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RELATION BETWEEN LAND-USE SCALE AND REGIONAL HEAT FLUXES

By Kenji Tanaka, Takaya Tanaka, and Shuichi IKEBUCHI

Synopsis

In this paper, two dimensional numerical model coupling land surface processes with
atmosphere is developed. SiBUC is used for the land surface processes and LCM is for the
atmospheric model.

By using this model, some experiments are carried out for studying the effect of
land-use scale on regional mean heat fluxes. The validity and limitation of the heat flux
parameterization using fractional area are investigated, too. The periodic pattern of two
land-use conditions is used for simulation domain, changing the size and combination of
each land-use.

Their experimental results show that the scale effects appear differently depending on
the combination of the land-use. Especially, in combination of urban area and water body,
the scale effect is large, and the fractional area heat flux parameterization is not valid.

A new heat flux parameterization scheme, which can incorporate the effect of land-use
scale, is proposed from the simulation results.
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_4_



M « Hep « #if - THRIBR S - VERB#T 5 5 7 X & OBR 391

NERKOEALT, SLHFATLO HHEE ZAVTHREE,SD7 7 v 7 2ZHEHLTVE R
(6))o

4, BMEENRSAFTYE—~Y 3 VOFM

fBBIRA GEEASGER I SiIB(UC) 2V, 2o, IRERGREREIBEIEO 204, 55
WiRHEEHFOEVEED 250A) ko TiRFNFH Kimura®, Hop« #iPicky, 1kmBEE
TOTHFIHRr —VicBI 2R S5 A5 Y- 5 YORYEIREN TV S,

L LZOFETR, FVy FROTHFBOEANE LBERICIR, ERENOIHFAORE & 25
BRICNSA9SAXINIHRRRALE LS, THbL, LHIFIHSZY » FH 4 XKD /PSR
= VTEALTVRIES (B3VIE, 7Yy F9 A X2 HHBPBARr — V& & REL E2E8) i)
THIFIHO R or — v BERS OITW,

£ I TAETI, SiBUC) 2#BE/KGRECHAVTS @l « KE¥ESTh 38481 d) ERICHER
TR T 5 v 7 REFHMMET A EHAEEL, FLEOEBE TS Yy ¥4 XE2KRELLTHEERDS
TOFHEDEIRE D 2RI B,

4.1 EHNEME

2 O TR A & 78 - TR (BRI R 0RTHEHESREESE L (Fig. 3), LHif|
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Wind Wind
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Fig. 3. Schematic image of surface conditions used in simulations.
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EER NS A V-V a YR THL0EHET S Table 1. Surface conditions (land-use

oo, EREEBEZHVTIC (EFVOBTRIE% LA scale and combination)
s N R -y used in simulations. F.A.P.

m_z v &AL BRT LRSS B, LOK stands for Fractional Area

HIHBEORKREMR y — V3RO — R IZGbET, dx= Parameterization.

100 (m), dt=1(sec) & L1, land-use scale

i, HE i) oRXFRVThOBSILETHD land-use 500 m |25 km |10 km | F. A. P.
(134 4 7idsiltloam), 3BOLTEASE GHIE) © tree-grass A-1 | A-2 |A-3 | A-4
OWERENTA, 07, 08, 09 THB, EuiEaMs  gossll Bl B2 B3| B

. soil-tree cC-1|1C-2 |C3 C-4
Table 2i2/Rdo green-urban | D-1 | D-2 | D-3 | D-4

urban-water | E-1 | E-2 | E-3 E-4
water-green | F-1 | F-2 | F-3 F-4

Table 2. Conditions used in simulations.

grid interval (dx) ;100 (m)

time step (dt) : 1 (sec)

height of simulation domain : 5500 (m)

lateral boundary condition : periodic condition
top boundary condition : radiation condition
thermal infrared radiation exchange coef. (8) : 01

artifitial heat source (Qa) : 30 (w/m®

height of urban canopy : 10 (m)

thickness of urban ground-cover : 0.1 (m)

leaf area index : 8.6 (m?/m?

4.2 HEARERELBE

(1) 7597 2AOEMEL

K LHF|H» S OB, FEHT 5 v 7 ROEMELEZ L Z 0 Fig. 4 (a), (b) 1XRT, COX%EHA3
L, Case E (i « /KfD) DA RTHIFIERA Yy - VOBV LEE 75 v 7 AOTEELEVIRTV (X7 -
WHERI/NEW), £/, CaseE LN TREMRELCLL > TELHFBMNOD TS o 7 REHEYRWEE
THE@ENhTWHS,

Case E TREMFIA R o — /NS 15513 EKED S OBRIIKE <, BERII/NE L (ROBRROK
HEPKEL) B-ThY, THAMNARY~INAXZVERELERBLLIYFBENLTS v IRED
EEREC(NRDB, THRAR Y —ANEL BB EBRSAX EERNES) BE01E, HBird
DERTER L L EIHKED LEARAT 510D TH 5, THIFIAR 7 —Ad/hSWiGE IR, KEOK
AN OBRLOKBLZY, TOERRRBVRESNS (FT7LIHR),

(2) KKIBOKEST

BRL SV B5% 3 BOHE, [BOKENTZ Fig. 5 (), (b) IKRT, TORTIIEEEL 3H
RAEEZT, MOXAOESH 1 >OLTHFHRr — M@ > &1L TV 3, ‘

Iho5DHED Case EXRB &, THIFIHR 7y — /NS AR, BHEKEOEETRELLS R
KB, HEBThs, THRHERS-—ABKELNLBICON, FOERKELB-TVE, O
Case F THENTBY, bEhTHEM Case E LEHO Ry — WFHIRBENTV S,

ZOEHIE, RATF—AHMNEBEEIRRIENFROTHAHEEORTONERDE (UT,, de,) F/)
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THFIBICEBORIESERE L B,
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Fig. 4 (a). Time Variations of latent heat flux for each case.

—eme 500M == — 2.5km  -——- 10km

30{
2004 - -
1004 -5
" el
W

2001 - - N
100134

0

- '
%&wtité&omoéﬁm%

Case A
Case D

so0f
2001 -
1004
0

g}
2004~ e
10075 /NG

Case B
Case E

o A U PP A P WP

0

TR LEEY
1APR 24PR 3R

300{
2004+ -
1m. faden

Case F

01
o0 o
2004 --
10012
'Y CFET JRRANA WY
-100

Case C

Time(hour)

00 06 12 18 00 06 12 18 00 00 06 12 18 00 06 12 18 00
1APR 24PR 3APR APR 2R 3APR

Time(hour)

Fig. 4 (b). Time Variations of sensible heat flux for each case.
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Fig. 5 (a). Horizontal distributions of specific humidity at reference level for each case.
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Fig. 5 (b). Horizontal distributions of air temperature at reference level for each case.
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3,

2L, RUHEH « KEAOHAE TS, KEDESILL > TRy —APROKEEIRRL 2 (IR
U)o Case E B/KEDOEMNIES 2,45, 1 m DFATH 2, 2= 10 cm DFSOFER%E Fig. 6 1XR7,
2 NS BBERBKEOMBERI/NS D, KEREOBEIMSKEL LS, CD¥, CaseE Tl
~N, BEOARBBHEHOZTNIE ST XA —VHRIB/NE LB, TOLHIKIEBEVESICIE Case
A-D, FERUE I, HERICEE75 v 7 ATFHRBVWEETITbhTV S,

TR T EEL,
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Fig. 6. Time Variations of heat fluxes. Conditions are the same as Case E, except that z,= 15 cm.
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R BN MBEEEZ T TR, IHRIHO Ry — Vv EB EORBI BIKET 5,
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(REDH—M) BRI BB EY, KOBERL 75 v 7 REWET 51D, X7y —VvOoPR
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F-ZERREZEZSDODTH B EEEKT,
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Fig. 7. Relations between (a) areal average latent heat flux (Zf;) and vapor pressure
discrepancy (de.), (b) areal average sensible heat flux (H) and air temperature
discrepancy (47T,).
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12150, Ax(®) QARSI )V E—va VIR BEERT 5 v 7 X TH 3,
(2) HMRART—IV& de,, T, DR
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