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CZDETNMCEY, Py INY THEEOLIICEL TV DAHRAEED A D=L EZHLNITDHZ L
DT, MR TR XL A - B OB LN BOKILEIC B X 2 EBEZFTMMT 52 N TE, Zh
D DR 2050 (I TR D TRA IR BN 5 Z L 2 o0 Uiz, £, R POKRIR 2 B85

13



S-14-4

L7 O IPEE R ORME, BKBESFELR O SRR OBEREFHAET LI LN AREL o Tz,

- HUERIE IR L, LHRIHOZE L, MR T 2 UKILE B X OB EEIC 5 2 5 B % E BIIZFEME
L. SOICEBOBIERICOW T Z1T > 72, KA e b HEERBAR L D ICBEN KEL ., &
FAELE I TIXREH T ODREB/ME D b RERE REZFF -7,

CPERIFIFMRFT STV R Do o BB TR B Ay BFIZ 381 2 RIS B LT, BARKY 72 388 05 3R 0 2 F 8 4 40
Hr oW 2 B3 L. & O CHEBRIZ @ IG K O FFAl 4 S0 L 7=,

- BRI ZE & LCABFIE 2 BARAYITHE V0 1T 7R 28 S A 23 72 < | A 1% O & B 228 I SRR FHT D
BRoTN EBZ NS,

CPER. LR R SRR & o T B R R S ST S T X2y, RUFSEIT. EEEE AR R
WL EELTP, =T arLEREBE, b — MR FRGEE L Do T TEA LT W B E A
KHE L, BREH T,

(2) REBE~OHEM

<ATBABEICIEA LI R >

c A NRUTWE - OKEER, VX WVEERINRER, A R T O FTRRFEE O
R, U WA FHNICKRRBHIR Y T — 7 2Bk L, BB G A EER IR A S Tw 5,

cJICAD Y % v Z kI F 7 v =2 ~ (The Project for Promoting Countermeasures Against
Land Subsidence in Jakarta) (ZxtL T, BEAKHISCIREHHT ORORMEZITV, L0 EEA 2R BUR L
RICAN LTz, HIBIL T L OFETAH%., 4 U RRUTOREBOR L L Okt omsl & & bIcH T
KD LR ZBRETTEOOERE L RE LT,

<JTEBREATHZLBRIAENDHRE>

- BAFE LB REE B PRI FIEE, X WA Z ERRE LTWAHR, BLHTO T — & Bd5 75 K # 70 5%
Bk EEDO AT VT 4 ~OISAEFRICRE SN D THY | 4%, tE~OREBR RO Y — L
ELTIEHTE LA EERD L,

A RRTT N RUTHRRPELRETHRE LY VBT A M. 7 — VBRI H A6
IRREEE - BRESRM - BIEBEZEZ TEY ., FREPMGEHICA T F A LEBHEZTo TS, 4
B, 41V RRUTRZRRF (BUKG) HEHT, BOEWKERBHT —4% & LT, KFHBORIEDKHET —
2L L THMAMRETH D,

CBREENTEISN TV DRBEEBFEEROT — 2 =21k, L VDT, KET VT OATST 4 %
R Licaryryry (BETHT—% - BIHBH T — %) ORENFETH S,

* JICAZZF T/ <, B EED AT 7 0 QWA R « ZESFRIZOWT, HdiFHRER & EMER, R
RBUR 72 &2 @FE R A TED 2 IREZ R Lz, 7 VT7T RKPEERBEEEEICE®R T 7 v 7+ — A
(AP-PLAT) ~O 7 —Z 2k~ DOHEBIZ L > THARDEREE, AR T LB AREL, 4%, bzl

CCHEOHELKOERNPMFFTE S,

6. WFFEEMRRDERFEFIRI

(1) ERFELERER

< AR R >

1) M.Esteban, H.Takagi, L.Jamero, C.Chadwick, J.E.Avelino, T.Milami, D.Fatma, L.Yamamoto, N.D.Thao,
M.Onuki, J.Woodbury, V.P.B.Valenzuela, and R.N.Crichton : Ocean & Coastal Management, 189,
Adaptation to Sea Level Rise: Learning from Present Examples of Land Subsidence, (in press) 1,May
2020

2) A.C.G.Varquez, N.S. Darmanto, Y. Honda, T. lhara and M. Kanda: Future increase in elderly heat-related
mortality of a rapidly growing Asian megacity. N. Scientific Reports (final review), 2020

14



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

S-14-4

Y. Narita, A.C.G. Varquez, M. Nakayoshi and M. Kanda: Construction of land use database before
urbanization for global urban climate analyses. Journal of Japan Society of Civil Engineers,
Ser.B1(Hydraulic Engineering), Vol.75, No.2, 1_1039-1_1044, 2019

M.Asami, M. Nakayoshi, A.C.G. Varquez, and M. Kanda: Mechanism of the urban heat island considering
geography and background climate. Journal of Japan Society of Civil Engineers, Ser.B1(Hydraulic
Engineering), Vol.75, No.2, |_37-1_42, 2019

N.S.Darmanto, A.C.G. Varquez, and M.Kanda : Future Urban Climate in A Tropical Megacity Based on
Global Climate Change and Local Urbanization Scenario, Urban Climate, (accepted), (2019)

Y. Zhou, A.C.G. Varquez, and M. Kanda: High-resolution global urban growth projection based on multiple
applications of the SLEUTH urban growth model. Scientific Data Volume 6, Article number: 34 (2019)
M.Esteban, H.Takagi, R.J.Nicholls, D.Fatma, M.B.Pratama, S.Kurobe, X.Yi, I.Ikeda, T.Mikami,
P.Valenzuela and E.Avelino: Maritime Policy & Management, Adapting Ports to Sea-level Rise: Empirical
Lessons based on Land Subsidence in Indonesia and Japan (in press) , Published online: 18 July 2019

Y. Hashimoto, Y. Ohashi, M. Nabeshima, Y. Shigeta, Y. Kikegawa, T. lhara: Sustainable Cities and
Society, 45, 38-47 (2019), Sensitivity of electricity consumption to air temperature, air humidity and solar
radiation at the city-block scale in Osaka, Japan

Sl sk, o Fn, e RS, fENT=ERS, i, Alvin Christopher Galange Varquez, Nisrina
Setyo Darmanto, Prihadi Setyo Darmanto, HJ5#% Z. H ALCAFEE, 15,1, 2-9 (2019), =7 2T &
% AR K s L OVE 77 O R EFREAFF (DALY) OBBEHIR —A L KRRy 7T - V¥ WL ZITE
2 FAf —

JEAE S, M. Yucel, BK¥EE, MHEHEE, MEEAN, AC.G. Varquez, N.S.Darmanto, #H% : 1
ARG SCHEBL(K T.57) vol.74, 4, 1_259-1 264, (2018)“4Ek « # i D fFk s+ U A & B8 L - #0 i
X o> i BABR B T 1

S. Kiyomoto, A.C.G. Varquez, and M. Kanda: Anthropogenic Heat Flux Distribution with Point Sources for
Global Urban Climatology, Journal of Japan Society of Civil Engineers, Ser. B1 (Hydraulic Engineering),
Vol. 74, No. 5,1 _1171-1_1176, 2018

H. Takagi: Sustainability, 10, 1045, (2018) “Long-Term Design of Mangrove Landfills as an Effective Tide
Attenuator under Relative Sea-Level Rise”

A.C.G. Varquez, S. Takakuwa, M. Kanda and Z. Xin: Journal of Japan Society of Civil Engineers, Ser. B1
(Hydraulic Engineering), (accepted) (2018) “Future population distribution of an urban agglomeration given
climate change scenarios”

T. Sueishi, M. Yucel, Y. Ashie, A. Inagaki, M. Nakayoshi, A.C.G. Varquez, N.S. Darmanto and M. Kanda:
Journal of Japan Society of Civil Engineers, Ser. B1 (Hydraulic Engineering) (accepted) (2018) “Influence
of Climate Change and Urbanization to Future Thermal Environment within A Megacity” (Japanese)
Priyambodoho A.B., S. Kure, I.R. Moe, and S. Kazama, Journal of Japan Society of Civil Engineers, Ser. G
(Environment), Vol.74, No.5, 1_265-1 271 (2018) “Numerical Experiments of Future Land Use Change for
Flood Inundation in Jakarta, Indonesia”

EIRMER, EER, KRiEsk, TARFPREHCEBIOKLY), Vol.74, No.4, pp. 1_343-1_348(2018) “L
— A= e T A K AN & & O T2 SR O 22y AR R O A3 BT

N.F. Januriyadi, S. Kazama, Moe I.R., and S. Kure, Hydrological Research Letters, Vol.12, No.3, pp.14-22
(2018) “Evaluation of future flood risk in Asian megacities: a case study of Jakarta”

A.C.G. Varquez and M. Kanda: Global urban climatology: a meta-analysis of air temperature trends (1960—
2009), npj Climate and Atmospheric Science volume 1, Article number: 32 (2018)

H. Takagi: Long-Term Design of Mangrove Landfills as an Effective Tide Attenuator under Relative Sea-
Level Rise. Sustainability, 10, 1045 (2018)

Y.Dong, A.C.G. Varquez and M.Kanda: Atmospheric Environment, 150, pp.276-294, 2017 “Global

15



21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

S-14-4

anthropogenic heat flux database with high spatial resolution”

A.C.G. Varquez, N.S. Darmanto, N. Kawano, S. Takakuwa, M. Kanda and Z. Xin: Journal of Japan Society
of Civil Engineers, Ser. B1 (Hydraulic Engineering), Vol. 73, No. 4, 1_103-1_108, 2017, “Representative
urban growing scenarios for future climate models”

N.S. Darmanto, A.C.G. Varquez and M. Kanda: Urban Climate Vol. 21, 243-261, 2017, “High-resolution
Satellite-derived Urban Roughness Parameters for Mesoscale Modeling in Megacities”

A.C.G. Varquez and M. Kanda: Global urban Climatology, “Analyses of urban heat island trends derived
from global surface temperature datasets and meteorological stations” (For Submission)

N.S. Darmanto, A.C.G. Varquez and M. Kanda: International Journal of Urban Climate No.21, 243-261,
DOI: 10.1016/j.uclim.2017.07.001 (2017) “Urban roughness parameters estimation from globally available
datasets for mesoscale modeling in megacities”

A.C.G. Varquez, N.S. Darmanto, N. Kawano, S. Takakuwa, M. Kanda and Z. Xin: Journal of Japan Society
of Civil Engineers, Ser. B1 (Hydraulic Engineering), Vol. 73, No. 4, 1_103-1_108 (2017) “Representative
Urban Growing Scenarios For Future Climate Models”

N.S.Darmanto, A.C.G. Varquez, and M.Kanda : Urban Climate, 21, 243-261,(2017) “Urban roughness
parameters estimation from globally available datasets for mesoscale modeling in megacities”

Y. Dong, A.C.G. Varquez, and M. Kanda: Atmospheric Environment, 150, 276-294, (2017) “Global
anthropogenic heat flux database with high spatial resolution”

H.Takagi, D.Fujii, M.Esteban and X.Yi: Sustainability, DOI: 10.3390/su9040619 (2017) “Effectiveness
and Limitation of Coastal Dykes in Jakarta: The Need for Prioritizing Actions against Land Subsidence”
H. Takagi, D. Fujii, M. Esteban and X. Yi: Sustainability, 9, 619, (2017) “Effectiveness and Limitation of
Coastal Dykes in Jakarta: The Need for Prioritizing Actions against Land Subsidence”

M.Esteban, H. Takagi, T. Mikami, A. Aprilla, D. Fujii, S. Kurobe and N.G. Utama: International Journal of
Disaster Risk Reduction, Vol. 23, 70-79, (2017) “Awareness of coastal floods in impoverished subsiding
coastal communities in Jakarta: Tsunamis, typhoon storm surges and dyke-induced tsunamis”

Nurul F. Januriyadi, Sotephen G. So Kazama, Idham R. Moe, Shuichi Kure, Proceedings of the 37th IAHR
World Congress, Theme 2, 2D, pp.2343-2349(2017) “Estimation of spatial flood damage costs in Jakarta,
Indonesia”

Golam Salem Ahmed Salem, So Kazama, Shawsuddin Shahid, Proceedings of the 37th IAHR World
Congress, Theme 6, 6A, pp.4346-4353(2017) “Estimation of direct and indirect impacts of climate change
on groundwater level in a groundwater dependent irrigation region”

I. Moe, S. Kure, N.F. Januriyadi, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Hydrological Research
Letters, Vol.11, No.2, pp.99-105 (2017) “Future projection of flood inundation considering land-use
changes and land subsidence in Jakarta, Indonesia”

Y. Takane, Y. Kikegawa, M. Hara, T. lhara, Y. Ohashi, S. A. Adachi, H. Kondo, K. Yamaguchi, N.
Kaneyasu. International Journal of Climatology, 37, S1, 1035-1052 (2017), A climatological validation of
urban air temperature and electricity demand simulated by a regional climate model coupled with an urban
canopy model and a building energy model in an Asian megacity

87253, % H,M. Yucel A.C.G. Varquez, i H 7 L K=& SC4EBL K L%) Vol.72, 4, 1_97-
1_102, (2016) “7 v — S LRGS0 ik O PLA AT FIE DR %7

M. Yucel, A.C.G. Varquez, N.S. Darmanto and M. Kanda: Journal of Japan Society of Civil Engineers, Ser.
B1 (Hydraulic Engineering), 72, 4, 1_91-1_96(2016) “Improvements of Urban Representation in
Weather Models Using Global Datasets”

A.C.G. Varquez: Journal of Japan Society of Hydrology and Water Resources, 29(5), pp.313-325 (2016)
“Global urban Climatology”

H. Takagi, M. Esteban, T. Mikami and D. Fujii: Urban Climate, Elsevier, 17, 135-145, DOI:

16



39)

40)

41)

42)

43)

S-14-4

10.1016/j.uclim. 2016.05.03, “Projection of coastal floods in 2050 Jakarta”

H. Takagi, T. Mikami, D. Fujii, M. Esteban and S. Kurobe: Nat. Hazards Earth Syst. Sci., EGU, 16, 1629-
1638, DOI:10.5194/nhess-16-1629-2016, “Mangrove forest against dyke-break-induced tsunami on rapidly
subsiding coasts”

I. Moe, S. Kure, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Journal of Japan Society of Civil
Engineers, Ser. B1 (Hydraulic Engineering), 72, 4, 1_1243-1 1248 (2016a) “Evaluation of Flood Inundation
in Jakarta Using Flood Inundation Model Calibrated by Radar Rainfall”

I. Moe, S. Kure, N.F. Januriyadi, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Journal of Japan Society
of Civil Engineers, Ser. G (Environment), 72, 5, 1_247-1 252 (2016b) “Effect of Land Subsidence on Flood
Inundation in Jakarta, Indonesia”

FARPREZZ, B, /AR KEE, EARPAG SCHEBLIOKT%) Vol.72, No.4, pp.1_1267-1_1272(2016)
CHRELERIC D & O UKL - mliE S K EB LR AT

I. Moe, S. Kure, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Journal of Japan Society of Civil
Engineers, Ser. G (Environment), 71, 5, 1_29-I1 36 (2015) “Numerical Simulation of Flooding in Jakarta and
Evaluation of a Countermeasure to Mitigate Flood Damage”

(2) EOoEBR (%)

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

B. A. Priyambodoho, S. Kure, N.F. Januriyadi and S. Kazama, -+ /AKZ4 dhil 3 #20194F 8 BF 72 3 3
&, BEFEE, E¥ili, 2020. “Climate change impact study for flood inundation in Jakarta, Indonesia
based on dynamical downscaling of future scenarios”
B. A. Priyambodoho and S. Kure, T RZ&FEE20194FFEMIERES, R EE, EBifi, 2020.
“Evaluation of GSMaP-NRT for Flood Inundation Modeling in Jakarta, Indonesia”
Lorenz Ray Payonga, JHEZE : 55150 H ALCAEEWFZE R K2 (2020)
[ Application of endpoint modeling in quantifying the impacts of power interruptions on quality of life |
ZlhE, R EZ - 150 H ALCAF SRR E S (2020)
[ An estimation of household activity emissions and the potential for emission mitigation through behavior
change]
R, R Z - B15E H ALCAFSM R E S (2020)
lmplementation of Bike-sharing System in Japan: The case study in Qita City |
T. lhara, D. Narumi, S. Fukuda, H. Kondo : The 5th International Conference on Countermeasures to Urban
Heat Islands (2019)
“Evaluation of sleep disorder caused by urban heat island based on the Pittsburgh Sleep Quality Index”
T. Ota, Y. Kikegawa, K. Yamaguchi, M. Kanda, A. C. G. Varquez, T. lhara : The 5th International
Conference on Countermeasures to Urban Heat Islands (2019)
“Evaluation of countermeasures for thermal environment in Delhi by urban canopy-building energy coupled
simulation”
K. Yamaguchi, T. Kuwayama, T. Ihara, Y. Kikegawa, K. Okada, M. Kanda, A. C. G. Varquez, N. S.
Darmanto, P. S. Darmanto : The 5th International Conference on Countermeasures to Urban Heat Islands
(2019)
“Urban Climate Adaptation Strategy for Tropical Megacities Utilizing Energy Efficient Technologies”
S. Karkour, T. Ihara, T. Ota, N. Itsubo : The 11th International Symposium on Environmentally Conscious
Design and Inverse Manufacturing (2019)
“Life cycle assessment of residential air-conditioners: comparison between India, Indonesia and Japan”
FEH., i, Z#ie, HEEE FlARIA AL — R T A4 70 RESEE KRS (2019)
THCRUHR X O A XAZ 1T 28 H S » IR 2 BB L v / e —E7 Va2 W ic i

17



11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

S-14-4

i BT 7 4 b BT K D BN EAER BE D YE N R K OV = R 5 R D RFEA
KHEFHE, BEIERE, (Lo, SRMEH, #ES . Alvin Christopher Galange Varquez, 7%
Z o HLARIHARE — R 7 A T v REE2EKE (2019)

HHRR-ENLVTFAX R I 2 —2a il EDdA R TV —ICBT 2 HIBRAREDORH
3
sREL, B EZ  BURIRAE — 74 7 FEREEKRE (2019)

[20504FAR D ¥ ¥ WV ZIZF 1T B MR % B R L 7= R % E o 7 1)
MEFE R, —a—t U A, FFEEZE, HEEZ  F4RH A — 7 A 72 FEaeERE
(2019)

(% V2281 5 HERIRBEZ AL % 5K 0 & LS 547
A.C.G. Varquez: Global Urban Climatology (Invited) International Workshop on Urban Climate Projection,
University of Tsukuba, Japan, Oct. 1, 2019
A.C.G. Varquez and M. Kanda: Global Urban Climatology Framework: New Perspective and Highlights,
American Geophysical Union Fall Meeting 2019, San Francisco, CA, USA, Dec. 9 — 13, 2019
Pl bR AE AEIER. AR, R Z ¢ 20184 A AR S B RS R R S
(2019)

(ST oy T RBIVEI AT TR B OB O FHI
Selim Karkour, HJi 8=, GFEEEZ « 55141 0 RKLCAFSMF7EFR £ (2019)

[Mitigation and Adaptation to Climate Change through Life Cycle Assessment of Air-Conditioners:

comparison between Japan and developing countries with consideration of the future environmental
impacts |
ZlhE, B EZ - B14R H RKLCAF 2 ER K S (2019)
(KA & TG O M EH 2 W72 FEBEN OATENT A 5 COLPk H B o 3|
B, R E . FHEAT - F14E B ALCAF SR LS (2019)
(Y= — - mAlEA - Ge EAMEITBRMEZ B E L72S-LCAD F24E
B. A. Priyambodoho, S. Kure, N.F. Januriyadi and S. Kazama, 7K « K& R4 20194 FE HF 52 58
&, TEEILEKRS, BHEHH, 2019. “Effects of Regional Climate Change on Flood Inundation in
Jakarta, Indonesia”
B. A. Priyambodoho and S. Kure : Evaluation of GSMaP Satellite Rainfall Dataset in Jakarta, Indonesia,
KIL - KB FAR2019FEMFER R S, THEILERY:, HEHH, 2019,
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Impacts on Flood Inundation in Jakarta, Indonesia”
A.C.G. Varquez, N.Kawano, M.Kanda, and M.Nakayoshi, 1st International Conference on Tropical
Meteorology and Atmospheric Sciences (ICTMAS 2018), Institut Teknologi Bandung, Bandung, Indonesia,
Sept.19-20,2018 “The atmospheric effect of anthropogenic emissions to large Asian urban agglomerations.”
(oral; best presentation)
N.S. Darmanto, A.C.G. Varquez, and M. Kanda: 1st International Conference on Tropical Meteorology and
Atmospheric Sciences (ICTMAS 2018), Institut Teknologi Bandung, Bandung, Indonesia, Sept.19-
20,2018“Future urban climate projection in a tropical megacity based on global climate and local
urbanization scenarios”
A.C.G. Varquez, N.Kawano, M.Kanda, and M.Nakayoshi : 10th International Conference on Urban Climate
(ICUC), 6-10 August 2018, New York, USA. “Numerical Investigation of the World's Large Urban
Agglomerations Using Distributed Roughness and Anthropogenic Emissions.”
M.R. Ferdiansyah, A. Inagaki, M. Kanda, A.J.P. Calheiros, and D.A. Villa: 1st International Conference on
Tropical Meteorology and Atmospheric Sciences (ICTMAS 2018), Institut Teknologi Bandung, Bandung,
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Models.”
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Strategic Research on Global Mitigation and Local Adaptation to Climate Change, Bandung, Indonesia,
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M. Yucel, A. Inagaki and M. Kanda: 10th International Conference on Urban Climate (ICUC), 6-10 August

2018, New York, USA. “Effect of the Great Garuda Sea Wall on pedestrian-level wind and thermal comfort.

Nurul Fajar Januriyadi, So Kazama, Idham R. Moe, Shuichi Kure, Symposium of Strategic Research on

Global Mitigation and Local Adaptation to Climate Change, Bandung, Indonesia, 2018. “How will

anthropogenic activities change the flood risk in Jakarta megacity?”

Qing Chang, Yoshiya Touge, So Kazama, The 6th International Symposium on Water Environment Systems
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urban hydrological modeling perfoemance and prediction”

B. A. Priyambodoho, S. Kure and S. Kazama, 7K3C - K& R FS2018FEMEH RS, —HKY, H#

7, 2018. “Future Projections of Flood Inundation at Ciliwung River Basin in Jakarta, Indonesia”
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B.A. Priyambodoho, S. Kure, and S. Kazama, 15th Annual Meeting AOGS, Honolulu, USA, 2018. “Impacts

of land-use/cover change at upstream region on flood inundation in Jakarta, Indonesia”

B. A. Priyambodoho and S. Kure, 304 HRF & RER SR st £, B LE¥ERT, &

B, 2019. “Evaluation of a GSMaP NRT data for Flood Inundation Model in Jakarta, Indonesia”

Nurul Fajar Januriyadi, So Kazama, Daisuke Komori, JSCE Tohoku Branch Conference, Kooriyama, 2018,

11-18, “Comparison three interpolation methods for statistical downscaling of GCMs”
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T. Kuwayama, S. Omune, N. Itsubo, K. Yamaguchi, K. Okada, Y. Kikegawa, M. Kanda, A. C. G. Varquez,

N. S. Darmanto, P. S. Darmanto, T. lhara : The 13th Biennial International Conference on EcoBalance

(2018)

“Integrated assessment of the health damage reduction effect and the environmental impact of air

conditioner usage”

K. Yamaguchi, T. Kuwayama, T. lhara, Y. Kikegawa, K. Okada, M. Kanda, A. C. G. Varquez, N. S.

Darmanto, P. S. Darmanto : The 13th Biennial International Conference on EcoBalance (2018)

“Evaluation for Heat Island Mitigating Potential of Improving Energy Efficiency in Jakarta”

T. Ihara, K. Yoshida, Y. Yoshida : The 13th Biennial International Conference on EcoBalance (2018)

“Impact of knowledge on purchase decision making of fair trade products”
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“Evaluation for Heat Island Mitigating Potential of Improving Energy Efficiency in Jakarta”
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“Role of air conditioner as mitigation and adaptation to climate change”

T. Ota, Y. Kikegawa, K. Yamaguchi, T. lhara : Symposium of Strategic Research on Global Mitigation and
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“Current status of urban heat island and adapattions in Delhi, India”
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“Survey and prediction of summertime indoor temperature and humidity in urban areas, Japan”
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10th International Conference on Urban Climate (2018)
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“Simulated impact of green roofs on cooling energy and daily temperature in Jakarta, Indonesia”
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International Conference on Urban Climate (2018)
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“Evaluation for heat island mitigating potential of e-mobility in Jakarta”
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and 13th Symposium of the Urban Environment, 22-26 Jan, 2017. “Satellite-derived Urban Parameters for
Mesoscale Weather Modeling in A Megacity”
Y. Dong, A.C.G. Varquez, and M. Kanda: 97th American Meteorological Society Annual Meeting and 13th
Symposium of the Urban Environment, 22-26 Jan,2017. “Global High-Resolution Anthropogenic Heat Flux
Database”
N. Kawano, A.C.G. Varquez, Y. Dong, M. Kanda and M. Roth: 97th American Meteorological Society
Annual Meeting and 13th Symposium of the Urban Environment, 22-26 Jan, 2017. “Weather Modelling of
Urban Heat Island in Megacities Using Distributed Urban Parameters Derived from Global Datasets”
A.C.G. Varquez and M. Kanda: 97th American Meteorological Society Annual Meeting and 13th
Symposium of the Urban Environment, 22-26 Jan, 2017. “Analyses of Multiple Urban Heat Islands from
Global Surface Temperature Datasets”
M.Esteban, H. Takagi, T. Mikami, D. Fujii and S. Kurobe: 12th International Conference on Coasts, Ports
and Marine Structure (ICOPMAS 2016), 2p., Feb.2017 “Awareness about tsunamis and dyke -break induced
tsunami in low-lying coastal communities in Jakarta”
T. Mikami, H. Takagi, M. Esteban, D. Fujii and S. Kurobe: 12th International Conference on Coasts, Ports
and Marine Structure (ICOPMAS 2016), 2p., Feb. 2017. “Evacuation Simulation for a Vulnerable Coastal
Community in Jakarta”
H. Takagi, M. Esteban, T. Mikami, D. Fujii, and S. Kurobe: 12th International Conference on Coasts, Ports
and Marine Structure (ICOPMAS 2016), 2p., Feb.2017. “Mechanisms of coastal floods in Jakarta: the need
for immediate action against land subsidence”
A.C.G. Varquez, N.S.Darmanto, M.Kanda, and S.Takakuwa : Cities and Climate Conference 2017,
Potsdam, Germany,19-21,Sept.2017. “Global urban climatology: advance strategy for representing urban
areas in global weather models”
A.C.G. Varquez, M. Kanda, N.S. Darmanto, T. Sueishi, and N. Kawano: American Geophysical Union Fall
Meeting 2017, New Orleans, USA,11-15 Dec.2017. “Advance strategy for climate change adaptation and
mitigation in cities”
Masafumi Kon, Daisuke Komori, Pimsri Suwannapat, AOGS, Singapore, AS18-D3-PM1-P-014(2017)
“Dynamics Evapotranspiration Fluxes Over the Heterogeneous Land Covers”
Satoshi Anzai, So Kazama, AOGS, Singapore, HS14-D4-AM1-327-005(2017) “Tendencies of High-Risk
People on Floods Using Social Media”
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Y. HASHIMOTO, T. IHARA : The 21th International Congress of Biometeorology (2017)
“Calculating disability-adjusted life years (DALYS) for heat related illnesses due to urban heat island in
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T. IHARA, R. KUSAMA : The 21th International Congress of Biometeorology (2017)
“Estimation of fatigue by air temperature increase and reduction by air conditioners in Jakarta, Indonesia”
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A.C.G. Varquez and M.Kanda : The International Science Conference on MAHASRI, Tokyo Metropolitan
University (Hachioji, Japan), 2-4 Mar 2016. “The roadmap to global urban climatology”
M.Kanda: The International Science Conference on MAHASRI, Tokyo Metropolitan University (Hachioji,
Japan), 2-4 Mar 2016. “Case study on mitigation and local adaptation to climate change in Jakarta” “Cost
and benefit of rooftop energy saving technologies — case study in Jakarta —”
N.S. Darmanto, A.C.G. Varquez, M. Kanda, and S. Takakuwa: American Geophysical Union Fall Meeting,
12-16 Dec, 2016. “Future Climate Prediction of Urban Atmosphere in A Tropical Megacity: Utilization of
RCP/SSP Scenarios with an Urban Growth Model”
Y. Dong, A.C.G. Varquez, and M. Kanda: American Geophysical Union Fall Meeting, 12-16 Dec, 2016 “1-
km Global Anthropogenic Heat Flux Database for Urban Climate Studies”
N. Kawano, A.C.G. Varquez, Y. Dong, and M. Kanda: American Geophysical Union Fall Meeting, 12-16
Dec, 2016. “Global distribution of urban parameters derived from high-resolution global datasets for
weather modeling”

A.C.G. Varquez, M. Kanda, N. Kawano, N.S. Darmanto, and Y. Dong: American Geophysical Union Fall
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FNTET TV, W T, Z e — LR REEHICL HIRBLICNZ, =T A 7 NIZX DR
Efbid L s s, K11, AT OFHEZRRETICH T 28mE 1 HRICE T 2 5EEFBHICL DR
i ER L ETREL (E— T A7 F) CLDREEASOFSE R LI, 2 O T, e—Fh
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D ¥ L (Esteban et al, 2017), FLIROEESF ORISR, RE, Z0DH ?&@&%1£%f@,@i&ﬁ/%a$ﬁ!ﬂ]
WCHE L, THUOOREBICHESE, TR NME LGS, O L2 RBkBMLEE L,
EMATIC L DREETo 7o, £, BIOBVWEZRET L7200 FRE LT, BEREimIc~> 7 a
— TN EERET LD AREL, TOWMENFRIREZEME S I 21— a ik THIEL
(Takagi et al., 2016), AE TIL, 20mfEEE O Th > THMIRIT K DKDOENEZ BT D20 R
BhoHZ ENBDO LN,

v~ ra—7F, DY INEZEIFZUODEET T DL O TENTHEAELTWAED, Z U —uA
YZ7I0Y0FLE LTHIfF SN T WD, LinL, ¥ VX OWREEE TR200 AOFERIZR L TiTo 72
TUr— MHETIE, vr/ma—TxRERDDERIZ8NE DR, BERREN O E B - gl A R
HERDEFIZZNE VI FERNET, 20X 512, ZINNRER ST =— X I L —FKL
TWARWZ ENbhoiz (Takagi et al., 2017) . £7-, V¥ WA ZOX HHTHHAEKENETFTLTWS
Bh, MAREZIE~ 7 e =T RRETERLELTYH, TS, TERICRE 2R KIREREEIZ 2 5 alie
PER @, 2D, HENELRTORFET T~y 7 —7%2 N&GWICIRE T 5720121, 207
Ty b7 A —Lb7 D NTHBEZRIICHERET OILERNSH L, LL, NLHEBEZERT L L, ZhiC
VIO TFTEMESETCLEI L VI D LU ~E2HAZTND, ZOFED~ 7 a—TRNkEICE
IR E BT DO, MAEDOKEEM Z B E Le N THOKRELDA AR R TH D, A5 TIE
ANLHBEOIET, fRkOWm L5, MADORE, KEOHERAZREMAIZTH L, [FFFIZSt. Venant 2
HKICKESCIEMERERET NV EMAATLZ LT, v~ 7 ua—7 X MR EFRICE-> CTTHITX
LR L 72 BT T L2 B%E Lz (Takagi et al., 2018) , ZOETFAEZMEHL T ¥ L ERF
TRIZ IR HHVE & 5T HAvicennia marinaZ {E L, &M TIEH L0, v 7 v —7 Oz
ROREEITHO LN TE,

Without coastal dyke Witha 1 m highdyke
2030 2040 2050 2030 2040 2050
%.,\» #’_.W\w zﬁ""—ww R _.Q&w
(0.9km?, 1.3m) (28.2km2, 1.9m) (39.6km2, 2.6m) (0.9km?, 1.3m) (25.8km?, 1.8m) s '(3f 3km2, 2.5m)
Land Subsidence +SLR Dvke constructed \ Land Subsidence +SLR
. P = : 3 =
N WP D -
(20.1kmZ, 1.4m) (20.9kmZ, 1.4m) (0.9km?, 1.3m) (1.0km?, 1.4m)
Only SLR continues Only SLR continues
Witha 3 m highdyke
3
20 240 2050 Present coast—Year 2015
- g -’@?‘k K "‘-‘
WA » Yo e g
(0.9km?, 1.3m) (1.0km?, 1.7m) * 26 5km?, 2.4m) IR0 W i =
> T P AR W e | -G
Dyke constructed Land Subsidence +SLR p;_.-?,,?,i“ ;é;: 1, e :,‘_-’-,'-!‘0
s < - .'.l "W F 4 ° %'
— -3 3e:
(0.9km?2, 1.3m) (1.0km2, 1.4m) 3 km '
Only SLR continues k2, 0.6m)

4. 1. 11 O EREHEEA S 2% 975 20504E 05 3R K T #I (Takagi et al., 2017X 0 51 M)

(4) FHEBRALTFRIEN D 7 v — )V RBIH T 7o Al A 4L

39



S-14-4

a WEFLHLEOATIRBEILD 7 o — )L ZEHEE & ER o0

AER2864 T OB AT T il B 1A E O KR EA &2 HEIC o Lz, K4.1.12121%, Hix
KRR EAEORAHEE A N T LR Lz, R FHMICATH, BMEELICL2KE LA %S
iF, [BEEEICEA2RIB LA FEGO2~2.5(5ICE L TRV, #TioNHFFICEADL LT, #iliics T
SEETEICREZ 25 LT, HHRBLOREBZEUICER LR T NE bR &2 R LT
W5, FIRERIZBWT, 77—~ 3 (ERTF—2) ORBEECEDIZZBELEHFLGETOY Yy IAZ D
BRRBEMATRE RS, KT —~ O R R 2 KRE B/NFHEL T2 Z & apn Ly (BUEHIE) | #
THREZ BE L 22 WIEROE RO KEEFEOMBER ZFELVIZ L Tnd, REFEHDOE — |
TATy RBETHDHN, HERIEKRIE EAEN2.3610.69(°C/century) . H i m&iE EA&231.60+1. 50
(C/century) &7po7c, FHHEIZKH L THBMERARE VWDIL, RIZERDZNENOHETTTICEIT 5k
BRACEROBEWZL D7D THD,

Urban

Rural
0257

02}

Probability
=
O

0.1}

0.05}

-10 -5
Estimated Trend (°C per Century)
4. 1.12 AER286H T OBLHAIZE T DB E AT O A KRR R EORESEE 2 7T 4,
Rural (KfEZE#E)Sr) &Urban(k— 7 A 7> R&EL4) (Varquez and Kanda, 2018 X Y 5H)

ZD86HE DORRHME A IS, BE— T A 7 F (UHI) B8P L, HERMEEN (KR - ER L) |
R[GRVER (JEUR - HIEEERE e &) | SCARER (N LTHEEL - bR L) | & OMBEABRZ T,
B4. 1. 131, UHIFREE & OFHBERIMGR S & 0 DI B bz, DIR (RiRO B E(LEE) . B, #1b
ONTHEEN, L UHITREE & OB % 7% L=, DIRIZ, HiEmOBAIEME A2 RTHEETHY . WiED
X0 e T, ARE (=BVEMS) 2 E W, DTRIZRE L, ¥ v 0L ) ZefniiEix,
K3 EZL G- ODIRIT/NE L 725, HEER E LT, ZODTRAUHIFRE LR BB L TWnWD 2 &
NoahoT, WO X5 Rk, Sy 777 FaEE LT, BHERExIENE <, HERIESIEME
VW BT TSN R TERIBE AN /NI W & R NTHBRPEH SN Z &ick v, —HZ#E
CTRIEEZHL EF2HMICHD Z L3S ARTHLID, O 1O0ERKELT, A7 TANT I T ¥
—IC L DR BERAREN, ERRBUTEESL L CEAT 20, KRB0 AZLREEZ (BROXIE
) AR IELILEFHEVEREIN TV, 207D, HEE T, UHIFRER, B (AkER
i) 13hE<, BARICETIZ—=ATA TR (DFVWEOFRTOHRFIL, BEIVFELW) 2725
ZEbdbh—F, KM (AREKIR) O EFIIELLL 25, BHHEIX, 200 Thbsd, o, &
EOMBE b, MEIIT, UHIZBEMT 5, £/, YROZ RN D, R - ATHBRE L Vo7,
ABTHALAEAE L, UHTPREE Lo < FHBI L T 5,

40



S-14-4

® Temperate © Tropical ® Dry

« Continental

15
a)
10}
.
(». . '.. ..
| 0.’..--.,°.‘. .l ‘ @
o * € ‘ o % .
-~ b a :'P{ix.m (ﬂ,xl A * .
E‘ ! '.:nK >3 b.ﬂ;.‘ ey B e
3 ofle a"s‘ﬁn‘kua’ﬁ‘h 2 .v:.'-
= | r 8 pmg o
0 Oocm
3 "
O
b
~ .51
2 s 10 15 20
= Diurnal Temperature Range (°C)
= 1S
= c)
<
L
2
<
g 10f,
7
24}
5 e . ‘% o . e
" o 7;._'-: o ,.: DI 2% %o .
o, Ot Teaas® 0% &a . Ta, o
N S T LPY =y E:Qa'na'xt—
. - o _.“'"':c'a ok TRV I O
0 a . | [ " B3
- %ag
& b . . :
0 20 40 60 80 100

Vegetation cover (%)

X4.1.13 2ER286HTHOBHESICBIT 2 BEIRLBEO L — T4 7 F (UHL) 58 L
(O -3E:N

» HZEEE (DTR) . (b) EH,

(d)

15 b)
10 s
.
. ... .
"
5t AP
: .-
£ Sk 3.
g ”%’1—}" . . .
g N 3 3o = - A
o LY 2F o e v
0+ ‘%%f o T gt o °.3 2
8 %8 ¢ 3% ,
0 | 2 3 4 5 6 7 8
Wind speed (m/s)
5
0
sle % 3
"%:' 2% o I I
8o so ®
.l a®
0 o ?
b2
5 L
0 5 10 15 20 25 30 35 40

AHE (W/m?)

(a) =i

ANTHEEL (AHE) & OAHBIBILR. ¥ v R DE N

T, TOHHNIRE T HEMER OFEV (GRAF - BV - B2l 0 KEE) 27”7 (Varquez and Kanda, 2018

L 05 .

b BERHLOHTFIRBILDO v — IV ABRHE

[ Continental 4 '%. —— WRF cityhall
© — o08s
o Temperate :(E
E
= I
()] Tropical h_"—i":‘
UHIIK]
Continental 4 —
—
F=l|  Temperate e
C_n D —
1 —
z Y —— WRF cityhall
Tropical 4 :CEE —— 0BS
UHIK]
® Continental &—- —— WRF cityhall
E — O0BS
= Temperate ’—%—-—'
=,
& oy| T
e e —
Tropical 4
=-5.0 =25 00 75 100 125

215 5.‘0
UHIIK]

X4.1.14 2ER286FTHOBRAICB T @EEIRBREDO L — 74 T F (UHID) 580 ZHME (G

) LERME (Ff) ok, kb,

AR

41

HEARSIR, A& SIRICET 5. FHHE & 58



S-14-4

DRy 7 ATa vy FFRIR,

R D286 iV, THAELHFAIH ) (280 2 10EKEE . TETLLIAT LA ) 2B 510
EERBED 2 OOMBHBFELITV, MEORIREZE— T A7V FRELERT LI LICL- T,
7 a =NV R HTRBE O ERED FFBLATEEN £ O v ET LI R &2 4. 1. 141073, BEHRE. Bk
AR, AREmRiR, Wb, e— 747 F (UHD) SBEOERMME () LHEME (FE) XX
<—ﬁbfwéo_ﬂ_ib\K7D/:7hf%%éhk%ﬁ%%ﬁﬁ%%wvx?Aﬁ\V?ﬁw
A2 TR WHRPOHFTTO 2 SDORBLAZEINCHBLTE 52 L3R INT,

c BREBEVT U ACEI RO HIEREILD Z v — VL FH

FEb T AR OB E 21T o 72 KEFTIC OV T, SSP336 L URCPS. 5D HEL F U F DI % [
WTC, 20504E O fF SR E THIGHE 217 - 7255 R 2 K4, 1. 1512779, 20504F 1235 1) 5 20104E 70 & DAE )
KEBOEFEIT. 2o00EBILEZEETDHE, 1 C~5CERELE KXV, BZdbE, Kk L, ;nw
DHERLEHAFOERN PR SN D HFEO KA TIL, @E i T — & i &R Lz & FERIC
AL 1T 5 MICEET 2 E iRRC I iD\4CW%@k%&ﬂMi%W%ﬁéﬂéo

?éﬁ + hate @@éﬁﬁééﬁ

Under worst-case scenarios
Business-as-usual (S5P3) and extreme future climate (RCP8.5)

o

N

N

o

No changes

AT 2050s minus 2010s

|
N
Lima { HEIH

R T R R R R R
s 202223825023 o:%gsx:g:>
O X == @ =0 © © o © o o C © © c X
o= T o [ O o X g UE*mn_mmO
© o U g0h £ g o = @ cC o n c 22
oS mn c 0O &®8 g 2o o= o 3 =0 o =
c @ o L™ ¥ E X - ==z o e
o o

3

m

X4.1. 15 FE 2 KEHICBIT 2 ELHRIRD20504E £ 2010E D7 (YEEDORIZI0EROT vV 7
JUSER)) ., SSP33 L UWRCPS. 5O L F U AN MBEE STV S,

(5) FHFEEICHT S - BmRRIC BT D # R

HRIREM R ISR SN BERHEAFUTO3S2THD, 1, Vv BV Z ORLE %2 ME o~
THIL—LAU—TERETHIE, 2, ZV—v AT TOMPRERFTTEHZE, 3, VY INAFD
MR EICHOWTHRET 2L, 2095, 1ITHoWTIE, (4) [#EHEIEEBATFRERD 7 e — 1
BRI - H A MRt Lz, 21220k, (2) [20504E 281 528k - #idi2 >0fks -
BT U FICHESLS Py W Z OF T AETH] THRETT 2 LR, 77—~ 2 OKEFh)
V7T —~ 3 (BBEEFM TOHLIEHEMICHE L, 31T OVWTUT, #ET 2,

B4.1.160%, X INFIZBIT L8 HOARKEKIBROER GAZE AN TATRLELDOTHY
20104F (104E[ 7 ¥ 7 VKUEAE) . 206504F 1235 1T 5 SSP1ds L URCP2. 6D e - U A& | SSP3F &
ORCP8. 5D FELF UV A4 (Wb, 10EMT P v 7 VEEME) oW T, kigLizboThd, &
Db, EIT U ADOE 2 M7 T AR, 20102 SEANCEITBRIB S0 L3R R0, Silk
AR EBELR->TEY, 2O0EBILOIFFEELAENLTVD, I6TEH, AV vy s .
~ TV TCTOEBMERERE CORENI PRI N0, 20X 972 Pt o miEk B o, Bt

42



S-14-4

AR=VICHIKEZHZ Db DT, fha - BRIFZENRKE N,

4. 1171, ¥ x 2 Wi O BN EOBIBMESL> M Th Y . 20104F (1047 ¥ 7
SAEAE) . 20501281F HSSP1ES L URCP2. 6D T U A & SSP33 L ORCP8. 5D F U A (W
Thb, 10FEMT o T AVREE) I2oWT, R L72b D Th D, HEFEKESOMmA I 2 550\ EK
WZOWTIE, YT U AFICEbbFREREB(MITA LR, —F . HEAKE4LOMm~80mnt; TlX, 7V
FIZRDENBEETHY , BV TV FOGEIIEKERITD, &ES TV OG5 1L KR
. EWoRERE R oT,

Il Present 2010s Best-case 2050s Bl Worst-case 2050s
1.5~2 degrees shift

125000
100000
75000
50000

25000

0

Frequency in Jakarta (1.2-km)

26 28 30 32 34 36 38
10-yr August daytime maximum air temperature (°C)

M4.1.16 Py HNLFIIBITIHISHAOARERIEDERSFZE A N7 T A, 20104 (107 W
VT IVEAEE) . 20504F 123 1F ASSP1E L URRCP2. 6D kT F U A & SSP33 L TRRCPS. 5D e F 1)
ZF (Wb, 10FM T 3 7 V)

102 4

—— Present january
Compact january 2050
—— BauU january 2050

10! 4

Exceedance Probability (%)

10° 4

0 20 40 60 80 100
Daily total rainfall (mm.) within 22,356 sq. km. domain

X4.1.17 Yy AV ZETHEH O BREEOBBHESL DA, B 20104 (104EM7 ¥ v 7 VA E
fl5) . A : 20504E1C351T ASSP1B L TURRCP2. 6D xS F U A & | FRfA : SSP335 L RCP8. 5D L F
VA (WFnh, 10FEBT o TVREE)

5. AMEICLVELNTHR

(1) BFEHER

AT, BRELISAVFARNVRALZBRBENDT VT DA T A (L RRTT - X INH
EXRE)ICBWT, B - BISHAEMOEART TV A2BE LI BT e 05l T HE I 2 B
LEEREEBO TR ZITo72, ZOLH7RT7T Fuo—FiF, HRAOMEHICBON TR, #HHOK
EEBFRICB T 2 EENFEH LS 25, BoNHERIT, [RBELEICE— T A7 FEMZz22
DOIBALZHUNCBET DI EDRRAARTHD Z L EMS AR LTS, ARGIS L UART TiX, A i
A T4 PINDEVIEREHY, KVl bORETZFDOREEZSTFLHLDTH D,

43



S-14-4

VX INVE X BICHRE SN DR TTREA TRIEIN 2, HROEEOITIC S e — VR TE D &
. EOMMMABERENL - BRFE - AR L2, THUX, ey hORAZ — MFICIERHINE (BRIRE
) IiFiEbNTE LT, 7 P P—2 B2 I W THRIME SN0 TH D, iRk
LT, HRDMEEORITICEHA R T, H{E2 ) — R T&E 5 H AR TR A EE I
lém, MELEBIHRLTEELY, AR ENEEEITVT LS, Atnospheric Environment X°
Nature%2%l (NPJ Journal; Scientific Database; Scientific Report) 72&. A /X7 T 7 7 X —

DWW EEEEIC B S i,

(2) REBER~DORM

<A TEBBRICIERA LI-RE>
FRICREE T REFH T 20,

<FTERMERATIZENRAENERE>

- BRRE LB R BEEE TRITIEIL, Uy A X ERRE L TWEA, BLHICOT — & 5 28 K 70 %
Big EEOAT T 4 ~OIGHERHRICEH IS0 THY, 4%, WE~OREKER XEDOY — L
ELTIEHTE S @ERD D,

A RFRTT RURVIBRFEHFTHRE LY T —ERIY A MI, 7o — "I 87
FEHE « @& - BUEE 22 TR Y, FREDPHGENICA T T U A LERZITT> T D, 5%,

AV RRUTRA)H (BUKG) $EH T, HOEmWRRBIMNT —% & LT, HEHEECRILEDEET —4 &
LTCHEHAIETH D,

CBRBEEDTESN TV DIRBEEMMEFROT —2X—2{k, L0bi}, HETVTDOAB VT 4%
MGl Lizars Yy (BETHT—4% - BT — %) ofRRERaETh 5,

6. ERRIEFRFIEEDORD

AV RRTTONRY RULTRRFE, AV RRUTWEE - KEE., ¥ x 2 REHINRER & O HL[F
HRIZED IV ZHRNICRRBRN Ry T =T 2L, TET VO T — g UROB IR S5
PEHIRICHH SN TEY . 5 WIEC0,0HHER POEEE=X) V7 HiToTn5, $7-. A7
T hEBUT, 4 RRUTRBREMERYETIZH 1T 2 KRR DB O TEE & OFIN LN T
X, IRV IALZICBIT LT RRKGEREH Ve =7 MIRELT, BIEZO7vr Y27 MZ
KV ILFEBFFEBFE 21T > TV D L [RIRFIC, B 70 2 B R O BN A 28 i 70 & A3 ke L CHED T
Wb, £z, BEROHTRMGCIST —F X—Z2ADERICE W TIX, EICZDOMRGEEME CEMEE Ry T
— R EDOHBNLERZ LD, FOTF—FZBMICEIZBNT, Y UHR—ALRFE, FAYEAN S —A
— R L& E R RAFZE 2 i L7z,

7. BPRERROERRI

(1) s bR

<@mX (EHEHYV) >
1) M.Esteban, H.Takagi, L.Jamero, C.Chadwick, J.E.Avelino, T.Milami, D.Fatma, L.Yamamoto, N.D.Thao,
M.Onuki, J.Woodbury, V.P.B.Valenzuela, and R.N.Crichton : Ocean & Coastal Management, 189,
Adaptation to Sea Level Rise: Learning from Present Examples of Land Subsidence, (in press) 1,May
2020
2) A.C.G. Varquez, N.S. Darmanto, Y. Honda, T. Ihara and M. Kanda: Future increase in elderly heat-related

44



3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

S-14-4

mortality of a rapidly growing Asian megacity. N. Scientific Reports (final review), 2020

Y. Narita, A.C.G. Varquez, M. Nakayoshi and M. Kanda: Construction of land use database before
urbanization for global urban climate analyses. Journal of Japan Society of Civil Engineers,
Ser.B1(Hydraulic Engineering), Vol.75, No.2, |_1039-1_1044, 2019

M.Asami, M. Nakayoshi, A.C.G. Varquez, and M. Kanda: Mechanism of the urban heat island considering
geography and background climate. Journal of Japan Society of Civil Engineers, Ser.B1(Hydraulic
Engineering), Vol.75, No.2, 1_37-1_42, 2019

N.S.Darmanto, A.C.G. Varquez, and M.Kanda : Future Urban Climate in A Tropical Megacity Based on
Global Climate Change and Local Urbanization Scenario, Urban Climate, (accepted), (2019)

Y. Zhou, A.C.G. Varquez, and M. Kanda: High-resolution global urban growth projection based on multiple
applications of the SLEUTH urban growth model. Scientific Data Volume 6, Article number: 34 (2019)
M.Esteban, H.Takagi, R.J.Nicholls, D.Fatma, M.B.Pratama, S.Kurobe, X.Yi, l.Ikeda, T.Mikami,
P.Valenzuela and E.Avelino: Maritime Policy & Management, Adapting Ports to Sea-level Rise: Empirical
Lessons based on Land Subsidence in Indonesia and Japan (in press) , Published online: 18 July 2019
JEAE S, M. Yucel, BK¥EE, FHEH/EE, MEEAN, AC.G. Varquez, N.S.Darmanto, #H% : 1
ARG SCHEBL(K T.57) vol.74, 4, 1_259-1 264, (2018)“4Ek « # i D fFk >+ U A & B8 L - #0 i
X o> BABR B T 1)

S. Kiyomoto, A.C.G. Varquez, and M. Kanda: Anthropogenic Heat Flux Distribution with Point Sources for
Global Urban Climatology, Journal of Japan Society of Civil Engineers, Ser. B1 (Hydraulic Engineering),
Vol. 74, No. 5,1 _1171-1_1176, 2018

H. Takagi: Sustainability, 10, 1045, (2018) “Long-Term Design of Mangrove Landfills as an Effective Tide
Attenuator under Relative Sea-Level Rise”

A.C.G. Varquez, S. Takakuwa, M. Kanda and Z. Xin: Journal of Japan Society of Civil Engineers, Ser. B1
(Hydraulic Engineering), (accepted) (2018) “Future population distribution of an urban agglomeration given
climate change scenarios”

T. Sueishi, M. Yucel, Y. Ashie, A. Inagaki, M. Nakayoshi, A.C.G. Varquez, N.S. Darmanto and M. Kanda:
Journal of Japan Society of Civil Engineers, Ser. B1 (Hydraulic Engineering) (accepted) (2018) “Influence
of Climate Change and Urbanization to Future Thermal Environment within A Megacity” (Japanese)

A.C.G. Varquez and M. Kanda: Global urban climatology: a meta-analysis of air temperature trends (1960—
2009), npj Climate and Atmospheric Science volume 1, Article number: 32 (2018)

H. Takagi: Long-Term Design of Mangrove Landfills as an Effective Tide Attenuator under Relative Sea-
Level Rise. Sustainability, 10, 1045 (2018)

Y.Dong, A.C.G. Varquez and M.Kanda: Atmospheric Environment, 150, pp.276-294, 2017 “Global
anthropogenic heat flux database with high spatial resolution”

A.C.G. Varquez, N.S. Darmanto, N. Kawano, S. Takakuwa, M. Kanda and Z. Xin: Journal of Japan Society
of Civil Engineers, Ser. B1 (Hydraulic Engineering), Vol. 73, No. 4, 1_103-1_108, 2017, “Representative
urban growing scenarios for future climate models”

N.S. Darmanto, A.C.G. Varquez and M. Kanda: Urban Climate Vol. 21, 243-261, 2017, “High-resolution
Satellite-derived Urban Roughness Parameters for Mesoscale Modeling in Megacities”

A.C.G. Varquez and M. Kanda: Global urban climatology, “Analyses of urban heat island trends derived
from global surface temperature datasets and meteorological stations” (For Submission)

N.S. Darmanto, A.C.G. Varquez and M. Kanda: International Journal of Urban Climate No.21, 243-261,
DOI: 10.1016/j.uclim.2017.07.001 (2017) “Urban roughness parameters estimation from globally available
datasets for mesoscale modeling in megacities”

A.C.G. Varquez, N.S. Darmanto, N. Kawano, S. Takakuwa, M. Kanda and Z. Xin: Journal of Japan Society
of Civil Engineers, Ser. B1 (Hydraulic Engineering), Vol. 73, No. 4, 1_103-1_108 (2017)

45



21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

S-14-4

“REPRESENTATIVE URBAN GROWING SCENARIOS FOR FUTURE CLIMATE MODELS”
N.S.Darmanto, A.C.G. Varquez, and M.Kanda : Urban Climate, 21, 243-261,(2017) “Urban roughness
parameters estimation from globally available datasets for mesoscale modeling in megacities”

Y. Dong, A.C.G. Varquez, and M. Kanda: Atmospheric Environment, 150, 276-294, (2017) “Global
anthropogenic heat flux database with high spatial resolution”

H.Takagi, D.Fujii, M.Esteban and X.Yi: Sustainability, DOI: 10.3390/su9040619 (2017) “Effectiveness
and Limitation of Coastal Dykes in Jakarta: The Need for Prioritizing Actions against Land Subsidence”

H. Takagi, D. Fujii, M. Esteban and X. Yi: Sustainability, 9, 619, (2017) “Effectiveness and Limitation of
Coastal Dykes in Jakarta: The Need for Prioritizing Actions against Land Subsidence”

M.Esteban, H. Takagi, T. Mikami, A. Aprilla, D. Fujii, S. Kurobe and N.G. Utama: International Journal of
Disaster Risk Reduction, Vol. 23, 70-79, (2017) “Awareness of coastal floods in impoverished subsiding
coastal communities in Jakarta: Tsunamis, typhoon storm surges and dyke-induced tsunamis”

#7223 % M. Yucel, A.C.G. Varquez, #f H % RS SCUEBL (K L5) Vol.72, 4, 1_97-
1_102, (2016) “Z m— LA #0 iRk O YL ik O 2%

M. Yucel, A.C.G. Varquez, N.S. Darmanto and M. Kanda: Journal of Japan Society of Civil Engineers, Ser.
B1 (Hydraulic Engineering), 72, 4, 1_91-1 _96(2016) “Improvements of Urban Representation in Weather
Models Using Global Datasets”

A.C.G. Varquez: Journal of Japan Society of Hydrology and Water Resources, 29(5), pp.313-325 (2016)
“Global urban Climatology”

H. Takagi, M. Esteban, T. Mikami and D. Fujii: Urban Climate, Elsevier, 17, 135-145, DOI:
10.1016/j.uclim.2016.05.03, Projection of coastal floods in 2050 Jakarta”

H. Takagi, T. Mikami, D. Fujii, M. Esteban and S. Kurobe: Nat. Hazards Earth Syst. Sci., EGU, 16, 1629-
1638, DOI1:10.5194/nhess-16-1629-2016, “Mangrove forest against dyke-break-induced tsunami on rapidly

subsiding coasts”

(2) RERRX (Z2%)

1)

2)

3)

4)

5)

6)

A.C.G. Varquez: Global Urban Climatology (Invited) International Workshop on Urban Climate Projection,

University of Tsukuba, Japan, Oct. 1, 2019

A.C.G. Varquez and M. Kanda: Global Urban Climatology Framework: New Perspective and Highlights,

American Geophysical Union Fall Meeting 2019, San Francisco, CA, USA, Dec. 9 — 13, 2019

A.C.G. Varquez, N.Kawano, M.Kanda, and M.Nakayoshi, 1st International Conference on Tropical

Meteorology and Atmospheric Sciences (ICTMAS 2018), Institut Teknologi Bandung, Bandung, Indonesia,

Sept.19-20,2018 “The atmospheric effect of anthropogenic emissions to large Asian urban agglomerations.”

(oral; best presentation)

N.S. Darmanto, A.C.G. Varquez, and M. Kanda: 1st International Conference on Tropical Meteorology and

Atmospheric Sciences (ICTMAS 2018), Institut Teknologi Bandung, Bandung, Indonesia, Sept.19-

20,2018“Future urban climate projection in a tropical megacity based on global climate and local

urbanization scenarios”

A.C.G. Varquez, N.Kawano, M.Kanda, and M.Nakayoshi : 10th International Conference on Urban Climate
(ICUC), 6-10 August 2018, New York, USA. “Numerical Investigation of the World's Large Urban

Agglomerations Using Distributed Roughness and Anthropogenic Emissions.”

M.R. Ferdiansyah, A. Inagaki, M. Kanda, A.J.P. Calheiros, and D.A. Villa: 1st International Conference on

Tropical Meteorology and Atmospheric Sciences (ICTMAS 2018), Institut Teknologi Bandung, Bandung,

Indonesia, Sept. 19 - 20, 2018 “Information of sea-breeze inland penetration in tropical-coastal urban region

46



S-14-4

derived from Himawari-8 visible band images.”

7) M.R. Ferdiansyah, A. Inagaki and M. Kanda: Jakarta, Indonesia October 8-10, 2018 “Atmospheric boundary-
layer flow retrievals from Himawari-8 images using thermal image velocimetry Aomsuc9”

8) M.R.Ferdiansyah, A.Inagaki and M.Kanda : S-14 Symposium of Strategic Research on Global Mitigation
and Local Adaptation to Climate Change, Bandung, Indonesia, September 17-18, 2018 “Spatial-temporal
Detection of Sea-breeze Penetration Over Megacities from Himawari-8.”

9) A.C.G. Varquez, N.S.Darmanto, N.Kawano, S.Kiyomoto, Y.Zhou, S.Takakuwa and M.Kanda : S-14
Symposium of Strategic Research on Global Mitigation and Local Adaptation to Climate Change, Bandung,
Indonesia, September 17-18, 2018.* Linking Urbanization and Climate Change in Dynamical Downscaling
Models.”

10) N.S. Darmanto, A.C.G. Varquez, S. Takakuwa, N. Kawano, M. Kanda and Y. Zhou: S-14 Symposium of
Strategic Research on Global Mitigation and Local Adaptation to Climate Change, Bandung, Indonesia,
September 17-18, 2018. “Future Urban Climate Projection in a Tropical Mega City Based on Global and
Local Urbanization Scenarios.”

11) M. Yucel, A. Inagaki and M. Kanda: 10th International Conference on Urban Climate (ICUC), 6-10 August
2018, New York, USA. “Effect of the Great Garuda Sea Wall on pedestrian-level wind and thermal comfort.

12) N.S. Darmanto, A.C.G. Varquez, and M. Kanda: 97th American Meteorological Society Annual Meeting and
13th Symposium of the Urban Environment, 22-26 Jan, 2017. “Satellite-derived Urban Parameters for
Mesoscale Weather Modeling in A Megacity”

13) Y. Dong, A.C.G. Varquez, and M. Kanda: 97th American Meteorological Society Annual Meeting and 13th
Symposium of the Urban Environment, 22-26 Jan,2017. “Global High-Resolution Anthropogenic Heat Flux
Database”

14) N. Kawano, A.C.G. Varquez, Y. Dong, M. Kanda and M. Roth: 97th American Meteorological Society
Annual Meeting and 13th Symposium of the Urban Environment, 22—-26 Jan, 2017. “Weather Modelling of
Urban Heat Island in Megacities Using Distributed Urban Parameters Derived from Global Datasets”

15) A.C.G. Varquez and M. Kanda: 97th American Meteorological Society Annual Meeting and 13th
Symposium of the Urban Environment, 22—-26 Jan, 2017. “Analyses of Multiple Urban Heat Islands from
Global Surface Temperature Datasets”

16) M.Esteban, H. Takagi, T. Mikami, D. Fujii and S. Kurobe: 12th International Conference on Coasts, Ports
and Marine Structure (ICOPMAS 2016), 2p., Feb.2017 “Awareness about tsunamis and dyke-break induced
tsunami in low-lying coastal communities in Jakarta”

17) T. Mikami, H. Takagi, M. Esteban, D. Fujii and S. Kurobe: 12th International Conference on Coasts, Ports
and Marine Structure (ICOPMAS 2016), 2p., Feb. 2017. “Evacuation Simulation for a Vulnerable Coastal
Community in Jakarta”

18) H. Takagi, M. Esteban, T. Mikami, D. Fujii, and S. Kurobe: 12th International Conference on Coasts, Ports
and Marine Structure (ICOPMAS 2016), 2p., Feb.2017. “Mechanisms of coastal floods in Jakarta: the need
for immediate action against land subsidence”

19) A.C.G. Varquez, N.S.Darmanto, M.Kanda, and S.Takakuwa : Cities and Climate Conference 2017, Potsdam,
Germany,19-21,Sept.2017. “Global urban climatology: advance strategy for representing urban areas in
global weather models”

20) A.C.G. Varquez, M. Kanda, N.S. Darmanto, T. Sueishi, and N. Kawano: American Geophysical Union Fall
Meeting 2017, New Orleans, USA,11-15 Dec.2017. “Advance strategy for climate change adaptation and
mitigation in cities”

21) A.C.G. Varquez and M.Kanda : The International Science Conference on MAHASRI, Tokyo Metropolitan
University (Hachioji, Japan), 2-4 Mar 2016. “The roadmap to global urban climatology”

22) M.Kanda: The International Science Conference on MAHASRI, Tokyo Metropolitan University (Hachioji,

47



S-14-4

Japan), 2-4 Mar 2016. “Case study on mitigation and local adaptation to climate change in Jakarta” “Cost
and benefit of rooftop energy saving technologies — case study in Jakarta —

23) N.S. Darmanto, A.C.G. Varquez, M. Kanda, and S. Takakuwa: American Geophysical Union Fall Meeting,
12-16 Dec, 2016. “Future Climate Prediction of Urban Atmosphere in A Tropical Megacity: Utilization of
RCP/SSP Scenarios with an Urban Growth Model”

24) Y. Dong, A.C.G. Varquez, and M. Kanda: American Geophysical Union Fall Meeting, 12-16 Dec, 2016 “1-
km Global Anthropogenic Heat Flux Database for Urban Climate Studies”

25) N. Kawano, A.C.G. Varquez, Y. Dong, and M. Kanda: American Geophysical Union Fall Meeting, 12-16
Dec, 2016. “Global distribution of urban parameters derived from high-resolution global datasets for weather
modeling”

26) A.C.G. Varquez, M. Kanda, N. Kawano, N.S. Darmanto, and Y. Dong: American Geophysical Union Fall
Meeting, 12-16 Dec, 2016. “Introduction to Global Urban Climatology”

27) A.C.G. Varquez and M.Kanda: 9th International Conference on Urban Climate (ICUC9) jointly with
12th Symposium on the Urban Environment, July 20-24, 2015 “Changing perspectives: Significance of
long-term temperature observations in major cities”

28) N.S. Darmanto, A.C.G. Varquez and M. Kanda: Proceeding of the 9th International Conference on Urban
Climate, 20th-24th July 2015. “Detection of Urban Environment from Landsat 8 for Mesoscale Modeling

Purposes”

(3) MEIMAEEHE
FRICRLT ~ & FHIT R W

(4) TERLORF - HNHEE] OFEH

D —BARY R T A TREES~F OB xR (20164F6 H6 H . AT KA PEH IR A 78 AT An
o Nrya k=, BlER1004)

2) —RABYURT Y L T L KEEERE]  (201645-6 H4 B . B KA EENAF S8 I Anff =2 o
Ry yvg vik—)b, BERLI004)

2) BEUV—/Yay”y TREKGSEMERRE) (6 BREXFTIBERER K, 201648120 17H
BN T RZRM L v o8 2 BEE 704 )

3 WEUV—7Tay” THEKRB L & iR (L) (Ff  BRX A=K, 2017464 15
H HERERILA—KRE, BE#HE 504)

4)  SYMPOSTUM OF STRATEGIC RESEARCH ON GLOBAL MITIGATION AND LOCAL ADAPTATION TO CLIMATE
CHANGE, (Ff : Ny R TRKY, A Fxv 7, 2018497 17TH~18H, HE#EHE 80 4)

5) BREUV—7vav Y THEREB(LERLICTEDLZ L) (FEHE S A =THKKAEE GEn)
201848 H 30 A, WEEHE 120 44)

6) EEE [AEKEALWEHHOBB~BAFEL 7 ) TER~ZNICLDET~OFE ] (F# : HE
F R AL, 20194 11 H 16 A, BEHEE 100 4)

(5) vRaIFE~DRAK - REH

1) 20204FBRME T EOHRFA Y vy 7 250, HERIRER A E . BF R L@z i
FEH D DD —2050FEDORETHIT — ¥ % 54T,
AL TEFERERVSAMELT) 20504, R o KHS T 0 6% C B KR #i )
HAREHRE  (20204E01 H 240 ZABH)

https://vdata. nikkei. com/newsgraphics/summer—olympics—host/

48



S-14-4

(6) Z0ft

1) ¥Rl oOVarquez2s, R OHES IR E TV & ML A AT A T RS TR EAT C EAFR KT FHE
2B\ T Best International Paper Award 2017 %= E

2) PDOYucel d, HHEELZERB LLLKE I I 21— a T, TAVIRBFEZEDEFFEAREE
. EARAZREKITF#ESICB VT Best International Paper Award 2017 %% H

3) Wi L#EAfioVarquezzs, [1%t International Conference on Tropical Meteorology and
Atmospheric Sciences, Indonesia] T Best Presenter Award 2018 %=

8. BIFACHER
AR AT RN Y A

49



S-14-4

I—2 B - BEISHAEEEC X 2MEKEBK ML ZRAERSHT

R IE NRAE RS
KRR T FER A T8 JEVFR] B

INSERFPIENE LR SR
TR ER BT - th S TR

pi
™
\

WRR2TAEE ~ ST o AR Ze iy (BEHEE) : 59,062 M (BFFERE X E 2 & 1)
CERR2TAEREE - 12, 422F 1, SERK284EHE - 11, 805 T 1. EAR294EFE : 11, 805T 1. Ak 304ELE -
11,215 F M, S FcEE @ 11,805F )

[EE]

ARFFETrE, HERIRELI K OHESTTOILIENR A R > T « Py WX OPKILE IS G 2 5 8% 5
s 2729, YKILHEET VO M L OB ERREE FIEOMELIT o7, MELLLET L - FiE
ZHW, &EF U4 (RCP85-Bal) L& 7 U A4 (RCP2.6-SSP1) DiRiE({bE L O Tifkic X 2t
KEHRICEE D & 2050F £ TO Y ¥ WV Z OWARKEDOF R ZFE Lz, LT, [UELEHOF Y A - 5+
RHM AT 720, 8ODGCME3DDRCPY T U A DEF24iE Y OFFR 2 EMi L=, T OfEHR, [EE
F DT, 205048, 21004EHAIC BN TT77%, 99%IF CEMESEN LR T 5 2 ENRE T, RIZ,
THIFIH OZEA L WL T2 MA T2 F U A 2B RET 5 & 20504F 1 & 210041 & & 12360%LL E & #E
HPREHRT 2N RENT, TOVF U A TIEH20060FICHIL TAIEEL EL TR, HBIETOR
BENFFIZHRNZ ERBfE S, ZORBEAE E LHRH, S ENx T VA ER—RT 1
ELT, HEHEOBEISRORE LRI, @okEm, B EER(ET 5270 —2 A 27 7 (Gl)iL20504 1
I BERZ26%WADT L2 LN TE D, B0 R ARSI L —% 7 v =7 (GP)IL20504F #1C
11% W EFE 2 BT & 5, IR O JEEHIBR(RC) TIX20504E 41 12 B U T29% D E4E 2 BV TE 5,
ZToMmbMxTEELEDDLE, TV —2A 27 F(Gl), BEHFTFRW), TL—FT7raTxs NGP), iEK
HI(RRP), JE{EMHIR(RC)DELRITZ L Z 4L, ITARKICIH W T2.6, 5.6, 111, 33.2, 29 %D HEHHR
HpTED, FICENENOEAMAELIE, 05, 9.7, 005 23, 14&720 . BFHIF(RW)DOE H %
DMEPE-EBRWI ERHLNIR ST,

[F—U—F]
Wk, BEFF, FUV—v A 752 NI 7 F v —, BERN. Tt

1. iFLwic

20137 ICWG2/ARS Tl #HT 72 ICHUR O ZUEE B REN N 2 B, Fri2 7 ¥ 7 OBEIZ S W CRER 2 % <
&b shic, 2OHRTAOBEMABEE TL0007 ANE B H2E R T ORI 58KV A7 NEEH S
iz, REHOERET DL TPk — RBKRERE L, MROKEEBICH LRKE 2RFHRLY 2
708D, 20154EEERL KR SHE TIE, R EEOKEOMTM L KELBOREY 27 O EHNBRKE
R E IR o T, £, T YT REPEREGE IS R v Y — 2 (APAN) CIIMETS R H R O R E S 7 v — X
TyTENTWD, 20, BRI Z 25 MEOBEMECKE, MHAEE, FEHXR, Bax
REOH D2 HAEHKER TN T 2 0ENH 5, & EEKRES T IIHEN - TRORMEY S [ELEIC
K LTHESS TH Y . ZOMMRMIkEDOHEIEREELT 52 LITHESNERORERLOTHD, &
RS ICES S BICROBRITBFNE RO RS, BEEVXBT 27 U7 OREMEMRIICER T X
H5HLDThD,

50



S-14-4

2. HFRBEFRED

ALY RRTTOBEHY ¥ INVZITHE L LWVREREBLZRKT 5T, A V7 78 HERIR+0THY
SR —ERRE OB CTHRAT D E KRB EZ WPDICERBT 20 VI A TWD, IHFET
1% 20134 RIRMBEZR B K 233642 LU CLARE, 1H 252 ORISR BN BED L O ICHRA L TR Y, il
D2020F LA IZHAE LT B AK TIX6TA DS 2 2 R ERE R A ENE L TVD, T L5 2R
TTHEY v I AZ~ONAFRANETMFE L TR Y A% btk gk ) 27 oS T s,

TOXEIIT, WERICARREM L, BRI Tk L., V2N TREETOEELZITOT Vi
ELRROWAKY 2T PBOTEWA > KRR T OY % ANV /BT, AR R &R E S
LEEBRZRET D ENAMEOARNTH D, HAEMICIZ, (1) @FEMREEORRETHT —~
Wi L7 KILIE T VB K ORI EEO R EFIELMAE L, (2) Z0ETAEZHNT, ko0
HERIERE LI L O i OIRIRS WAL IC 5 2 2842 TR - FHE L. (3) &BHEESROMmET & & H
KNRETRTRT D,

(1) Tk, e — IV OERGET — XIS @ E RN T T VAMET 5, S 6K
WEEOHEFIEORE TIX., BAARODEARBFRE~ =2 T VOLREZITV, X0 Vv ¥ OHEEA
MBI oo L7 e PIEERR T2, 2B LTIt A v T o ~OH b AlfER b2 BT,
(2) TIIHEKREIOH 2O TICETTOILEA BIET 5, #HOIRETIE, itk Lo LR A -
WEOE, METFOHBILTEI O — T A 7V FICLD2EROMMOEEZ LEET S, (3)
A FEEE R OMRET & B AR EZ AT D, ISR OMF TIL, —MBREISKICNZ T, 7Y —v A
VIIRVYINEEEOT T 2 N L THA—F T e 2l N L RTT D,

3. FRBERFHIE

KRB DY ¢ ANV ZFEHIMIE, A PR T OEHTHY ABIBOTANUALEDT T DRATT 4D
— DO Th D, HREHDO BB LR ¥ DA ZRHIMOFERNZ B 3.2.1ICRT, ¥ WV H &L L)
IX13H 0 . EEAR L OETF Y (RS 485 km?, FEEIER : 145km, fZE  0~2681m)TH 5,
FU U )T, RN E (11H-48) L% (5A-10H) AL TEY ., JALEDOUKITNFEDLA
MO2ACRAET D, Py AINF THRAETDHRAKOERDZIZT VU )R EDHKILEIZLD D
&V A FALERE TSI RO N AKIEIEIZ L2 D TH 5,

51



S-14-4

102" 40E 108" S0E 107° O

Legend
DJ&aruG'tr
— Rivers

¢ 35 = Ciwung River
A Mangzars Gate
3 Radar Rarfall Station
Elevation [meter]
Il -s-0[ ]10-5%0
Il o-10 [ s0- 1000
¢ s [ 10-2s [ 1.000 - 2000
[ 25 - 50 [ 2.900 - 25%0
[ s0 - 1oolilll 2.500 - 2912 "
0 5 10 20 Kilometers
-

108" 40€ 108" SOE 107° 0€

K 3.2.1 MBFWIBOME L T % WL ZREHIMNOAE

(1) BARLEET VR IOEKEEROREFEORSE

HIERIERE AL DB D L e 53, A LIRAE S TV Ao itk & gL T KILE I 5 2 5%
A E RN T 272010, WKILHEE T VOMELIT 7o, WKILIEET VX, 7 MR ORKN
FEHFH R, LR STARET IS S < HEH O PKBH B X U2k e R ER R ICE S LEHEAE T
s, AMBEBRELTL—FARNET 2 E2HWVWTET LRI A—=EZDXF Y ) T L — 3 % Hli
L7- (Moeetal., 2016a) , 5T — Z IZIAXADI0O M A v 3 = ZHH L 22 @ iR 14 S < o5 % F i
L7z, RET NV EZHW2013FHAKEXIR L LEEFEEZFER L, Vv B X EIFNAZR LR ORKE
PHE OB ZE L, HWELEZTT VORIEEZITo T2,

UKD S E O FEB I A EFAOBEE LITo> TS, ZHICXY ., HREEISEOE FthBig L
DODHEENTAREL 2D, BARDELAZBBENEEL TVIHRARFEHE~=27 1V (£) 2V v INLHET
FIACTED L) ICKBERMZTHRERLD MERET Y 706K, SHIZGDPE L & ICRFEM
il 2 ENC BB TE 2B ZIRE L, Uy WL X OWEFERMZ ROz, ETHONEKILEHRIC X
DR KR LI K 2> & WK ERE 2 B2 2 BB ORBNAZ A & LTRDE, ZNDOFEN L
KL EHE D 454 2 K 7=,

FRLOPIKILE T T L LU EE O G E FIEXEEERE o v — I VIR O 1 8] 2 A 0A A TSR
HNBDH, ZhbHg (m—1) BRET IV - BEFELREK (Fa— L) TOMITHER & Otk
HbiToTo, RERETIVTHEM L PALEMATRE R & B EHIL T —~ 3 bRt Sz b 0 a2 EHRT 5,
ZNIC KV HIE T LV ORASLRIRET VOEETRERARELZHALNE T LI ENMRELE 8D,

(2) FROHMBKERME X OET OILRIBEAILEICEH X 58

ERLCHEEE Lo BOKIREE T TV & O RFR O MERIR B AL OB RS L O OHERIC L > TA L D il
BRUL T & W o T L 2N KRR IS 5 2 5 B A Rl L7z, EHAFIAICREI LTk, i R R PLid Landsat

52



S-14-4

HrEmG LB LZb D& EHT 5 (Moe et al., 2016b), Fk o +#F] X Varquez et al. (2017) 23 #B i
DO E % F£ILT HSLEUTHE T L% AW T i+ U 4 (RCP8.5-Bal) & #x# > 7 U 4 (RCP2.6-SSP1)
O+HFAEZRERELTEY, 2o tMFIAEZ AW, BEOMBEE FIRITEROTFIES LV
WESNTOWDHMBIE FTREA2EICHEE L, FERO A TIXEEO ML THRENZO £ kT 5 &
WIORED b & BRI IME CHEE L7z,

R ORNICBE L CldiE > 7 U 4 (RCP8.5-Bal) &t ix# T+ U4 (RCP2.6-SSP1) ot HiFl|H .
HHOMBRE R E A EE L-HEBRKEET VWRFOEINE 7o 25— 7 L0155 71- 5 W %
LTWb, ZoMizh, U Ao E RiEEEFMO 7012, BliE82DGCM E3D>DRCPY T
FOF224BY OANNBER TV ABEHAL TV D, HEFHIT, WERBREOHFEDOT — % % A CTHFE I
WEEE LTV,

(8) HWISKOMET & B X R

IR O EICKT AEISR EZRTT A0, [ELE L FHAH, R ANz YTV
FaRX—=AT 4L LT, BEOEICROEER AL RDZ, T2 ClE, BYolE L - B Z kb3
27V —=rA4r7 76 WEBICERZEEREZEZS L LWL V—FT ey =7 GP), W)l - &
FNZHE T 2 Mk O (F B 2 380 Tk U3 2 BAERIR(RC), 2 < OBKILEKEZRZEIE HRE,S T
(RW)., U R 7 O @\ Ng/Kk il oz kit GAEOHEK) (RRP)Z G HK & L Caii 217> 7=,

GUZHOWTIE, 1EMRIZ YW T2 mmOBEANELZE LERBEHmOmMBICE L TH X7, GIOE XS
EE (R L A) kY75 USD/Im2E HE STz, GPIE, #/KILE 5 o Tt R T D I AN
ZImFIF5Z L CHMIRERZRAL,. R 2Tz, /2. ZOEAIIMESF 7 2 ¥ = 7 |+ (Rayakonsult,
2013) L 0 . 1 mb 7= v OB E F99 Million IDRZ V7=, RCIE. i M £ D30 mO#iH & LT,
BRIZZ OO ER L Uiz, WE»SHE L2 ik, 6 moiEdlz L Ciiikithe: LTWD, RW
11, 20077 /1 km2%& St AIRIC BT 5 & LT, 1miDigiE iz >\ THERE L A — 1~ JICA, 2013) X v IDR
70,0000 # & L7z, RRPIZ, RiE T 5 kD& EMME A4 Z M & Uiz, WAL D2\ 30357 D ik % it
Bl L, 2R TIASKkM O R 2k & U CHeEfR Lz, EREOMISROFMN & U<, geEssisE s %A
KN RAZ DN TI AT,

53



4. MRRVUEBE

(1)

BALEE TV ERAKEEROEETFE

S-14-4

20134FE1 7 ok st & UniKIBEFEE R L O IV X B AFR L 72 FER 02 /K & JH O bt
R 4202077, FFRE LD EE SN ILE G RN ORKEGEE MmO CRIFIC-HLTEY, L—4
WEIEHR, SMGEOHIET —Z5DORMIZ L > THEEO S WL KILES B2 L9 5 2 Lk,

Flo. MOBEENZERA » FRU T AT o H R EOHIET — L O UK
HARDOK TR WALEF RO I Om S 2 T b0 LT D,

WEtE L 7o

TRy,

106° 50'E

106° 50'E

PR LD bRB ERED X

6° 10°S 1

6° 20°s - Depth [m]

. '

{(

_ o A
Maximum Inundation ) = %‘
© /3 1 ¢ N

ERSTES
i

0 5 10 20 Kilometers

Ec

ded Area
I

- Floo
T T T

0 5 10

T T )
20 Kilometers

F 6 108

F 6 208

108° 50°E

106° 50°E

4.2.1 WAKDEFHEKR () LERNORKEHE () Lol

onomic loss of The Calculation

106°45'0"E 106°500"E 106°55'0"E

Economic loss of The Global Data

106°45'0"E 106°500"E 106°55'0"E

6°5%0"S F6°50"S
6100°S [€100S
6150°S ; (6150
JJakartay,  © [ Jakarta
Economic Less (Million4 Economic Lo
[]o 1o
5200 I 0 - 0.25 20 . 0 - 0.25 72
[10.25-0.50 [1025-0.50
[]050-0.75 []050-0.75
[ 0.75-1.00 N 0.75-1.00
e250-s{ Il > 1.00 e250°s{ [l > 1.00 t6°250"s
106°45'0"E 106'5;0'0"E 106°55'0"E 106’4‘5’0"E 106"5‘0'0"E 106“5‘5‘0"E

54



S-14-4

B 4.2.2 #IRET NV (E) E/IRET NV (R) IT & DBADEREED LL§E

WIZ, BARDEABREFE~=2T7 b (B) ITESWE20134EDEKIC X 52 ¥ W& T O ERD 454
R 4221207 F, FEICERERET NV CTT—< 3L > THEESNT Y v DAV Z ORGP ERE S FIRICR
LTW5, 28, 2013FEDHKIEEFEILZ N —X VLT, KT T/ : 3H T R, HlET 1 : 638 N,
AV RRTYTOUR— bk - FEERLEOEN : 10~33ERLE, RERETNVOARRERENELE, =
NWIEEFEHEEM DX 7 v A r— V38 (Fa—nL) & HHRIET — 2 LTS (n—h1) O
LD bDEEZLNTWD, Lo T, Zu— ULOsHERREZ L~ ick e L THET 256
IEMRD THEERMLETHY, FFCT T DOAT T 472 ETIHMA OHR A 7 — /L TOFFE N MLEAA]
RTHDHZ ENRENT,

(2) ROMIRBEI L O OIBENEAILEICE 2 5 B

FRTHxFY VT L —va v BEEESNWOKILEE T V2 v, BRI O Z b X OHRIE T O
B ERE L, 198347 H 20504 £ COUKILE R A ITo RO E L O AR 4231077, 2 2 Chil
R OZEACIZfE S F U 4 (RCP8.5-BaU)IC S\ TW 5, B 4.2310R &5 X o ik o H R - #
ML TR CIR UKL H R - BKBEDSTIEQ0134F) & el L TA RV, 720k LRIH o %&b &
TR OB T 2 R 2 (L R - R K E AN L, 20504 CTII19834E M2/ LL iz L T b =
LMD, MEBORBEZEKT 2L THAIHOEORENHBIETORBELY b REWV, LML
IR B ARUALEFH R IXZEWERO SO TH Y | WD & O @ R0 B AL RO RS O 873
A CHEARDZEARFEE LI E%0E, HBIE TR RAKIECEAKRICKRESEETLILDOEE X LN D,
Fo, [FIRFICHUEE L FA320204R 12 A by P LEEHAOREMARE LR LTS, RIZRSD L5, Mg
WTFDHBDORETIEARF R EIFTHALNTH D,

T OREITIRELE WD XX, ABTEBOBEHERZREE (LFIRO RARGE0 T 7K o
BUCEE > BRI T O%A) 2% Lo b O TH DA, T IVCIRBE(L R 0 B R EE 0 BEIN%E o 203 inb
0. B WKL RS - BARKEOBEMABREEND,

@ :Land Use Change [ : Land Subsidence
A\ : Land Use Change + Land Subsidence

I:] : Land Subsidence Stop at 2020 &
80 - G o
"
A
= 701 @ -
£ g
3 = = " o
el m Hh BE
[ o= N
s " LT
©
gsm
. . T ih
0] A #I F

3OI

1983 1996 2009 2013 2020 2030 2040 2050
B 4.2.3 #BEET & LHAH ORI BKLEIEICE R 5 BE

55



S-14-4

WA, IR ORGSR M OMEEA ZE L B2 B L - B2 R 4.24 (R, MEEW
Tk, EIREARET NV WRF OBINF T Ay —) o 72k 0o EMEEA LTS, Zhbo
ZWITRBLOHZ 6T — T A T FORBLZ LMK LIZLOTHY, T—~4FTT—<1H1bH
Rt SNTZEREFEHL TV D, BRI BAKBEBIZIREL - e — T A T ROEETHLMAT S Z
MMM E otz 12, &EY TV A (RCP2.6&Compact), < 7 U 4 (RCP8.5&Bal) & = /K [ f&
HEMA R 4L, IRBBALICES T OILER D VWKV R 7 OB BANBESNDFER L 2072, &
BUT VA ERESTIVATENIEERERENRRONOIZ, T EOIEENREY T U A THRBANT

FBEETHDIZDOTH D,

____________________

BESFUA |

____________________

....................

Present RCP2.6 & Compact RCP8.5 & BaU
= mw::limate;o:elZOOG == = S ‘w‘:utureR(‘:‘”Pv;.:.‘s_2(JOGM'“1 = — m.“:utul'eRz:;.S_ZOOG' ........ o
ey e 8 — : TR TR
[ %ﬁ Q‘,-;wf—‘w 2*, [ ‘,\; L] -w‘,,(w . jfy%.« \::ﬁ—_ﬂ‘ . '-?
° ~&K X\ 4 e = -] | R X\~ > R k
- ; & = i N (’, »’l; s \{, y"( 1, L i s’l; ..... ‘ -.g O \}—\ %A,;
7"‘; "‘ —"‘“ 77" ' - /“ ) ,’ g ;7"\.’ / \f]! '3 2 u‘ o 3
i’\*\,}y;_?yl \ - f / ! v evE :7 | - 3 ,‘4% , W’;
S v"f’{ i\' yf‘ . }rﬂ / % 6208 v{r 7 < 1 { +
6208 Logend ', / f f 208 A .,' / | F — { . ,L,
e il - P - {
’-“w: ¢ vﬁu'fa é v;...“ : N
|mm-: 0 2m s 258 -»:A L_J ____________ 6'25's -177 ¥77l4577‘;7?_‘mmm L
| R/KEE : 36.4 km? | | KIS © 48.2 km? | | R/KEE : 52.9 km? !
M 4.2.4 BIEBIORR (BE - HEBVTVA) OBWKLEHERR

L L7ens, EiRomEsEmix WRF Z lWTEIMICKA VU Ay —0 v 75 {To TN, £ DV
F U A% 100 FEHARE CTEHET 7201k, EAMSED TEa, BVWiERME2ET 5, LoT, L
TTIMAMNE T R —) U T a7 BTV A2 REHRICOE D RFT LT\ 5, 24 9 (8 GCM,
3 RCP ¥ U A)DEkK 100 AFRHI DR R OEREZR 4.25 1277, KUEEBOHOFET, 2050 FH,
2100 FEHIC BT 77%, 99%IF & DAEMIFFHE4EN LR+ 5 Z LR ENTZ, B, K@GETRTH
FEIZ A THEMRR K ER CH S, RIC, THAAOE{L MBI T2 Mz F VA2 M2 b &,
2050 4E 4] & 2100 411 & 412 360% LA B b R EREN ER TS 2 LR ENT, oF 0D KELE LY b
MEVET - BHRI I X 2B EE OB EL TH D,

56



S-14-4

6000
eeeeMin - = =Max =—Ave. o
500 40
0 :Present =0 ___ o
> 4000 : LU2050 & LS2050 -7
5
Fr: 3000 A
S 2000 362 %
(@)
<
™ 1000
O T T T
Present Short-term Loneg-term

X 4.2.5 BEB L URFROBAEEFEROL(L

(3) BERROMETLEAXNZR

FRLES OISR (F)V—v A 7F (G, Ir—F7uv =7 b (GP), JEEHIR(RC), BEi&H
7 (RW) . iEKH#{E (RRP)) 1I2h1x T, B2i&EH T (RW) & #EKH(RRP) DA A DEZ M A 72, 6 DDk
ROBMRIZHONT, BIEOKE - HHIFIA - HAEE N oRig & | 2050 4 &ifi - HHIFIH - Mgk T o
WHEICH 5, #ERBAOE G 2R B L, ROLEROELEOEKR421ITTT, bo L LEEES
DR EWVHEISRIT, TEAMRRP) EZRFEH T (RW)DOMAEDLETH Y | FFK T 36%DRNEK 725, Fi-,
BUE RS DU T JE I BR (RC) O BR 66 23 K & 1 (33%) 23, 2050 4EH# CIEilE K #i(RRP) D2 S 28 K & W
(BL5%), —F. 7V —r A7 F(GNDOEFITEN (fFKT26%) . Koy beandH—
BB (GP)DR R b Z I ERE 12wy CFET 11%)

xR 421 FEBELERDOBRTE & FF3K (2050 ) O BKHEF 8RR (%]

ALK E R (%]
G E Present | Future (Short-term)
Gl BmE L#%1k -2.1 -2.6
RW 2&EHF -8.6 -5.6
GP HIL—F 7Oz -16.4 -11.1
RRP 27K ith -315 -33.2
RC {E /&R -33.0 -29.0
RRP + RW -34.1 -36.0

FREOBEECEE L3NS, AEAR I ERERAE A R 4.2, 6 128, B EBEEN KXV OIXIRBH T
(RW) & ilf K HI(RRP) DAL A Ao Th 5, RIEISK & A 5 & | WEKHI(RRP) & J& 3 il [ (RC) D B IS4 A3
REV, JEEGIRRCILITE OILIEE I KRR 2 R85 & LT 0 . EENZ2EKILE & oD
BB ML ZEERLTWD, —F, ZU =242 75 (GI)REEHF(RW)IZ X 5 #5E 480 8 0 4 5
RV, A —FTa =y NGP)OBBHEF D KL TRE IR0,

57



S-14-4

1,500 -
= T T
) 1,250 A
- 1
S 1,000 - i_
S 750 l
& 500 -
g ——
@ 2504
o) ==
0- =
100 2521 2,621 37334 103,591 304,000
(RW) (RRP)  (RRP+RW)  (RC) (Gl)  (Garuda)

Cost (Million USD)
426 EREELKDERLEHFHERFEORRZ

WIZ, TNENOBEIGKOER ZBE L EAMEREEZR 4.2.7112R7, 77U —2A 27 F(Gl), &
FEIF(RW), H—F 7=/ k(Garuda), #EKHI(RRP), JEEHIBR(RC)ZALZ 4L DB HELIX,
0.004, 9.7, 0.006, 2.3, 147220 REHFOEMAMEN - LBERWI ERWLMNTRoT, T
N—Z R (GP)IZBE AN R ThH D72, PWKMEDHOMEIEPMENZ ERNRETH Y B s
R END U Y — FRBBOERIIZ Z TEBEIA TRy, £72, 77U —r A 77 (G2 T
b RER R REC Bl e ORI E T TR,

15
° -
‘é 10 - 9.740
o
8 1
£ 5
c 02 36
2 =30 =90 a0
0- __0.004 __0.006
RW RRP  RW &RRP  RC Gl Garuda

4.2 ERECKOERERLL

— . DRI A 7 T L TRt BB T ORE IR E RBEMERILEZ R Lz, REIFFIT
AL T2 IO LR bH Y, S HICKRESREMMSLPHFTE D,

PLb AROFZECIIMEEE L2 K0T 7 0, SOKREEREFEZ AV, koMb, #h

DYLAR PR F I G 2 5 8 % EBIICEHE L7z, FIZ6 DMK EMET4 25 2 & T, Lok
ROBRERER @D EZFMT 52 LN TE T,

58



S-14-4

5. AMIRIZEIVELNZRE

(1) BIFEHNER

AL CTIE, O@RZEREBEOXRE TR T — 2 It L 3KILE T 7 VR XL OBk E8E 0
HEFEEZBEE L, OQF0ETAE AT, FERoMEKRRE/IS X O OILRSHAILE IC 5 2
LR TR - P L. @OFMEICROMRF & HE MR LR LIz, LTFIZEn b THLIZH
FHERELBRD,

DOTIE, BEO I WEHKILEET VB IOY ¥ IV OENE 2 KM U=k ERE O HEE LM
R Ehiz, RETLVZHEATLHZ LT, Py IALZTHEOLIIZEL TV DLHAEED A =
ALEWENMIT D ERHEKE, ZNDOOET I Y | BOKBEEER D XK O % 5 H
TE D708, WK RFBRZMI RN BRI R EBET 5720 O EMEE RO RALD /7B
Elpode, Flo, Zr— LR L OWKEEFOLKEZITH 2 & T, 7o — UL OFHERE R 2
L LICEE L CHET 25/ I3BO CTHEEMLETHY . BT VT DO AT VT (72 8Tl
HOHIE A 77—V COFENRMLERARTHD Z ENRINT, AFETHE SN ZHKILEEST
R LUK EFHOHEE FIEIIMDO A T T 4 ~OEAN Al e FE b D L 7> T b,

@Tix, #EKIRE S L OMTomE (LHFH - B0 Z{, HEILT, e — 74 72 F)
UL L OB EREIC 5 2 5 B2 E&IICFEN L2, BI%E L7z @ RFZ2 AR 4 2 o K0
BET IV, EEHEEFIEEZHWD Z LT, RE(LE X OETILIE 0 52283 20504 |2 13 6 CTERZ
RRWNCI D Z B LMNIC LT, Y IAFOBIKILEICE 2 58T, ko LRI H O
AL OHBEIL T ORBE LD LRI WD L0, HIERERILOEEBIZE— T A 7 ROZE
BN 5H Z & CHEICHAKILENIERT D2 LR EBD TRENTND,

BBEOOTIE, TVTDAHYT A THDIVXYINAVET, V= A7 73RNV —FTadx
7 b EE BB OBEISRICOW TR 21T o 7o, WEKHDS e & B FE AR 72 & QNSRS K &
<, BHERHETCHREHFODIE/MEY b REREREEROZLEZR LI, —FH, 7V —V
AT IRAN—=FT a7 MR DWARPEEFOBBESN R IR N & BRI 52 &K
oo TORDICARFRZBLU T, Py WAFTHREZZ LN TV D UKIZKT D #ISKIZONT,
AT S B O THEA IR ET 21T 9 Z LA AR & I o T,

(2) REBR~ORM

<ATBMBREICIEA LR >
JCAD V¥ )V ZHMEIL T 72 =27 K (The Project for Promoting Countermeasures Against Land
Subsidence in Jakarta) (Zxt L C, WEAKHREH T O R ORMEZ TV LV EEARBORLEICA
J)UTo, WL T &P TA%. A RXU T OBRREEGR & L Tt b ol & & 6 I~ AKAL
DOLEAAZRBETEZOOBREELLIBE L,

<FTEIEATEIZLIRAENIRERE>
JCAZ T T, BEED AN VT 4 OUATRIZOWT, HfidhEER SRR, REBOR e &
AR I S CHED DIRIE AR L2, TV T K ERBELEEIGE R T v N7 4 — 2 (AP-
PLAT) ~DO7 —Z#E~DOHERIZ L > THARDERE, AT LBV ABREH L, 4%, UL Z@LT
FEOMEIGEOMERNMHFTE D,

6. EERIEFRPIEE ORISR

AV RRTTEAY RUOIRRZIZBWT, RETABHEZBTICAHAI N TS, ETLFHELY
HHERA L. A v XY T HEEES. ALFEER L OTbBLAEbEIC L > THELKOEREZIT> TV 5,

59



S-14-4

FRIZJICAO ML T 1n 2= 7 b (The Project for Promoting Countermeasures Against Land Subsidence
inJakarta) (Zxf L Cld, WEKHLREHFORORMEZITV, K0 EEARBERLR LR ET D
L TWD, HBBIE T L0 T, A RRU T ORBEBOR & L Tl #E {bomfl & & iz
HFAKRAMD ERAZBETZOOBRELZREL, TNOEERMICFMT 5 Z LR ATRRICR DR L
AMFFRFIE - MRDPREBRZES OO RERY =L ERV R D,

ARK7v =l MIEBRLIEA v Ry 7 E¥AEDIdham R, Moel# 131 > R o 7 dEfnE AL g3
BLOMEEE KGRI, Nurul J. Fajarfi Hix 7V 2 S F RELEBOKB L LT, BELY vy L
ZUPARFIR T 0T = Mo T D, JICADHIEIL FRIR 7 r Y =7 M biaAkn bbb | B
BLIEET ALY a2ab—va rEZFHA LTV, Fajarfi HI32019F IR ERE LDV ELOHDDIC
KHTDEEBIC, APVl OV INXFABIZBIEDERL TS,

7. BFRBEBROREEZRNR
(1) #EERR

<X (EHEHY) >
1) Priyambodoho A.B., S. Kure, I.R. Moe, and S. Kazama, Journal of Japan Society of Civil Engineers, Ser. G
(Environment), Vol.74, No.5, 1_265-1 271 (2018) “Numerical Experiments of Future Land Use Change for
Flood Inundation in Jakarta, Indonesia”

2) N.F. Januriyadi, S. Kazama, Moe I.R., and S. Kure, Hydrological Research Letters, Vol.12, No.3, pp.14-22
(2018) “Evaluation of future flood risk in Asian megacities: a case study of Jakarta”

3) Nurul F. Januriyadi, Sotephen G. So Kazama, Idham R. Moe, Shuichi Kure, Proceedings of the 37th IAHR
World Congress, Theme 2, 2D, pp.2343-2349(2017) “Estimation of spatial flood damage costs in Jakarta,
Indonesia”

4) Golam Salem Ahmed Salem, So Kazama, Shawsuddin Shahid, Proceedings of the 37th IAHR World Congress,
Theme 6, 6A, pp.4346-4353(2017) “Estimation of direct and indirect impacts of climate change on groundwater
level in a groundwater dependent irrigation region”

5) 1. Moe, S. Kure, N.F. Januriyadi, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Hydrological Research
Letters, Vol.11, No.2, pp.99-105 (2017) “Future projection of flood inundation considering land-use changes
and land subsidence in Jakarta, Indonesia”

6) EEMER, JERER, K3k, TRFSESUE BLOK L), Vol.74, No.4, pp. |_343-1_348(2018) “L —
B o T A K AFRMTI B A O 72 55 R OO 22 18] 45 A Rk 0 43 A

7) 1. Moe, S. Kure, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Journal of Japan Society of Civil Engineers,
Ser. B1 (Hydraulic Engineering), 72, 4, |_1243-1_1248 (2016a) “Evaluation of Flood Inundation in Jakarta
Using Flood Inundation Model Calibrated by Radar Rainfall”

8) I. Moe, S. Kure, N.F. Januriyadi, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Journal of Japan Society of
Civil Engineers, Ser. G (Environment), 72, 5, 1_247-1_252 (2016b) “Effect of Land Subsidence on Flood
Inundation in Jakarta, Indonesia”

9) BRIz, BT, /IARKEE, HARFEECE BIOKLS) Vol.72, No.4, pp.1_1267-1_1272(2016)
CHEELERICD & O SPUKILEE - miE A SCE RN AT

10) I. Moe, S. Kure, M. Farid, K. Udo, S. Kazama, and S. Koshimura, Journal of Japan Society of Civil Engineers,

Ser. G (Environment), 71, 5, I_29-1_36 (2015) “Numerical Simulation of Flooding in Jakarta and Evaluation
of a Countermeasure to Mitigate Flood Damage”

<Z o LEER (EFERL) >
1) L.R. Moe, S. Kure, N.F. Januriyadi, S. Kazama, K. Udo and S. Koshimura (2017). “Development of a Rainfall
Runoff and Flood Inundation Model for Jakarta, Indonesia, and Its Sensitivity Analysis of Datasets to Flood

60



2)

3)

4)

S-14-4

Inundation”, ASCE, Proceedings of World Environmental & Water Resources Congress 2018, pp.104-116.
A. Priyambodho, S. Kure, I. R. Moe, and S. Kazama, #525[0] AR HERERBE & 0 AR 7 AGEAE,
pp.45-49, (2017) “Sensitivity Analysis of DEM resolutions on Flood Inundation Simulations in Jakarta,
Indonesia”

Nurul Fajar Januriyadi, So Kazama, IdhamRiyando Moe, Shuichi Kure, “Urban flood damage costs estimation
in developing country”, 2A024, pp.1-6, APD-IAHR (2016). Colombo.

S. KURE, I. MOE, M. FARID, S. KAZAMA, Proceedings of the ICWR 2015 (2015) “Factors Contributing
to the Jakarta Flooding and Those Evaluations by a Flood Inundation Model”

(3) RHERR (22%)

1)

10)

11)

12)

13)

14)

15)

16)

B. A. Priyambodoho, S. Kure, N.F. Januriyadi and S. Kazama, 1AK% ELER20194E FERFIE R £ 2,

¥, ¥, 2020. “Climate change impact study for flood inundation in Jakarta, Indonesia based

on dynamical downscaling of future scenarios”

B. A. Priyambodoho and S. Kure, T RZFEHFES2019FEMER RS, RS, REili, 2020.

“Evaluation of GSMaP-NRT for Flood Inundation Modeling in Jakarta, Indonesia”

B. A. Priyambodoho, S. Kure, N.F. Januriyadi and S. Kazama, /K3 « K& JRSF220194E FEMFIE R £ A

FHETE R, HEHTH, 2019. “Effects of Regional Climate Change on Flood Inundation in Jakarta,

Indonesia”

B. A. Priyambodoho and S. Kure : Evaluation of GSMaP Satellite Rainfall Dataset in Jakarta, Indonesia, 7K

3 KREPRFR201FEM IR RS, THETLERT, LT, 2019.

B.A. Priyambodho, S. Kure, I.R. Moe, N.F. Januriyadi, M. Farid and S. Kazama, 10th International

Conference on Asian and Pacific Coasts (APAC 2019) Hanoi, Vietnam, 2019. “Regional Climate Change

Impacts on Flood Inundation in Jakarta, Indonesia”

Nurul Fajar Januriyadi, So Kazama, Idham R. Moe, Shuichi Kure, Symposium of Strategic Research on Global

Mitigation and Local Adaptation to Climate Change, Bandung, Indonesia, 2018. “How will anthropogenic

activities change the flood risk in Jakarta megacity?”

Qing Chang, Yoshiya Touge, So Kazama, The 6th International Symposium on Water Environment Systems

--with Perspective of Global Safety, pp.38-40, fili&, 2018.“The impact of spatial distribution scale on urban

hydrological modeling perfoemance and prediction”

B. A. Priyambodoho, S. Kure and S. Kazama, 7K3C + K& PR 20184F MR R £ o, —EHRKY, HH,

2018. “Future Projections of Flood Inundation at Ciliwung River Basin in Jakarta, Indonesia”

B. A. Priyambodoho and S. Kure : Evaluation of GSMaP rainfall for flood inundation simulation in Jakarta,

Indonesia, K3C « KEPLFR20IF LM LIRS, —HKT, Hli, 9A12H-14H, 2018.

B.A. Priyambodoho, S. Kure, and S. Kazama, 15th Annual Meeting AOGS, Honolulu, USA, 2018. “Impacts

of land-use/cover change at upstream region on flood inundation in Jakarta, Indonesia”

B. A. Priyambodoho and S. Kure, ‘Fi304E LRSS R El S E B e g £ 4, Sm ¥R, &M

i, 2019. “Evaluation of a GSMaP NRT data for Flood Inundation Model in Jakarta, Indonesia”

Nurul Fajar Januriyadi, So Kazama, Daisuke Komori, JSCE Tohoku Branch Conference, Kooriyama, 2018,

11-18, “Comparison three interpolation methods for statistical downscaling of GCMs”

Masafumi Kon, Daisuke Komori, Pimsri Suwannapat, AOGS, Singapore, AS18-D3-PM1-P-014(2017)

“Dynamics Evapotranspiration Fluxes Over the Heterogeneous Land Covers”

Satoshi Anzai, So Kazama, AOGS, Singapore, HS14-D4-AM1-327-005(2017) “Tendencies of High-Risk

People on Floods Using Social Media”

AR, ANARRE, R, i*?%fﬁﬁiﬁfﬁé’%, @i, I1-015, pp.29-30(2017) “PN/KILIEHH
FE DA D WP - N2 B 43 A R

I. R. Moe, S. Kure, N.F. Januriyadi, K. Udo, S. Kazama, S. Koshimura: 13th Annual Meeting AOGS, Beijing,

61



17)

18)

19)

20)

21)

22)

23)

S-14-4

2016, HS27-D4-AM1-302B(L3S)-004, p205. “Flood Inundation Characteristic inJakarta and Its Evaluation
Considering Land Use Change and Land Subsidence”

H{&—, Idham Riyando Moe, Nurul Fajar Januriyadi, JRRJE : K3 « KEPFFS20164 FERFFEE
REEEE, LHAHOZE S X OHRIL T2 Y v & WKL 5 2 -2

Kure, S., I. Moe, S. Kazama: The International Science Conference on MAHASRI, Tokyo, 2016. “Historical
reconstruction of floods in Jakarta, Indonesia considering land use change and land subsidence”

sk, ANARKHE, SR bsE, BREE, D-111, pp. 221-222, L ARZAEREM#ERS, (14, 2016
“Aia. REHIZI T 2 RALTSRTE XD 5040 & £ ORpE— RIR i 2 5 5 & L7z figthr—>

KR Z:, RIS, /NARKEE, T-124, pp. 247-248, T ARZLEERPINHERS, (If, 2016 ik
L & aiiliEE KE O ER L PR R TR & O

Kure, S., I. Moe, S. Kazama: The International Science Conference on MAHASRI, Tokyo, 2016 ‘“Historical
reconstruction of floods in Jakarta, Indonesia considering land use change and land subsidence”

Januriyadi, N., I. Moe, S. Kure and S. Kazama: AR 2 AL S E R AF 4056 K 42, 2016 “Estimation of
2013 Jakarta Flood Damage Costs”

Idham Moe, S. Kure, M. Farid, S. Kazama, K. Udo, S. Koshimura and A. Mano: AOGS 12th Annual Meeting,
APHWO02-A021, Singapore, 2015 “Flood Inundation Characteristic in Jakarta City, Indonesia and its

Evaluation by Numerical Simulation”

(3) MBI EHE

FricRofli T ~ & FHET 20

(4) TEREORZ - HIWHHEE] OEH
1) Symposium of Strategic Research on Global Mitigation and Local Adaptation to Climate Change, 2018.9.18,

Bandung, Indonesia. (804)

(5) v AaIFE~DAEK - JEF

1)

Z£JN THE COVERSATIONGEIZ ¥ /L & DU AKHEH L Z DX MOV TRajarf LD A > % B2 —78
B I, K7 vcr hoERgIHE T, AL [Jakarta’ s flood costs will
increase by up to 400% by 2050, research shows| (20204£1H11H)
https://theconversation. com/jakartas—flood—costs—will-increase-by—up—to-400-by-2050-
research—shows-129698

62



O https: i fjakartas-flood vill-inc by-up-to-400-by-2050-research-shows-129698 - 80  ®F. 0~ S
© Jakarta's flood costs will incr... * ||
THAME) BEE) BRV) BREAYR) Y- ANTH)

4 EDAMSN Japan - =2-2, K. .. ® 6% Bv 0wy A-YP) Y t-774) Y Y-LO)Y @ 7

A Edton Austalia - JobBowd Donate

. oo@ Become an author  Signup as areader  Signin A
THE CONVERSATION a

Arts 4 Culture  Business + Economy Cities Education Environment + Energy Health + Medicine _Politics + Soclety ~ Science + Technology

Jacusy 13, 2020 § Siom AEDT

Jre— Srcugn » B200es Snousry
- et Indonesia started 2020 with flood waters inundating parts of the capital Jakarta Escd

W Tt 7 and surrounding areas, killing at least 67 people and displacing 300,000. This is Nersi Fajor Jaavsiyed!

10 Facevock something that Jakarta and other coastal cities may face more frequently in the Tdire s MR ERgRI AR Uniramios Pantomine

r
| https//theconversation.com/sign_in?return_to=%2Fjak flood il by-up 4

ﬂ P ZILAHLTRSR

(6) ZDfh
BRI T & FH T A0

8. BIFAXER
FRZREE TS FRIT AW

63

S-14-4



S-14-4

—3 &M - BISH A R & DM RERETM L B AERIT

E S KFPENFOL KT

K e sE Rl R B S F 72 R EE
<HF7E i 1) >
RN B2 S50 2 K

PR B ST
[ SZ AT B F8 VE N PE R BT & F 22 i

PR B PR Y miR K
WIE AR —NT 1 v 7 AR+

7R " i ik W AT T T thn o

ST~ T e e S (REH45E) ;58,811 TH (MrstiRE IIRE#ERE % &5 T)
(CER2THERE 11,490 T-F ., ERK284EEE : 11,980 T M. FERK294EEE : 11, 980T M. FRK304ESE -
11,381 FH ., SFfTHEE : 11,980TFH)

[EE]

AHFETIE, TOT DAY T 4 D—DTHDHA L RRUT V¥ WNAFITEBNT, BER L OFkK
DRBEEBE L — T AT RERIC L HRFEEELZTMT 5720, TV Ea— HEHENT, B3I O
EFPHEZEMM LT, TORKE, SEIELITELHIESIRBEXLEOFR CHRAR LR (HESEY
) [ IEEREAFETITNIND, EHNREISRP/GFE LR NS BB KRT L2 &, N
ROBRFOT=DIZITHIE L XL TOFERLETH D Z ERNbholz, S DITEFHEDOMEE., BIFFA
TEEARAA N RAEETH D ERKNEEIC L > TLIhH &7 0 14,0004E, JZ 552 X - T I[AI8, 7004 D # &
BRI AEL TWDLZ ERbhroT,

INLOWEFRITMT HI-OIC, Bl I 2L —a r THEAARER, Uy A ZIZBIT A&
& DRGN) OFEHER) I A AEEE L T2,

Z LT, BHRG-ENV TR F—HEET LVCM-BEMIC L 2 8fHY 2 = L—v 3 >, WERMEE A
WA, BTG A THA LT AR FEMBEDLEDLZLICL-> T, FHOBELEL
Mt L7, ATy TR ERME s = 2T UV TR B E b e kL X — 1 a2 W B A
A -HMERFEHBE AN RKEWTZORMICITEA LIZ W—F, @R REENT A RN 8 AN T &
Too =T AIBIMERZE U TRBELABRCRZIG R A 5l & 23723, Z Ll B2 R K <09 57 o Hi
B RNKE W=D, #IGKE L TABESIT O, IS v A= —xT7 ar (M fiftsnk, =72
VBRSO OFBNITHEALICS W, BEffm T arof v "—F—xT7 ar~08 ) HxIxA
BB AN ESNTZ, 72, BREBHHESE — MRV IREREEIT, L ATREm 2R 5D H O
HTHHTHY, BICHYSKBEOKEZ LU EICE T+ 5720, MisKE LTHUMESTLND Z
ERRINT,

[F—U—F]
WiisE, A4 7Y AT AA L M, S, =7 oy BKEBE

1. FLwic

ririx2itflc AV A D AN OBEENEET DL LI IR, EMHOKRIZTE— T A T
RNEZES ZOREROKIBDOELEOHETER LTS, ZOZENLHET T EAELEHN L6
HEPRENWE PRI, FEHELTUIAMEEEHET SRESIHICBTLOIRENAEETHL L
ZAbivd, —F., WHROFHOMTIX, BES AN EHMEWKRT D —FH, EREEICIE L, 728

64



S-14-4

HORBEMEN D TIERWT T OAB T A PEEEEZOND, LML, TVTOAATT 4 %
| BT ORI Z B E U IR AR T 2RI Tl AR <L F SIS SR O BRI NE Rk O A R fdi
ABRO—BRTEBINTVDILOERS L, FEEBSNL TR, InbEBExD L&, Hifilck
W, HISROBAZNRZ G D CHRFREEZTAMN L, 22 DITBS B & 3 25855 OB A E S5 4 5
M52 &1E, feRIcEbO TERNOL Y, FREAVBT 27 U7 OREMEMRICERTE 2
HLOTH D,

2. WrERRBERM

TIZTDAHT 4 THY, PHIEBEBHONREI LN DA RRUT O X HVE x5 L
L. U¥% B2 HE0 TR B 2 E 3 5, £lo, FHEOEMK - BISKZ M T << Uy
ANHIZHESATRERBEY R 2 b—2a AT L, BB LEBEY I 2 v —2a U EHWT, &
RO R & T U 7= 56 OF il e B ATl 3 K OERNSK - #0 R OB HER O 2 T 5,

HARMIZIE, LN O3HE 2 £ 4 %,

AN, P INVZITTHRAEL D DRELEEI LS BEEEL L Ea—2@ C CEET 2, £
DOHFTHMELEB X DN D EEBZEBIMHEI LT (BA ML RICXDET) OWEELBEAENIEZSRL
Tl 5, F7z, BEECHICIETRH I N TR NREERRE VW E FREND, HECICEL ZRWVERE
FATH DMERKNEE &P 7o FLE A2 E L CEEIT S,

WIZ, AVRBET N LERARELSHTRS-tALZx AT —HE I a2l —3a v EB\TF5 LR, Py
ANFIZHEATIRERR L IS, EAEOEMK - BISKAFMMCEL LI, ®RTH, F/o, v I
L— g VYo TR XY INEDT — X 2 BET 5,

RN, STEOEFNR « @ISR OB AES T &2 5P 2 M A 2 B 7 L. M2 2iE - T, Bl
Yialb—varEIFHL, it 5, e — T A T RRKE L THR SN E Bikbds L OVE K4
FRE NG LT L5, [BELBOCRKKQUGRORIK L 720 5503 EFEEEL BEEAI CE =7 a v b
M5, £/, WHICHEA LT WAL OESXEBHEL X Ot — MR FHREEE & N1 2,

3. WHERFEHIE

(1) V¥ B Z OF TR B Al

a REEENICHE) SEIERBEREOER

5O AR B (World Health Organization, WHO) @ #: /5 3 “Quantitative risk assessment of the effects of
climate change on selected causes of death” Tl XKUEZEENIf LI fEFEY 227 L LT, BARX ML RIZTLDIE
T, WEMOBKIZET I E, FTHIE, ~7 V7., Ty 78 REEOEHKREZFT D, Lo
L. A4 7% A 70T &R A L NOBLED G IE N B O HF & 130 E 75 A 74 (disability-adjusted
life year, DALY) Cilfli9 %, 2 T, WHODMRE L $ix L B a— L, FFHEOLMNOLBE T HZ D O
DALYZHfFT 52 LIcko T, HHERADALY T/RLTE, ADLET, AV RRXVTRVY HALHXICE
J5ZNODEFICET 2ER A L, GRS FTREDY & 0 A&l L7z,

b BX FLRIZL BT OFEM

B2 L ADOREKRTHHETIEDOHEIT, DALY T+ 5 &, ERIRTEZERT S5, ZD7-
W OB OFMN THESM 2 EBITFM AT TH S, BFEICE L T, ARxEKIED84/—k ¥
S (FEHAIR) OHICETENE LKL 25 2 /RS TR LS, & LA - &5 (2009)
DOWFFEICIESE, P DN F EHEAOEBEKILOENEEE L T, HRoBEEEKEBH#SED Z LI
LoT, Uy FOBEBAERE Lz, KET —ZIZ0GIMET X v BfG L7,

—F . RBEEBOWEFMO L ITRRAr — LV TEMENTE 2, ZD7D, REROEZEN M
TELH—H., MBEITHS, BHEFOMR (KB ADRE) BEERRV, BEEFEIADRZN

65



S-14-4

EZATHRAETIICLPDDLLT, AOEPEEDOA L BEELTVWDIHTONRELBEHELTLE D
&L REZB/NMTEHE LRy, £ 2T, PR EEFEBT (WHO) 23 0.5 8 BAAL TN L 72 g E R 0 O
LYY INBEEURTEREH L, TR E AT —< 230550 BAL TEM L T 5 #E 70 2 ik L
Too MR HT TV =R A MIMEDSEICHBE TELZHX N2 (BRAKOTXTORLE, HAD
LA, BHIEXERA N LAD ) HbOLEIRRE) & L, HIAr— L CHE LR NDEEIZIT, ¥
77—~ (L)ALandscan® 7 — X Z I L L TR L7727 — ¥ 2 FH LT,

c MERFEER X O O BEFTM

Py WNVEDBBEEERET LI, Py X TEZREEL, 2016420 (F) B X O10-
117 (§22) oz FhEk3@EM ok - K« RIERICER Lz, $RFIZX, ¥ WAV ZICEET 520
WA DB TH Y | VR - R SR OBEEAEFICR D KO ITHIE Le, VIR
250N & L7, BRERARY A0 X —Fy NIT 7 HATERWEEENRZ WO, S DE X
THEZFEM L, #AEEA & L, & oRE (- R 7)) ZEMLEn, B
R RERE R A ST 5 7, MEIR &R 7 CB3 2 ARV R 2 R 0 A AT, TR IR B3 (R RO ZE I
REKFET D20, FEPEFICHTL2EMGEZO T, WL ERKOEFRHELZ, Vv WV AEED
#2004 % RS 3R 2 CHEME L7z, BNOREEIIE UH U2 EBEH CHE L2, EME (v
R TEE) O—#%2K3.3.11TR7,

MEARIZBI L CTlE, MEREFOSE CLISHWL, BELIDHOMEROE LM 5 By Y — FiERE
MEEPSQN)A & KRR U TEBRDIEN, By Y A — FHEREMEICE SO TR SN, Al OIEROE
M5 H OERZ 5T 2720 OEMESQIDS) 2 A > KAV TEEICHR LZbo 2 AW, B,
PSQUIAO0-3RDOTHH M bRk S v, Gt AR (0-215) 25580 ETh 25 & MR A EE & )l < i
%, PSQIE A UIEH s SRERL S 5 SQIDSIZ DWW T, 5.5 LA L 2 e AR A 35 & iy L 7=,

BB L TR, BHEFOPHETCIIHWSEN, WMELEM O 2R/ 5 F v V& — 05 RE
CR%ZA Y RV TEBICHR LB D, 7o, BEXIREZMHALIAOEFICE LEXLHEHOTFT ¥y L4
— DR REDCR%ZA Y RRUTREICHR LEZbDE AW, 728, CFII&0-3D14HH 7> HHERL
SH, BEMEA (0-425%) M1658U ETH D LI LHIBrsiLDd, CRER UERMIC - HE DR S
NDDCFIZ DWW T, 1654 0L E &5 &l L 7=,

Flo. VX NV ZICEIT DERINEEOBR KR Mmoo (FEFREAFE(DALY)IZ TRHL) OFEHE %
FEAM L 7. BRSO, B L 72 MERR R EE o g E RS, B KL OVRIRT —# & L COGIMET D224
B, NDOZE L L CLandscanZz V5, £7-. DALYZ i HE T 570 LB/ EEE X, Fukuda et al
OWIZ XL HERRFEDEEET — X 2R LT,

2 Februari (Selasa) 2 Februari (Selasa)

K331 V¥ N TOEZFREICHANZEMED—ER

66



S-14-4

(2) MHREEEFMOTDORBEI I 21— a VORS

a UXYAINFILBITLIRMEET —F DER

iR G- E N T2 F—H# K E T /LCM-BEMD A )&k & L TlEMfE T — 2 (SR L 0=
ANF—EHAT T a—) BELRD, LU, YXANVZERD, TVTORAHTTT 4 TiE, 1
W27 — 2 RSN TWiehole D | BT — 2 2 H5 T 5720 O NEH I L TR 1o
TR MBRB Tz, £ T, EHEEIZ, AV RRTT CRELZHMET I8, o RICEEa
PT 4 sttt (N R LB RFODarmantoff 782, B LN vy IV ZOBREa LT 4 v 75
#T& % PT Skemanusa Consultana Teknik, PT Sigmatech Tata Karsa) @O =% ZA/X— F V¥ v V2LV
HEYEIET — X AR LT, 2L, RFFICEIFAES L OFEOERO L Ea—bB IR 2 LIk
D, WETLIEMEET — 22X bobtbbLbDE LT,

Flo, vialb—varilhlo UL, RBHAT — X b NELR D0, ZILH M LT,

(Mesoscale model)
| 1-D urban canopy model (CM) |

WRF
‘J o O | b w, X . Air temperature

¥ \ Pu(z) 4 - J

\J -9 J Ib :/ 1|y Ar humidity
& w J_I_I_IE:‘;iéi ‘Wind direction’

b -Average building width P,(z) : Building density o ospeed

w : Average road width at each vertical mesh level

| Building energy model (BEM) \ f/\

Solar radiation heat ™ oy 8

Exhaust heat

through window Air-conditioning
- e | Exhaust heat
Ventilation " Cooling loads Electricity & .0 g
Heat conduction Ly A City gas _
from building wall | Automobiles
Internal heat

X3.3.2 BHIE-E LT RIXE—ERETFT/IVCM-BEM
(3) UxnZ ORI T 5 @I O BAZ RO FM

a BERIEBIUCBRFRER

Cx WV EHOEFIEHE MR, WISKE LTOAL TV T R Bk, =7 27 v TR E
b, FXEKHREROE AR EZ M T2, HREXIT, [KIBEZBHL TS A FRTT RS
LAEHER W BEET (BMKG) D @M % & 101.2 kmx1.2 kmD K& S O#FX & L7z (K3.3.3) . *RHIMIT.
20144E7H30H 7> 5201448 H 29 w1/ H R & L7,

£7. CM-BEM%Z H\, 20144F8AICHBITH Y ¥ IV H OKME « =X VX —{HEEZHI L, £ L
T, B ERECE A RBRZEALEGGOREE =X VX —HEELFIMM LIz, AT —2L L
T, V77 —~QBLOH 77—~ @) T, S 7= # ik (i, @) B X OHikA %
&Mt (WRFOFH#E B2 CM-BEMD LB R&1E L 55) &Mz,

67



S-14-4

uuuuuu

JAKARTA | | LXE
\

\ ,

~ :
N J

simulated period : from July 30t to August 29t in 2014.

X3.3.3 B kRt « mREH KRB O MY REX

WIS BB AT 2 Rl U7c, AERRICIE, RALITRIBT 218 CCTn B fR Z O IR B A b
VADREMRE, BREEICBW TSI EIERMERELZ LT, —FH, TORECENDOT-DIZT= R LF
—EMEL L VIREFFEAEMSELVAOFER G -6, FRFIZ, AT X b2 5, &
SL. BYORERLRERY EY~DR LR ERKSRBEOEANIRICEmEN D EEZLN
5, £ T, BRI BIZRE L. 40RO 2B MER N 2 FEhi L7z, BARRICiZ, HEA=aR
b EMICES KD BRI X R - FKE O F—a X b BIOZER (G - B FE) Oxx/L
¥F—ax hoEEL, HEmMECHECHNAOFM L, ZLT, ZAbDaX b agREL, 7
A 7Y A 7 a R b ERHE LTz,

b =7=ayv

TT a IR E~ORBRBNRBEEREE 2O, LML, =7 a2 8ATLH L, =)
B DRI LV RIEN EF L, St T arRNREL R EFRNATHEIN S, CM-BEMITF
¥/ E—ET N EEALZRAF—FETANRERINTWDHZ, BIFRZ T TE 2,

VA INZIIBT LT a2 OBEANRETAMT L5 T, 201642 B L UN0-11H O
BEOMRELHFMT L, =7 a G AREE =7 a IR ARFIC IS 1T 2 MEAR K 8 &% 57 O g BB A B L
76

WIZ, V77—~ (I L DBAEXME. RCP 85T U A M20504 D&M, 8L ORERR A KB X
72RCP 2.6 > 7 U A D2050FE DEMEIZIH T H A VEARET VWRFE Lt & LC, CM-BEM% H
W, BV TFTIAFICBT AR E ER AL —HEELHRE L, B, =7 a3 VISR EHERARI
Ko TENHEENENT D20, =7 arofpanfrtXle U TR FREZR O, [LRFIE2)>(2002) D 7
THO, AN\ —F —RABBEOMR RS2 B CEhote, T T, =7 aV A —h—%Kt0n %
0 7% L Ea— L CRMERE(COP)DERIHEL ZINET D L & HIT, DO A= —ITH B ARRIEIZ D
WTET U L, ZO/RR, A= —HflE ST 2 OCOPEH AR ER LUK SMEF
TRETELOREZMER LI, =7 a RO LA EIZEEMICEATE 2KEICHE L (BETIX
HA%ZZ M L7-290%, RCP8.52 7 VU 4 CTiL60%, RCP 2.6 7 U A4 Tix90%) .

B L 7o BRI R D & &2 U AT BT 2 BEAR IR #E 72 B & 9% 57 T - 8k & DALY CREAfi L 7=,

IO, T 1T T —~R)INC LD =T 3 ORGP O RN R . CM-BEMIZ X % 225 — 1
NF—HEEZLCAY 7 b U = 7 MILCA & S22 5 I FiELIME2 2 Fl W CERECFEZEICHEM L 72 /5 2R, B
K OWEAR K% - J% 57 ODALYE 2, BN FELIME3Z W CASIET 2 LT, =27 a oA
OERERZZBR LR AFHMEBS I o7z, lEZF LD 7 —%2K3.3.4127R7,

68



S-14-4

__ | Bm . N
X\, /m
1 N === ] ARRE
P AR PR " DAY |
S
‘ us$ x o
Ty ’ ,‘, HI51Z

ki B20)) EL7/E 251t
s BB EINES

B BRHE / — R
ik BoEE |7 NeP

LIME2( + FFEAE ICH D < ER (REER, BY) LIME32!

X3.3.4 FEFMT o —

T AR THY, BREZEZTLIONEAZALIZRESNDS O, AU D X5 708 H
FERSITITEMTE 20, LL, 2B T2 REEELZUET L2 LTSI o THEEIC DR
MWD, T, BFONENGZT a2 OBEANIH LW HETROIEMB LT, i 5% 23 BUT
THE LRI NEFHMET S 2 & T, BRSNS Lz, REMEiv T U A& LTk, EAEomE GRE
A ~O= T 2 HA) EEFEL CEAMFICBT2RIFET 2 ~DENWEEX) O2FEE
LT, Fo. FERIMERREE - 55, BLOMMOBREEEOEMO&SBEMHOZEY (MFELRE) &
L., ZAERBUFO#BEL Lz, hé&ix=7aREFEAERROGFHICR L CHBIELR T LM
SnsaboEk L,

c BRHEHEBLIOE — MRV IEBERS

BREBEIX, VYU HEBECHET, BERLENDELZ R LCREDELIM LT 57
O, —RITITFEMR E s Tnd, Lo, HEEEREN80%E A Y U HENHEO16%7 b AR I
M L9570, ANTHEEAEZ KRIEICHIR L., #IGHK & LTCOMBLIEFIND, 2T, V¥ IAFicE
AR EPER O M AR L ORMAEB O T — ¥ 8 L, RIEIK TR &R L7,

T, b= MRV TRREEIT. ERCOPRABIZEL, MEOKRGRHBICHATEIERTHDL Z Ln
O, BZRXLX—HIFTHY |, —ENIITEAR E eI Tnd, LLl, RERMLRALTBE%
BB, ZRZ2ADONTHAEZRBEIE, HIGREFADRELHFEIND, T2 T, VY HALXICE
T AR EDZEBSAARCHA DAY 2a— VDT —Z ZE L. b — bR 7RG 20504E 1K
DY I NEWHTERRICE R LG a2 i Lz, B, ¥ WA Z BT 2BEAFOK G X EXIR
KasTh b,

4. BERUELE
(1) OxINF O EREFTM
a KRELENICHEY SEIERBEREORE

LIME2<°Global Burden of Disease’z K2 & L., LW LEH7-Y ODALYZEI L=, WHHET V7 0Tl
WIS, ZOMERETLHZ L T, KfELESH (SREST T U A ALb) (24 5 20304 « 20504 O DALY %

69



S-14-4

&

B U7z, MRZ2RA3UTRT, LTH T L7254 (WHOREE) | EEEANRDKEL,
WTIRKE, 2L C~v T U7 - T U 78 THIEIZSIZEREL o, L, DMNT%EE
FEmT S & BSRENEEICKRE W, —F, BEEFHI~T VT L0/ In, ZhiE, KRED
DALYME23106.14F & RE WDIZkt L, BHEZFRIT2FE L/ NS WD TH D, KREKEDODALY R KEZ VO
X, RRBEDEDFICEZLSBELEMEES 2L, SHICUOREOHERIZEB D TIZE S IR WE
Bl EEL, FNERALEDALYE 8> TNWAH72HTH D (LIME20fE) , —JF. WL
LIME2IZ & 5 E#EBUL, b &b & DRERHRBRREBELE S TN D AXITHEAEL, HLORMITE
KBRNEBZLNTVWDLEOTHD, L, HEZFHAODALYMEIZ, FIZhEEZR L L4k
ENPHROOLNTNWDHTD, B EETITELFICHLZ AL, DALYEIZKES D LB 615,
Flo, WEICELRWERE A B E L TR0,

400
350

300

250

200

150

100

50
0 . [ | —_— —

<37 k) THIE EEZEH
m 20304 m 20504

B L& [10004]

B4.3.1 W7 V7 ICBIT 2 REERIC & 2 REEHEE KR (DALY)

X4.3.1% AR T 5 &, IRRENEERERICAZ D, LR ODALYE O EIZRE T 2 [,
BLO, HEZFBEEEBLUIMIAREEICRKRE KFL, BRR - BIERPEAIR T EORFEREL &

BAZARBAENUE I NIVTHD R A EN D720 (FEEE, Wb 20504F 0 J7 2320304 X 0l 23/ &
W) L AU T T TR, BEEBAEEBICERT S,

iz, K ORI DR T D2 EAER FEE LT, 22 d~Z7 V7 Thsd, WHODWorld
Malaria Report 201412 K 5 & A & RR 7 TIEBFEHEE ANBEDOKEENREEL TWD, L, RE
DEMEIZREREHREON, BEZOLDOOEEENEG RN &, E2HHEHO /’Vﬁ/l/ﬁ YN 3
BAEEZEZDET IV TORAEITRIAENICIS NI EnG, FEMZRMHTIXFE/m LV & & L,

b B LU RIZTX BT DOEEIM

R MEE LT, WrEREEAEBEE L, BB LAEWEREEZ L TIORT, OTOEWNZEEE
BT LEZD L, HRRICH_NTY Yy AV ZIFRAFIEIC DI WEWR b,

70



S-14-4

FET=EK[x10°]
1
B /
08 | —swnus /
l/l
0.6 /
0.4
0.2
o—
25 30 35 40

=Ry aN=|

HiExmxum[Cl

X|4.3.2 B E O EREK

AL A TIZEAT 2 REKA 7 — L OFER E IR 7 — NV ORERZ WX TRT, RERA T —1 0
FERITIOSEHN THILIN, ZOKRFILE. DY IV ZTHEZANT Yy IAEZETFE I bEHICkEL
RoTWDLZENDND, ZOH, FLBIHBFE CLETOHENFEEL TWVWD, —FH T, M7
— NV OFRERIZ, ANOBEIZS L THEEORIENIZ-ZVH TS, 2K0RELZIET LT THN
ERERA T — VTRl &SN 2RO ETHaTH L0 b LiteWnd (72 LEHRIZE i
VW) L ISR ENETBICHT-o TR, BRI EZ THERRELTWIONERBICT HILEND
D, HIRA 7 — LV CToOFIE, £t o TN EEXBND,

0 <@ 0 o
Admin. Kep@augn Seribu #dmin. Kep@llaugn Seribu .

EEEEEE

0.00 - 50.00
50.00 - 100.00
100.00 - 15000
15000 - 200.00

200.00 - 250.00
250.00 - 300.00
ota Boger 20000 - 35000 fota foger
350.00 - 400.00
40000 - 43628) 103 A/1 X v 2 (0.59) HizY

(a) £EFRARr—)v (b) Huigk R & —v
X4.3.3 2R —NVEBLOHIBRA 7y — NV TORHER b 2457

c MERKEER X O O BEFTM

201642 H - 20164-10-11H OEFME DX ZE BT TN L2634, 2644 L 7x o7, D20,
MZED2A L #ZD10-11H OfE R 20~ TRd,

TP, BRERLEZRT, 2HCBWVWTHI0HICB W TH22MCHET 2 AN KL ZV, —RICHER

71



S-14-4

NELERERE L HEEREOTNUNRKREL D10, TOENEROEZEATDHEEZOND, 2
T, WEBMBEZRET IEOMHAEEII22HORKIE L T 5,
50%

40%
0
@ 30%
o 20%

10%

0%
19 20 21 22 23 24 1 2
REFZI

X4.3.4 REXZE ORBERZ O ST

WIZ, PSQIDHERLEE IR O 5 5 & PSQI b FH S 2 MEIR K #EE Bk 2 n 4, & NoEWR
HHN, WRIZHE N THEEBRICHERRERERS/ NN ERbs, 2 2 T3 MR K e ERIIKIE
O EFICEGRRIERR#ECHDI NOEETHLT-D, bbb & OMERREERERN/ NIV ¥y L
DFR, LD BRIRO EHEZZTROTWARBERH D Z b o7,

#4.3.1 AEXNREDOPSQIDBRRER D FHH S L HEIRF HER AR

C1l C2 c3 c4 C5 c6 c7 Wi I R 3
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CIED)
201642 1]
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Tl a— v, BRI a—N72 ) OF =X EEfF Lz, Bl LT —XIIERTHLHT-D, TDH
LO—MERYT, BEABENFROTHY . AAROERENEY (47 ¢ 2 AEERMECFE AR
) LR WMEBMAHAIN TV RN ERboT, TO), BHARICH A THEIGK OB A L) R
SKELSRD AL & 5,
#4.3.2

T INFIZRBITDIDEEEDOEDEE - NERE

Value
NO Parameter Unit q
| Housing
Office Retail Hotel Apartment
[ Average Slum
Building structure
1 |Building floor height m 42 5 35 35 35
Total floor area per family m2 B - - - 222 222 292
Number of family members people - - - - 227 222 222
90 50 80 50
14 [Window Area % (10 for pillars) (50 for walls) (201for pillars) (50 for brick wall) (70 for walls)
2 |Building wall type (e.g. Woooden, glass, concrete) Conrete % Glass Cement mortar % Glass Cement mortar % Glass Cement mortar % Glass Cement mortar % Glass
Concrete : 150 mm Cement mortar : 25 mm _|Cement mortar : 25mm _|Cement mortar : 25mm _|Cement mortar : 25 mm
Sidewal (No insulation) Brick : 100 mm Brick : 100mm Brick : 100mm Brick : 100 mm
Cementmortar :25mm  [Cement mortar :25mm  |Cement mortar :25mm  |Cement mortar : 25 mm
(No insulation) (No insulation) (No insulation) (No
Rooftop 272 272 272 227 Tile : 727
Window Double glass : 26mm single glass : 8mm Double glass : 26 mm single glass : 8mm single glass : 8mm
Material by wall layer | 1ewalll Thermal WimK 1448 0807 0807 0.807 0.807
» (thickness, heat
conductivity, volumetric (Sidewall) Density kg/m3 2400 1760 1760 1760 1760
heat capacity) Q
Rooftop) Thermal
WimK 22?2 27? 2722 2722 272?
(Rooftop) Density kg/m3 272 272 222 272 222
(Window) Thermal
WimK 1503 2722 272 2722 2722
(Window) Density kg/m3 2512 o o s o
0:'55"”:;”’:' S;’l'a(c:may (SZ'B'SEE‘"L‘::::[?:“ ) White color : 30 or 25 White color : 30 or 25 White color : 30 or 25 White color : 30 or 25 White color : 30 or 25
13 [Physical property Y % Grey color: 88 Grey color: 88 Grey color: 88 Grey color: 88 Grey color: 88
reflectivity & long wave
lemittance) Long wave emittance % 2?2 2?2 2?2 ?2?? ?2??
Window physical property ~|Solar transmittance % 38 64 38 64 64
15 |(solar transmittance &
reflectivity) Solar reflectivity % 23 6 23 6 6
15 cubic feet / min /people
Ventilation volume
015 015 272 292 222
Internal heat
People occupancy capacity people 272 272 272 222
Midnight 7 am =0 Midnight - 8 am =0 Midnight -9 am =70 Midnight - 7 am =90 Midnight - 6 am =100
7am -8 am =30 8am -9am =10 9am 10 am =50 7am -9.am =50 6am 6 pm =30
8am —12am =100 9am 10 am =30 10am -4 pm =30 9am -5pm =30 6 pm — midnight = 100
12 -1 =60 10 -1 =60 4 -5 =50 5 -6 =50
10 [People occupancy schedule % am -1pm am - 11am pm -5 pim pm -6 pm
1pm -5 pm =100 11.am -5 pm =80 5 pm — midnight =70 6 pm — midnight =90
5pm -6 pm =30 5pm -9 pm =60
6pm —8pm =10 9pm — 10 pm =20
8 pm — midnight =0 10 pm — midnight =0
Q

A ALULTTLANARLERAR LA ALUNANANNRA LSRN Description
[ttt
BL ] o
i B
. i

777777777 lining
c —'— B = Concrete
| C=Air
D
100
Heat transfer scheme for concrete roof
-
€ < 80
Heat transfer Material Depth k R g é.
(m)  (WmK) (m?K/W) 3 60
(5]
Outside air layer resistance on High emissivity 0,044 8 Q@
the exterior roof surface o % 40
(convection) - g
Conduction in roof Plaster lining 0,01 0,533 0,019 8 [§)
Concrete 0,2 1,448 0,138 o ® 20
Air 01 0,174
Gypsum 0,012 0,17 0.071
Inside air layer resistance on the\_High emissivity 0,120 0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
interior gypsum surfacey, ;ei-\‘ ~
(convection) %ﬁ—%” j%- 7; L’
R Total (m? K/W) 0,566
U (W/m? K) 1,768

X4.3.7 B LREBFT L OBEKEE X4.3.8 BENBEEBZFTEADERAFr P a—1L

(3) Ux AN ZOFEHREICX T 5 8K OB AZ RO M
a BLEFbBLOBNRRE
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NTNDLZ bbb,
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Case Study on Mitigation and Local Adaptation to Climate Change in an Asian
Megacity, Jakarta
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[Abstract]

Keywords: Urban climate, Advanced climate forecasting, Megacity, Retention pond,
Green Infrastructure, Life cycle assessment, Air conditioner

Plausible urbanization scenarios are often lacking when assessing climate
change impacts and formulating adaptation and mitigations strategies. Here, a
framework was developed to assess, mitigate, and adapt to the combined influence
of urbanization and climate change to future urban climate, hydrology, and
human health at high spatiotemporal scales (1-km, hourly). Using a
sophisticated weather model which utilizes detailed distribution of urban
morphology and anthropogenic heat emissions, it was found that dry—-season air
temperatures over Jakarta will increase by up to 1.5° C in 2050s. Densely-
populated areas may possibly experience lower wind speeds and air temperature
increases of up to 3-4° C. Long—term air temperature trends of 286 urban areas
reveal that intensity of urban warming may double that of background climate
warming. Because of temperature increase and population growth, elderly heat-
related mortality was predicted to drastically increase in the 2050s. Heat
stress (sleep difficulty and fatigue), measured in disability-adjusted life
years, was also confirmed through epidemiological surveys. Flood risks in terms
of expected annual damage costs will also increase in the 2050s because of
precipitation changes caused by climate change and urbanization. Climate change
alone will increase flood risks by 54%~100%; while including land cover change
and land subsidence will lead to an increase of up to 402% in the 2050s. At
coastal areas, increasing inundation risks, flash floods, and potential levee
damage at coastal areas were also confirmed using an integrated coastal model.
To reduce heat stress, mitigation and adaptation strategies were proposed; such
as afforestation and alternating configurations of tall and short buildings to
promote shading and vertical mixing of air. Additional strategies were also
evaluated wusing an urban weather-building energy coupled model, damage
functions, and life—cycle assessment. Green roofing and reflectance paints are
effective but are not feasible for Jakarta. Air conditioning reduces heat
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stress most effectively but has negative feedback to the environment. For
cities where afforestation is difficult, electric vehicles and heat—-pump water
heaters are recommended. Near the coast, 20-m mangrove plantations may reduce
the momentum of water flow during embankment breaches. Inland, retention ponds
and recharge wells were found to reduce flood risks by up to 33.8%, while
proper land management may alleviate it by 33%. The framework developed in this
study may be applicable for other cities. Through a deeper understanding of
the effects of urbanization and climate change, better adaptation and
mitigation strategies may be formulated for any city.
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