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Abstract; In order to explore the differences of soil moisture status in different stages of rice field,
based on the continuous monitoring data of soil moisture of conventional rotation rice in purple soil in
Chongging hilly area. The HYDRUS-1D model was used to verify and simulate the soil hydraulic pa-
rameters and soil content in three different dry and wet stages (stage [, II, I ) of rice flooding,
drainage drying and post-harvest. The results indicate that: (I) according to the error analysis from R’
and RMSE results, pressure heads and vertical fluxes simulated using HYDRUS—1D match measured
data well. The HYDRUS—-1D can be used to simulate the change of soil water content in the paddy
field; (2 According to the analysis of soil water balance, the rice soil water in stage | is mainly in the

form of water supplement. The soil water loss in stage II and Il is mainly water loss, and water leac-
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hing (approximately 52% and 95% in stage Il and stage I, respectively) is the main path of water
loss from the flood to dryland rice filed; 3) According to the simulation results of HYDRUS, the rain-

fall directly affects the change of upper and lower boundary flow of soil. Following the simulation re-

sults, the sunshine hours bring obvious diurnal variation rule for evapotranspiration fluxes. The actual

crop transpiration and surface evaporation of stage [ are lower than those of stage [ , while the actual

surface evaporation of stage Il is more closely related to the sunshine hours.

Key words: HYDRUS model ;rice field ;soil water content;boundary flow ; water balance
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Fig.1 Precipitation and water management of conven-
tional paddy—upland rotation tillage ( CT) in
paddy field during three chosen stages
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Tab.1 Physical properties of paddy soil

/%
H/cm o/
. Wk ¥rR(0.002~ B (g
(>0.05 mm) 0.050 mm) (<0.002 mm)
(0,17] 45.12 36.75 18.13 1.23
(17,33] 33.75 38.44 27.81 1.48
(33,63] 41.34 38.75 19.91 1.27
(63,100] 43.28 36.53 20.19 1.31

) S 0 19 5L e, SR P I 9 5 K
K RCHR AR i i (inverse solution) B, 4 1
K S BRI BRI BRI 2.
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Tab.2 Initial and optimized values of hydraulic
parameters in HYDRUS
0./( em3 - 0/( em? - o/ K/ (em -
H/ec :
o xlE em™3) em™3) (em™) " h~1)
WA 0.0619 04390  0.0094 15370  1.4629

0.009 4 1.5370 1.463 0
0.007 5 1.562 3 1.477 4

(0.17] BrEel  (JCafE) 05261
’ KBS 00600 05421

BrEel 0.0342 04283 0.0032 15792  1.4800

WG 0.0649 04329  0.0088  1.5487  1.044 6

(17.33] BT 00658  0.5355  0.0088 15487  1.044 6
’ BBl 0.0650 05100  0.0067  1.6023  1.1124
HESI  0.1067 03642  0.0014  1.1030 17110

WG 0.0732 04063  0.0105  1.4643  1.2883

(33.63] BrBeT 0.0621 05045  0.0105 14643  1.2883
’ BBt 0.0678 05032  0.0088  1.4321 13211
BB 0.1322  0.6000  0.00010  1.1000  1.230 0
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Fig.2  Potential values of evaporation (E,) and tran-
spiration (7,) for CT during chosen stages
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Tab.3 Soil water content under different chosen
stage and depth of paddy soil

3 3
cm’/cm

Hy BBt 1 BrE I BB
oM A /M T B M P B FME P

10 0.537 0.499 0.526 0.257 0.117 0.159 0.134 0.055 0.087
20 0.542 0.526 0.534 0.539 0.171 0.299 0.182 0.099 0.143
30 0.541 0.531 0.537 0.533 0.172 0.375 0.172 0.133 0.154
40 0.523 0.505 0.518 0.480 0.233 0.318 0.298 0.206 0.227
50 0.502 0.471 0.491 0.510 0.230 0.429 0.512 0.213 0.235
HME 0.529 0.506 0.521 0.464 0.185 0.316 0.259 0.141 0.169
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Fig.3 Soil water content under different chosen stage of 10, 20 and 50 cm soil depth for paddy soil
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Tab.4 Error analysis between HYDRUS model

simulated soil water contents and
measured soil water contents

2.4 HYDRUS =P . H BXF 1 ok 4 B9 5500
2.4.1 @t HYDRUS &4 b | F AR e %o

HR4E HYDRUS B8 285 5 v F b BHi i 31
A, BEMA T R IR g IS & 4 R,
R A R/ ) 1 i AU B RN B Be 1,3 Ik
R 1 SRR R o 43 531 o4 1,98, 3.14 1 0.06 em s Xt
I 21 R AR AR AR A —0.010~0, —0.030 ~ —0.007 FI
-0.007 ~-0.003 ¢m/h.

mfEK o FF o« TR

R? RMSE
Hy/cm
BT BB BRI BBl BRI BBl
10 0.00 0.30**  0.96 " 0.01 0.04 0.04
20 0.00 0.88**  0.35** 0.02 0.07 0.05
30 0.00 0.96**  0.39** 0.02 0.03 0.07
40 0.00 0.82**  0.62** 0.00 0.04 0.03
50 0.02*  0.64**  0.93** 0.03 0.10 0.05
Il 0.01 0.72 0.65 0.02 0.06 0.05

R IR P<0.05; s« FR P<0.01

23 KEFESNERESREMLE
H(12) , FIEAR R B B rFER PLE, T L 3%

IKPAACH K B AR R 5, K d,,0,,T,,
E D D, 5351 RE.0~50 em FKEE (em) |
bRz i SRR K B R )Z B IR RE R
Bt HYDRUS B 725 Be 1, K i A G i
ok A Rk 5.84 em, HABRPTERE N 3.56 em, 140K
SRR PRI 1 ems K SUAE R PR 25 11 2 L
57% MKt 43% AL B, Ko A B i
ok B FEK I 5.26 em, RIEK MR SR K I3 HM 45
NS emy KRG MR ZR B B Y 36% , Ak
i 12% RSB TR 52% AEB B, Ko A
SR F K 0 om, HHK MRS BE N 12 om;
IKIMGFE  FEARZE I i 7 0% , R 28 Kkl 5%,
JRIZB T 95%.

RS EHKERE(CT)EHE3IIMMRHKEE

&
Tab.5 Water balance analysis for CT under dif-
ferent chosen stage of paddy soil

0,/cm
Bege  dy/d P/em ——————— T/em E/em D/em DJ/cem
i R
I 14 5.84 52 51 590 450 -3.56 -3.87
I 14 5.26 45 40 3.68 1.28 530 576
I 7 0 26 14 0 0.59 1141 1115
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