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KRFECIE, Eftg OIERF155 R ST 5 1 CReSS (Cloud Resolving Storm Simulator) (2
REEZ FEANCEJE T & D EmiEfEE 7 /L SIBUC (Simple Biospher model including Urban Canopy)
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Fig. 1 Urban canyon.

Fig. 2 Building element.

Table 1 The parametersof Fig. 1, Fig.2

’ symbol H definition ‘ unit ‘
F,, direct beam W m—2
bw building width m

k number of building story
in acanyon
ho unit height of story m
skyw sky-view factor for wall rad
skyg sky-view factor for road rad
0 incident angle of direct rad
beam radiation

AR TR P BERIEIREIADIC & 25 IS B IR I/ S 7
b= v (F Y B A —)b, 20~200 km &) OHET
HD, MBS NEBRREREFOZ DL O RBIR 2T
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PEMiRS &€ 7 /L CReSIBUC 13, ZFEOIER: 8K
45 /)L Cd 5 CReSS (Cloud Resolving Storm Simulator)
12, KHESPHERTH DA B8 T & L3Rt 7 L
SiBUC (Simple Biosphere including Urban Canopy) % i& A
L7z & @ (Moteki(2005)) T v, Al D 4f: 2 K S
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15:00 — 18:00 (JST), RAINFALL (mm /hr)
1999/07,/21 12:00/ST — 15:00JST
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Fig. 3 Averaged tem-
perature and wind for
12 - 14 JST with
AMEeDAS.

Fig. 4 Accumulated
rainfall for 15- 18 JST
with Rader-AMeDAS.
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W2 | RBESEER O LB D 7 D ITAT o T 2R PR B
FERREWVINLEDIT Lo TND,

SRIOERTIL, WEZERFBEYH O 199947 A 21
HIZDWT, Fig. 5 /N S\ O T 09 JST 7225 21
ST FTIOREDOY A LAT » 7T 12 BEIOFHEE
Tofc, T OMEIE, AKFEAEFHFEIL 5 km T, #73#
1% 100 x 100 x 45, fFHiEEo> FFOEEE I HRR 140.0°, b
¥ 36.5° ThD, PIHIME, HEFUEIZ SV TR T
227 R LET L (RSM: Regional Spectral Model, 4% 7%«
129 x 129 x 20, #&7-[EkE 20 km) (2L 5 Fig.5 DK &\
F ORI IST D 1 R0 755 5 (Bl - I R - R

JMA-RSM (20km-grid, 129x129)TY
= \

CReSiBUC (5km-grid, 100x100)

Fig. 5 Calculated domain.
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Fig. 6 Simulated results with the CTL of (a) accumu-
lated rainfall for 15 - 18 JST, (b) averaged convergence
accumulated in the 0.1 - 1.0 km-layer for 15 - 18 JST,
(c) averaged temperature at 0.1 km for 12 - 14 JST, (d)
vertical profile of temperature and wind at 13 JST, (€)
averaged sensitive heat flux at 0.1 km for 12 - 15 JST,
(f) averaged latent heat flux at 0.1 km for 12 - 15 JST.
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P oA B LT, Bl S o hmikicle~5 &, %
DORALBITOCHEIC TN TR Y, HtEDO0hEn,
T 513 CReSIBUC D 7 & o RIELSM WK
BRMEORBEICHIEKFEL TS EEXbND, AWFET
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Fig. 7 Land-use distribution given to each simulation.
left figure; fraction of urban area, right figure; fraction
of paddy field.
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Z O PDY & UBN OffEHIZ, #4540 O DS
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B DIERNLE IZE LB RIET 2 L 2RI LT 5,
SFED, WHOAESLHHERORE SIZE-T, E—Fh
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42 AIHBREIIXT HBERER
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NOEBERIZTLTND I ENRTHETE IR, REICE
ZETOFHFMUIES TR, ZDOTW, ABFZETIE
200Wm™2, 400Wm~2 o N THEBA L % W28 i —4RIC - 2
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Fig. 9 ICMFEBRIC L5 RRERT, ENENOFERT
CTL TR TR O HFEIROMER U7z, SEIRCTER) M &
1%, FhEh 243 mm, 246 mm TH Y, CTL [Tt~ T
50 %REEHM L TW5D Z &2 5, AHD400 DRk D
BB D Tl > 72728, RE L7l Tty
T AHD200 &gk A EE DBk, OHM
THIRWEEKRE AR LD T, EERIC AHD200 XY
LRI Nz EB X DBND, 2F D, ATHEE
DRELRNERDITE, BKEIZHLREENNTISZ

15 — 18 (UST), RAINFALL (mm)

15 — 18 (JST), RAINFALL (mm)

(b) Precipitation
(UBN - CTL)

AVERAGED TEMP FOR 12 JST — 14 JST (*C)

(a) Precipitation
(PDY - CTL)

AVERAGED TEMP FOR 12 JST — 14 JST (°C)

— ——
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(d) Temperature
(UBN - CTL)

(c) Temperature
(PDY - CTL)

Fig. 8 The result of the PDY, UBN, (@) accumu-
lated rainfall difference in PDY-CTL for 16 - 18
JST, (b)accumulated rainfall difference in UBN-CTL
for 16 -18JST, (c) averaged temperature difference in
PDY-CTL for 12 -14 JST, (d) averaged temperature
differencein UBN-CTL for 12 -14 JST,

EWRIBEND,

Wi SEBRIC IEE A1E, UBN Lv k&<, CTL
FOERRTENEN 14C, 27T CU ED EHEZA T,
ZORER L L TEHE COBCRBIERF IR 2D, Zh
IZE -2 TCTL £V BV EAR b6 Iz, il T
DAY AL, CTL &N TRATENEN 10 x 1074
sL15x 1074 s Lot e 2p o=, E7-, BEEMIE
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15 = 18 (UST), RAINFALL (mm) 15 = 18 (JST), RAINFALL (mm)

ad

(b) Precipitation
(AHD400 - CTL)

AVERAGED TEMP FOR 12 JST — 14 JST (*C)

(a) Precipitation
(AHD200 - CTL)

AVERAGED TEMP FOR 12 JST — 14 JST (°C)
DIFFER! ( ad

— ——
3 -1 -03-01 01 03 1 3

(d) Temperature
(AHD400- CTL)

(c) Temperature
(AHD200 - CTL)

Fig. 9 ThesameasFig. 8, but for the AHD200 and the
AHDA400.
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—%IZ, AT HLEIEER A o H R M T 7
ClokBMmApKE <, ZOREIC L > TUEZELN L FIC
BAELTWEELZ W, FEE VORI AN
WIS 5 & [RIRFIC S U7 B IS 295 BV OREmR C
BOWIN S5, HEEEALDELLL, BEAOBIZ
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DX, BWASENL L, BHELTOSHITIEC X
DREZFZEZRTL, TORERIA~IRILSEET S
B, FIHOBmMUCEELTWSEEZ NS, T2,
BYOMMMRKENE RSB IZ 72D, %Ki
EAETh ARSI L, AR RET2hE (10
W) BbDEEZBND, £ IT, A IR
WZEB L, @il o Bz L OET g R
NEKICRIFTHRICHOWT, BREESESAORA D
2 D F25 (ROOFL, ROOF2) #1T\ i L 7=, Fig. 10
WA FEBR O BAR T & FE oA & T

ROOF1, ROOF2 i 8% Fig. 11 1274, ROOFL Tl
Bk K & < A~ ), KURITERKR 3 CRERD LT,
T TOKIRICE LTI, BEEO KGR BUD N8 L
TWDLEZ LN, BCKE TOBEROBDSEETH
Do THUL, For =AU AN DI LRI R

Bilding View 64 Bilding View

ry

So
ocw B HEBRB KR S

o BB BRER S

(b) Average of Tokyo
a) CTL .
@ Metropolitan Area
(c) ROOF1 (d) ROOF2

Fig. 10 Roof height distribution. y-axis; roof height,
X-axis; rate.
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FEHEREZ RKE S LTW5, I EREE OB 2 %\
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N5, BREGENEHIICEWSA RO T, #lET
IRRGE DB I N S S BRAREEICITE D ooz, OF
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MRBTFELTEEBZOND,

—7J7, ROOF2 TiR/KIkA B SFmizyik L, CTL
X0 HEHTERRE A & LT 10 mm ARk AN
L7z, FECESREIL 229mm &720, CTL LT 6
mm RERN L 72, &KIRIE CTL (2~ T 01 °CRL Lo
MME7eo>TNBEDT, %ikd 5 AHDact D L 5 72efE R4
ELTE Wz L), HEWICTL b E v Eb Lotz
DT, BE LAOEHENRER L1372 TWARY, Tl
5, R A L D BEH DA Lo TN
HEREA DS L, AL D OBEWESER SIS A
Lz il EoTRIBEENELZEEZOND, FT2
YT A AN & B F NSV 72 2 & ik ROOFL & [RlfE
TH DD, ROOF2 D J5 58 BARH B E D FHNIEL 72 B D
T, HREOWRMEAEZTT L, EOREE, #MEHoH
AR W TR BIGRA TR 725 £ 5 elkiglcle oo &%
ZbNb, DE Y ROOF2 IZHBWTIE, 1L LFEDOXE
& RARTE 5 B4 AR T K B HLEE RN o0 2812 X - TR PR
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15 = 18 (UST), RAINFALL (mm)

15 — 18 (JST), RAINFALL (mm)

(b) Precipitation
(ROOF2 - CTL)

AVERAGED TEMP FOR 12 JST — 14 JST (°C)

(8) Precipitation
(ROOF1- CTL)

AVERAGED TEMP FOR 12 JST — 14 JST (°C)
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Fig. 11 The same as Fig. 8, but for the ROOF1 and
ROOF2.
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fuction

(a) Actual value

Fig. 12 Distribution of anthropogenic heat in Tokyo
Metropolitan Area, Aug. , at 12 JST.
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Fig. 13 (@) Accumulated rainfall difference in
AHDest-AHDact for 15 - 18 JST, (b) averaged temper-
ature difference in AHDest-AHDact for 12 - 14 JST.
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Effects of Urban Environment on Heavy Rainfall of Urban Area
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Synopsis
In this research, the impact of urban environment (Land cover, anthropogenic heat, and building distribution

and density) on the heavy rainfall at urban region, Nerima Heavy Rainfall were investigated by CReSIBUC,
which was a coupled model of a cloud resolving model CReSS (Cloud Resolving Storm Simulator) devel oped at
Nagoya Univ., Japan and a precise land surface model SiBUC (Simple Biosphere model including Urban Canopy)

developed at Kyoto Univ., Japan.
And the anthropogenic heat function (A.H. function) was built. The method to determine the function could be

useful and acceptable when we consider anthropogenic heat at a numerical model.

Keywords: CReSIBUC, heat island, heavy rainfall on urban area, urban environment
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