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X SiBUC(H® 5,1994,1998) OkiEET V%, KH
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Table 1 Symbols and their definitions in data analysis

l symbol ” definition value &unit I
A latent heat of vaporization 2.44x10% (Jkg™!)
density of air 1.20 (kgm™3)
Cp specific heat of air 1.01x10% (Jkg 'K~1)
Cy specific heat of water 4.18x 108 (Jkg~1K-1)
o Stephan-Boltsman’s const. 5.6698x 108 (Wm—2K—%)
Cy Bulk transfer coef. for heat 2.78x1073
Cg Bulk transfer coef. for water vapor 2.78x1073
u3 wind speed at 1.5m ms ™!
Rn net radiation flux Wm~2
H sensible heat flux Wm—2
AE latent heat flux Wm~?
B, Bowen ratio
G heat storage (total) Wm—2
Gy heat storage (water) Wm—?
Gy heat storage (soil) Wm~?
D, depth of water m
Ty water temperature (current value) K
Twb water temperature (last value) K
Tsfe surface temperature K
2. TRty hOER NTWaZO7 AR KRE6m, KiE.L 8m O

“ , ‘ WS Th 0, BEN ETER & ARIOEET
AR CREEN = V=7 FOMESLOKER g pregomme 3.5km (ZET 5 (Photo 13
BT S HRBMWERORBEROCT — 5 ORBRE g jim o i 1999 4 7 A 1 BAks L 7e,

REILDNWTRAIz IS, 7—# LBEIZOWTRH
WY 2, 68, FETHAVSLH O % Table 1 Table 2 Observed items at lake surface
WA, [ symbol ‘ definition sensor height
Taz,1 air temp. 1.5,8.0m
21 HEOHH RH3, relative humidity 1.5,8.0m
u3,2,1 wind speed 1.5,3.5,10.0m
Welir wind direction 10m
P pressure 5.5m
Twi,2,3,4 water temp. 0,0.05,0.5,1m
Tsse || lake surface temp.
51 short-wave(down) 5.5m
5t short-wave(up) 5.5m
R, net radiation 5.5m
D, water depth
Photo 1 : Observation system at lake Dyir direction of buoy

WmE OB T, WEREERREZ ¥ —OWHh SEEE, BEEE, KR7e77 1R,
FHT, KEEHREATHAEMMBMOR N B) TAHEORERXE =4 —T B0, KAFHER
FEHAIT S v biR—L L LT3, HEMGEES 4 —&HY it T3 (Table 2 2H),
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T, RIzF Lo F—bZxbl-h0bOxRA L,
BB, 74 OREXERE L TREIT 2 Hm (LR
ST IR E LTV B, BRI 26.4W DO KBER
REN, Fr—Yarbr—5—, 60Ah DRy T
U—THRINA TN D,

22 HET-20ERH
AIFETHE99/7/25~00/7/24 DT —# & AT
AT 21T o7, T—HREIRSCE Y H—BERRED
T OO XML H 2 b D, KRERKMERL,
BE1EROT—F2y MAR{GEA TS,
(1) F—4240BHE

IKERDOK Z 7RI CHE, WRE L TE-> TAHKED
FEAERRIZFERL, KESETRRT L0
IPEEOABAEDEHNT L LEE LY (BEE
LN &), F0fwh, 77 v AREEDR
AR BNEE AV A Z EMTER N, K
WEFE I3, BN, BEEZOKE & L5m CHBITHRIR,
B (AR, mE, SEoBE, ® (1)) EHbTS
N7 ETRD (R (2), (8)), F#NEAN O
EZhbRo7= (K (4)).

gsfc = f(TsferP) Qa2 = f(Taz, RH2,p)
H=pxC,xCyxuzx (Topc—Toz) (2
AE =Ax pxCgxug X (gsfc — da2) {
G=R.-AE-H (

(2) LY BRBOREAE

Lake '99 7/25-00 7/24

%4 25 26 27 28 29 3
Bulk Transfer coef.

Fig. 1 Energy budget and Bulk Coefficient

LY E (R(2), (3)) TR, B, BEBE A
7GR (Cy, Op) W HWT 5, AR THE, B
=il LT, BEMCRIT 2ERS 1 E/MTA
FUATH, ThbLENERIIHT TORKEN
BB ToORERIZAY 2 E{HELT,
S TEEERET LI Z &I LT, ET 502 FE
#1200 X 103 (CEELTHELEZEZS, 14H
DREXTGEHRREREEZRLE, THEHME %

WAFMLTWAZEEBRLTND, £Z T
7 BEREE 2.01073 225 3.0 X 1078 LB &+
T 7 v 7 AEHE L, R/ L7 R, fea
BN RAEO LERONZETay b LELOh
Fig. 1 Ths, 2T, Hifkst (R,) 2BHERD
TANMTEEICEE LW, £ H, AE 3 Ly
FECHAIT S, TORETGRHRINE, —
RLTHR—ECLINCRZDDNE, AEREEK
ST H OMERMENRNE WD THD, GH0 &g
BECAN T REE 275 X 1078 & LK,

2.3 KEOEHR

Photo2 : Observation system at paddy

KEOBH S AT MIEERFER&GHEH / A
(N35.49, E136.23) (I8 ¥ %, £HRMLFEEThD
ZOKBEMNERERORET 5% 100mx30m O
RKETHY, 191 FL 0V EFEEHN 0y bD
E£rhElfitE s LTBMT o TE R, ABER
B AT AT 1998 FE 7 A L0 ER LK LT,

AT AL 2 BZEIChMNTEY, Tudrd
A BRI Grant, H, s BI4%I3 Campbell 1
H—TF — & &R LT3 (Photo 2 8/), &
e LTERFN1LIW,145W O KEEHL/ SR,
18.0Ah,13.5Ah Dy F U —%EHT5, $12, &
BBER Y /L F—IZIEEREN 2.5W O XHEHM
NENETZ 7RO, BRBIZOART7 7 08
EiEd 5,

BAER, T —REBE% Table 3 II77.
L, REFECY—IX1999 46 AIZBM LT,
— R B BN N 2 T, Bk BB A OE
HELTAKRBEKLEHALTWS, 22k, KHE
e AT AZEREOKERZER LB L 2-T
WA, MEHITEEE TR TEYORK (BE)
TEYNTEM T E TWieyy, £7- Photo 3 k9
BN, BICRE LA LB EEROMICE
T 5 &L 2 BMARRE, CRWTHHEROBAS
MBS HETH D,
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Table 3 Observed items at paddy field

B (Gy) & TIEH S OITEE (G,) DEHITH
B(G) D (R (6)). 0L ITKETIRITHRA
#HUTELOT, 77 07 ADBEIZEFR—=
beBuR S iE 2 A (X (8), (9)).
=17 L, 2000 4E 5 AR TEE SO L LB
KA BEBHAIEN TV 2720, KIBIEFRITE
T, B EEO - ORE GEABERE) 1k
EAEL, TR ORISR OREOITEICL
SRTPEWEERELCHERAZHE L.
Guw = (Tw — Tuwp) - Dy x Ciy /3600 (5)
G=G,+G, (6)
Ga3 = f(Ta3, RH3,D), Go2 = f(Taa, RHy,p)(7)

Bo — Cp ' (TaS - Tal) (8)

| symbol ” definition sensor height A+ (¢a3 = Ga1)
Tuzon air temp. 1.11,2.64,5.0Tm H= w, \E = B =G) (9)
RHj3: humidity 1.11,2.64,5.07m ) e 1+5,
Uz 2,1 wind speed 1.16,2.66,5.23m 8. T8ty -OER
Wdir wind direction 3.23m RETIE, B2ETERLEF— Sy hOBH
P pressure 2.10m 275, WEHICSWTRERD Y 7 7 TEICFHE
T, soil temp. -1,-10,-20cm b, E-B{HNREEESEINCRH L ALY
Tw water temp. lem LI, KBIZ2WTRECESORSHENLA
Sl short-wave(down) 1.95m BB L THOERB LUABHBRIEIC L DKERE
SR short-wave(up) 1.95m LI B Lo2EREITo T,
Ll long-wave(down) 1.95m
Lt long-wave(up) 1.95m 3.1 MEOER
PAR | PAR (down) 1.95m (1) FHORIRX
PAR? PAR(up) 1.95m .
Table 4 Energy budget at lake(Wm™?)
R, net radiation 1.95m i period T R. | G | H [ E J
Gy soil heat flux -lem "99/7/25~31 || 116.0 | 15.1 | -8.9 | 110.0
rain precipitation :99/8/1""3(1) 1323-3 8-82 -2.6 g;;
£OR 20l ot R ’9999//f0//11~31 27:3 -13058.6 15888 7.6
Dy, water depth 99/11/1~30 || 21.7 | -72.9 | 12.5 | 820

PAR: photosynthetically active radiation

2.4 XKBAF—2OBE
ABFFETr90/8/9~00/8/17 DF —F #FE T
BAT & AT o7z, AdE, @A EOHE (00/3/26
~00/5/15) +CITEAEEEEF < THBIR L Tuvie ke
HR2HERRA LS, —BROBRFEOKHEED T
Wake, EEZOMBORAET bRy,
KA THEHAFZIEFTICES KROBDITEE (Gy)
ZRBOELE,LBHEL (R (5), KEOTTo
TR ORFER (G,) & REICBWAR T L 7,
nkh, RB)FTTw Tl AT THOMETHD,
3600 13 1 BB CF — B E T oD TH
B, KETIHAKNRTFET B HEICIE, KICLAHHETF

862 | 20.1 | 648
'00/1/1~31 || 10.0 | -50.5 | 9.9 | 50.5
00/2/1~29 || 17.1 | -59.8 | 25.7 | 51.2
00/3/1~31 || 63.4 | 42.4 | -8.6 | 29.6

09/12/1~31 || -1.3

00/4/1~30 110.0 | 94.0 | -12.3 | 284
'00/5/1~31 147.0 | 1276 | -10.1 | 29.6
'00/6/1~30 112.8 | 64.8 0.8 47.2
00/7/1~24 182.9 [ 91.9 -14 92.4

I average H 77.9 ] 0.1 I 4.7 | 73.2 ]

EROBUN K % A B Table 4 (2R LTz, A
G RAEDEERBICRVAATL =R ALF—LKND
MBAIIHTTHELTWAZ L BB 05, F
= Gt 1 EMTHEEN0ILEIC LY iy
FELRELI-OT, FOBRE—EMTHBET L
F—B HIZH 6%, AEIZH M %ESE&hd &
Bo3inoTl,

—430—



Lako '99 7/25-00 724

Heat Pl(D] (Wim)

250 300 as50 400 450 500 550
COBO/7T)  (B9IOR7)  (891218) (00 2/4) (oD 25 (DO5M4) {00 7/3)
Timatdny}

(a) Energy budget

Lika "59 7/35-00 7/24
0018 =T

ooz
a0l

o000 -

o008 |

0004

oo |- \JMW“M

0.008

0007

| /

N
v.005 \'\
oo | \\ A
a.008
It
o.002 e
o001 - T

250 30 a50
98 9/7) r981027) (99 12116)

400 asa 500 550
(00 2i%) (0O JZE) (00 B4 (00 703
Timao(day)

(c) Specific humidity difference between

surface and 1.5m

ﬁ; | e
E. (.1

%4 il l| i | ‘\\ '

Eof b 1 il

2| ‘(] J | ll ’ ' i
1,

B

250 a00 350 400 aso 500 550
99 917) Cepro27) (89 12/18) (00 24) (o0 3/25) (00 514) (0D 773)
Tima(day)

(e) Wind speed(north and west)

Lake 09 7/25-00 7724

ru

o

TemperaturelD) |degC]

©
]

‘Temperature{D] (degCt

:
i\
A
° 250 300 350 400 450 500 550
(98 8/7) 981027} (99 12/16) (00 2/a) ('00 3/25) (00 5/14) (00 73y
e
(b) Air and water temperatures
PR
Ll T dTa(obs) ———
B WM h
il
o Mu m m- T 1 man
i | — W
5
g
i
3
a
ol 250 300 aso a00 aso 500 550
(99 0/7) (8910/27)  (9912/16) (DO 2/4) a0 3725 (00 &414) (00 7/3)
Tima(day)

(d) Air temperature difference between

surface and 1.5m

§

I

Radiation Fhu(D] (Wim2)

3
8

251 300 350 400 450 500 550
(99 97) r9gwveT) (88 1216) (a0 2/4) (00 J25) {100 8/14) 00 7/3)
Timerday)

(f) Radiation budget at lake

Fig. 2 Seasonal variation at lake surface
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Fig. 2(b) RRE L KBRD 7T 7 Thd, HIZH
bBELE LTATa BB, L te(KE 1.5m
DRIR) & top (HAHRERIC LB REORE) 0%
WKLo THEROND, te Bty KV bRERLE
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A 24 B (510) $729 Tlepe 13 tag #REL EES
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BB 1y BIZEBNTWAZ Enmhbd,
Hix10 A 27 B (300) 25 3 B 5 B (430) (2
TR<, 4 19 8 (475) ZTAREHEICR > T B,
otz Fig. 2(d), (e) WEBLTEET 5,
dTa(KE &K FORIBDOE) 1210 A 27 A (300) »
53A5 0 (430) I TE 6 A3H (520) 26 7
A 13 B (560) i TAI<, 3 A 258 (450) 225
5 A 14 B (500) (25 TEW,

—7% Fig. 2(f) IBHRIXICETH777Th
b, 11 A 26 A (330) 2»5 2 A 4 A (400) io2iF T
KBHFHEZZIEELOEHTHE, —F, £HF
KEEEEFICI D TANKEBEL REDTI2B6
B (340)EHOFS2 A4 B (400)HELV b ERE R
BHRABRENRKE L R, INELZ2THEDTHD,
(2) ZFHHOTSIMLRI-EE
Fig. 3(a)~(d) BThFh, B, &%, £, Fo
BRACRBTIHEOT—ZTHY, FhFfh ks
LEUN X, HEINE, MABE, [IEE, hiEE,
QR - KR, AEERL TS,

Fig. 3(a) Ti¥, AEIXS\WT8 A 13 BizBBE
PHRELLoTWE, ZThRbL 3 EEDZAEN
LREMBEL RO TWVBHTH D, KIS Fig. 3(b)
T, I0A 10 BDA Hb- 0 » oA RN T
WBRZ MG, FORHOAERTETOZANLK
XREERLOTT TS,

Fig. 3(c) nBUNZ D /7 7% L5 L I K&
S GHBRKRRE2TWS, RIBD V7 7% RREFEIC

KENELEL dTa (KB LK LOKIRE) HKE
KBRDENICHESTH bRECARD, FHABKKR
WTHIZGOAPREVOREHICEH LS
NE—ZBFTHEBELTNWAB I EEERLTVS,
B#%I\C Fig. 3(d) ThaH, LELRELKR
DOEHEOMBIC OV TEHENE LI, 3 ALY
HiEmE & DEBOBOMHLRLRIE LKBICED
HZEMTH D, EORHEEICE VT G MBIEIC
RBEZELHD, FIZIE4A 22 B0OBTHFRER
BB 2o TEY AE b/hE&L, HBATHTY
54y, GIREILo T3,

3.2 XKENER
(1) =RHoBRINX

Table 5 Energy budget at paddy(Wm™2)

{ period [ R. | G | H | I ]
'09/8/9~31 || 1100 | 083 | 15.44 | 102.7
'99/9/1~30 || 97.30 | 1.51 | 1555 | 80.23
’99/10/1~31 70.68 -8.08 14.20 | 64.58
’99/11/1~30 35.93 -9.58 7.14 38.37
'99/12/1~31 22,16 | -12.20 2.25 32.11
'00/1/1~31 28.91 -8.25 3.09 34.06
'00/2/1~29 24.86 | -10.00 0.35 34.52
'00/3/1~25 67.36 -2.34 5.90 63.76
'00/5/16~31 140.4 -2.72 16.86 | 126.2
"00/6/1~30 || 100.2 | 9.12 | 1152 | 88.60
’00/7/1~31 150.6 7.15 12.68 130.8
00/8/1~17 || 172.1 | 502 | 21.01 | 145.2

| average | 78.63 | -3.042 | 9.564 | 72.10 |

1 R OB XK 4 Table 52 ABIR Lz, G A8
DICRLTARIZRSTWEY, ZITHREOHR
AT LATEHAHOBEDOH D & & ERHIZ G BEH
TERWEWNWHITZ L, R—x Ut ROIBICE
DORERELERB L TRV EZERAHS, L
LAME, BLEI%BAEID, 10% H ICEBY
INDBIEBIMD,

EMD 757 (Fig. 4) iIMEICEEROME, #
BIZ 1999 F8 A 9B 5 200068 B 1THE T,
RRELTHD, ZFEO LR EHECRKRRFITSH
0, TRITEMELE L0 ARICT B 72DICH% 15
BT SOBE T E L -T2 /T 7 ThHD,

EFFBRXDS F 7 Fig. 4(a) T-oWTEEL
795, 5 A 14 B (500) 2*% 8 H 17 B (228) (Zh i
TRy ERELARSTVBDIZK LT, Giph&EL
RRoTHd, ZRFRBER LI &ick ) KBk
HPHEREIEEILLLS 2T Db THD, K
WR—z D/ T 7 Fig. 4(b) #R.5& 8 A 28
A (240) H72 OV D HLABICKELL Z-oTW B I EHR
b, ZTRIEENETHREL-DE-T, KB
BAEBEEIHREICEEIL S L>TWNT, E0
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4. BEETIL

4.1 SiBUC OK&EETFIL

AR CHER LIz kEET A dEREEET A
SiBUC (B & (1994),(1998)) D FOKEDEF 1
ThHbH, ZOETVIHEBIETET ML > TERHE
Ah, THEER 22T THE, 1 2KERE
DIRE, 5 1 2K EOEVESDIEETHD,
FE OB LAKIBED A ELE, BOESORERLAK
BOFHEERETHIERTH D,

A EDEERSEKEDENE ZAE TER
LTRIEH, EAO -8R KEORETEIZR
REnd, oD, KETHEEBEED DELS
hEL D, ZORMEN Lo RAX—HIFEEN
EEHEIS CCHBEN D, KBk EADT
FNF—ZERITER L, Kb ARNT TR
LTHtT 3,

O, KEICBT HREDXEAFEAILME
WOBEOLOLEP LERSD, RETFATH, &
2% LRBICERINI2HELBRETF
(B) LWV, REREOFHRLEX (F (10) ik
VT, Bl (Rns) 26BN S Rz S B 0 —
HEELBNWNTWVD, BLTFICKEOKEBICETS X
BHFBAAERT, BE, KEEFATERT LIS
D% Table 6 {277,

oT,
Cun a?b = Ry — BFs o — Hus — AByws
—wCub(Tws — Taw) (10)
deéi-{‘d_w = Rnwb - Hwb - )\Ewb 11)

ot (
Cuwb = CuwZs + 0.51/%,C,,86400/7 (12)
(

Caw = V365C 4 13)

LBSMEBEEEOHBEH LN KEET LT
i, AR SR R C B DT A& —
ELTC, Z ERKE), BBEBETF), rowm (ZR
HEEAORME) # VD, FRENDRT A—
F—ORMEICB L TEHES BTH LI HERD,

KIBDOEBEAL DAL KB ORI L -
THRED, KEOHREZET VKBTS DI,
SiBUC D AKKET A TIEAIKE (Z,) DHEERE
BOFHEIIMATWE (K (12)), Zs HAKEOERE
DESEFFHRT S O TR, BREDIEERMH
Farvbho—=nNTBRTFA=ETHS,

FREATFATHEHT A FOANAEREESEE
LTHEY, KBIEOAFRED YA (u) EAVT,
THARE (o) FRXTEZLND,

a = o u* (14)

4.2 KHEETI (P-SiB2)
(1) SiB2 DRE

SiB2 iz L WV REMLBEAKXERLRRET I
¥z, SiB(Sellers et al., 1986) %8 &E L TELNT:
EMEREFAThHd, KO SBITIIRD 22D
REREEANH 212,

o ¥y / E—OEEBEFICERISEDIL TN S,

o BEETHRNTA-FEALTHRELT
W3,

IOBBEARHETILHIC, SiB2 IR0 A
DRKEREENMZ BTz,

o ¥y /) E—OBENL ZBLRE L KERDE
ERRERRTLH LA E - KRILEBRET
HDE A

o MAEDEMME(LEERTI2D0OATHE
F— % OF|H

SiB2 £ F A DFEHIC SV T3 Sellers et al.(1995)
PEEIREN,

L»L, &V 2FA0SiB2 TiiEREICAKET
DET7 797 ALREORBE{LEBYNCHHETE &
WIRERHBEDT, Wit BEED LI KkEENL
ToARKBEF v (P-SiB2) 3RS & iz (4K, 2000), 7
B, KAETATHERTIESOHRAE Table 7 (2
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Fig. 7 Schematic image of P-SiB2(heat budget)

(2) #umszst
KEOKITE->TWEOT, Ehb0iER - RiK
FEKETE2CRREND LRELTHND, Fi,
KEBEH~OEAEFRELTNADT, Sdin
ERELT, LEBoTHRED XY/ E—E-KE-
TERRE - HERE ORGSR (15),(16),(17),
(18) D& Sicred, FEL, AT kike £
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Table 6 List of variables and parameters in the water body model

I symbol ” definition unit
Cub heat capacity of surface layer Jm3K~!
Caw heat capacity of deep layer Jm=3K-1
Twb temperature of surface layer K
Taw temperature of deep layer K

Rnup net radiation flux Wm—2
Huo sensible heat flux Wm—2
AEub latent heat flux Wm™2
Fiuwb absorbed short-wave radiation Wm=?2
B8 transmittancy for short-wave radiation
Zs effective depth of surface layer m
Cuw specific heat of water (4.18x109) Jkg—'K!
kuw heat conductivity Wm~—lK-!
w 27 /86400 57!

Table 7 List of variables and parameters in the paddy field model{P-SiB2)

[ symbol l definition unit
Ti(t =c,w,g,d) temperature K
D, depth of water m
W;(i=1,2,3) soil wetness(=6;/6,)
6;(j =1,2,3) volumetric soil water content m3m—3
Ci(i = c,w, g,d) heat capacity Jm—2K~!
Bn;(i = c,w, g,d) net radiation flux Wm™?
Hi(i =c,w,g,d) sensible heat flux Wm™?
IE;(i = ¢,w,g,d) latent heat flux Wm—2
E. evaporation from water layer kgm~2s~!
E. transpiration from canopy kgm—2s71
M total water storage m
S saturated value of total soil moisture m
Dy canopy through rainfall m/sec
D, drainage from canopy m/sec
R, surface runoff m/sec
N baseflow from bottom of 3rd layer m/sec
W; water irrigation rate m/sec
Wout water drain rate m/sec
D;(1=1,2,3) depth of soil layer m
8, porosity m3m—3
Aw heat conductivity of water layer Wm~1K-!
P density of water kgm™3
Tq day length(=86400sec) sec
At time increment of numerical simulation sec

The subscript ¢, w, g, d refers to canopy, water, surface soil, deep soil, respectively.

— 437 —




Cﬁ%zﬁm—Hfdﬂ (15)
CuDu g = Ry = Hu ~ 1B - Aw%;‘_gﬂ(m)
cgggézzxwz%ii%ﬁ-Ztih(zg-vzg) (17)
't =, 1) (18)

Ewi
Woul W‘n
R
° \Water Dw
aq. W, Surface Layer D1
q W Root Zone D2
qs Wa Recharge Zone D3
Qa
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HF, Ego THiREN OO LEKOESRE),

TEA LI Lo LIBEAOKITKE
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Table 8 List of parameters in the water operation rule

| Symbol | definition [ unit || 1999 [ 2000 |
W; water irrigation rate mum/hour 4.5 4.5
Wout water drainage rate mm/hour 1.4 14
H, low water level during ponding irrigation mm 10 20
H; high water level during ponding irrigation mm 30 30
Hj high water level during intermittent irrigation mm 30 40
Ty rice-planting date mndyhr || 051510 | no data
Tz internal drain start date mndyhr {| 070411 | 070314
Ty period of internal drain day 10 3
Ty drain period during intermittent irrigation day 3 3
T final drain date mndyhr || 081811 | no data
Table 9 List of parameter set for sensitivity analysis
No. | Z, I Jél Tawm “ No. | Z; l Jé) l Tawm H No. | Zs l Jéj | Tawm |
A-11003]050]| 500 || B-1{0.30]0.10]| 500 || C-1|0.30 ]| 050 | 10.0
A-2 ] 0.10 | 050 | 50.0 || B-2 | 0.30 | 0.30 | 50.0 || C-2 | 0.30 | 0.50 | 30.0
A-3 1030|050 | 500 [ B-3|0.30|050] 500 ||.C-3030]|050| 500
A-4 100050 | 50.0 || B-4}|0.30]|0.70 | 500 || C4|0.30]0.50 | 70.0
A-513.00| 050 | 50.0 || B-5{0.30 | 0.90 | 50.0 || C-5|0.30 { 0.50 | 90.0
Z2LVWOT, BONEOEHERZERTLIZ T
Lz (B2 RBARELEXD), (1) HHKZE (Z)

5 HESIalL—I3rEER Table 10 Sensitivity of heat budget to Z,

[ Z,(m) | H(Wm™?) [ IE(Wm™?) | G(abs) |

51 KEETLOER 0.03 7.3 96.4 32.1
SiBUC IC#4F BKEKEF AT, HRIKIER (Z,), 0.10 -6.9 94.2 43.6
FRE T (8), ERAFEAOR/ME (rawm) &£ 0.30 6.4 91.9 66.6
3ODNRFRA—=F—%EX TS, ARTIRIND 1.00 -4.5 88.9 130.1
25 A — B DK CDITINT A— - ‘ ' ‘
DINT A — B DM R BBl T A — 4 3.00 39 80.7 279.5

T BETFARAOENE RIBESTEIT D,

BEM r Y=y bTHEL1E45 (1995 TA
25 H~2000%E 7 A 24 B) OFEOBRT — ¥ 2K
SHEAL LT, LEBMDOY Ial—arkiio |
foo B2 1285 A— S —EOMHBEDETHEEZE
T35, ETORAICH LTR—-0ONHREE 5
2B, 2L, T A—SEICLY 1 FHORA
Ly (REXMYEELRCEICLELZRY) D

Table 11 Observed heat budget at different lake

Lake | depth | H | LE | G(abs) |
Kasumigaura 3m 18 | 66 21
2lm | 23} 51 61
80m | 31 [ 53 111

Nojiri

Towada

ERHBNDT, RA—DIRHEHH % 10 Fo4 0K
L5z, 9FBOBES 2170, 1FEAHCIZIER
ELEEEZONDIEED 1 ER (10FH) DY =
I a VKRR EOBERONGRE Lo, BE
AT TR LI2R/F A— %% v % Table 9 (2

NRGA—=B— Z 2EZTIEgLaIb—s
Y LEHRXN Fig. 10 THDB, 2077 7 18
19997 A 25 A6 20007 H24 AETO 1
ERERTLTWE, EDTFT778 2, 582D
ETCEMEAORENEDLTVWD LB D,
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HDT), KEOKREMEICEESBEVIIK (A>T
WHZ Ebphd, ZIZT, Table 12121 B &
TDIE, Tye, Tow PREE L EEROE (ARE)
EEHLETHS,

Table 12 Sensitivity to
| 8 [ IB(Wm™?) | ATwb(C) | ATdw(C) |

0.10 1721 2.651 0.309

0.30 169.7 2.180 0.320

0.50 148.8 1.724 0.331

0.70 139.8 1.316 0.342

0.90 133.7 1.044 0.354
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TRAELTWD, (EBBLTHIIo0TEDS, H
BERKLTWD ZERTND,

Table 13 Sensitivity of heat budget to rawm

[ rawm | HWm™2) [ IE(Wm™?) | G(Wm™?) |
10(s/m) | -20.2 109.6 4.0
30(s/m) -15.4 103.6 33
50(s/m) -6.4 91.9 550
70(s/m) 0.5 83.6 1.3
90(s/m) 3.2 77.8 -0.9
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Fig. 13 Time series of water depth, soil moisture,
rainfall, NDVT at paddy (2000 Summer)
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Fig. 14 Observed and simulated heat budget at
paddy field from 11th to 14th July 2000
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Fig. 15 Observed and simulated soil moisture, water
depth, rain at paddy field from 25th to 31th
July 2000
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Seasonal Variation of Energy Budget at Paddy Field and Lake Surface
-from the Lake Biwa Project-

Kenji TANAKA, Kenji ISHIOKA, Eiichi NAKAKITA*, and Shuichi IKEBUCHI
*Faculty of Engineering, Kyoto University
Synopsis

In this study, data from continuous flux measurement system in the Lake Biwa Project were processed
and analyzed to produce the full-year dataset for the lake and paddy field with one hour time increment.
Then, heat fluxes (2nd order product) were also calculated. The diurnal and seasonal variations of energy

and water budget characteristics were expressed and discussed.

Also, numerical experiments by land-surface schemes for the lake surface and paddy field were carried
out. Through the comparison of observed data and simulation results, these schemes were tested and
validated to reproduce the diurnal and seasonal cycle relatively well.

Keywords : the Lake Biwa Project, energy budget, water budget, water body model, paddy field model



