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Dynamic of soil water, groundwater and water balance in Hetao irrigation area

HAO Fanghua, SUN Mingze, ZHANG Xuan, OUYANG Wei" , GUO Bobo, HUANG Haobo

State Key Laboratory for Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875
Received 17 May 2012; received in revised form 21 June 2012; accepted 21 June 2012

Abstract: In order to explore the dynamics of soil moisture and groundwater under different crops and irrigation patterns, four experimental plots of 2 Mu
in the Hetao irrigation area were selected. The regional dominant crops, spring wheat, corn and sunflower were cultivated in three plots respectively and
the other plot acted as the control cell without any crop. The soil and groundwater were sampled from April to November, 2009. The results showed that
different soil moisture contents among crops were mainly in the grown period of May to September. The soil moisture content generally decreased during the
summer irrigation because of evaporation and transpiration. In the fall irrigation period, the soil moisture change was due to infiltration recharge, different
from that of the summer irrigation. Mean monthly groundwater depth of four fields showed little difference. The response of groundwater was sensitive to
irrigation and rainfall due to the preferential flow. This study quantified the variation of regional soil moisture and groundwater, and revealed the mutual
exchange between the water balances. The conclusion provided a theoretical basis for the scientific and rational management of water resources in the
irrigation area.
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Table 1  Tillage and irrigation schedule in field experiment in 2009
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5 10 A 20 H Tk 206
EPN 4-20—9-5 1 5H19H T 75 492

2 6 H10 H =R 94

3 7H1H B 96

4 10 H24 H Bk 226
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3 ZR 5138 (Results and discussion)
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Fig.2  Monthly soil moisture of six layers in experimental fields( a. spring wheat, b. corn,c. sunflower, d. control area)
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Fig.3  Soil moisture of six layers in experimental fields during summer irrigation
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Fig.4  Soil moisture of six layers in experimental fields during autumn irrigation
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Fig.9 Soil water storage variations during growth period
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A ZWE AT BRI, 2009 4 1R 9 A K0S 24 R
KLt 56. 1 mm. K & dy ]G50 R A B H BB
JE i 7K SRR A 70 62 11 A5, 2009 4 75 /N 22 b B 3
KEE R 705 mm, FEOKHE N 492 mm , [q] H 35 by
409 mm, 55 i H o 210 mm (£ 1).
3.3.3 fEMABLSRESR  M4E 2009 4EHY
R uE P RAE TR 78 K i 5 S bR 28 K & 1 Z [a) 1Y
AR SC F2 K i) & b X 78 IR 19 A 56 B 5% ( T8 T
55,2004 ) 13 B FEZE RN E HfH ET, (& 10).
SR AR AR T A 9 DX BEAE W 2 B0 A DG B 5 R
(7R MRS, 2003 5 £ 38 45,2004 5 £ A 55,2004 ) , 7%
FIAFEAKGBEIEY RECK (£ 2),H ET, =
K, x ET, 11545 3 2009 4E[0] 3 FifEY) & H 288 2 &
SREE ET, . 23155 ,2009 4R S50 R M (4 H 15 H
211 H 15 H) MIEMZEBZE LY MHEN
846. 3 mm.

LS & it /mm

0 1 I S SRS SN O TN N T S (N | 1 L
-1 2-1 31 4-1 51 6-1 7-1 81 9-1 10-1 11-1 12-1

Hi (H-H)

E10 2009 FHMBEZRBETUER
Fig. 10 Daily potential evaporation in 2009

1 HES T T T R A0 M 0 K A AR AT (E AR Al T
VSR N N AV O o (R D VR LT O A N
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A2 . AR FH Y L BE R A A R 25K B (o
FEAREE 1983, 442 IR 2R KR 8 5 0 2 % X 4 3 4G
KEN w = 0.07, ARG H T KA EFHE SR A, T
T R KA TR Q = Ah. £ A4
HHIEB X MR KB IR R 2000 74. 1 mm, FRGE A
2979 102.9 mm, B 1R Z B TN BNH T KA =2
177 mm.

R2 =MIEMTRREEM RE

Table 2 K, of three crops during the growing season

” [B7ES4
I INEE Tk i H %%
HI 0.51 - _
REW 0.68 0.81 1.03
aRk] 1.01 0.92 1.05
J 0.78 0.69 0.85
3.3.4 BAKEER WKZERRERIRZHT KX+

HEA RN B0 7T, AR A KP4 2, 0,
A 214. 25 mm , AR A I AE T 2SR X R () AH S A
FE(HBIFHEAE, 2008 ) , 1T EE X 78 A4 5 Bpe i
ARSIk 28 Kk 218. 3 mm, iS5 R AL
yoEE 3l

RS T WL VB 5 1 e 28 R 750 &+
HerpoK AR EEA N, S KRR
82.7% ,MRIZ B 5 17. 3% , SF Ui IH 4 (2011)
TE A HE 383 FH 5% DX T 2 R 10 7R K S s
R SE AR & 2K e K FE Y 80. 84% , 1B
T i 19. 16% W 25 A0 3. iz 0 5% & A H 1992—
2005 AFfift i IE SRS G K G A SRR R AT AR
RIS, SASCHIF Y X ISR ), 5% B 1) 1 <5 K
SCECRAR 22K, HLTE 3 2009 4R X A #EAT X}
IKAGERSE ALK 7K ) T AL, BIr USRS L ke A —
e, HA T M. K 1 Rh g SR E, FE Kk 2
07 5% , WK 78 R EHEOK A A AR A B &8
215 20% . T 2009 4F 2 X A 7K AR Bk
ZAFSEYI 45, 4% VLY 2009 4 7 8 A A A
F AR K L, TH 5 25 RARAL T R KT+
SRR , AH R M Al = A TR RN A B Y
L 25 AN ), AT 2 E X 4 Y FE 2K o b
i, KM ARG KU AB 5%k T
BURHIE.

4 #5i2 (Conclusions)

1) BHEJR , 35 /K AR AEHE BE -5 K A S [R] 4

2% 2 i 33 %
SRR FIZERAERE B R sl B3RS K E Bk R

RS T K AR R T 2 R kT R
SR/ @78 U 1R ) W TN 2 N T o= ) e A L o
CABARILT

2)VEWIAE T 4, R K MR S B 0, X
AN RN TR K I FE R, FE B K I B T
KNG ANBEN L 78 K AR AR SRR K i, X AE AT
P LE WAL T GURSPAG” s ARG, R KA A
SRR BTt RS T kb 25 B R T3 R KT R
i, BRI LT R R RN K 28 AN, i A
MNP RRAT AR Ry L HERE A URERIY; TR
SET AT, I T 78 L HE7K 8 o ik 2] [ ] 5 K
PP Ml T 7K AR b SE R B AR, TR, M T K 6
TN K ARy PR

3) M LR 28 A AR I e R T AR
AL (82. 7% ) , W2 T 3K AP 45 ) 4
JRHR I3, TR TR X A o b 3] 2 5 H A .

4)FELX H ) KR BRI R Jw T HEWE (FEK ) - T
B (R -7k 2 & Y7, T[] 7P 167 LA Bk K 1Y)
e 1) HEBEA B M K A 25 A 28 I T AR 32 B2 T
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