kampong—all these have their merits. It would be really good if BPBD, with it’s official duty at 


coordinating, can coordinate. It will be a very good asset, sir, rather than to wait for sponsorship or 


foreign donation, which will take time. If the local stakeholders are still capable, it’s better. And I 


think we need to have a collective plan; so not only discussing things but also planning for actions, 


because in November we will be making an action plan. I’d like to ask for permission to include all of 


your names in the invitation for the action plan, so that women will have a voice in the action plan. 


So if you receive an invitation in November, please save the date. Hopefully we’ll meet again then. 


On behalf of our team, I’d like to than you all, ladies and gentlemen, for making time to attend this 


discussion. Later on we can still be in touch after this meeting. I’m sorry for the limitation of today’s 


event. Wassalamualaikum wr. wb. [02:00:19.10] 


 


A round of applause, please. [02:00:22.03] 







