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SEa = (2f X ZEp + fH' — f (8)
Ep =ET, X exp(— & X LAD 9
K, SEa M ZEp 53 5 8 35— B SEFR 28 R AN TEAS R ¢ f 2005 4 (1 R 1 43 o Mt 1)
B, f=1/2« o« foo £, R S 0 IR SAER LR R ET, A bn i AFE Y% 76 28 6L,
B Penman AR K ; 6 A RE. B o.5.
2.3.3 EPREMET)
EWBRBEMENRKESSILY BN KW RE, T2 YR FE NS4,
NZHIEHRRWEL., AL EBR T ETESE R[5
Ta=Tp X WSFt (10
Tp=ETp —Ep an

ET, LAI < 1.5

— I — 1.
ETPZiEToX(KW D XLAL+5 = 1.5 X Knse | o 1476 o (12)

3.5
ET, X K,.. LAI > 5.0
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Fig.1 The dynamic variation curves for modelling (dashed line) and measuring (solid line) of
(a) leaf area index (b) soil water content and (c¢) dry matter weight
F1 FEREHRDMESEIELER A DD
Table 1 Comparison between simulated and observed values

in main development stages (date/month)

BE15 135
No. 1 No. 2 No. 3 No. 4 No. 1 No. 2 No. 3 No. 4
FiE k) 11/5 11/5 11/5 11/5 10/5 11/5 11/5 11/5
] 9/5 9/5 11/5 10/5 7/5 7/5 10/5 9/5
AR L 7/6 8/6 8/6 8/6 5/6 6/6 9/6 6/6
Sz 6/6 6/6 10/6 8/6 5/6 5/6 9/6 7/6

* BT REAE, R4 H 1983~1984 FHE R
3.3 LKA EDS KN

Bl 1(b) A AR SE 3K 73 & B (0~100 con) B &Rl & NE I B F
2, B9 ) SR S SE WA W & AR A A, DA G B s R B O AR LA
h B TA) B G VR 75 T8 AR 0 R AN B K I, B A b ) ) R B R K R R R B
IR AL S8 TR (1 5% Wi 2 AH [R] 0, T X S P00 &5 2Rk i 22 0 B ALK

TR EEMBEIRER KR 8. 77%, B/MAH 2.26%. 3 FRM-FHIRER
5.45% (WK 2). WAREKG & BIRZRB ., No. 1 M No. 2 B SEI 45 2R 52 [ 7K 20
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A5 3 — A B 7 82 30 RTS8 A oF 5 30K 2 3l A AR AL I T

F2 BUMWLEKGSEERECD

Table 2 Relative simulation errors of soil water content( %)

AEEE 1 AT CK

No. 1 No. 2 No. 3 No. 1 No. 2 No. 3 No. 4
1983~1984 3.92 3.57 8.54 6.97 5.75
1984~1985 6. 85 2. 26 8.77 3.95 4. 34 4. 36 7.09 5.37
1985~1986 3.83 6. 06 5.52 4.12 8. 00 5.50
FoH 4. 87 3. 96 8. 66 4.74 4.23 4.36 7.35 5.45

3.4 TYEMLN

L NBER SN TYEDEBL ML ML RNREIE 3 M. Z84EK.
HEZe PEAE K AR AT 3 ANBT B, BERUE 5 S A A Rt — 2. 32 M FEAR AR P
WiRER 6.39% (WLFK 3

3.5 ¥R EME x®3 BRULTFE FRFESTZWLATE.
R BB R E P PR 7= B2 22 (0)
5. 60%(}'1';%:2 . BLUATYERD Table 3 Relative simulation errors of total dry
é}:‘{%%;ﬁ&(d\ﬁﬁﬁﬂl 0.35. 0. 40 Fl matter weight and grain yield
A UWHH R R, WFHRES oy oy, o0 FEEE
Ah10.9% . 8. 7% 16.4%. BTE FRE RTE HEE
1 21.53 5.61  0.28  —2.16
4 BEAHE B R R R A T 1983~1984 1 2 14.75 4.8 —3.95  —8. 34
i e . ] 3 —7.47 —6.64 —11.92  —0. 60
HIEFNRERBE AT EESH CK 4 —7.07 —3.67 —5.64 —10.65
Z—, WRERHIWRIERELTEERE 1 11.84 865 1.83 2.8
TR E, A RBAT T BRI R S A S
= 3 —6.72 2.59 —7.08 814
g % 9350 9 T 1 —5.70 0.73 —11.66 —7.72
REX/PNERBENEFTHD, & 1984~1985 1 2 14.12  1.34  6.13 —0.27
¥ 3 R S BE A A SRR T Poxmoem her e
N e CK 4 527 —6.10  0.51 —4.24
AR 1CA 2°C, R R E 1E W) i 3.8 624 —o0.34 157
MOENEER BN, FEFHKEAR 1 2 4.91 24.54  0.33 —0.80
B P 0 8 AL T B A R oS 668 45T B0
A e e g 10851986 2 1.09 —2.17 —5.85  3.50
AR T TE B A BT S B i AR A A CK  4—2.53 —017 —3.92 —11.96
N2 e & oK gy A I T e R e (R
.

MEFEE, MREFHAZ, WIRETH &, BRABRAEE N, 20 TRT.
MARFTHT . JE A BN E , O AT 2B R, BORTHITE AR K 2 e 25 kT A
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Foa AFEENCREREBIEHR &N E R KK R AT B8R0 (%)
Table 5 The potential impacts of climate change (temperature)on the winter

wheat yield and soil water availability

iR 5 A4 R A HHE RER R B
) 2 A AR 2 2 2
—2 +5.2 —30.7 +7.5 —29.3 +7.4 —6.9
-1 +5.9 —16.4 +6.3 —19.9 +7.5 —5.8
+1 —7.0 +17.8 —7.3 +19.7 —8.2 +2.2
+2 —16. 1 +34.3 —8.7 +39. 1 —18.3 +4.6

HAMBEVIREL, EEKS MR, HEE> T, TR R E R AR A,
MBHRAERMBWABRE, RETHR, ZEBEMN, B>, B ABNEN, X
TR DA AR RS b 3 AR T S AR A B R R . U BT ERMEE
ALV, BT R E . RMEAE A, ABCRA TN, B R B TR K R
DL, P EANROE TR, A, IRERRR 1CA 2°C I P B iR LR, X AT g SRR
2CHMBEALHIEHILEEEF K.

R —IREE, BTk 5 0 M8 ¥ 5 1 T i SR B (R B 2 J B A 2% 1 47 3R
X KN AR B TT I . Ak, AR, B R TR R A AR
e, EXEMIETREANZKLE. Fril, ERERFAREENRAELUFREILE

BIE.

5 #ikwHitie

(1) AL TFEAEY- KA RF WK AT R, i BEUR H K 13 & 44
2, FEEEDNIEDZREHEA AR, 857 T EY A7 FK 5 18 F R 1R BIAE
K. ZEARE — WV, XN — S8R MR ST T E AL, &)
IRE SR

() FAH 3 FMHRERRAERMTRIE, 5REW, B TYE, FFhr- &80 15
KO EERBRSFYRES NN 6.39%. 5.60% M 5.45%. HWrmR R, TYHER
MBS B R WA GF. R E R F I BL b, R B L TR R

() BESHAGE T, BHEHEFHEALRNBRT, BEASG, £NEEF
g, rrE T M. B EY SR REIE IR I R AT IR AR E R, IAE B ORT K
NEGT, BEASLICH2C, FEE TR 7.0 16. 1% WMERMK1ICH2C, &
AT 5. 9% A1 5. 2%.

() XA HF oK 0T, PRI, SRR AL, FEY K 9 R &K
BEUR (R R T O 5 Uy T, B TR RS F D R R SE O EL

(5) TIEAMEW-KRARGEAW AL, BmilH2ET SR, ARLLRE — &
AL A e I Bl B ST iy, RIS R, AOH T M HEHE — B R IE. Ak,
BGOSR EE R MR ACRYL, AL P SR 4 A 7 0 AT RE R e DL ROK Ay TE AR SR A
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MODELLING OF THE RELATIONSHIP BETWEEN WATER CIRCU-
LATION IN THE SOIL-PLANT-ATMOSPHERE CONTINUUM
SYSTEM AND CROP PRODUCTION

Zhao Yanxia Wang Futang
(Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract

A dynamic-statistical model which shows interactions between crop water consump-
tion, biomass production and yield formation has been established based on the simula-
tion of soil water dynamic evolution and some processes of winter wheat growth and de-
velopment. Through the verification in three years by using the field data, the mean
simulated errors for the total weight of dry matter, grain yield and soil water content
are 6.39%, 5.60% and 5.45%, respectively. In addition, the simulations about devel-
opmental stages, the leaf area index, the process of dry matter accumulation etc. are
close to the observed data.

Key words: Soil-plant-atmosphere continuum (SPAC) Water circulation Crop pro-
duction Model





