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Fig. 2. Comparision of soil water contents for measured and calculated data
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Table 1. Evapotranspiration rate from winter wheat

ERBB ET K. ET, r E's T
A z?g:ﬁﬁ 20 H) 1.52 0.62 0.94 0. 90 0.85 0. 09
ar A %A;E:’Eﬁ 10 H) 0.91 0.65 0.59 0.90 0.53 0. 06
(sﬁliigEl:4F]loEl) 2.58 1.03 2.66 0.60 1.59 1.07
4 A ?‘;E:’??l HY 4.34 0.94 4.30 0.30 1.29 3.01
G A ?éﬁ:ﬁ;ﬂzo a) 4.92 1.17 5.76 0.10 1.15 4. 61

A~ A 5.17 1.00 5.17 0.20 1.55 3. 62
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40mm, 60mm, 80mm = ARFEWMEEH (LFE2).
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Table 2. Soil water compatated for three irrigation waters in winter

EF AR (mm)
40 60 80

(em) o S K (mm) ﬁ7‘k$ 7K (mm) 137K$ tlk (mm)

30 0. 145 43.7 0. 154 46. 3 0.161 48.2

50 0.155 77.6 0. 164 81.9 0.170 85.0

70 0.172 120.5 0.180 126.1 0.186 130. 2

100 0.195 194.8 0. 202 202.0 0. 207 207.4
LHFELR (mm) 51.9 54.5 56. 3
Im%EER (mm) 4.1 11.2 19.9
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REEMERWBBTIER., UL EEHARBABEE, N 60mm HH,

(2) & /INEREFEWE A

BEEWERLA/NEFTERKY, ERHCER T KURAHE, FEZER. X6t
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H#ER) B/PHBEEH. iTHE 7 ERMEEH 20, 30, 40, 60, 80, 100 (mm) K43Eit
BET6MHE. HTHEAMEIAI0BE~6 A10H, YBAELWEKETHRE 60% HERE
KEE AT, ST REITENSERME 3,
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Table 3. Surface evaporation and deep percolation under different sprinkler irrigation quota

T EEE 1m % ERE EE+ER
ik ek HAKR Lk 878 14 +THEEL HAKE RE kg HAKE
(mm) (mm) (mm) (%) (mm) (%) (%)
20 200 10 80.2 40.1 3.1 1.5 41. 6
30 210 7 82.2 39.1 3.8 1.8 40.9
40 200 5 75. 4 37.7 4.6 2.3 40. 0
60 240 4 81.6 34.0 8.5 3.6 37.6
80 320 4 103.5 32.3 17.0 5.3 37.6
100 300 3 90.9 30.3 24. 6 8.2 38.5
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Fig. 3. Surface evaporation and deep percolation Fig.4. Relationship between (E 4+ P/IW) ratio
under different sprinkler irrigation quota and sprinkler irrigation quota (E—surface
evaporation; P—deep percolation; IW———
irrigating water)
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Table 4. Sprinkler irrigation water for different typical year
BEK g
RAE GKE W KE WK e 7K + o 2
THRE 32.4 9 300 6 332. 4
FEE 56.4 8 300 6 356. 4
EKRE 83.4 7 300 6 383. 4
FEKE 111. 0 7 260 5 371.0

ME4F, LR HLNE. EERMABKERLY, BERERT S, TERER
KT REKS BFERERFKE, HBEKEFRMALY. FAREQRES—RBE. 7]
RNEHTL/NENHEKSEE, MEKAY=HEREEN.
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Table 5. Field experimental results for winter wheat with sprinkler irrigation

, Im 13% “ - SKa HWIK

g omm AR kil kg BEAET Tae s
M KR (mm) W (mm) mm & (kg/mm)  (kg/mm)

1992 kK1 54 240 6 59 353 350 0.99 1. 46
R 2 200 5 63 317 326 1.03 1. 63

B 490 6 0 544 352 0.65 0.72

TEX 2 450 5 0 504 367 0.73 0. 82

1993 K1 61 240 4 50 351 374 1.07 1.56
R 2 300 5 20 381 385 1.01 1.28

X1 400 5 0 461 427 0.93 1. 07

Bk 450 5 0 510 317 0. 62 0.70

1992, 1993 EL 2 EHBETEREE, HBEHAHTFHERE . W& 245mm, B 5K, BFK
358mm, XHIFE 4 FEPLTEMOERIEFEE, WHEMTEMTEH SR E
HRETH., MYFEHEAIREBEM L, EFXREGHRAEMERLT, AT K45%. AR
EMEAET, BFHEEKSER, W KBARZRRBANY.
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Study on the Field Moisture Movement Numerical Simulation
for Winter Wheat and the Irrigation Model
under Sprinkler Irrigation Condition
Hu haoyun
(Huabei Hydraulic and Hydropower Engineering Institute, Zhengzhou 450045)
Xie senchuan and Hui shibo

(T'singhua University, Beijing 100084)

Abstract: To investigate water-saving sprinkler model, both numerical simulation
and field experiment methods are used to study the field moisture movement of win-
ter wheat under sprinkler irrigation. Compared of the soil moisture between numer-
ical simulation and the field experiment data, the results are satisfactory and indi-
cate that the numerical model is reliable. Based on the model, the transpiration,
surface evaporation and deep percolation under different sprinkler irrigation quota
are simulated. The results show that the surface evaporation and deep percolation
under 40— 60mm sprinkler irrigation quota is minimal. Thus, the reasonable sprin-
kler irrigation model for winter wheat is proposed. Relative to the present sprinkler

irrigation farmer’s usage water use of the suggested model is reduced by 45%.

Key words: winter wheat; sprinkler irrigation; water movement;

numerical simulation; water-saving irrigation model.



