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Executive Summary

Climate change has significantly increased disasters related to disease, heat, and
water management, exacerbating the risk of complex disasters where these interact.
Traditional studies focused on single disasters are insufficient to effectively address
these multifaceted threats. Therefore, a more integrated, triangulated approach is
needed. This study systematically examines community-level response strategies to
complex disasters in Indonesian coastal cities that are directly affected by, and highly

vulnerable to, climate change.

This study applied an integrated research methodology combining Al-based empirical
research and participatory observational studies in local communities along the
Jakarta-Semarang coastal belt. First, Al techniques were used to analyze disaster-related
impact factors and identify hotspot areas prone to complex disasters. Then, to validate
the Al-based findings while identifying specific complex disaster issues, Living Labs
were conducted in collaboration with local experts, government agencies, and
community stakeholders in Indonesia. The Living Lab process explored disaster
response strategies, developed practical solutions, and tested them in real-world
scenarios with the participation of local residents, government agencies, private

companies, NGOs, and research organizations.

Based on the empirical research results and insights from the living labs, a disaster
risk index was developed using Al techniques to predict the likelihood of disaster
occurrence in coastal areas and support the prioritization of policy interventions.
In addition, Al-driven simulations were conducted to assess the feasibility of policy
applications, and a customized mitigation plan guideline was developed to reduce
the impact of complex disasters. This approach enhances the effectiveness of complex
disaster response strategies and proposes a sustainable coastal city model for climate

change adaptation.
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This study confirms that complex disasters are the result of interactions between
different disaster factors, and that single-disaster solutions are insufficient for an
effective response. To address this challenge, a scientific Al-based approach was
used to identify high-risk disaster areas. A living lab framework based on local
partnerships was used to diagnose specific problems and develop targeted solutions.
By integrating Al-driven analysis and Living Lab methodologies, this study provides
a comprehensive approach to analyzing structural vulnerabilities in coastal cities
and the interrelationships of complex disaster-prone areas, providing both academic
and practical contributions. In addition, by proposing a guideline for international
development cooperation, this study contributes to strengthening the resilience of
coastal urban communities in the face of climate change, while introducing a new

paradigm for complex disaster response strategies.

Executive Summary i
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Aret 29 S o 4 FHoF 99loF vehd 35 AT 22 B3kt a4t
2 99 o, ARRIAAIA-EEF 9219l Q1T Uk, 38 E4, Y I 58 E8o
THCE 12) 330). &3 SEH(dengue)?] S WHsH| flsl & ZAlo)A]

gloleE &8stion, uke &9 54 HloleQl PODESE E-golo] TEY U A9 A5
glolgAl(gleld 7% Ak 2022¥)S &3t




(B 12) ZEY 2 93

Xi%= BlOJE{A

a
= DataName = HI2
Flood event PODES(QIZ=H|AIOF OFS EA)7 |8t
31 villaged S U LMz
29I Water PODES(QIZ=H|AOF OFS EA)7 |8t
pollution | #E Y KE(Z, S, X=X| thY)
Population PODES(QIZH|AIOF OFS SA)7 |8t
- dp 5 village 8 74301 Y
° enely Q7 (@)/2x)
=] Drinking water| PODES(QI=L|AIO} OIS EA)7|E | 224 T2, 25 =5 23, X6k
gt source village's 28+ 35 24 Ao 72
= Household | PODES(RITUAOF OFZ SH)7IEt |28 Sol &5, Kok, 3, XA
& | Apajx | water source villaged 7}88+ 55 24 = Sl 3822 &
§ 22|8 |  Hospital | Y HZM(vilage & T2 7155 HA
;I Q01 | Accessibility 2/HE])
= Sium PODES(QIZH|AO} DK EA)7[8E | 22X LY IXis ZEH 4= Ch| 7430
village® &8 W 7=FHIg -
Low income PODES(QIZ=H|AIO} OFS EA)7 |8t
villaget! MASE(XIHUY) Hig
PODES(QIZ=H|AOF OFS EA)7 |8t
ClORAIX H|Z
SELEHZ | e ciomx w b
WNESWIESA| Dengue | Village & H7|2M A 4/X|S HY
XI7I2Et Nor

[ 0.000000 -
[0.199985 -
[10.399968 -
[0.599952 -
I 0.799935 -

0199084
0.399967
0.599951
0.799934
0.999918

0.199984
0.399967
0.599951
0799934
0.099918

1 0.000000 -
[0.199985 -
10399968 -
[0.599952 -
0.799935 -
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H 3E. vz ME € Fg 202 k=
1. &+ W8 X =55

QI HAloR= ?ﬂ%ﬁﬁ 719 |HLE QIS JIEH|AoF Y EHo] Jrlslal Qle FAIE Holal
ALt SARE 11 F, FUES] ZHH TS TA| D ot Aol =& HFS Hol|al }lom,
ZFt2ERR} Aute tiEAQ] JotEA|R 1 YFo] It Martiwiet al. 2023).

71$H3kE Qlsto] 10 S5 A Al A9 X 40%, AFIEER= X 37=71A
Q2= 5 AkyAfere] ofg] A|o] £ f3lof keE= 1L itk o]ef o] 7|STHStE QIgh
9 7= Uste] 7he, AR AGH At 5 ueRt B ARREAPZH s Sl
1 9=, 202349 10¥ S5 Ate] AeH(Cilacap, Central Java) A9 ZF 0= Qls}o]
60 o BIZF HEA] Qkot Rt 7 AU TS, QI=HAoLe] ke AF=El= 2023
| 84 7|24500 e AR R bRt msjA7E £E51910H, o|= QIS AFI=ERA 9]
FAE9] dito] ARHIRE Sh= 5 7129= LBfslr] fIs A7 Feote] oozt A
]0“0} SICHBMKG, 2023). ol@joll= Bol 7|45 % Q15 §7|Fo] E+4to & 143,000719
A AR(1,23678 AF7F DS

of £ A4 FAZRE(Heat Island PotentiallE FAZ & AAXGAS St 4 9T
2 Y 7 U= OIS ANERE ol 2 F2o] k. AR GAEEd 28RS =&kl

2eAPRIA s HAled REde Ve s 4 I AEAgE Sttt o] 29E Hige® 3¢
AplA Algdeld 71dte] SHEHAE o kS AAIskaAt gk

ol

R o XA EF qr 28l mHl2{d 7] ar 3edl AlE2|0]M 7]k
gl A odstgol Ebay & Aok 2 HX|A ofl= & 2%t 7ho|=2tel HIA|

1. XZIZEL Aofde] SHEHE =

EMEEIE HD £ (2015~2023) 1) HPXISio] HHTEIN QI EX Building  Greening  Water Bodies Policy
. = | | B | e || - 2t gasmm
xEe! - Vi i
B WIEE 6= oy CoolRoof @+ mRxex  TATM
ee  wza B4
AFH2EH Jakarta) MD}2!(Semarang) 2. AIS2i|01M 21 2= & 2t} Jto|=2tel HA|
+ Landsatg 7|4t X|EOISE A 2) gHEUL oS Ent =
- J|MEEL olEE BB IS TS 9 Tk Envi-met AIS2|0]4 AlA] 8! /] tatok R|A|
- XEHEZS 7|2 EE 0|8t EJ"E‘EEE‘VE uE p q
Current Cool Green Roof
2. SNEHN FHRY 5 f f i (wrm oo x) +Street Tree
¢ dgETesddsidd Eag ., BeRil £ izl akarta) MoF (Semarana)

= i 1 ¥ ¥
b = i e I
+ Dj4l2{, Random Forest AtZ & i i ¢ i
« PyCaret2fo|=iaf2| &
‘ ‘ ‘

[O8 29] € 43AF ORI ZYA3

1. 1] 7|30 o2 2op st 291 ey 43



2. OIZL|A|O} SMIEIA ZAXMQOl E=

1) ST

1A A= USGS(https://earthexplorer.usgs.gov/)°llA] Al 55k= Landsat 8 Ho|EJof|A]
ZZ9H LST(Land Surface Temperature)2} BMKG(Meteorological, Climatological,
and Geophysical Agency, Indonesia)olA Alask= 7AdolE & 7| &=5 2-835)0]
HIPE =&3Ht.

Landsat 82 A9+ £ ¥ 9lsfl vis FE-F=(NASAT ] AAZAR(USGS)O] &
5 et IR, 2013¢0] WAk o] 16Ymkt SUSt X9 ISP TlofElE 5
sttt BMKG(Meteorological, Climatological, and Geophysical Agency, Indonesia)=
AmHAore] 71, 715, A2t At 9 AHIAS Fdoks =7t 718o =, teftt 714 dlo]
EE AlEeith

Landsat 8 HloJElE &-8sto] 2015WFH 2023E7H1]9] A7t A3

o, BMKGOA Algstk= t7] 2% HolEE Azt Bt 4to= t&_é} o}, olE vl o R
AlitalE Agsto] QI|Alel SiQt AIQI AIEERR} AMlge] it I ZHIE AeE A
SlQich olF A9 A7 BHS Bo G4 EelEo] A4 8R1e =Edto] 20 £4S flgt

diofg] =% He = HIP(Heat Island Potential) #|4

/ J (T — To)ds \

HIP =

(Top lAlmosph e Reflecta

(Brightne Tmp ature)

A
[
[ e
[
[
[

Landsat 8

I}

USGS
(U.S. Geological Survey)

Meteorological Data

BMKG _.[
(Meteorological, Climatological, and
Geophysical Agency, Indonesia)

Pv
(Proportion of Vegetation)

)

E
(Emissivity)

| .
J |

: M|OF2H(Semarang)
(Land Surface T ‘emperature) E

| e

1 4

1

1

(Air Temper rature)

| |

' i

! |
& ZtzH2Et(Jakarta) y

(23 30] FEEHH X+ 24 HA
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2) g7 2

® g K7
TolA AREERE= g o= UHI(Urban Heat Island, =A] €4)), LST(Land
Surface Temperature, X]E L), HIP(Heat Island Potential, S4xElA)o] A}

UHI(Urban Heat Island, =A] EA)2 TA] 7].20] 9| we| U s&HT} o]+ dAo]
o} OfATE X7} Lol 72 XHHO| IS won, W U=t ZARE lIste] UHI
FFE WAL QItHChoi et al. 2014). E3L UHI= $49] A2 W51l = Igt E3%F
AYgot T3HA9] oSkE 7iohs dlolth UHIS] U1 TA9] =R|A| ] Zhad, EA
Toke 849 Alg ¥ £, Q7] &Eo = Wsk= & 18l IRt A2 B4 50l
ATHUS EPA, 2024).

LST(Land Surface Temperature, AXH 25)= 57§ A9 HH 25 e, 11 A9
= o= EY, AE 59 7154t #elth 34 f1d0lA diZlE S5l Hog HigkE uf Ho|
= 1E 945 FFIIHNasa, 2024). LSTE= EBARKTOA)L 8171 2% (BT) 12]aL 4148
A(NDVDE &&sto] AL, 7] =5 ARKRE ¢ AFEHS 2EE Uit
HIP(Heat Island Potential, @HEENE)S X7} tfj7] 710 dE wdlks Yepdc.

o
=2

m(m
et

E3
()

:d

o] g Y 7S 5T 4 AHHHIR 5, 2018). HIP(Heat Island
Potential, @A) = TA| G4 T 7t AR Btk AHE, A4 =
B9 g2 AFE$tHIno and Hoyano, 1996). €4 ZdEL2 A3 2=(LST)S 2] 7]

2Eg BE Tsl, o} B 94 A¥ol & NI W & gk

—_—

=5 HE Y SN
LST . LST = XEH 25
IST=¢*x T € = NEH YA
(Land Surface Temperature) € P
UHI LST—LST, LST = XBY 2k
(Urban Heat Island) UHI= Tm LST, = LST Bz
SD = LSTe| Bxmz}
HIP f(T_T)dS 2=X|Hagg<c>
. - s a - myec o .
(Heat Island Potential) H[P—f T, = 712z BRX|(C)
S = g% smegEy
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re
™
ne

HRHE =5

)
i
r 4
L

& P& A3 HIP(Heat Island Potential}& &3 8 AFAGES E&513ct &
7+ A712ERR} Anlee] E4] ZHE-2 HIP(Heat [sland Potential) A4S
o AEH 2=} 7] &9 HilghS v o R =EFSIh

—|-‘ rlo
’E
N
18
=
o
e
o
fo
i
o
i
T
T
r
N
75
2
K
o
rr
YA
S
A

4 s} Ao ) el Zhs e Slieh, SHERe) Aol
v} Qlzk Bo] A|oje] o] WX G shsh Telske M AMgIih

AZFEERS] A7t G ERES F4 -8olA o +12 Ale]of] &2, North Jakarta,
Jakarta Timur, West Jakarta®] £2& Z|goj|4 &4 EHHo| =& S Bt} Auete]
AES 157} 2 AR E o]F0lA Qlo] G4 aElEo] om, Amlgte] Azt I =HE
= F|4 -5.5004 Fdf +10.3 Ate]ofl &35, EAloA= HiAZ +4 o] g2 UERl L,
A oo Z5E A Wole A3RE Helth

E 14) QATHAOF XI7I2EL W MIDFES| Szt BHZHIA Hel (2015~2019'H)

=A S el == Mot
A A
S, ne () \ Rt
.. /(1 24 N
| € L
51 \oes -4
2015 J : o
p S i o !
b L\,y ‘—“v\ ’%\‘
\ L O Ll : >
. A | { /’»/j\/:“ft Mg
LA
- -
A A
T ) e |
r T A s | - P
| «S/ ; £ » ,\‘
o ) é 3 /7
2016 i S
4 4 ] by v
o gl g
4y E e t N
ke ! b s N 25 -
% T gl
o N 1“ A g e
i Qoo VN
A -
- -
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Mok

2017
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(& 15) QUTHIAIOF XI7I2EL & MOKZe| Szt MR HS} (2020~2023')

Mok

HI

A e A7 1=E

fr=se 7|
i | - n
e Y A

2020

N K"”w,ﬂ?\ AN
) '\ v h
{ B
{ <O
e G |
N S |
] P { I
g“ L 4 = = 2
2021 e £ % B
( ] s
) Fen 3
7 e
.§ %
— 3
ST /
e
[~ [
»jj“'\,\,w W A
[ N Mo |
e ia ¢ o |
! 3 i
i B
R |
p J
f i
P & ! .- /
[ Y o A o
2022 ko
GRTF v dgue
7 ; C
‘I‘k w &‘,
TR )
g o
?v:/"jg e J\!}
v oossss

R M Wil =
By N Q\J‘n()’f/y .vn_'q (\\‘\v»ﬂ(m,/‘@“@‘ﬁ \T/\

i o q \
~ J g 3
‘ o &) I
2023 . ] {'( g
5 St J 4
Z { “= )
Xi‘* 7 ! \L) 3\) ; = 7
/ e N . s
[ridn i A y
faF A,J‘é) Y& i
- ossas I 113025
2 St A ol 224 o7
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3. Hlad 23 7igt oj & 9

ook
>
12
2
I

ule] & 917 A4S st Sl AR BAL o) SYHSE FEN ﬂr ol Al

g A58} QEAAR] PyCaret 2lo|HE{2]E AR3F Random Forest Z9-Z njg 4
AEAEE AiSsiolth +4 A7E Fof QIeHlAlo} sijt AIQ1 AHEERe} Aﬂﬂ}ﬂlﬂﬂ A Fo
ot Aele mastgon, oY A9 Fa E4E dEAoR Bt
AT BHELL FYRY =& iz 2y Dl FHEHS T
[ o) 4 N
e
PyCaret
il
Python
H|okgt(Semarang)
st oilojE]
B >;§:‘f& (2015~2023)
L= Azt ElAE gloj]
L% 2 - J
[22 31] D] SMEHM ofF 2 24 Y
2) ¢4t Ay
@ EN JARQ0 ==
=2 12 5 B FF88U(driving factor, EAl 45 842 Totsiyith. G AU

E214 Q91(Physical Factors)¥} 7418+ QQl(Meteorological Factors) Q& 53t 4= Qlc}.

GHuEEe] YIS F2 UHI(EA] D4 @A) A9let Ssh, w8, X, 419 340
gloA] PASHE QI91HIel o) W, MR SxEeko] xjo), =A] A% A

9] g8 xjo|& E3IsHHMiles and Esau, 2017; Mohajerani et al., 2017). E/\] 2| 9]
EX AR 9 EX] 0 3l XY 7190 GRS nA|H, ol= 7|28yt o2} 1, A,

T
=,
]
N
>,

I [1E7] 7|5%s0]| T2 20pE & 9

I'Q

= 49



2, th7] Aow 9GS ZEHArnfield, 2003; Wickham et al., 2013). 7Eo] W€ x|
FHHET L7} oAy, ti7] LEE ASAIZIHLemonsu et al., 2015).

flo

T3L SAEE 9 UHERE @A 71 243 D-sHA T&%ﬂ(ﬂ AUt A B0, = AEE

HAAE= F1E0] Qi W) UHI =7} oF +4.52 =4 #=5AcKJongtanom et al., 2011;
Kim and Baik, 2002). T3t UHI =0 IS v|A= F8 7|4 ¥ 5 F80| 7 59

gk gRloZ oW, 5ol I HE w=H, vt 553 WollolA] e TA| 2= &
kS gtFor =AU 4 ArtHOke, 1982; Yavuzturk et al., 2005). 719 thkst 8918
AN o] 2ZFFOR 7|ofsk=t, o7|ol= & D A, HdE iR B4, 2E 2 1=

Al E&F, Aol ASks Bo] EHHOke, 1982).

2 S Hgog B oA Ik, Q4 4, EA] 3%, NDBI, NDVI,
3, W e, 5=, AHH %E, FH AR ARE 35 5 3 1149 BSE SN
A7gsieict. 1Eu o] 2= A3 2= G4 ZHA =F dPFoA ofn] AR HEo]
o= 3% E4dlxe= AlQlsieith ]%5— HAlZY 253t QEAAR] PyCarets &85
Random Forest 2@ 75519101, oI5 &3f nlg I4 ZHEE ASsIqirh

(B 16) Mil2ld OIS Qo ABE & FE i
Hey 12 B F =iy Az EX
T4 Hi GHIHEHIP) 2015~2023 |Landsat8 satellite data
T 2020 2024 Badan Informasi Geospasial
ol & 2023 GPWVA11: Populaf(ion Count
(google earth engine)
22|15 Global Land Cover and Land Use
29I EXmEE 2023 Change, 2000-2020
(googleearth engine)
= NDBI(EEEIX]Z) 2020 Landsat8 satellite data
EA NDVI(E A=) 2023 Landsat8 satellite data
a5 2015~2023 | PUSAT DATABASE - BMKG
ol=e 2015~2023 | PUSAT DATABASE - BMKG
pAVSIes! &S| = H22) 2015~2023 | PUSAT DATABASE - BMKG
20 AEH 2= 2015~2023 | PUSAT DATABASE - BMKG
LR A 2015~2023 | PUSAT DATABASE - BMKG
a5 2015~2023 | PUSAT DATABASE - BMKG

olF #3ll =HlAlor AFI=ERS] 67 TS} Alukge] 37 TSAoA HlolBE s,

50 71597| Alth APIZEMDRY SHOITAME =3 HSS 9ISt 2 7)o 424 o7
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240 = g3t 71 WS dlojEE Aot AE HlolEE 7|HEe R QGISE &8st
HE| Ho]ol9] JAT 715 EZPH(IDW; Inverse Distance Weighted)S %-85

IQIE HE
W HlolEE A Slsto] HA= ST
(E 17) 71400lE] 7152 9Igt XPI2EQ| T14E=EL X
No | = g1 33 XZHE | Y AHE | HEEO)
1| Jakarta Kota Adm. Jakarta | Stasiun l\/Ie_teoroIog| Maritim 610781 | 106.8805 3
Utara Tanjung Priok
2 | Jakarta Kota Adm. Jakarta Stasiun Meteorologi ~6.15559 | 106.84 4
Pusat Kemayoran

3 | Banten | Kab. Tangerang | Stasiun Meteorologi Budiarto| -6.2867 | 106.5639 42
StasiunMeteorologiSoekarno

4 | Banten | Kota Tangerang -6.12 106.65 1

Hatta
5 | Banten kotagz;TE?;rang Stasiun Klimatologi Banten | -6.26151 | 106.75084 | 27
Jawa . .
6 Barat Kab. Bogor StasiunMeteorologiCiteko -6.7 106.85 920

(ZA]: PUSAT DATABASE - BMKG, https://dataonline.bmkg.go.id/home)

No = e 7 o X EH Y ZHE | HEEOD)

1| Jaa e Semarang | Stasiun Meteorologi Maritim | g gje5 | 110 4109 | 2
Tengah Tanjung Emas

2 | Jawa |yt Semarang | StesiunMeteorologifhmad | g oneq | 4105778 | 5
Tengah Yani

3 Jawa Kota Semarang Stasiun Klimatologi Jawa 6.9847 | 1103812 6
Tengah Tengah

(&A: PUSAT DATABASE - BMKG, https://dataonline. bmkg.go.id/home)

(E 19) XI7I=Efe}t DR 7142EL 21| 0|0|X|

XZI2Et (-1.92 ~ 11.37) MoK (-4.7 ~ 12.1)

did

(€]

1. [1204] 7I3#3i0] M2 2opd o 201 e b1



(E 20) XI7I=Efe}t MDpe] SHZHA 6F 0|0|X|

AFI2E} (-1.92 ~ 11.37) Mot (-4.7 ~ 12.1)
Al Al
TS e A

Eipied | A .

A S E 5o AFIEERR) Alufede] d-xeldo] Ik X+ £9 991S BEASH A
3}, AFFEEA= NDVICETHAAEAIS), 1 (Elevation), 1+ s(Population)7h, AlRFge]l
A& A+ (Population), NDVICZTHAIAEAS), 1% (Elevation)”} 8 W4E EEF ot

A7lEEre] A9 Bd B} A#E MAEE 0.4509, MSE:= 0.4517, R%& 0.8648& UFElLt
=0 Hielg ¥ on] RMSEE 0.1291, MAPEE 0.243302 d& sl 9
o}t A2 MAE 0.4152, MSE 0.3292, R* 0.9146°2 AZI2ELHT} O] 22 4
t}. RMSEE= 0.1957, MAPE:= 0.80352 YERY A& 8= A7I2Elo] Blg] o}
Aog BAEQICE SHAYE AtEEet Ankg BF £2 AYES Kol GHEHAE oS 1B
o] A=t vkt ATE AlgolH, AFIEehs diE Tt 11, Al o =2 Yy

Ad Rz siAE.

O

—_

e

M
filo
T
3R

1k
=

>

l..
rlo

i

o

E 21) X726 H Miofe] GHRHA oF Y Zn

A7I=E} Mior

MAE 0.4509 0.4152
MSE 0.4517 0.3292
RMSE 0.6717 0.5736
R? 0.8648 0.9146
RMSLE 0.1291 0.1957
MAPE 0.2433 0.8035
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=59 Ang uigon Arlzeiel Auigel & 948 Aeg BAsglon, 7t mAY A
W2 FIABkL A} X|lo] Fa8 714 B4 AR, oS S o] ok

3 Agel 7MY Buok B4 S 4 rk

Jakarta Barat A9 Axfi ARIEA|Q} vt s E4 2o A YEhdor, ol2

e FA& FA A G7kA] FFS vlHt T3 Cilincing, Jakarta® S AFRITA7E 9

He AHom, Ao g w9 &2
oC:)]

e

Al 2EE Flho] Z2EQITh of= Ak AJHolA WEE]

= — o
, 4’4}.«}'@"!7\1@
BaktiiCemerlang
Kalideres, At MAEK| 2 BE F
Kota Jakarta Barat FIx]

Cilincing,
Jakarta

AMatge] Gz BN Ay A4 Y Qo] Xt 333 3o SHEREE Hol=
F9 Q99107 IRIFAt. Bongsari, Semarang Barat |G DX 4 A9 Y €A
Az T4 YA FAF o2 w2 AHEENGo] A5l o, ofzfel JFo] F

o= Shitel= F9S Bt Tambakharjo, Semarang Barat A ¥ 53
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-

I
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N
[

El&
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am,
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o] o] 9l FA A olojFir:

(& 23) Mol &€ 3% ¢

19 =
o

q
=

e =

Bongsari, Semarang

o FIR U BAEI HIE 2% 91|

M AREl (google map)

-

Tambakharjo,

T3} SotAE] JHRYN| UK,
Semarang Barat

FI| 2y

PenggaronKidul A =
’ AI=2 E—J ASHA A OlX]
Pedurungan 82 X gEM2 28
Kedungpane, Mok Al H7 ISA2E 2 AKX
Mijen Y
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Voogt & Oke, 2003; Weng, 2009; Weng & Quattrochi, 2006). £3], &L EA] 7|20
A% Y& A, GHATHUHDO 7]ofoh=s =8 84=2E & 0|, =& F =9
A, J8]3 =29 HisF o] QtKEliasson, 1996; Oke, 2004; Sakakibara, 1996).
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ol $83% 9= SPH(Han et al, 2021), "71%E 7Mdske e 7]ofettiGeorgi &
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7P 23HEQ1 ¥ F oluE F7FEtKImran et al., 2019).
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Simulation condition 1: Simulation condition 2:
7|E FHUSHE R &Y

Simulation condition 3:
F7| A4S0l SAH=2 U 7124 £

[22 36] Envi-met A|E|0|M Gi|A| O[O|X|

AlEdolA tdA9] ti7]eE2 2023\ 70 silon, QlIkHAlore] 7] 717t F 6
4 219EHDE 715802 ot ofof wet Amkge] 714 2732 BMKG(2023) HlolHE
Higlo g Xz 7|2 26°C, H 71L& 35°C, A AHEE 70%, 1L AHEE 85%, B

2m/s, TF 135=(E8) 2= 283 /\]gfﬂloléi Al E214 2 2302 gEIsiou,
71 B2 FLsHA A7gsto] Aol AASHAH.

ZI(Cool Roof, Reflective Roof)= Bl& HIAlol= EAJO & W A7t 591 A|59] & &5
= 345\5}5‘}01 s W 25 BErh o2t Ao = v M |

2 AER IEH, E& F55HA %:*—’ WIS S48 B9l 9 olvRIE ddstal A
%ﬁ = Galol= d 7]ofzitt & Aolde & FE A2 o
& = 28sto] AlEYeldE ]635‘}“—‘1] Z 7 Ad A 2 ol ®et £k

(E 25) 2 RI(Cool Roof) X MH

Property Value
Absorption 0.1 ~03
Transmission 0
Reflection(Albedo) 0.7 ~ 0.9
Emissivity 09 ~ 0.9
Specific Heat(J/kgK) 1000 ~ 1500
Thermal Conductivity(W/mK) 0.15 ~ 0.3
Density(kg/m®) 1200 ~ 1500
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715sh 9 S A0 Qle) siebele] B4 W HlErt Beka glow, S

Q1 3Rt AR AP HEERRE Ant2: S4=0] e ot FHASHALL AH(Pramono, 2021).

+ 7|50} 9Ito] 2022 QUEHIXoleIA] WA Bt 14937408 71 o] BANH
AAies wEE|glon], 5] Arheeeh Ak 5 SIS §5 Helt Skt
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2) 50 ME M2lZH 2y
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oo ARIRAZ ob/Iste] AN A AL A8 9] ASL YA % Arkfakarta
Globe, 2020.01.27.).
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[22R1T2} HEXS]

Sentinel-2 %’% a8 NDVI A=
QTS B o5l F5 dolgAl o1012] bandgt 711

oo (100+100) R

A=A o A2 upof
*8 435 2] (Core) 2t 2 5 %] (Bridge) o}

MSPA

nnnnnnnnn

EEREC EEEP

[ 37] 222102t HIEAT 2M HA

Tl HES 242 f18ll [ 3717 o] 194 Hiofl AR 9AE Uro] ZIg¥siie
W & 22HAlZ ST WA, 1-19A0A = IEHAeFY] 8 ARl A TEERe} Autgd
o] IgRlne} 7|2 RS S F, =A4] B Aok AS FHE SIloH 1-29A<9
A= UGI(Urban Green Infra) 7|9H] ARG W I12Q1uzt YEL T AR EAoka o
A=Aet 11 A8 mofsks Ae HHE SISIth

A ) T =71R1 QI=HAore] B9 HF A2 QI she] e, ohd EHER It
sl Hg 5o sl S7F WA | 4191 71% & A1EeHA] QR10 2 QIgh 840] S0
gt ATt =& X9 & shuo|tHarwitasari and van Ast, 2011; Langlois, B. K. et
al., 2023). olofl Ql=HAlo} =8 ZA|9] TRl YEIE 7| fls HiAg=sh
AR ER=, 37t 1zo] tigt o2 AE % ASFEAS 913 MSPA 2415 XIg¥silom,
LA B=poll RS PRl 71A(E, s 0], 712 5)- AHA(EA ]S BAE 5
K2l thgt 7|2 FRE - AES FHSIGTE Uolrt /IkyAore] 4HS BIERE A W
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=2]9] AJEAQ] HH3-S- I3} Sentinel-2 715t 10m*10m ©E &= G4} o]u|R|E vigho
= 100m*100m 12|= HlojElAlE 753t & P4 P42l NDVIE E835t0] QlmvAle}
UGI 37PEE sletsigich

E 31) ¢1d 4 0[0[x| 7|2 NDVI

KIZt2EL NDVI Motz NDVI

A|&:2Q1 EAZRERS: HHdsle] 71 2419 UG 3%t Hlol8E 35171 98l 2015E~2021
W7HA] A ARl A7HEE Alul(Jakarta: Semarang) 9] A8 A7 W HHoRRt
AR AAVIAINDVI) HolBE TESHATHCGE 31) 3. VAR 7|vko g 53t
NDVI #lAE 1S 7R3t H, AgaTollA Agold A4 71l < 32)5 Z-83te] NDVI
9] Zto] 0.4 o Ql A FS A7t sA 2 ERolo] UGIE =&5F9tHAquino D. D. N. et
al., 2018).

H 32) NDVI 2%

Class Classification criterion
oHe = BIM(EE 52) NDVI £ 0
0 S2 0 {NDVI £ 0.2
=2 0 .2( NDVI £ 0.4
=28 0 .4¢ NDVI £ 0.6
== 0 .6( NDVI £ 0.8
e == 0 .8¢ NDVI <1

Aquino D. D. N. et al.(2018) A+

1-2dA04= 1-19A914 =25 NDVIE &8olo] T8l HEA 9 o4 Fes
AA2tslaA MSPAS 285191 A W A 5A](Core)2t A2=A](Bridge)E =Z31AH
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(B 33) 24 Y8 XIE 752 I3 22 24
=5 DataName Ay
ro X EY 2 7Y ZES MEolH fE 5%
vpd ZoleB7 1
aet 1R EY 7 0¥ REE A0 RrE HNSUMY
tmmn Br2r
~ def 12 EY 7 o RS MBI REE /1§ +22YE
75? soil 1A BEY o2 o DES ME0lH Rrd EYrZ
pr Y
pdsi Palmer 7}=2X|%
tmmx ESinEC=
A twi NN
I flow-accumulation (S SISEL
£ S2-NDBI Sentinel-2 NDBI
S2-NDWI Sentinel-2 NDWI
S2-NDVI Sentinel-2 NDVI
landcover EXnEE:
X|2|= flow—pointer [HsE
29I slope A
aspect Z7 12719 glisf
mean—curvature LHEs
dtriver T 7K AR A2
Dtroad TR 7K =279 742

Ao A7L=Ere} Autge] 3= Hd AE

£ F=317] Y8 2015W~20214 glojEd

71348 QR 5, 2% 9)-AYH 8% (DEM NDBI, NDVI, Slope, CN $)& 753}
of g0 FFE WA £ e ETE 84 GESIITHGE 33) FaD). EFF & A A
£ skl sl zulAlof Afsl 1 A HELL maRISKﬂ kg o] A ©lofElQl PODES

T BEolo] 3 0495'.9—1—31 [BAlE 755190
Uo7} QiAo 34 WY @ Hlo[EAl(2015E~2021¢)2 E-8sto] S 24 dgart
T T =H 841 7154 9119 Eéﬂ%):_’ A94 821 100m*100m 1#E T2
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A S BEs FE5IoH F TA| BE oS B o] =4 YERTHIE 41 ).
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7]gto 2 o I8t 34 A8 A4x(Flood Risk Index; FRDE E=&3519t} FRIS HE O 2

T2 Uy 7238 T2 kg A

-~
0

S HSS AT 2y JHte] &84 &7

70 71397| Al XZIZE-AOL SHRIZAIE



Hot-spot #41& 23101 20219 §4 918 4|9 slersiglon 1 Avke (19 4219 2
o Apistsl 39 38 L GBI UAE AL 2 g 43 AHCD

3t 7.4_01 FHo] 35 9 g2 Yepytt Aulde] A9 33 9 15 HAEIH)LE
AS FAA G A o] =2 =X]7F Hal o] R A7 g 3 Ao
2 Eéﬂ‘iiﬂk

XI712Et Mokt

Real flood risk (inaRISK+PODES) - 2021 Prediction Flood Risk (%) - 2021

risk (inaRISK+PODES)- 2021

MAE | MSE |RMSE | R2 |RMSLE| MAPE | MAE | MSE | RMSE | R2 |RMSLE| MAPE
0.0216|0.0017]0.0413]0.88856 | 0.0325| 0.1286 | 0.0299 | 0.0030| 0.0544 | 0.8720| 0.0434 | 0.2516

[OE 41] ZAE 20214 2 2™ XY

KI7I=E Mok

O- w0 O e
> @

[ ] .
il = \ . Hot spat
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'DIATA ANALYSIS TO CALCULATE THE IMPACTS PREDICTI

Retno_UNDIP

&K MAPPING ANALYSIS AND IMPACTS PREDICTION OF EL-NINO FOR DHF

Surveillance of DHF vector behavior in Semarang City has been
carried out from 2021-2023. Results have been obtained:
1. Density figure category: Medium category
2. Restlevel Results:>1°
3. Changes were found in the distribution of dengue virus
serotypes
Resultsfrom DHF Vector Behavior
Surveilance in Semarang from 2021-2023
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Problems :
® Regional stakeholders are not yet aware of the DHF cases
in their area which have the potential to spread among the
‘community

The public is still fixated on fogging as a primary control
measure for DHF

Most DHF cases are school-age children

Early detection in primary healthcare facilities is not yet
optimal

Community participation in controlling DHF is not yet
optimal
®  Lack of knowledge about the DHF signs and symptoms
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SNU EPI & KOICA Invitational Seminar
with Semarang City Mayor
oo on Urban Disaster Responses
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4) Kementerian PPB/Bappenas, 2019, NATIONAL ADAPTATION PLAN, EXECUTIVE SUMMARY,
p.7

5) Kementerian PPB/Bappenas, 2019, NATIONAL ADAPTATION PLAN, EXECUTIVE SUMMARY,
p.13
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