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ABSTRACT	
Dam	collapse	is	a	disaster	that	has	the	potential	to	have	a	significant	impact	on	communities	in	downstream	areas.	This	study	
aims	to	determine	priorities	 for	handling	villages	affected	by	 flooding	due	to	the	collapse	of	 the	Palasari	Dam	in	 Jembrana	
Regency,	Bali,	using	the	Technique	for	Order	of	Preference	by	Similarity	to	Ideal	Solution	(TOPSIS)	method.	The	data	used	was	
obtained	from	the	results	of	hazard	classification	analysis	based	on	InaSAFE	software	which	includes	four	main	parameters,	
namely	the	area	of	inundation,	length	of	affected	roads,	number	of	affected	buildings	and	number	of	affected	populations.	Each	
parameter	is	grouped	by	village	and	given	a	weight	based	on	the	principle	of	disaster	vulnerability	by	placing	life	safety	as	the	
main	priority.	The	results	of	the	analysis	show	that	the	villages	of	Nusasari,	Candikusuma,	and	Tuwed	are	the	villages	with	the	
highest	treatment	priority,	each	with	a	preference	value	of	0.760;	0.605;	and	0.524.	The	TOPSIS	method	has	proven	effective	
in	combining	spatially	based	quantitative	data	to	support	objective	and	systematic	disaster	mitigation	decision	making.	This	
research	also	provides	a	basis	for	preparing	a	more	adaptive	Emergency	Action	Plan	(EAP).	
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1 Introduction	

In	Indonesia	as	a	country	with	many	large	dams,	
has	 various	 vital	 infrastructure	 that	 supports	 food	
security	and	water	resource	management.	One	of	the	
large	dams	in	Indonesia	is	the	Palasari	Dam	which	is	
located	in	Bali	and	functions	to	supply	irrigation	water	
for	800	ha	of	rice	 fields.	As	a	strategic	dam,	Palasari	
has	 a	 capacity	 of	 10.37	 million	 m³	 and	 have	 an	
important	role	in	supporting	the	agricultural	sector	in	
Bali.	 However,	 like	 other	 large	 infrastructure	 the	
Palasari	Dam	is	not	free	from	potential	disaster	risks	
especially	collapses	which	can	cause	major	flooding	in	
downstream	 areas,	 damage	 infrastructure	 and	
endanger	life	safety	[1].	

The	 risk	 of	 dam	 collapse	 is	 increasing	 due	 to	
climate	change,	which	causes	extreme	fluctuations	in	
rainfall,	both	in	the	form	of	long	droughts	and	sudden	
high	 rainfall.	 Sudden	 excess	 water	 volume	 can	 put	
great	 pressure	 on	 the	 dam	 structure,	 increasing	 the	
possibility	 of	 collapse	 and	 triggering	 flood	 disasters	
[2],	[3],	[4].	Several	dam	failure	events	have	occurred	
in	Indonesia,	such	as	the	Situ	Gintung	tragedy	in	2009.	
This	incident	resulted	in	large	losses	both	in	terms	of	

casualties	 and	 infrastructure	 damage	 [5],	 [6],	 [7].	
Therefore,	disaster	risk	analysis	due	to	dam	collapse	is	
an	important	part	in	preparing	emergency	action	plan	
documents	 and	 disaster	 mitigation	 strategies.	 The	
Emergency	Action	Plan	(EAP)	is	a	document	needed	to	
deal	with	 the	risk	of	 this	dam	collapsing.	Evacuation	
plans	 and	 flood	 inundation	 mapping	 are	 the	 main	
elements	 in	 the	 development	 of	 EAP,	which	 aims	 to	
reduce	losses	and	minimize	the	impact	of	disasters	on	
residents	and	infrastructure	[8].	

Determining	 priorities	 for	 handling	 villages	
affected	by	 flooding	due	 to	dam	collapses	requires	a	
systematic	approach	 to	ensure	appropriate	 resource	
allocation	and	response.	One	method	that	can	be	used	
for	this	is	TOPSIS	(Technique	for	Order	of	Preference	
by	Similarity	to	Ideal	Solution).	In	this	kind	of	multi-
criteria	 decision	 making,	 the	 TOPSIS	 method	 was	
chosen	 because	 of	 its	 ability	 to	 process	 quantitative	
data	objectively	without	intervention	from	subjective	
judgment	[9],	[10].	TOPSIS	can	determine	the	villages	
that	 need	 the	most	 attention	 and	 prioritize	 disaster	
management	 according	 to	 the	 level	 of	 urgency.	 The	
advantage	of	this	method	in	its	ability	to	calculate	the	
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distance	 between	 positive	 and	 negative	 ideal	
solutions,	 thereby	assisting	 in	making	more	efficient	
and	targeted	decisions	[11].		

Previous	 studies	 have	 utilized	 multi-criteria	
decision-making	methods,	such	as	TOPSIS,	in	handling	
flood	and	 landslide	disasters.	 Such	as	 combining	 the	
TOPSIS	method	with	machine	 learning	 to	map	 flood	
vulnerability	 in	 urban	 areas,	 applying	 CV-TOPSIS	 to	
evaluate	flood	risk	on	strategic	transportation	routes,	
emphasizing	the	importance	of	infrastructure	factors,	
developing	 geospatial-based	 flood	 risk	 maps	 and	
multi-criteria	analysis	to	identify	vulnerable	zones	in	
India,	and	applying	TOPSIS	in	the	context	of	landslides	
to	 assess	 social	 vulnerability	 and	 spatial-based	 risk	
dynamics	[12],	[13],	[14],	[15],	[16].	

Although	 these	 approaches	 demonstrate	 the	
effectiveness	of	TOPSIS	in	risk	assessment,	there	are	
still	several	general	limitations	identified,	such	as	the	
lack	 of	 integration	 with	 spatial	 data	 from	 real	
simulation	results,	the	use	of	weights	that	do	not	refer	
to	 national	 policy	 principles,	 and	 the	 dominance	 of	
assessments	of	physical	 aspects	without	 considering	
social	aspects	as	a	whole.	This	research	was	designed	
to	complement	the	approach	taken	in	previous	studies	
by	 utilizing	 the	 results	 of	 the	 InaSAFE-based	hazard	
classification	 analysis	 combined	 with	 the	 TOPSIS	
method	to	determine	priorities	 for	handling	affected	
villages.	 Criteria	 weighting	 is	 determined	
proportionally	 based	 on	 the	 urgency	 of	 treatment,	
prioritizing	life	safety	as	the	main	priority	[17],	[18].	
This	approach	is	not	only	quantitative	and	objective,	
but	also	in	line	with	data-based	disaster	principles	and	
national	policies.		

This	research	aims	to	apply	the	TOPSIS	method	
in	determining	priorities	for	handling	villages	affected	
by	 flooding	 due	 to	 the	 collapse	 of	 the	 Palasari	 Dam	
based	 on	 spatial	 data	 from	 the	 results	 of	 hazard	
classification	analysis	with	a	focus	on	disaster	impact	
analysis	 and	 determining	 priority	 weights	 based	 on	
criteria	such	as	infrastructure	damage	and	number	of	
fatalities.	 It	 is	hoped	that	the	results	of	this	research	
can	support	the	development	of	a	more	effective	and	
efficient	 Emergency	 Action	 Plan	 (EAP),	 as	 well	 as	
increase	 preparedness	 in	 facing	 potential	 dam	
collapses	in	the	future	[19],	[20].		

2 Data	and	Methods	

2.1 Study	Area	
Based	 on	 the	 results	 of	 the	 assessment	 of	 the	

performance	of	Palasari	dam	operations	and	services,	
there	were	four	main	components	evaluated,	namely	
operation	 and	 maintenance	 (OP)	 guidelines,	 dam	
operations,	 dam	 services,	 and	 EAP.	 Of	 these	 four	
aspects,	 the	 EAP	 component	 received	 a	 score	 of	 68,	
which	indicates	the	need	for	improvement	in	disaster	
risk	mitigation	planning	 in	 the	 event	 of	 dam	 failure.	
This	value	reflects	that	the	aspect	of	preparedness	for	
possible	disasters	due	to	structural	damage	or	failure	

still	 requires	 further	 attention,	 especially	 in	 the	
preparation	 of	 EAP	 documents	 [1].	 Based	 on	 the	
results	 of	 the	 hazzard	 classification	 analysis,	 it	 is	
known	that	there	are	8	villages	that	will	be	affected	if	
the	Palasari	Dam	collapses	as	shown	in	Figure	1.	
	

	
Figure	 1.	 Flood	 inundation	 map	 based	 on	 hazzard	
classification	

2.2 Data	
The	data	used	 in	 this	research	 is	 the	result	of	a	

hazard	classification	analysis	due	to	the	collapse	of	the	
Palasari	 Dam,	 which	 was	 carried	 out	 with	 InaSAFE	
software	 as	 a	 plugin	 in	 the	 Geographic	 Information	
System	 (GIS)	 QGIS	 [21].	 The	 flood	 inundation	 data	
used	 in	 this	 study	was	 generated	 from	a	 dam	break	
simulation	 conducted	 using	 HEC-RAS	 software.	 The	
hydrological	data	forming	the	basis	of	the	simulation	
was	 obtained	 from	 previous	 research	 conducted	 by	
the	 authors	 [22].	 The	 simulation	 results	 were	 then	
used	 as	 the	 foundation	 for	 hazard	 classification	 in	
InaSAFE.	 Meanwhile,	 population,	 building,	 and	 road	
network	 data	 were	 extracted	 from	 OpenStreetMap	
(OSM),	 accessed	 in	 2024,	 and	 processed	 through	
InaSAFE	to	produce	spatial	impact	data	at	the	village	
level	[23].	

Hazard	 classification	 is	 an	 important	 step	 in	
disaster	risk	management,	which	aims	to	identify	the	
level	 of	 danger	 based	 on	 flood	 inundation	 height	
parameters.	This	hazard	 level	 classification	 refers	 to	
BNPB	 Regulation	 no.	 02	 of	 2012,	 which	 categorizes	
threats	based	on	flood	height,	namely	Low	Threat	with	
a	 flood	 height	 of	 less	 than	 1	meter,	 Medium	 Threat	
with	a	height	of	between	1	to	3	meters	and	High	Threat	
with	a	height	of	more	than	3	meters	[24].	

This	 analysis	 produces	 disaster	 impact	
parameters	in	spatial	form,	namely	a	map	of	the	area	
of	inundation,	the	length	of	affected	roads,	the	number	
of	affected	buildings,	and	an	estimate	of	the	population	
that	needs	to	be	evacuated.	All	these	parameters	are	
then	 grouped	 based	 on	 village	 administration	 using	
spatial	overlay	techniques	and	zonal	statistics,	thereby	
producing	quantitative	data	for	each	affected	village.	
The	 four	 flood	 impact	 parameters	 used	 for	 priority	
analysis	 of	 affected	 villages	 are	 the	 total	 area	 of	
inundation,	the	length	of	affected	roads,	the	number	of	
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affected	 buildings,	 and	 the	 number	 of	 affected	
populations.	 The	 parameters	 used	 in	 the	 TOPSIS	
analysis	to	determine	priorities	for	handling	affected	
villages	are	presented	in	Table	1.	

Table	1.	Data	and	parameters	

Village	

Total	
Inundation	

Area	
(km2)	

Road	
(km)	

Building	
(unit)	

Population	
(people)	

Baluk	 0,05	 0	 0	 20	
Banyubiru	 1,05	 1700	 0	 800	
Tuwed	 2,17	 8500	 20	 1900	

Candikusuma	 2,13	 13200	 609	 500	
Nusasari	 1,45	 7100	 427	 1800	
Warnasari	 0,41	 1100	 28	 20	
Malaya	 0,65	 2300	 162	 360	
Ekasari	 1,39	 5700	 131	 170	

	

2.3 TOPSIS	Method	
The	Technique	for	Order	Preference	by	Similarity	

to	 Ideal	Solution	(TOPSIS)	method	has	an	 important	
role	 in	 determining	 priorities	 for	mitigation	 actions,	
including	in	flood	disasters	due	to	dam	collapses	(Adi,	
2014;	 Akbar	 et	 al.,	 2017).	 TOPSIS	 is	 a	multi-criteria	
decision	 making	 method	 (Multi-Criteria	 Decision	
Making/MCDM)	 which	 compares	 a	 number	 of	
alternatives	based	on	their	distance	to	a	positive	ideal	
solution	(best)	and	a	negative	 ideal	solution	(worst)	
[11].	

This	 method	 is	 very	 suitable	 to	 be	 applied	 in	
determining	priorities	for	handling	villages	affected	by	
flooding	due	to	the	collapse	of	the	Palasari	Dam.	This	
is	 because	 TOPSIS	 is	 able	 to	 accommodate	 various	
indicators	 with	 different	 weights	 of	 importance,	
resulting	 in	 a	 systematic,	 objective	 and	 data-based	
decision	making	process	 [25],	 [26].	One	of	 the	main	
advantages	of	TOPSIS	is	its	methodological	structure	
which	 is	 clear	 and	 easy	 to	 apply	 [27],	 [28].	 This	
method	 provides	 better	 results	 compared	 to	 other	
methods	 such	 as	 Simple	 Additive	 Weighting	 (SAW)	
and	 Weighted	 Product	 (WP)	 [29].	 The	 calculation	
steps	 for	 the	TOPSIS	method	are	 creating	a	decision	
matrix,	 creating	 a	 normalized	 decision	 matrix,	
creating	 a	 weighted	 normalized	 decision	 matrix,	
determining	 positive	 ideal	 solutions	 and	 negative	
ideal	 solutions,	 separate	 means,	 calculating	 the	
preference	 value	 for	 each	 alternative	 and	 ranking	
alternatives	based	on	scores	[11].	

3 Results	and	Discussion	
Determining	 the	 weight	 of	 criteria	 in	 this	

research	 is	 based	 on	 a	 conceptual	 approach	 that	
considers	aspects	of	danger	and	vulnerability.	Danger	
refers	 to	 the	 frequency	 and	 severity	 of	 flood	 events.	
Meanwhile,	 vulnerability	 is	 related	 to	 the	 extent	 to	
which	assets	and	human	populations	are	affected	by	
disasters.	In	this	research,	direct	material	losses	such	
as	damage	to	roads,	buildings	and	inundated	areas	are	

considered	to	have	a	lower	level	of	urgency	compared	
to	indirect	losses	involving	life	safety	[18].	

Referring	to	the	principle	that	human	safety	is	the	
main	 priority	 in	 disaster	 management	 [17],	 the	
criteria	for	the	number	of	affected	populations	is	given	
the	highest	weight.	The	weight	of	 each	parameter	 is	
determined	proportionally	and	is	shown	in	Table	2.	

Table	2.	Weight	of	each	parameter	
No	 Parameter	 Weight	
1	 Population	(people)	 4	
2	 Building	(unit)	 3	
3	 Road	(km)	 2	
4	 Inundation	area	(km2)	 1	

	
This	 weighting	 is	 intended	 to	 represent	 the	

relative	 level	 of	 urgency	 of	 each	 criterion	 in	 the	
context	of	flood	risk	mitigation	due	to	dam	collapse	in	
accordance	with	the	view	that	prioritizes	the	safety	of	
human	 lives	 as	 the	 most	 critical	 factor	 in	 disaster	
management	[30],	[31].	This	is	also	supported	by	the	
concept	 of	 vulnerability	 assessment	 which	 assesses	
the	impact	of	damage	based	on	direct	losses	that	can	
be	 measured	 in	 real	 terms	 while	 indirect	 losses,	
although	important,	are	difficult	to	calculate	in	a	clear	
form	 [32].	 Thus,	 it	 is	 hoped	 that	 determining	 this	
weight	 can	 produce	 a	 more	 realistic	 and	 priority-
based	ranking	of	life	safety	aspects	in	flood	disasters.	
The	 results	 of	 the	 priority	 determination	 analysis	
using	 the	 TOPSIS	 method	 are	 presented	 in	 the	
following	Table	3	until	Table	9.	

Table	3.	Creating	a	parameter	matrix	

Village	
Total	

Inundation	
Area	

Road	 Building	 Population	

weight	(w)	 1	 2	 3	 4	

Baluk	 0,05	 0	 0	 20	
Banyubiru	 1,05	 1700	 0	 800	
Tuwed	 2,17	 8500	 20	 1900	

Candikusuma	 2,13	 13200	 609	 500	
Nusasari	 1,45	 7100	 427	 1800	
Warnasari	 0,41	 1100	 28	 20	
Malaya	 0,65	 2300	 162	 360	
Ekasari	 1,39	 5700	 131	 170	

Table	4.	Creating	a	normalized	decision	matrix	

Village	
Total	

Inundation	
Area	

Road	 Building	 Population	

weight	(w)	 1	 2	 3	 4	

Baluk	 0,005	 0,000	 0,000	 0,004	

Banyubiru	 0,113	 0,043	 0,000	 0,144	

Tuwed	 0,233	 0,215	 0,015	 0,341	

Candikusuma	 0,229	 0,333	 0,442	 0,090	

Nusasari	 0,156	 0,179	 0,310	 0,323	

Warnasari	 0,044	 0,028	 0,020	 0,004	

Malaya	 0,070	 0,058	 0,118	 0,065	

Ekasari	 0,150	 0,144	 0,095	 0,031	
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Table	 5.	 Creating	 a	 weighted	 normalized	 decision	
matrix	

Village	
Total	

Inundation	
Area	

Road	 Building	 Population	

weight	(w)	 1	 2	 3	 4	
Baluk	 0.005	 0.000	 0.000	 0.014	

Banyubiru	 0.113	 0.086	 0.000	 0.575	
Tuwed	 0.233	 0.429	 0.044	 1.364	

Candikusuma	 0.229	 0.667	 1.327	 0.359	
Nusasari	 0.156	 0.359	 0.930	 1.292	
Warnasari	 0.044	 0.056	 0.061	 0.014	
Malaya	 0.070	 0.116	 0.353	 0.259	
Ekasari	 0.150	 0.288	 0.285	 0.122	
Max	 0.233	 0.667	 1.327	 1.364	
Min	 0.005	 0.000	 0.000	 0.014	

Table	 6.	 Determining	 positive	 ideal	 solutions	 and	
negative	ideal	solutions	

	
Total	

Inundation	
Area	

Road	 Building	 Population	

A+	 max	 max	 max	 max	
A-	 min	 min	 min	 min	
A+	 0.233	 0.667	 1.327	 1.364	
A-	 0.005	 0.000	 0.000	 0.0144	

Table	7.	Separate	meansures	
Village	 S+	 S-	
Baluk	 2.020	 0.000	

Banyubiru	 1.654	 0.577	
Tuwed	 1.305	 1.436	

Candikusuma	 1.005	 1.541	
Nusasari	 0.513	 1.628	
Warnasari	 1.958	 0.091	
Malaya	 1.581	 0.449	
Ekasari	 1.667	 0.444	

Table	 8.	 Calculating	 the	 preference	 value	 for	 each	
alternative	

Village	 Preference	value	
Baluk	 0.000	

Banyubiru	 0.259	
Tuwed	 0.524	

Candikusuma	 0.605	
Nusasari	 0.760	
Warnasari	 0.045	
Malaya	 0.221	
Ekasari	 0.210	

Table	9.	Ranking	alternatives	based	on	scores	
Village	 Preference	value	 Ranking	
Nusasari	 0.760	 1	

Candikusuma	 0.605	 2	
Tuwed	 0.524	 3	

Banyubiru	 0.259	 4	
Malaya	 0.221	 5	
Ekasari	 0.210	 6	
Warnasari	 0.045	 7	
Baluk	 0.000	 8	

The	 ranking	 results	 obtained	 from	 the	 TOPSIS	
method	 show	 that	 Nusasari	 Village	 ranks	 first	 in	
priority	 for	 handling	 flood	 disasters	 due	 to	 the	
collapse	 of	 the	 Palasari	 Dam.	 This	 decision	 was	

supported	 by	 a	 combination	 of	 high	 values	 for	 the	
number	of	affected	population	(1,800	people)	and	the	
number	of	affected	buildings	(427	units),	as	well	as	the	
length	of	the	affected	road	(7,100	m).	With	the	highest	
weighting	 given	 to	 population	 (4),	 followed	 by	
buildings	(3),	roads	(2),	and	inundation	area	(1),	these	
results	 emphasize	 that	 life	 safety	 indicators	 are	 the	
dominant	factor	in	the	decision-making	process.	

The	 second	 and	 third	 places	 are	 occupied	 by	
Candikusuma	Village	and	Tuwed	Village	respectively.	
Although	Candikusuma	Village	has	a	lower	number	of	
affected	 residents	 (500	people)	 compared	 to	Tuwed	
(1,900	people),	 it	ranks	higher	 in	the	TOPSIS	results	
due	 to	 significantly	 higher	 values	 in	 the	 number	 of	
affected	 buildings	 (609	 units)	 and	 the	 length	 of	
affected	roads	(13,200	m).	While	 the	highest	weight	
was	 assigned	 to	 population	 to	 emphasize	 life-safety	
priorities,	 the	 TOPSIS	 method	 calculates	 preference	
scores	 based	 on	 the	 weighted	 distance	 from	 ideal	
solutions.	 In	 this	 case,	 very	 high	 absolute	 values	 in	
infrastructure-related	 parameters	 can	 influence	 the	
final	 score	 significantly,	 even	with	 lower	 population	
figures.	This	does	not	contradict	the	prioritization	of	
life	 safety,	 but	 rather	 reflects	 the	 complexity	 of	
disaster	 risk,	 where	 infrastructure	 damage	 can	
amplify	 vulnerabilities.	 For	 instance,	 extensive	 road	
and	 building	 damage	 may	 hinder	 evacuation,	 delay	
emergency	response,	and	increase	casualties,	thereby	
indirectly	 compromising	 life	 safety	 [33],	 [34].	 This	
interpretation	aligns	with	the	broader	understanding	
of	disaster	impact,	where	both	direct	(population)	and	
indirect	(infrastructure)	risks	interact	to	influence	the	
severity	of	outcomes.	Therefore,	the	ranking	outcome	
remains	consistent	with	the	life-safety	principle,	while	
also	 acknowledging	 that	 effective	 disaster	 response	
requires	 a	 holistic	 view	 of	 vulnerability.	Meanwhile,	
Baluk	 Village	 ranks	 last	 with	 a	 preference	 value	 of	
0.000,	 followed	by	Warnasari	with	 a	 value	 of	 0.045.	
This	is	due	to	the	extremely	low	exposure	in	all	four	
parameters—minimal	inundation	area,	no	significant	
road	 or	 building	 infrastructure	 affected,	 and	 a	 very	
small	 number	 of	 residents	 at	 risk.	 The	placement	 of	
these	 villages	 at	 the	 bottom	 of	 the	 priority	 ranking	
reflects	the	TOPSIS	method’s	ability	to	filter	out	low-
impact	 areas	 and	 prevent	 misallocation	 of	 limited	
mitigation	resources.		

Comparison	with	previous	studies	shows	that	the	
TOPSIS	method	 provides	 a	more	 objective	 decision-
making	approach	compared	to	using	only	qualitative	
assessments	[17],	[25].	This	research	also	shows	that	
using	spatial	data	resulting	from	hazard	classification	
with	 InaSAFE	 can	 be	 converted	 into	 a	 strong	
numerical	 database	 in	 an	 MCDM-based	 decision-
making	 system.	The	 results	 of	 this	 research	 support	
the	importance	of	integration	between	spatial	impact	
data,	 quantitative	 decision-making	 methods,	 and	
disaster	 emergency	 policies.	 The	 integration	 of	 GIS-
based	hazard	analysis	in	evaluating	risk	supports	this	
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research	in	assessing	the	impact	of	flood	risk	through	
spatial	and	quantitative	parameters	[35].	

The	weighting	criteria	in	this	research	have	been	
prepared	based	on	the	principles	of	vulnerability	and	
life	 safety,	 in	 accordance	 with	 the	 national	 policy	
approach	 and	 previous	 references.	 However,	 to	
increase	 local	 relevance	 and	 ensure	 accuracy	 in	 the	
context	 of	 implementation	 in	 the	 field,	 further	
research	 can	 integrate	 a	 participatory	 approach	
through	 Focus	 Group	 Discussions	 (FGD)	 with	 local	
stakeholders	 such	 as	 BPBD,	 village	 officials	 and	
affected	 communities.	 This	 approach	 is	 expected	 to	

strengthen	 the	 local	context	validation	of	 the	weight	
structure	that	has	been	used	

With	this	priority,	disaster	mitigation	strategies	
can	 be	 prepared	 more	 efficiently	 and	 on	 target.	
Resources	can	be	allocated	optimally,	both	in	the	form	
of	evacuating	residents,	distributing	logistical	aid,	and	
repairing	affected	infrastructure	and	can	assist	related	
parties	 in	 designing	 more	 effective	 emergency	
response	action	plans	to	reduce	the	impact	of	disasters	
on	affected	communities.	To	make	visualization	easier,	
the	 flood	management	 priority	 map	 is	 presented	 in	
Figure	2.	

	

	
Figure	2	Priority	map	for	handling	affected	villages

4 Conclusion	
This	research	has	applied	 the	(TOPSIS)	method	

in	determining	priorities	for	handling	villages	affected	
by	flooding	due	to	the	collapse	of	the	Palasari	Dam.	By	
considering	 the	 four	main	parameters	 of	 inundation	
area,	 length	 of	 affected	 roads,	 number	 of	 affected	
buildings,	and	affected	population	as	well	as	weighting	
based	on	the	principles	of	vulnerability	and	life	safety,	
objective	and	measurable	ranking	results	for	affected	
villages	were	obtained.	

The	results	of	the	analysis	show	that	the	villages	
of	Nusasari,	 Candikusuma,	 and	Tuwed	 are	 the	 three	
villages	 with	 the	 highest	 treatment	 priority,	 with	 a	
preference	 value	 of	 0.760	 respectively;	 0.605;	 and	
0.524.	The	 results	 of	 this	 research	demonstrate	 that	
the	TOPSIS	method	is	effective	in	developing	a	priority	
scale	 based	 on	 multi-interrelated	 criteria	 in	 the	
context	of	disasters.	

This	 research	 recommends	 that	 a	 similar	
approach	be	used	in	preparing	Emergency	Action	Plan	
(EAP)	 documents,	 especially	 at	 the	 stage	 of	

determining	 priority	 villages	 for	 treatment.	 In	
addition,	 the	 integration	 of	 spatial	 analysis	 results	
using	 InaSAFE	 with	 quantitative	 methods	 such	 as	
TOPSIS	 has	 proven	 to	 be	 a	 strong	 strategy	 in	
supporting	more	responsive	and	data-based	disaster	
mitigation	planning.	
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