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t AZ=2(Iy+ Qn)/( Ws- Wy), Zy =2y
+AZ,
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Wg =1.0- B/2.65
Ks = 75.0(( Ws - Wg)/ Wp)?
K(h) = Ksar(h/h) 27
h = he( W/ Ws)ﬂ
h = 1020(- 0.108 + 0.341 W)
B=- 3.3816 - 8.8694 C
, K(h) ,h (cm) , h, (cm) .
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T :T=0.6Ty+0.4T, , Ty-Tn

Y
y=1]0.23-(0.23 - ¥)exp(- 0.75L)

0.23 + (L - 4)2/160

Y , [17] .
3.2
E, :E,= ET,exp(- dL), T, :T,= ET, -
5 , 0.45 ~0.65 1, (171,
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Tp o i , F; 1
( 0~1 , ) ,
N
, T, Ta:i:Z}Si
2
2000 ~ 2001
s 20 cm . 23 .5¢cm. . s
7.650 kg, . 10 , 11 18 ,
, 5 . ( 17 :30( ) 11.000 kg,
2 cm ) ( 17 :30 8.900 kg, 77 %) ,
4 , (2000 1 12 ~1 20 ). (2000 2 10
~2 20 ). (2000 3 2 ~3 11 ). , 5¢
17:30 , . 1. .
0.98 .2.94 .5.11. (

1988 ~1990
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1990 ~1992 R .
. . « 2.
1
/) 13/1 14/1 15/1 16/1 17/1 18/1 19/1 20/1
ET( mm) 1.5 1.6 1.5 1.4 1.7 0.8 1.2 0.7
ET( mm) 1.3 1.3 1.2 1.4 1.8 0.9 0.7 0.8
/) 11/2 12/2 13/2 14/2 15/2 16/2 17/2 18/2 19/2 20/2
ET( mm) 1.7 1.0 1.1 2.4 2.5 3.2 2.0 2.7 3.4 0.9
ET( mm) 1.6 0.9 1.2 2.7 2.9 3.6 2.3 3.1 4.1 1.0
/) 2/3 3/3 4/3 5/3 6/3 7/3 8/3 9/3 10/3 11/3
ET( mm) 3.7 4.1 4.9 2.6 3.3 4.4 3.6 3.8 4.2 2.8
ET( mm) 3.3 3.9 4.8 2.7 3.3 4.1 3.3 3.7 4.3 2.4
2
( %)

(cm) (g/cm®) (<0.002 mm) ( %) ( %)

0~10 1.38 47 .8 27.2 8.1

10 ~ 20 1.42 43 .7 26 .8 7.0

20 ~ 30 1.48 38.5 25 .2 6.2

30 ~ 40 1.48 63 .2 26.3 6.4

40 ~ 50 1.5 63 .2 26.0 6.4

0-~10 1.25 29 .2 35.9 9.6

10 ~ 20 1.41 30.0 29.7 8.6

20 ~ 30 1.44 30.8 26.3 6.8

30 ~ 40 1.45 30.8 26 .6 6.9

40 ~ 50 1.44 30.8 26 .6 6.9

50 ~ 60 1.39 30.8 30 .4 9.4

( Root Mean Square Error)

[17]0 = ;Z(Yl- Xi)z, Yi /Xi ,n
i=1

3
3.1
° ( 1) bl 9
. K. 1 .63019:200,
1 , , 0.496 , R?

0.862° " ,n=28, .



46 s
3.2 6
5 o ©
s = [}
o 4 Oo
( 2) B E O o
& o
5 r = <
* * ﬂ 3 o o
0.8898° " ,n=20(1988 ~1989 ), 5
r=0.9012"" , n=22(1989 ~ 1990 §2 o °
) r=10.7566"" , n = 25 1 ° o
(]
(1990 ~ 1991 ), r=0.8344"", °
n=23(1991 ~1992 ). 0 " . 3 ? 5 p
ABEWE/(mm - d7Y)
1
150 UM 1988~ 19894 150 | UM 1989~ 19904
g120j g 120 |
< o I
90 # 90|
%L ¥ o0
& £l
2 60F }-E 60 | &
; O KMiME o R L °
g —A | —— s
0 A 1 A 1 A 1 L 1 0 1 1 A 1 A 1 1 J
9-30 11-30 1-30 4-1 6—1 10—-1 12-1 1-31 4-1 6—1
A (A-H) AY (A-H)
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60 |
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g
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% %
) &
= T 10
0 |
10~1 12-1 2-1 4-1 61 1071 12-1 2-1 4-1 6-1
AM(E-1/) H#(A - H)
100
90 [ &% 1990~ 19914 40 - &t 1991~ 19924
E "t g
& ofF
® sl o
X %
& &
o m
0
10—1 12—1 2-1 4~1 6—1 10-1 12-1 2-1 4-1 6—1
BI(A - B) HH#(H - H)
3
3 (mm)
2 3 4 5 1~5
1989 1.5 35.0 41.6 25.3 20.8 38.9 27.9 36.8 82.1 56.4 6.9 47.1 474.7
1990 224 78.7 33.6 1.5 37.0 533 36.5 6.4 65.2 28.6 60.7 79.3 532.6
11.6 17.8 13.4 18.6 25.1 30.0 27.7 39.7 42.6 45.1 48.5 47.5 392.6
1991 17.2 53.2 333 38.1 23.6 60.7 22.1 131.6 6.8 18.7 11.7 49.6 530.0
1992 11.6 00 0.3 35 1175 63.5 11.2 0.6 39.8 31.4 31.7 3.9 391.6
149 18.3 21.2 23.8 23.0 23.1 28.8 30.7 36.3 38.8 35.0 25.9 353.1
1961 ~1990
3.3
0~10cm.J0~20 cm , 30cm
, 1989 ~1990 . 1991 ~1992
4 S 0~10cm.JO0~20cm.20~30cm 30~40 cm 40 ~50 cm
0~50 cm 1:1 5. 0~10
cmiJ0~20c¢cm .20 ~30 ¢cm 30 ~40 ¢cm 40 ~50 cm 2.240 .1 .732 .

1.656 .1 .055 0 .561 ; 0~10cm.J0~20cm .20 ~30 ¢cm .30 ~40 cm 40 ~50 ¢cm
3.464 .2 .654 .1 .998 .1 .710 .1 .792.
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A SOIL: WATER BALANCE MODEL UNDER WATERLOGGING
CONDITION IN WINTER WHEAT

Hu Jichao Cao Weixing Luo Weihong
( MOA Key Laboratory of Crop Growth REgulation, Nanjing Agricultural University, Nanjing 210095)

Abstract

Based on soil moisture budget method, a soil water balance model for waterlogged win-
ter wheat field was developed, which can be coupled with crop growth model. In order to
simulate the soil waterlogging status , the calculation of capillary rise from the water table and
the functions of hydraulic conductivity characteristics were incorporated. The simulated val-
ues of daily evapotranspiration were verified by the dataset from the pot experiments. The
model was validated for water table and soil water contents for 0 ~10 ¢cm, 10 ~20 ¢cm, 20 ~
30 cm, 30 ~40 cm and 40 ~ 50 cm soil layers using the observed data in Jingzhou and Jintan

sites . Statistical analysis shows a good agree ment bet ween the simulated and observed data .

Key words: Waterlogging Soil moisture Simulation model ~Winter wheat





