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a) A Y RT—ILERETIVRF

Weather Research & Forecasting (WRF) E7 /L &%, &
FR72 R T & 2 U BT A AFFE0 72 DI KE D
NCEP/NCAR CUrHR% SN - e R I 15 T
IVCHD. AHFGECIEWRF-ARF V3.0.1.1% U =,

b) #t¥ v/ E— » ELTRILF—ERET/LOHBEM
CM-BEM & 13, Z@#iti¥+ / ©—ET7 1M e, b
Jb o TR 7 LBEMY D2 & il LT-E
TNTHDH. CMBEMIE, ATHEEAEN LIAHiR S L
HZER AN X O EA R 2 KT 5 2 &
WATREZRET L TH Y, #TE oM@z HE 35
H7EFLE LT, WREICHaHEHEL TdHh 5% WRF
TG SN BBERESEAMTD B & TCOMBEMIZ X 0 i
HI &N DK EZ8~oiflh i - BHEL - L - et~
T w7 AlX, WREDSHE MG ET 5 EERFEICE
TO W7 T v 7 ARREE LTRSS, —J5
FEAMEE DI TR LTI, R - B 6 0%
- RREEBE LT BEROK - BUNET L TH D
Noah-LSM ®ZWRFOH 77 /L & L TR L=

0) AfFEUNEZE T UM

HBM” (Human Body Model) |3EEMERE T 5 Bt
WHIRE  (Standard New Effective Temperature, LA SET"”)
%, CN-BEM N CHIHT 2 72 DI BT S 7= AR
BTETNANTHD. NMEEaT (KGR L= (G
JE) \ZHEIL, RS (KUR - ABXHRE - BUE - 7
LIRS & AR (7 afil - (AR 255 L
A FHETHET LV CTHD. NEREIOT DO
BRI & Vo T IREVEFRER G, R G2 - PR SGE
& RGE OB IBHA IR Y O% 7 a2 2@ Ca
T L 2 VOIREI AT L, EAMVER (L 2m
EE) O SETREHEND. F7-, MmEREBKIRE
WBGT O Tl b RIEEE T HET L THH.

) eHEEMH

£l B i A4 & L 72 WRE-CM-BEM-HBMIZ X % i
FHERIZOWT, ZOFHAEERAR-AR Y. FHRERIE
do1, d02, dB3PD3OEFHTEL, FAT AT FEZED
FEAIT o7 AFHESEROKEE L, ol ;5 60X
60, d02 ; 8181, d03 ; 81X81iT, KIFEK&GF-MikEIL, dol
73.5km, d02A31.5km, d03730.5km & PN [a12 - T4
FERMETDEOICERE L. WRFETOKK - i
- SR HIRESOWI - SERSEEORREL, *
“TROINEET =2zt 3L, MAT, BEmORE - -
HFIRIZONT Y, RIENOETRIT—ZI12b & D&%
ELT (&) . 2o, HEFRSCRKEE RO
Ax—ILEVNSTEWRF EOWELA 7L g 2oV T,
R20HY T LT

WRF-CM-BEM-HBM -~

!
! 1
| SET*(°C) i
Initial & Boundary ! Meso Scale Atmosphere ? 1
Conditions | (temp., wind velocity, —————— HBM —|

1
: cloud:f’fe'c!s, cte) Human Body Heat Budget! :
! : i (blood flow, sweat, breathe, etc.)| 1
| CM — 4 i

!
Urban Canopy ! Urban Canopy Atmosphere Surface Meteorological |
Parameter | (temp., wind velocity, Elements !
: humidity, etc.) 1
A | !
, v o 1
'——— BEM — WBGT(C) |
S —_— 1
Air Conditioning . Urban Buildings I
Systems Parameter]| ! (sensible and latent :
\ hropogenic heat) !
1
lecccccccccccccrccccccccccccccccccna

X-1 WRF-CM-BEM-HBM O
d01 60 X 60 d03 81 x 81
/ dam [ id r
A v
/’) O 4 // L
S J 4 -
fod0281x81 20

'

N - -
M Type-1 B8 Type-2 | Type-3  Type-0

BO-2 ARl & R
(A T RTVERRUGYSH IR, * : 2 BREA.
Type-1 : FHEALRIEIX, Type2 : MIGEEATEERMEX, Type-
3 REEEREX, Type0 : ZOMOERHIHEX)

F-1 WRFZET 20 - BEfLett:
Item Setting
Initial &
Boundary Soﬁmsfze:;pv) -NOAA / NCEP / FNL (Global final analysis data)
Conditions Resolution: 1deg.(horizontal), 4 depth levels, 6hour
(time-varying) Sea (SST)
For d01 & d02
-GSI LULC data
Land Use and Resolution: 10-100m(horizontal),17category
B"u@m Land Cover  |For d03
g::d;"ﬁr; (LULC) -GSI Digital Map 5000(Land Use)
d’iap) Resolution:10m(horizontal), 1 5category
-Digital Building Polygon Data
Topographic -GSI elevation and slope data
Resolution: 50m(horizontal)

GSI: the Geospatial Information Authority of Japan

=2 WREIZBU DWEEA T > a2 O

Physics Option Adapted Option

Longwave Radiation RRTM scheme '
)

2)

Shortwave Radiation Dudhia scheme '

Microphysics Lin et al. scheme '
Cumulus Parameterization 3)

( only for domain-I )

Kain-Fritsch scheme "

Planetary Boundary Layer Mellor-Yamada-Janjic (Eta) TKE scheme W

Surface Layer 14
Land Surface Model
Urban Canopy Parameterization
(only for urban grids in domain-IIT)

Monin Obukhov (Janjic Eta) scheme
Noah Land Surface Model *
CM-BEM
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=3 CM-BEMIZEIT 53T A —H&E

(Type-1 = FBACREKIZI1T D EH])

. Thermal Conductivity | Volumetric Heat Capacity | Albedo Emissivity
Part Material B 6 3,1
(Wm'K) (x10° Jm~K ™) (-) (-)
Roof lightweight concrete/concrete/rock-wool board 0477 ( i) 1,600 ( ite) 0.20 0.97
. . composite . composite . .
(Thickness 0.301m) |(except 5th layer)’ i ’
(Layer spacing = ) ) . . .
0.301m / 16 layers)* Insulation (air-gap/styrene-foam)(5th layer) 0.026 (composite) 0.051 (composite) - -
Wall tile/mortar/concrete/sealed-air-gap/plaster-board 0.673 (composite) 1.790 (composite) 0.20 0.97
(0.225m /16 layers)* . -Areal fraction on the walls: 0.33
Wind la .
indow (glass) -Transmittance of solar radiation: 0.5 (with blinds) 0.87
Air Conditioning —S}{steml(33%): Natural—'gas—dn'ven absorption type hot and chilled \fvaFer generators (rated COP = 0.97)
b with water-cooled cooling towers placed on the rooftops of the buildings.
Systems . -System2(67%): Electric air-source heat-pumps (rated COP = 2.58) with air-cooled heat exchangers placed at each
(cooling operation) storey of the buildings. -Target room temperature : 26°C

* Energy Conservation Center of Japan (2005) 9

b Kikegawa et al.(2006) 10) ¢

e bMBIE O3 (B-2) O#RTTZ Y v K~CM-
BEMZ i L7-. @ osMECHEGER & VW o 7m AT
HipOJEtEEE & = OB, MEEEHI & D FERE
IREE, RO R BRSO 2 EORGEY, 3
BRODRE AR 7=, RBJUITREDO—HEFT. CM
FTHEEINDATHAD 5L, BEMA TSGR E L
ROVHBN RPN OV T, KA E R A X
Y RUF—% (EAGHd2000) IR STV 5 B
COHEHEMNBHER LTz, BT Y v Rz 23
1972 R F 2 ] - e R A A > > 2T —
29 [E PRI 5000 (R P, £4HR
PR ISAE B H R B BT A D3> DF — & v
FHL, Typel (FHBIGREX) , Type2 (MAEEA
EEREX) , Typed (REFEEREX) D3DICHFE
L7z, CMDBREEE T AEXIR T 2 =5 (Y
IESCRERIEMTEEEIA 72 L) 12O\ T, A HETTE
I SAE L R R Uk S T D B U
ST =AM FEH L. HBMODOF /3T A —H DFRGE
g, SO Z R L7

) fEtm St

MR AR L RCARAD 7 R AR\ V2 20104E E Z=D8 H 2 H
NHSHIFITRE Lz, &t —AOFEIIRAITR
T ETIVOREERGET, Bl — A T 2 Case0DFHH
FERE A T RRGE &4 T RTVEE KRG YR IR
TORET —H & Wl 5 51 THro Ttz SRS ONE
BRI E-21 .
FFEREFHIZ2030E D ERAE L TRY, RO
BB DS B A EET HT-DI12, SRR LTS HV
7o RWFFE T, KRUEHH A E T /L MIROC32
(medres) *"DSRES A23F Y A F TRl S 7-20304E%

The 1st layer is placed at the outside surface, whereas the layer with the maximum number at the indoor surface.

DOEIGAEOBRLY B 07555 e % WRF-CM-BEM-HBM O 4]
I - BERSGIEIC BT L, fERTRIGHR AT 72

Casel ~Case3 L2030 TR T —ATH Y, 1Rz
(LI 2 TN L7220 Casel IS 2, HEEVEIIR A — 2
(Case2) , #k(bAr—A (Case3) 2D FIENr—
AZBE LT2. Case2 TIECM-BEM Tt-HL & 5 &k
B HEhEHEENE 100%H I L, Case3lZBH OfM L7 —
AL LT, Wi - AR - BER AT OfkpEe 2 R-40
WO ICEE LTz, E7220305E 04 RO A2%
BURD AT & Hl UMERZHM b R D2 &b, A
F OIS 72 < HEFI F-CAR SO S RIZ 25 b
PO ERE L. ZIH D Z & hHCasel ~Case3D
kY 23—y a BN, By —AThob
Case0 & [AIERD L HFI O XA/ ST A — & 7p E D%
EEHERL, FHEEfTo7-.

T AT —AORE

. . Anthropogenic Vegetaion Areal Fraction
Case N; C It Period
ase Rame | L-omputaion Ferio Heating | Ground (1) | Wall () | Roof ()
0900 LST 1 Aug. - 0900
Case0 LST 10 Aug 2010 on X 0.00 0.00
Casel on 0.16 0.00 | 000
Case2  |0900 LST 1 Aug. - 0900 off 0.00 0.00
LST 10 Aug. 2030s 040"
Case3 on 0.30 DRITEE) 0.60
0.49"

Yy RTEICEE. FNCIEZ Y v REOEE R

3 HEER

() SBOBEHRE

WRF-CM-BEM-HBMODOIEERERD =8, Bl /r— AT
& % CaseODRIRDFHERE R 244 TBARA (Obsl ;
ERE1Sm) &4 RTVE KXY R
(Obs2 ; HIEEE40m) ORET —# &g Uiz, iR
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Obs.1Z&Te 7 ) w RidTyped (REFFEREX) TH
D, Obs2idType-l (FHHFT-RHETR) 1C5%4 T 5. &G
WaEREEND 7Y v ROBIHIE L A U & EE T D Cased
IR DEEMERAE L. A HRAEENGEND
7w R&EGid AL L, AHETVENEGEN57Y v R
ZGrid B& L7-. Case0& Obs. 1 DL TIE, 8HSH L9H
IHRFHMAS AL DAL A A, femicii & SRR oo HE

Zl, KO B2 KARZ OB AR B S T,

SHEH L9 IIMhd AIZE~, AMBEHE D222 & h
5V a2 lb—ya U TEEOHINARRTEEEZ BN
%. Case0& Obs2 & DL Tl RN KR O/ T
DR SND. ZHSORESICOWNTIE, ZMm
PRET L « FURET L7328 OBEERYIH - BERAAH TS
FRIRRE DRERIT A Y FNTT — 2 %9 572 Ll &
D FEE K> T LERZ B H.

—Obs.l —Case0 ~ 35 —Obs.2 —Case0
foa Vi
\AAA
H WA 5,
\ v v ' 25

23

Air Temperature(C)
PPN W W W
W O — W W

B3 s SIR OGRS
(Obs ; AHEEKGE, Obs2 ; AHEIVES)

QB —R LFET /M —RAD
RIFIORRED> & Case0DFHRHAM] D 5 © THRER DM =
SIROFEBNEDA-4572 2728 7TH 14 O H F2m&IR Sy
HOFHEFER KGR — A Z L ICK-4U”T. Cased
IZHA, Casel CIIEIRE OIS, B4R
HOAMOZBIMNE TITI R TRISCOFIRB R 5 5.
L BT CE, P TRNICOFER NS, B-5
IZ13Grid A & Grid BOFHEFER A7, A HIXGrid Al

0.5°CDGrid BTIIAINICOFIRNI S, 4L TIIGrd A,

GridBE HIZFINICOFIEN R Sz,
IRIE LT X 2 FlEZ R

FHFIHIZ LT
ARV ZNSY g

3515’ I

24 25 26 27 28 29 30 31 32 33 34 35 36

(b) Casel

24 25 26 27 28 29 30 31 32 33 34 35 36

(a) Case0
B4 KEHEAs— 208 HTH 14RO FomKR D R 5

)
<

35

%3@// xX%y'm
—Case0 -e-Casel

T
0 4 8 12
Grld A Grid B

-5 AHuSRI ORI RAES

w
@

N W
o =

]
=2

Air Temperature(‘C)

—Case0 -=-Casel
T T

[N
G

16 20

(3) BIEEE SR DEHE
a) b ESUR
BIRONPHE DT, KSR — A DHE
FERIZONT, Casel & ORIRAER & IEiE1T o172,
B-61 ) R O E2mDOKIRZED A TH 5.
NIHEADHIRA i L 7~ (a)Case2-Casel TIE, 4 dE
A IR TROICRIRK FAR L, 4 bREilio
JHMOFIME TR THISCORIME TSNS, A
THEN X0 < P EN D Type-l (FHHHR) X T
%, B CRATHICORIRME FRRLN, EEkiC
KBFIRBAAEATRETH D Z £y -7 (B-10Grid
B) . ATHEMED A D72 Type3 (KEEER)
HIXTIE, 02~04COKIRME NI E L7, A=
WeoAua) (R MA) 1Az A RBIMNIRICKURIR T R
BRELALNIZZ LD, RREH L4 k210 T
V370 < JERIHUIZ & 5082 5-2 DX EWR D,
kALt A i L 7~ (b)Case3-Casel Tl,  Hiue=> -]
IZEBHT02~04COTIME PR 5D (B-6(b)Case3-
Casel, [X-7Grid B) . Type-1 (FF5HTR) HX TI323~5
BRI CTHIE D RO A Z L 0Dk Ic e 53
T AL OIFEIIR I TH 5.

)
o
25
PR
QOA

. ey ﬂo%\
5 - e
3515 S “
7 o (2 S

i ° < %5ed
. 1l s
i v'ﬂ,,\%
T %JF 0 9 ©
5 % [N
S oS,

137°00'

8-7-6-5-4-3-2-10 12 3 4

(b) Case3-Casel

8-7-6-5-4-3-2-10 12 3 4

(a) Case2-Casel

-6 RO OR: @ATHI4RE  Hi -2m&UE)

4 *-Case2-Casel +Case3-Casel

oo

— koY

-0.6
-0.8

-1 . .
8§ 12 16 20 0 4 8 12
Grid A Grid B

B-7 ISR OAGRE

g; >Case2-Casel +Case3-Casel
0
-0.2
-0.4

Air Temperature(‘C)

Lo
229 S

16 20

o
IS
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b) iR

T & RRRIC SIS ER 7 — A DOFHRARE T & Casel DFF
FUfEROSET* L WBGTD 7% & 0 [l a 1T -7, K-8i%
Grid AlZ361F 5 KRB OSET* & WBGTORHE KGR %
SRY. Case31ESET* TlE04~08COIRSEZEN K 5778,
Case2 CIFAURAK FIE EOZIRIT R B 7e 7=
WBGT T b [AlEk7efE A1 23 A 5, Case3 Tl KT
04 COIREZEN R TE 7=, Case3DHIA IR ITERIL
r—ADCased &V HAK, CasellZHbARFRTHI-5CD
BEAPHEETE2 (B9 . Case2lIHiZRRE I
1FE A EEER 52 P Casel ISFVVEAR LTS (B
9) . ZNHDZ LA BCase3lISETHPWBGT & o 72 A
RO IR 705K & 5 2 5. Grid BCl3Case2,
Case3 & HIZSET*23 H 1O DRFEHFC02~05C DK
TSRS, HIFRITIEE © b R B R b

8; ~*-Case2-Casel +Case3-Casel g: *Case2-Casel -+Case3-Casel
~ 0 M ~ 0
02 $ gz weerEEmR oo
£ 04 504
mo Q-
% -0.6 § -0.6

-0.8 -0.8

-1 -1
0 4 8§ 12 16 20 0 4 8§ 12 16 20
-8 Grd AlZisi) 2B ROZARO Kk
(/& ; SET*, 45 ; WBGT)

5 58 " ! “<Case2-Casel +Case3-Casel
E 54 ——Case0 N 0 oK
5 50 =Casel N -1
£ 46
2 4p  +Case2  J X 2
538 wCase3 g 3 3
g 34 ey
£ 30 % < 4
3 26 -5

0 4 8 12 16 20 0 4 8 12
X9 Grid AlZI3UF 2 M A OO LLii

16 20

OREENTE

X-1012Grid BOAFHH 7 — A 2 & ORI s 7R
TR A7~ Cased|TCasel I EE, 23~THEODRS
[200W BB DM R TR B ORI R 65, 20
MY, Grid BoOCase3lZ 51T 2 KU b OEE L34 L
TRY, KMOKIR EAPENTFEORIMI B LI
Ezbnd (B-6, ®-10) . L LEBHFEEOE—
TH BT /N TCase3 TlE, T DD — A2
BN EFH LTS, Case3 TlddhZm & B0
BEZKTIELHENPREL, HOHNLAFETO
BRI B B2 - B2 55, Case2ldCasel &
I RIEFRE GRS R & 72572, Grid AldCase2, Case3 &
H1ZCasel & DINFEINTHFEOZLNT L A LRGN
Modz. Grid AldTyped (REFEERERX) THY, K
OB Type-l (FHIRERX) (2hh~b7z
W2 8OGrid BIE E s T L D e o 7z,

4100
3900

(W/m2)
(9%} W
]
S S
s 3

3300

Hourly-accumulated
Cooling Energy Demand

B-10  GrdBIZI51T 2Bt B O ) 17

4. F&¥H

ARFFETIE, #HRS - B LF— « AR
i 7 /L WRF-CM-BEM-HBM % Fl U N T 44 1 R &l
B DIREERBEOHIUAT & 20304E DI Tl A1 TV,
SRR T D OIS HRAMN A 525 U7z, IR LR
W20, ANTHEEVENE 7 — A (Case2) & fkfbsr — A
(Case3) D2 DS ATr —AZFHE L, Rz
N L7\ Casel & D ELIG & LG A4T\),  Z DOZhEOHE
L7z BT VORSEERGEL, Bl —A TdH 5 Case0D
MR AL TRRGE &4 T RTVEE R RIG Y H IS
BRTORET — & & Wied 5 HETIT 72, WRF-
CM-BEM-HBMIZ, f#tr7'V v RiZBIT 2H ESIEO A
A BLRTRE Ch > 7.
FERTRITIE, AR OB < L <SR o
IR B R 20 b O S AE LINT 21T > 7=
2030404 [ ERARTIRE CIE, HI7 — A i
MK L, A BEHEB CIERICOFERI TS .
%< QIR THEN RSN D, At RE I L
NTHEENEE 7 — A (Case2) Lik(br—A (Case3) D
IR ISR AIBE L, TOMREHEE Lz, Case2 T
IR CH ESUROIR PR T X, I kic XA FE
ZFIRRTRECTH D Z E N o T, Case3 T, Case2lE
EORIBE T OMEN R SN2 T208,  AROUEAK
IZUTVSET*1302~0.5°C, WBGT Tl KN THI0ACDIR.
EENPHER T 7o, Elig - @WRmOREREMIC
RELRDRHY, MEENTHEC AL L2 L
N7,

BHEE | ABFIEISCRI R RSB SR 2 e~
/' Z 2 (RECCA) | DOIHFFERE WFFEEE  fux

B O—BL LT b0OThD. ISR L THE
ERT.
BETH

1) Skamarock, W. C., M. L. Weisman, : A Description of the Advanced
Research WRF Version 3, NCAR/TNA75+STR, 2008.

2) Kimura F., A. Kitoh : Downscaling by pseudo global warming method,
The Final Report of the ICCAP, Research Institute for Human and Nature,
Kyoto, Japan, 2007.

-113-



3) BURIE - ®FFK - B TIESE - ] Brz - AR, R0
Al R OREGRE & 6t & U7 BN AL RS EERRGE & GElEl
LA O L7k TR, A AR PR BRER L
A5 55 75 4%, 55 647 75, pp87-93,2010.

4) Kikegawa Y., Y. Genchi, Y. Oshikado, H. Kondo : Development of a
numerical simulation system for comprehensive assessments of urban
warming countermeasures including their impacts upon the urban
buildings’ energy-demands. Applied Energy, Vol..76, pp449.466, 2003.

5) RABMEAR - BN ISR - T, Bl G e T L &FIH
L7z BAVAHIE Y 2 7 OFHIETFEIC B 2015, BREZ It
BlFERSCEE, Vol 25, pp.335-340,2011.

6) Kikegawa Y., A. Tanaka, Y. Ohashi, T. Ihara, Y. Shigeta : Observed and
simulated sensitivities of summertime urban surface air temperatures to
anthropogenic heat in downtown areas of two Japanese Major Cities,
Tokyo and Osaka, Theor. Appl. Climatol, DOI 10.1007/500704-013-
0996-8,2013.

7) Kondo H., Y. Genchi, Y. Kikegawa, Y. Ohashi, H. Yoshikado, H.
Komiyama : Development of a multi-layer urban canopy model for the
analysis of energy consumption in a big city: Structure of the urban canopy
model and its basic performance, Bound-Layer Meteorol, Vol37,
pp-395421.,2005.

8) Chen, F., J. Dudhia : Coupling an advanced land-surface/ hydrology
model with the Penn State/ NCAR MMS5 modeling system. Part I: Model
description and implementation. Mon. Wea. Rev., 129, pp.569-585.,
2001.

9) Gagge, AP., AP. Fobelets, L.G. Berglund : A standard predictive index of
human response to the thermal environment, ASHRAE Transactions, 92,
pp.709-731., 1986.

10) Mlawer, E. J., S. J. Taubman, P. D. Brown, M. J. Tacono, S. A. Clough :
Radiativetransfer for inhomogeneous atmosphere: RRTM, a validated
correlatedk model for the longwave. J. Geophys. Res., 102 (D14),
Pp.16663-16682.,1997.

11) Dudhia, J. : Numerical study of convection observed during the winter

monsoon experiment using a mesoscale two-dimensional model, J.
Atmos. Sci., 46, pp.3077-3107., 1989.

12) Lin, Y. L, R. D. Farley, H. D. : Orville,: Bulk parameterization of the
snow field in a cloud model. J. Climate Appl. Meteor., 22, pp.1065-1092.,
1983.

13) Kain, J. S., J. M. Fritsch : Convective parameterization for mesoscale
models: The Kain-Fritcsh scheme, The representation of cumulus
convection in numerical models, K. A. Emanuel and D.J. Raymond, Eds.,
Amer. Meteor. Soc., pp.246, 1993.

14) Janjic, Z. L, : Nonsingular Implementation of the Mellor—Yamada Level
2.5 Scheme in the NCEP Meso model, NCEP Office Note, No. 437,
pp.61, 2002.

15) B pNF—t 2 —, Pk 16 FEE—FT7 A T REL
GARRNTR S 28 = 1 H ORI B DA RS &, 2005,

16) Kikegawa Y., Y. Genchi, H. Kondo ,K. Hanaki : Impacts of city-block-
scale countermeasures against urban heat-island phenomena upon a
building’s  energy-consumption for air-conditioning, Applied Energy,
Vol.83, pp.649-668., 2006.

17) Kannari A., Y. Tonooka, T. Baba, K. Murano : Development of multiple-
species 1 km x 1 km resolution hourly basis emissions inventory for Japan,
Atmos. Environ. Vol 41, pp.3428-3439,2007.

18) [E - HBHE, ORI A > =7 —27, 2009,

19) [E-HEEST, ZfEthEd 5000 (HEFIF, JrsE) , 2008,

20) 4 R SR BIHERER. (@A) ST —%)
2006.

21) Nozawa T., T. Nagashima, T. Ogura, T. Yokohata, N. Okada, H.
Shiogama : Clomate
atmosphere GCM called the model for interdisciplinary research on
climate: MIROC, CGER’s Supercomputer Monograph Report 12,
Center for Global Environmental Research, National Institutr for
Environmental Studies, Tsukuba, japan, 2007.

22) [ESCAt PR - N EBFZERT, AAROFHEA D,

CPRR 2445 1 AHERD , 20124F3 A 30 HAFIR
(2013. 7.19 24$)

change simulations with a coupled ocean-

STUDY ON MEASURES FOR ADAPTAION TO FUTURE URBAN WARMING
IN NAGOYA URBAN AREA USING PSEUDO GLOBAL WARMING METHOD

Shohei AOKI, Yukihiro KIKEGAWA, Hiroaki KONDO, Tomohiko IHARA,
Yuya TAKANE, Masayuki HARA and Sachiho ADACHI

The integrated simulation system of urban weather, building energy and human body heat budget models
was applied to Nagoya urban area to simulate the presaent thermal environment and to project its future
change in 2030s by use of the pseudo global warming method. The effects of measures for adaptaion to
future urban warming were also estimated through numerical simulations. As a result, summertime
surface air temperature in Nagoya city was projected to increase by about 1°C in 2030s. This wariming
was also predicted to be counterbalanced with the measure of anthropogenic heat reduction. On the other
hand, urban greening measure was estimated to have less effect in warming alleviation but larger
influence to improve human thermal comfot indicating the decreases in SET* by 0.2-0.5°C and WBGT of

up to 0.4°C in Ngoya city.
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