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% Z EDOMRENRYN A TbNIS. 512, ME D
T E T NI feedback & 2 1 TEIER R R # X 5
DR LR T e 2 TH 5.

AREHIiE T MICBIL T8, MA R REMFTICE
2R EZDOHEEREE DOMEERTE 4~ D/ F X —
A DOMAEDHEIZ K BRE R E EfET 5 Z &
YE LW, ZOXD KRB AR RET LIS
Ho TUFEBRIIMmDTHEETH L Z & &, BRIca
7 & 7L T & % TERC-RAMS ¥ K UV A Rif O #Kfi
F v - BT ARMAREET VIO TIAS
BRI FEB TR, ThEhi#filioe— b7
1 5V FBIROME Rk 4 i E AN O S
BREOPHNCFIH TR RE Th 5 2 & ERMEG
EhTw3d (GFF 1985; - E5, 2004 ; Kusaka -
Kimura, 2004 ; Sato - Kimura, 2003).

N5 ZRHHRIZ, AR TIIMA RO KRN
fifi € 7LD GULIZ & 2 #4EME, B XU LA &
i o3 A R BN B 73 12 B 5 % #eEd,  Philip O SR
AR T B Bat &2 17 - 72

X 5 135 B4 e vvbh 7z 2004 48 H 18 HiZ k1T
% S & RIS 2 W E X ARG (KTH) ©
TALZELEREMEE DR THS. 8 H17 H»
5 19 HICH o CTRIs G O Rfgtik, v HEE A
DO B EEBIT, BEh HOREEA A % AT
KEHHTH-72. ZOEHEHOXEOHZENL (K
51 #45L, BROKERIFITIE KL T\ 57,
BHORKAEICIZ 15 CROMENRALNS. T
DL < DFEFUZ DN THET 2T 72 2 A, D
ED LD MM S L k572 (FEE, 2007,
2007b, 2008a, 2008c). B D FHITIRIL T * & 2D
S & K< T 24, THME O i & K B
2T, F72180 2 5 B2 TORMKEHRIE
THME P BHME 2 B0 5 r — 203805 7z,

e RS g O BIFHINZIX, R Fkeolt
ARG Y THh D, ZhICBLT, K- HE
(2008) 13 x ) FENTIE I J6 1) B 22 [ el RS oD S A

TEAE & KRB NGE T 7 i & 3 Pl (FIERy
) 22TOT A& X5 &5 RICEHG U 722 55537
2006 - 8 H D H V-3 500 T F 4w 2E 0.57°C, FEH#E
fi 2% 0.58°C, 2007 4F-1 H %% 0.58°C, 0.84°C, 2007
8 A2 0.54C, 060CTHBZ ALz Zh
R AT, EFLOKIRD THKEE 2 2 ) iR
Brid  (BUAEZ & 2 WHfE) ER%ETH 5 2 L &R
THERTH B.

JEGEIZ OV TiE, K5 (F) (2R HOHZLER
U7z, JRU RS 0 MR AR O JR T 28 & R < =2
J 278, THKEEXSEE T2 08 %N Td
25, 18 HiZRH L Pl Eh T 5H61Th 5.
JEGE D T RG2S T3 IS MRET T & % B Fiilid E Rk
EhThang, D2ED LS ZfE»RD s 5.
T A K ZADEGED HEL A K E WG, K50
EOITHE LD PIME I bS5, 72, 598
&0 & A VRG22, HhEOMEANT
EHBoOTHITcE@YENhd. T4bb, 2004 F
SHD 1 HEIDOREREZWAD T X 4 2 L KT 5
&, REIIFIETHEL T2, BoEIZ T X &
FDEEDIITPTRT 561 L7 OF LER,
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£ a —— Mookl
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LS|
X5 EFMZXB5MEEHEOTFHNE L 7 X & 2
it CKRTH]) okl FHEIZEERKHO
2004 -8 H18HTH 5.
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FiE, BELLS PHIXATWS. §EET 59 2 20D
BN L 9 IFEE D & BUBUCIAD L, Al E 1A
LU C, B KA, S AKHIZHHG Eh b & k>
TW5., Z0&5 BB EREICEW AR
AL7zL ZICHZ 2525680 (forced transpiration)
OBREMFEPL T D, 22T, BEHELIO T3,
WD 7 A &4 2 L gt O B HEERIIEE 5 O KR
F—REFEELEEZ A, 3HNE B IZHEROXR
Blmzl->Tnwa, T4abb, 8H1HD7HEZE
TR T WAL R A 2 ~ 4m/sec DEPYIIZZE D
%L, 8KFDOXIMA 30C# A 55, SROBIHINE
P HME & [FRRICE B35, 20 L ORI
BHFEBE GO KRRIEE L 7T T89%, 8H581%, 9
W 76%, 15 BFORAKIEE 23 53% L&D 3% 4, fik
ST A S TN,

IS OBMFE» SHERETE S Z L1, it
ZFA U 7= B0 R D B S B3 e P4 L 3fe > TERY
FUIHEST L 72/ R, &R EA- o $tio R Tkt
WHEAE %, BHRE A & K Hid 72 & HER X
N3 (GFL, 1985). LA LAMNS, 2254 Highy
W T, BAE, ST Er 5, KIES (B
7Ty ANEET Ty 0 AEMETIRICES &
MolzeELOND. FThR #iE X hikd - 7z
(&%) 134 2ROHE, WhiEEo B, BXO
KHEAGEO LRSI fibh7z LR Ehbh, Th
5AERBEMITBZTF — IR IR TR,

9 H 20 HIZDOWTiZE, FFICEM A & 5o i
BN & K% < Bk 5Tz BisIAL =284
JFROKREMTE 7 2 & Z I35 MERE STV S
ZEnS, ETFTAOTVHEL B Z K% < k>
2e0LBbhs, ZTOBEIAHTSH %2, Mg
FNSIE PR 226530 (8H) BT 5 v 2 2HVh&
2o 725, BUNE A K A OSIEIE C & - 7= Al RE
P, &3V HEE PHITE T E S 2 Th
3.

81, BIEOAMBHTIZONTIE, $¥6TD
WEZIBENAHICHRATE 2 K& 2@ 2
TW3EEZ6NZDT, ZOAEEMIZENE D
N3, F2IURRBSIER I N T TrE S 0ET
A X ZOBMMETHIHNTAS E, 20 HO 525 6
BEICH B L 22 K5ORS AR Y 11.2°C, K 1247,
FHE 129°C, Hi13.2°C, A 139C, H i
173CTH - 72. FHZ O BEEOEESFL L D

BEfER» 65, Lir L, TEFLOTHlERR
5T 18.2°C, 23T 213CTH Y, ZDfEIdHE
D 173C, 2CEmEAEIP 5722 EERATS
&, B CIEBRICRES IICHEZ TR - 72
DIZRHLT, EFMIZNED EH6TITE HOK
wETHIL 72 L HERE N .

D& nlEEREEES7-D, F3IOMHATDH
2 1 7o WALH SRR DO NEEES N OHEA B TS E T I
TYHIE N2 Bbhs R, ZORIKE
WIS PR AT GPV DRSS R AIE O AR B R A 55 12 &
Bl AT H 5. 2 HUREE A IERE S
THITE TR, BELOVHRESMKTT2Z
EAEBIRLTWS, KiCliNzb kD, KREAFE
XL — b7 4 7Y FOMWRIZHNEET LI, B
JOPE T & AUX RN S R B A I B L TR
EIAR AT BRI R 5 A B AL AR
& o IR O R HRIEBR A B C % i g
£5 LW,

P EDX 5, 613 KMERFEGHNE T LI & % il
fifi & FEEROBNE S & O IRMRGETH > 7223, D&
IZETIAZHAAEN TOBH TETIIZDONTHE
29 5. MEROBN ISR 2 G 52 EE
YR THHZ 6, ZOBINEY & A
& DBRIZOWTRRETT 5.

X 7 %R CEEHRKHORRSEMNT T, EIXHFR
Al & L 2 JEB R O S 50km DU 5 % ok
BRI > 2 EBHERTH 5 (B IS IE R R g &
REMIZE-T, DLEESTL 3). ARk %
H—oKH, #l, FHRICRE L 2GEDORET
T o A LR 7 5 v 2 A0 HE{LR S
T3, JHECEHEOE L (R—2 Vb)) 3h&
HHEOKR A RD ZEELBERETHD, K&
IR A AR & N I 03 Saed R (= SARE K 73 71
IRE S B, ERMISEE EAPH SN 5.

X7 ORREARD &, BET T 9 7 IS K
H> Mt > ONEFETh 0, FFoR—x v ik
KHEED/NE» 57 FROFEREL LIS (2006)
I2&o5T, 20037 H1HOEERKH 25512
fTbh7zh, ZoBAIZEHHKIREhTHEn
2, WENT T o 2 Z03KHE > T > Ml > i O IR
IZEnwZ erwnahzz. L (2008d) 2HK—x v
Wik TR 2R — 2 v ks KUBEERSR # hoic &
D FLOERIC LA, # - e 0.8, M -



HEBRKS  [UEEMFHMEE T LOBEEPCY IaL—Y 3V 11

o
£
\ —— BB
3 —=-KHE
X S ]
*,; —o—FHH
n
D

X 7. ¥—uKkH, &, FEEGELEACE
B EFERKHDWEET 7 v o 2 & AR
W77 9o 20HZEL

bk 0.29, AKH-031, #1071 % Th -7 FHfk
TE 0.1, 02 LVHEIEHHENTHEH, K70
TIRDWET 5 v o 2B KREHE S, ASRIIZR
AR R ARG < B v REMED & 5. ZHid
JC4 O RAMS DFFFEH 7 F AW B § XX A
HHIZELHERNELTED, ZOMIZBEL TidbrE
DOFMITWE L 722 DICEEL T2 AUl s bk
Uy,
DEIZLEAKRGDY I 2L —v 3 VHEERAMK 8 I
NIRRTV, LRI, B RS
IZE S THEEAXRERTH 57, RAMS IZflibh
T % Philip (1957) OAREIR AT ETILIZIE
EARBEBR I TOWE»r 572, 2T T, RAMS D1
AT TN ERANT Y EF N A HES L g8 A
TG ET LR S N, KUEERGEHEE 7 I
AN

X 8 (35 ARG DU B LK £ T I K BN
FEROMERTH 5. L -tEIINER S, +
BEREIEITANGEL 26U, 7 ORIZER
12k o TS &S EERTH B, Ky
OYHE (0-0h) (3 HBERIH D 0.25cm3/cm3 %> 5 ¥R
& 70cm (FRE) O 138K 0.15cm3/cm3 & THRK
NI § 20 A IRE L 72, K812k &, FER
BIECFEH L, FTRMMMBEEE LD, KiyEid
BAR® 0.55cm3/cm?® (1-8h) £ THIART S (Thz
A BARITRIMCH & L I0E). MRk oK
BREBICTRICHIT T2, ZOLXICKREREX
10cmIZKEETI VPSS A MPBERENSE., DXIC
FeKAHWd 5 &, RMAFE,IZC 0 LRI
WA 55, WX 10 ~ 15cm O LK SHE time lag
IZ& DR AERT B (2-14h). FiH O TIEA G K
0.3cm3/cm3 L N2 & % &, FREOLIEKS S D

—0-0h
=1 5h
1-6h

e 1-8h

——2-14h
—3-14h

5 14n
6 12h

7l s
g . -
77

7-5h s ’,I

7-11h

14 11h =

15 16h
17-6h

B LA K (om3/0m3)

b T o1
=70 -85 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 O

TMHZEE(om)

X 8. SR EIEATET NI L BEAREREES
Ky OREER) 2 . 2 2T, 0-0h
BHIHD 0 R CHI A& L, 1-8hix2 H
# D8I, 17-6h 1Z 18 H D 6 M A K L T 5,

IZEC 5 (5-14h).

X I BT L C, Philip ® 7L Tt 8
72 [ N D K 2% % (vapor moisture) & K (liquid
moisture) AV EHRIRAEIZ 5 5 & & D22 DI G
EWEARDE T V¥ v L OBEFRAA 5 M M
WENAREXINS., ZHIKTERETFLETIELH
WHNBHETH B, KEFILO LS ICHEA
ETNT, 2 OMKRIZAROREMEIEREI NS
A ITIRIEESREE TS Z LA 5 T &Rk
Ehiz. 22T, wFEmOLHEKS (S) IZAEFK
® (ETP) O—RBKEE#HKL 22 (Bl 1988).

S (t+A) =St—0.005ETP (t+A).

22T, St (cm3/cm3) (FWE4 ¢ D LK 57,
ETPt (ly/cm?-min) (34 t OZEFEHE, (t +A)
T A RO THEAR G B L OZF R, 4458 2 HOK
IR T D 5.

EREHNS L, KSITTEED, LEKGOD
TSI FEBEOK GBS A KRB L T0hb &5
ZEbNhB, LhLars, Zho LA TE S
MZMET — 21345 <, AENERFEIIh»5T
HB. RS, TFOUTIEMGE L FRbh A Rk
W E, LEMPELDIST X — 22O TIIEE A
METHBEEZ TS (FEL, 2008a).

Z oz, #HiKEETFIL OB IZB LTI,
HWHIRE T 7 5 o AR KHEF L IRTKREL, K&
DECT AL X — HPERRRL @Y Stk 5 3
T T RIS 2T 258 b 5 (A
- BT, 19815 KRIT, 2007). bbb, #Hhif
SMEE T ORFE T, #iliF v 7 ¥ — DU EL
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b BRkg, 2 bV =t F v =F YAOEEH
RGBS 2 IEMEIC BT X A % & s,
Z OEFIZ DWW TIE Kusaka - Kimura (2004) 5 O
e R AR

PDlbEiy, RETITBHIMEE 7HlE kL
YIalb—va VEROMBBOKRE TV, X
R AR € 7 L ORI E AR TRELFIZON
Tk 72, 5129 B (1985) RAAT S (2006),
Kusaka - kimura (2004) & OBEEREZL2EE £
L, DOFXDISICHMmIOTBEILENTES. AX
Tt MR € 7 LR —hld — 1Y 27 A2
TEHWE - TAF — Ok - LHCEFE EY)IZ &
BHaXhMER, [KBPEFLOHMETEL TEH
G308 3 F Al THID 72035 O &G A R i
RO, LRI %28 2 7= 358 O KR IR R 28
L5 % EHEIS, POBRDIZHIB Z L&, MllRRER
JR SR D FEIZI NS Z & AT E BRI &
V=L THbENZD,

2. RBBBEOTIEREMPRICEAT 2 ETFIVEER

LR O RAREIE SO KR S nw- ik
JNETHIZ £ 72235 %9 1,260ha I1Z]A25 > T\ 72248, %2
OHMBNZREFIMANEZE 2 54, BUHE Tl
TEARRHEHOL M L > TS, ZOHIKOP;
KIgRE L 7 4 =5 4 BRI OWTHI (1999) 73,
ANF=Z o ZBRICK O HEREEEGL 28 2 A, B
SAERED AR 9L fEH IS LT 7 4 =7 4 HREIX
182 fEM & HfEE LT 3.

SBAERIBERE & JALT 5 7 X =7 1 BEBEH BT FER%
% kOl 72 DI3Z R EROENZK D &5 LT
W5, RUEERICEI L T & Rl R A E O FL
FHEIZK > TRIEANKELS BESTL B ERT
HEXNZHELWEETH 528, 2 2 CIXHEMIZIRE
ZER R - VIIZHEH U TRIEEANERE 2 52§
3.

X 6K 7OBNZE 661k ED,
1970 - O FHE M & & 0 IA Kk 2 WG HENIZ R & %
KA REF L T Bbhb. 22T, #
F: L BHED TR 58 S & B SR AN D2
% SRR G E 7L (22157 f#BE 1km) 2 5 HE
Y5, X9a FEOKIBEO AT, Hi
1FIF 1970 1R D A H i 2 AR U 7= TR X
Thb. FEREIZhZhoHRIIZNT 2 KT

KA TH 5. BAKZEB L L, FEKbR/NIZED
AGADZEM ZFR L, B &I 3AKERH, W0 &
S BARDBBGITE L, BRI MO LIz AK
HHH T H - =3l &, Z 0BG RoKED
Lake I28RZE L 7=, WSMSRT & B, BkZmE
LCZ O AR Z#EIRT 22 &4 TE B,
¥, o Bldg-A & Bldg-B i3E@E L L LKEY
NEFRLTNDS,

¥, BEOT AKX ZAF— 25 EEERH %l
o (7 355)) U CEMRE L 2458, WRH OIS
I EX9a O NE: (198747 H 24 H) (12X
LTWiz, T4hbb, XWnzFtrs)Ildmizsis
TEEATER & h, 7 OO JAHIE > 5 S5
DKM RIS R S h 5. Z O &I
IZiEERbITOBWA, FJDE, JIH, B, #ESIC
W5 TWBZ bR EIZH 758 HRE» 5
WHhTETWREEZLNS. X101, HfHE
2001 -7 H12HE A2 300, FHIUHEZERKKH
2B BRI O AR EhTED, 22
IZIZERD A 5 B, WEBICHEU B ik A R4 5
ZENTES, ZThP LD Z & &2WEE->Tn 5,
DO IR ORI ICEH 5 &, 20 RiGHIE
&0 & EWOAKHEH OKESMEL B> Tnb, Z
TUSE 2 B DRSO KB HH O sz Al
RIS RAHB O Z A b s Z E TR HiEXh
0Ll ND.

X512, &b B KE ARSI T % R L
T30 mIEEGE&EN, AR E Z oI
WIER B KHHTH 5. 202 &322 R bE
% 250m I EFCHELZK9Ib Itk EbNhTH
D, SR (M) OEEOEOEIR (S0CTHRRIZK
T) BEERLTWS, X512, WEKIZEBWT
138 0.6C ERT2 200, 20 ERFZHitEO
%9 1.5C, RIAHE DR 0.8C L DKW Z &b h >
7=, H%BIZK B L, ZOHKHBAKRE - HAEIIC
T 5 72912, KERIO IR TEIZIKT 5.
E 51T, KRR A YO KIR A 6, KEREID
AR E WS E T 5 Z L e BT
(F_E, 2007D).

WO SIMEIRAIFIZ DT, ILUE (1993) 138
T I SEAG T 2 iR 2 FUAR) AT 13D S B AN 12
BNICEHE > T2 28 5L 2L T
Wh. LAaL, 1990 48 H 8 H 14 BED &l 73 A %
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A% &, FARNEIAN O KR35 32.5C Th 5 DI
R LT, SERENT O lI3HI 35°C & 2 DIREZEIL 2.5C
WZKRATED, RBEIZIED S RODIXE VRO 7
OTidnnwrtEbhs. —7F, HE (2006) 35%
NI & BTN, RO KEIHEIZ B0 TR
WD [E]IREE RN (2005 4F-7 ~ 9 H) 247 - 7248558,
MY 2.8km D37 1IN O SR IE AR & 0 31K
<, B2 oW EFISHH U T 5 arRetEs
ooz, BT LVERTIE, BRZT 5%
EDOFEBRISZDEZATE VD, FERIIZIIT
T 5 CLRER AR 2D (Fide) ZE L =€
TUFEBIZEWEHATE S LI IT LTV E 0,

O X2 RAHIE A& BALL L 7258 0K i
WTRELSMETT 5 (K9a). —MICAKHRHRIE
2 HHRT ZEFREIIN S5 ~ 10mm/ HT, ZTh
DREBWHIREEDZ RIS HERTWS.
X 9a. () DOKREDE T HHAAN % RE L 7= 565K
Th5b. [BEEMIMERIZ 1987 7 H 24 HOHEZE
FERHE L7z, ZOMER, Mmoo s
GG R EEVHRED 6N, ZTDEIF 02~ 04T
LrfEng. BAKICE T, KEREO SRS
BEPIHNT B2 L b2 5.

ZOESICHAHAEF o A TEHE I NS
&, ZZICEM S 2B imEE NN S A, HiH
LCHRTE2DIEAEK Ikm WG ETHh D, %
NELTF D 250m I2OoWTHE, txt. 7 7 4 Mg % 7~
ENEZTUAPVANT—=RIZE-T, TOERER
5ZLIETE5H, fH- HE (1990) 28 &KJC
@ NEO SPAM Tii U T A i OFLE R 2 o —
LAYy MZET3ERIEGEhE» 72, Thb
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Numerical Experiments for Climate-moderating Function

of Agricultural Land Using a Coupled Model on
Land-Atmosphere Interactions

Kimio Inoue’, Fujio Kimura®, Hiroyuki Kusaka®, Minoru Yoshikawa’, Nobuhisa Goto®,
Hiromitsu Kanno®, Kaori Sasaki *, Genji Ohara' and Kou Nakazono'

Summary

Recently, a model has been developed for evaluating agriculture’s potential for easing human effects on the
climate (the regional climate model), which provides highly accurate evaluation. The software for applying this
model is run on a Microsoft Windows XP (or Windows 2000) operating system (OS) environment. All steps of
the model’s application, ranging from initial calculations to final conclusions, are mediated by a graphic user
interface (GUI).

First, this model’s accuracy of estimation and ease of manipulation were assessed. Data on wind direction,
wind velocity distribution, atmospheric temperature distribution, thermal balance characteristic, etc., obtained
with this model were compared with the AMeDAS data and rice field detailed weather data at Mase, Tsukuba
City. Weather environments on various spatio-temporal scales were well reproduced using the model in varying
weather conditions and throughout the paddy rice cultivation season, suggesting its applicability to attempts at
modifying land utilization and for other purposes. It was confirmed that the GUI functioned satisfactorily and was
easy to manipulate throughout all steps of use.

Next, the scope of the model’s applicability was evaluated. According to estimation with this model, the
degree of temperature rise at noon on a fine summer day in areas around Yoshikawa and Misato City in Saitama
Prefecture (areas undergoing marked changes in land utilization) was about 0.7°C. The model was also applied
to predicting the appearance/disappearance of the heat island phenomenon in Kanto District, predicting the
weather in the Yamanashi Basin (for the purpose of coping with warming tendencies in areas where fruit trees
are cultivated) and predicting local warming in Fukuoka Prefecture (where there has been intense urbanization

in recent years). These applications yielded concrete data and supported the wide applicability of the model.
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