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98%	Hydrometeorology
2%	Geology

Sumber:	dibi.bnpb.go.id
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RISKSCAPE INDONESIA IN MULTI-THREAT 
DISASTER

The "Ring of Fire" 
region has a very high 
risk

Understanding disaster risk is at the heart of building disaster resilience

more than 60% of the
total projected loss
calculation in Asia-
Pacific, including
Indonesia, is derived
from
hydrometeorological
disasters

threat of non-natural 
disasters (biological 
hazard, chemical 
hazard)



• Disasters are grouped into: natural, non-natural, social disasters (UU No. 24/2007)
• In the World Risk Report (2016), Indonesia is categorized as a country with a high disaster

risk level.
• This is due to the high level of exposure (E) and vulnerability (V) to disasters.
• It is increasingly important for Indonesia to take mitigation and adaptation measures againt

disaster risk and climate change

SEA WATER RISE
Potentially cause flooding 
and loss of small islands

CHANGES IN RAINFALL
potentially cause flooding 

and erosion

SEA WATER TEMPERATURE 
HEATING

has the potential to increase the 
incidence of abnormal sea waves, 

and decrease the potential 
for catch fish

TEMPERATURE INCREASE
potentially cause forest fires, 

droughts and loss of biodiversity

INDONESIA'S VULNERABILITY TO DISASTER RISK



The	seroja tropical	cyclone	
in	NTT	that	occurred	in	
April	2021	caused	floods,	
landslides,	strong	winds	
and	tidal	waves	with	an	
estimated	loss	of	1.3	T.

“A	number	of	studies	state	
that	there	is	a	relationship	
between	the	number	of	
tropical	cyclones	in	the	
Western	Pacific	Ocean	and	
the	South	China	Sea	and	the	
La	Nina	phenomenon	that	
is	currently	happening..”	
(BMKG,	2021)
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DAMPAK	PERUBAHAN	IKLIM	DI	INDONESIA	

Gelombang	Panas	Ekstrem Hujan	Deras Cuaca	Ekstrem

Kenaikan	Permukaan	Air	Laut/AbrasiKemarau	Panjang



PERUBAHAN	IKLIM	=	BENCANA	ALAM	
Kebakaran	hutanKekeringan Banjir

LongsorKerusakan	Karena	Angin	Puting	BeliungBanjir	Rob



BENCANA	ALAM	=	KERUGIAN	EKONOMI	



BENCANA	ALAM	=	KERUGIAN	EKONOMI	



Hydrometeorological	Risks	and	Climate	Change.

Flood,	Landslide,	Drought,	Hurricane,	High	waves.

• Global	Warming,	
• Change	of	season	pattern,
• Rainfall	changes,
• Extreme	weather	variability.

Threat	Change

(BMKG,	2018)
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The	type	of	disaster	in	the	BNPB	
study	is	a	climate-related	disaster

Flood

Flash floods

Landslide

Drought

Extreme weather

Extreme Waves and Abrasion

Land	and Forest Fires

Earthquake

Tsunami

Volcanic Eruption
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Geologi 26 53 54 29 54 438 27 33 21 33 40 26 18
Hidrometeorologi 589 752 833 1091 1068 1531 1628 1808 1727 1963 1660 2287 2139

Climate-related	disasters	are	disasters	
with	the	highest	frequency	in	the	last	

14	years	in	Indonesia

Source:	DIBI-BNPB
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(Kementerian	PPN/Bappenas,	2021)

Impact of Climate Change in Indonesia



MID-TERM	NATIONAL	DEVELOPMENT	PLAN	2015-2019
9	DEVELOPMENT	AGENDAS

INCORPORATED	GLOBAL	COMMITMENT	INTO	
NATIONAL	AGENDA



Effects	of	El	Nino	induced	droughts,	peat	fires	and	haze	on	Indonesia’s	
achievement	of	SDGs,	SFDRR	and	climate	change	agreements

Increase poverty level. El Nino drought has been
severely impacted on people rely on rainfall for
their food production and livelihoods. Out of the
three million Indonesian’s living below the
poverty, estimated 1.2 million severely affected by
El Niño drought. Indonesia’s Statistical Agency
(BPS), noted an increase in poverty in 2015, with
1.1 million Indonesians falling below the poverty
line who previously were not.
Reduce	agricultural	production as	a	result	of	El	
Nino	droughts	affected	10	provinces,	84	districts	
and	22	million	people	in	Indonesia

Forest	and	peat	land	fires.	Nineteen	dead	and	
560,000	treated	for	smoke-related	respiratory	
problems in	Indonesia	as	a	result	of	the	2015	fires	
and	World	Bank	estimated	losses	more	than	IDR	
221	Trillion	(USD		17	Billion)
Haze	closed	nearly	25,000	schools,	impacting	over	
4	million	students	in	Indonesia.
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▪  Enhance international cooperation to developing countries through support of action 
plans for the implementation of the present framework 

▪  Increase the availability of and access to multi-hazard early warning systems and 
disaster risk information and assessments to people 

 
DISASTER RISK INDEX 
The Indonesia Disaster Risk Index is an illustration of disaster risk levels of government 
administrative regions (Province/Regency/Municipality) in accordance with the types of 
hazards as well as a combination of several hazards (multi-hazards). The Disaster Risk 
Index also illustrates inter-regional risk level comparisons. Thus, it can be said that the 
Disaster Risk Index is a comparative assessment illustration of all 
Regencies/Municipalities in Indonesia on existing disaster risks. 

 
Disaster risk index calculation is in accordance with disaster risk assessment results 
that are processed spatially based on likelihood and magnitude of impact assessment, 
measured from the exposure and capacity for each hazard and for a combination of 
several existing hazards (multi-hazards). Disaster risk assessment is carried out by 
analyzing and mapping threats, vulnerability level, and capacity level. The assessment 
process shall also draw up a hazard index, affected population index, loss index, and 
capacity index that will then be calculated to determine the Disaster Risk Index. 
 

 
 

 
Multi-hazard disaster risk index was developed based on 9 types of hazards, namely 
earthquakes, tsunamis, volcanic eruptions, floods, landslides, drought, land and forest 
fires, extreme weather and extreme wave and abrasion. 

THE INDONESIA DISASTER RISK INDEX is	
an	illustration	of	disaster	risk	levels	of	
government	administrative	regions	
(Province/Regency/Municipality)	in	
accordance	with	the	types	of	hazards	as	well	
as	a	combination	of	several	hazards	(multi-
hazards).	The	Disaster	Risk	Index	also	
illustrates	inter-regional	risk	level	
comparisons.	
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The threat level of each hazard varies, it is influenced by the frequency of occurrence 
and the availability of an early warning of the hazard. Weighing the relationship 
between the frequency of occurrence and early warnings was used to incorporate 
hazards in developing the multi-hazard risk index. Weighing as shown in the picture 
below. 
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Based on the results of multi-hazard risk index calculation of 2013, there were 323 
regencies/municipalities at high risk, 174 moderate risk regencies/municipalities. The 
Disaster Risk Index Map of Indonesia shows the disaster risk index spatial distribution 
illustration. 

"The reduction of the 
disaster risk index in 
economic growth centers 
considered to be in high 
risk". 



To	enhance	the	DM	
efforts	in	Indonesia,	
Science	and	Technology	
have	their	role.	The	
development	some	GIS	
portals	which	are	Inarisk
showing	risk	data,	
Inaware showing	real	
time	disaster	data,
MHEWS	showing	real	
time	early	warning	for	
multi	hazard,	and	DIBI	
showing	real	time	
Disaster	Loss	Database is	
a	great	improvement	in	
applying	science	and	
technology	approach	by	
Indonesian	government.	

http://geospasial.bnpb.go.id/
http://www.dibi.bnpb.go.id/
http://www.inarisk.bnpb.go.id/

Greenbelt Tsunami

~30 m from coastal line

Spatial Planning

TSUNAMI EWS

Evacuation sign for Tsunami

Education



Climate	Change	Adaptation	in	Disaster	
Management	Planning

Contents	of	Climate	Change	Adaptation	are	contained	in	the	
Master	Plan	for	Disaster	Management	(RIPB)	2020	– 2044

It	is	in	the	background	section,	listed	in	the	vision	and	mission,	
and	becomes	the	focus	of	achievement	every	5	year	period

RIPB	is	a	reference	for	preparing	disaster	management	plans	at	
the	central	and	regional	levels.



DIBI	(Data	Informasi Bencana Indonesia)

Toward	Data	Integration	
Of	Indonesia	Disaster	Phases





InaRISK is	the	results	of	risk	assessment	portal	using	ArcGIS	server,	consists	of	:
1. Potential	hazards
2. Potential	population	affected	
3. Potential	physical	losses	(Rupiah)
4. Potential	economic	losses	(Rupiah)	and	
5. Potential	environmental	damage	(hectare)
6. Monitoring	tool	for	disaster	risk	reduction	index.

inaRISK as	a	portal	for	the	sharing	of	spatial	data:
1. Tool	dissemination	of	disaster	risk	assessments.
2. Support	central	government,	local	government,	and	the	parties	to	strategize	the	

implementation	of	programs,	policies,	and	activities	to	reduce	disaster	risk	at	the	
national	and	sub	national	levels.

3. Provides	spatial	data	for	further	analysis,	such	as	MHEWS,	Global	Centre	Disaster	
Statistics	(GCDS),	spatial	planning,	etc.



http://inarisk.bnpb.go.id



FLOOD	HAZARD	MAP



FLOOD	HAZARD	AND	SCHOOL	LOCATIONS



DISASTER	
RISK	INDEX



Mulai
Buka

http://bnpb.c
loud

Login	sebagai
admin Entry	Data

Prosedur
Sederhana

DIBI dirancang mudah dan sederhana agar semua BPBD bisa mengentry data 
bencana ke DIBI sesuai Standard Data Kebencanaan (SDK) yang telah 

ditetapkan. Dengan infrastruktur dan sistem yang telah disiapkan oleh BNPB, 
tinggal modal kemauan dari masing-masinng BPBD Kabupaten/Kota untuk 

melaksanakan.





InAWARE	(Indonesia	All	Warning	and	Risk	Evaluation)
Sistem	informasi	PB	yang	menjadi	standar	nasional	bagi	BNPB	&	BPBD.	Terintegrasi	dengan	system	

informasi	K/L,	global	dan	regional.	Pemantauan	realtime,	near	realtime	dan	historis		

PetaBencana.id yang terintegrasi dengan InAWARE terbukti memudahkan penanganan bencana secara cepat. Ke
depan social media dan crowde source akan digunakan untuk pelaporan jenis bencana lain di Indonesia, seperti

gempabumi, tsunami, erupsi gunungapi, banjir, longsor dan lainnya.



• Inarisk merupakan sebuah sistem informasi Kajian Risiko
Bencana Online berbasis GIS server yang user friendly.

• InaRISK dikembangkan untuk umum yang dapat dimanfaatkan untuk
analisis perencanaan dan identifikasi awal untuk risiko bagi
masyarakat.

http://inarisk.bnpb.go.id @inaRISK



CONTOH	TAMPILAN	APLIKASI:	
inaRISK Personal

Tersedia di	Google	Playstore

Fitur Utama:
- Identifikasi tingkat bahaya

berdasarkan lokasi (koordinat)
- Rekomendasi aksi antisipasi

untuk individu

Identifikasi tingkat Bahaya
Untuk setiap titik di	Indonesia



Peta Bahaya Gempa Bumi dan Lokasi Sekolah



DAERAH	BAHAYA		COVID-19,	JABODETABEK
Sumber :	inarisk.bnpb.go.id

REKOMENDASI



Contents	of	Climate	Change	Adaptation	in	

5	YEAR	RIPB	ACHIEVEMENT	FOCUS

i)	Number	6.	Integration	of	disaster	data,	information,	and	literacy	as	
well	as	increasing	understanding	of	disaster	risk,	landscapes,	and	
climate	change	adaptation,	as	well	as	efforts	to	strengthen	social	
resilience	and	public	health	resilience.

ii)	Number	8.	Increasing	the	capacity	of	districts/cities	in	disaster	
resilience	and	climate	change,	as	well	as	social	resilience	and	public	
health	resilience.

i)	Number	6.	Realization	of	understanding	of	
disaster	risk	and	adaptation	to	climate	
change.

ii)	Number	8.	Realization	of	spatial	and	
settlement	planning as	well	as	integrated	
urban	planning	for	disaster	resilience	and	
climate	change	adaptation.

Number	8.	Realization	of	
disaster-resilient	districts/cities	
and	participatory	and	inclusive	
climate	change	adaptation.

Number	4.	The	realization	of	
districts/cities	against	disaster	
resilience	and	sustainable	
climate	change.

1.Number	3.	The	realization	of	
strong	human	resources	who	
have	expertise,	
competitiveness,	and	
professionalism	in	the	field	of	
disaster	in	a	sustainable	
manner.
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2020	- 2024 2030	- 2035

2035	- 20392025	- 2029 2040	- 2044
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Convergence of Climate Change Adaptation and DRR

natural	
variability

anthropogenic	
climate	change

climate

DRR
weather	

phenomenon
and	climate

vulnerability

Exposure

disaster	risk	
management

climate	change	
adaptation

development

disaster

greenhouse	emissions



MITIGASI	TERHADAP	PERUBAHAN	IKLIM

Dampak Perubahan Iklim: Peningkatan permukaan air laut
DAERAH PANTAI/ PESISIR

KEGIATAN MITIGASI:
q Pembangunan Tanggul-tanggul Di Daerah Pantai
q Perlindungan Terhadap Pelabuhan, Bangunan Atau

Infrastruktur Lainnya Yang Rentan Terhadap Kenaikan
Air Laut

q Konservasi Air Melalui Kampanye Publik Untuk
Mencegah Kontaminasi Oleh Air Laut

q Penerapan Teknologi Untuk Memperoleh Air Bersih
Dari Air Yang Telah Tercemar

q Perubahan Pola Penangkapan Ikan Oleh Nelayan



MITIGASI	TERHADAP	PERUBAHAN	IKLIM

Dampak Perubahan Iklim: Erosi pada daerah dataran tinggi, 
Gangguan pada sistem pertanian

DAERAH PERTANIAN/PERKEBUNAN

KEGIATAN MITIGASI :
q Konservasi air dan tanah
q Aforestasi melalui agroforestry dengan

tanaman pengikat nitrogen
q Penyesuaian waktu tanam yang dilakukan oleh

petani
q Penanaman jenis tanaman yang lebih tahan

terhadap perubahan iklim



Indonesia	
merupakan
Negara	di	
urutan ke 48	
dari 48	negara
yang	paling	
terdampak
pada
Perubahan
Iklim (RE	
Index)	











Climate	Change	Adaptation	and	Disaster	Risk	
Reduction
v In	the	context	of	disasters,	climate	change:

1. Increase	the	frequency	and	intensity	of	climate-related	hazards,	such	as:	Long	dry	seasons,	
floods,	extreme	weather,	landslides	and	forest	fires.

2. Increasing	vulnerability	through	ecosystem	degradation	which	causes	a	decrease	in	the	
carrying	capacity	of	the	environment	which	can	have	an	impact	on	people's	lives.

v In	the	context	of	disaster	risk	management,	climate	change	adaptation	is	a	strategic	effort	in	the	
context	of	preventing	and	mitigating	climate-related	disasters.

v The	main	objective	of	both	is	Community	Resilience,	protection	and	safety	as	the	ultimate	goal.
v Climate	Change	Adaptation	(API)	and	Disaster	Risk	Reduction	(DRR)	have	something	in	common	

in	terms	of	reducing	risk	factors (vulnerabilities	and	hazards)	associated	with	or	caused	by	
climate	change.



GOTONG	ROYONGCOLLECTIVE	ASSISTANCE	DISASTER	MANAGEMENT	
(Pentahelix Element)

95%	of	disasters	occur	in	the	regions,	so	the	initial	
action	must	be	from	the	Regional/Local	level



The	Role	of	Pentahelix in	DRR	
efforts	as	a	Climate	Change	
Adaptation

• Risk	identification	through	risk,	hazard/threat	mapping,	
and	vulnerability	analysis	with	the	support	of	climate	
impact	projection

• Building	an	Ecosystem-based	protection	program	with	
multi-stakeholder	involvement	through	the	Welfare-based	
Disaster	Risk	Reduction	and	DRR	Movement

• Building	adaptive	capacity	of	the	community	through	the	
Participatory	Structural	Mitigation	Program,	Disaster	
Resilient	Village

• Building	awareness	through	education	sector-based	
Disaster	Mitigation	and	Climate	Change	(SPAB	Program)



DISASTER	RISK	REDUCTION	MOVEMENT	ACTIVITIES	IN	THE	REGIONS

Kab.	Dompu

Kab.	Wonogiri

Kab Bima

Kab.	Bantul

Kota	Bima



STRUCTURAL MITIGATION OF FLOOD AND DROUGHT DISASTER
• Efforts	to	reduce	the	amount	of	runoff	water	into	

rivers	so	as	to	reduce	the	risk	of	flooding	in	the	
area

• Efforts	to	manage	rainwater	as	a	way	of	dealing	
with	drought.	

• As	a	daily	water	source	and	a	water	reserve.

• Sufficient	for	one	week
• For	5	family	members
• estimated	demand	(150	liters/person	

per	day)



STRUCTURAL MITIGATION OF 
LANDSLIDE DISASTER IN INDONESIA

ASLIDE RESISTANCE FROM WEBBING JUTE AND 
VETIVER GRASS IN CILACAP AND BADUNG REGENCY









INFORMASI 
RAWAN 

BENCANA

1. PENYUSUNAN KAJIAN RISIKO BENCANA
2. SOSIALISASI, KOMUNIKASI, INFORMASI DAN 

EDUKASI RAWAN BENCANA (PER JENIS BENCANA)
3. PENYEDIAAN DAN PEMSANGAN RAMBU EVAKUASI 

DAN PAPAN INFORMASI KEBENCANAAN

PENCEGAHAN 
DAN 

KESIAPSIAGAAN 
TERHADAP 
BENCANA

1. PELATIHAN PENCEGAHAN DAN MITIGASI;
2. PENYUSUNAN RENCANA PENANGGULANGAN 

BENCANA;
3. PEMBUATAN RENCANA KONTINJENSI;
4. GLADI KESIAPSIAGAAN TERHADAP BENCANA;
5. PENGENDALIAN OPERASI DAN KESIAPSIAGAAN 

TERHADAP BENCANA;
6. PENYEDIAAN DAN PENGOPERASIAN SARANA 

PRASARANA KESIAPSIAGAAN TERHADAP BENCANA;
7. PENYEDIAAN PERALATAN PERLINDUNGAN DAN 

KESIAPSIAGAAN TERHADAP BENCANA

PENYELAMATAN 
DAN EVAKUASI 

KORBAN BENCANA

1. PENGKAJIAN CEPAT;
2. PENCARIAN, PERTOLONGAN DAN EVAKUASI 

KORBAN BENCANA; 
3. AKTIVASI SISTEM KOMANDO PENANGANAN 

DARURAT BENCANA

STANDAR 
PELAYANAN 

MINIMAL

MANDAT	PENGURANGAN	RISIKO	BENCANA	KEPADA	PEMERINTAH	DAERAH

Undang-undang 23 Tahun
2014 tentang Pemerintah
Daerah

Permendagri No.	101	
tahun 2018	tentang
Standar Teknis pada
Standar Pelayanan
Minimal	Sub	Urusan
Bencana



CLOSING

• The	threat	of	disaster	risk	to	development	is	very	large	so	
that	national	and	regional	development	planning	must	
pay	attention	to	disaster	risk	reduction	and	climate	
change

• Synergy	of	policies,	institutions,	planning,	funding,	
implementation	and	methodologies	to	realize	the	
effectiveness	of	implementing	adaptation	or	mitigation	
actions	at	the	Central	and	Regional	levels

• Capacity	building	in	the	regions	&	Commitment	of	all	
stakeholders	in	realizing	Resilience	in	the	face	of	
Disasters	and	Climate	Change



THANK	YOU


