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Effects of Irrigation Amounts and Groundwater Regulation on Soil Water
and Salt Distribution in Arid Region
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Abstract; In arid oases irrigation areas, soil secondary salination is one of the main problems leading to
land desertification, so as to imperil the soil quality, growing of crops and agricultural production, even
leading to abandonment of agricultural soils. Most salinization processes of salt accumulation in irrigated
lands are largely determined by the salinity of the irrigation water and the groundwater level in the areas.
So it is very crucial to control groundwater and irrigation amount for agricultural development. In order to
find out the optimal irrigation amount and reasonable groundwater depth in typical cultivated land in
Hetao Irrigation District, field trials were conducted for two consecutive years in 2017 and 2018, and
sunflower farmland was selected as the research object, saturated-unsaturated soil moisture and solute
motion theory was applied, and HYDRUS — 2D numerical model was utilized for numerical simulation of
water and salt transport in GSPAC system under different irrigation and groundwater depth conditions in
the study area, and analysis of water and salt transport conditions under different irrigation conditions was
made to determine the optimal irrigation system and reasonable groundwater depth. The simulation results
were compared with the field test results, and the model simulation values were in good agreement with
the measured values. The results showed that the optimal irrigation amount in the test area was 82. 8 ~
85.5 mm, and the reasonable grounding depth of groundwater was 160. 72 ¢cm. The research can provide
a theory basis for rational utilization of water resources and water-salt regulation in arid regions.

Key words: sunflower; irrigation; groundwater depth; numerical simulation; water and salt regulation

0 = FERIEERTFZ " RERK A 33% A4l
FM R AL AN B WE R S B R
EHEEL PR T RACET R AR R R AR R H A, #ER

i

Wk H3 . 2019 -08 —15 & H . 2019 —09 —26
B4 HEERPEIEA T LI E (51539005) H K H AR 4T H (51769024 ) FN S A6 X EHE 2155 H (201602049)
TEE/ ., LI (1961—) 5 2z WA S0, FENFH I KEBRINS S H AR5, E-mail ; shi_haibin@ sohu. com



554 3]

SR S5 KR AN T K JRAE X T 5 DX A SR R S A R 269

L b T L 39. 6% 17 PN SR i AT A E IX A6 - Pk
BRI SR X 2 S e R A — 1 T SR S K
X, BT EK 180. 85 km'7 % ITAESR, 5Kt Y
S EUHHE XA G (4 HE K 58 8 4 R 32 BB ] ik vk
KA e L HERZ R R, X%
MR KGRI T PRI K 7% A R R A m LR,
HE— 20K - R Bk A KU 1O R IX P S E T
K EHKRIH K = Z R B SRR
IR B N KA A s A PR T
UK GERA SO i e B R R AR

UEAER [ P S 56 TR R 0 0 R 1 3 )
MR INERBUT AW, 1 KRBT
7K AR 7K P4 DR Ak A A 1 HE R T R 5 2
TN T T30 e R A AL R ] A 2 R TR o
A feAOl 8 H 21 A BT B R % R
AKX VR T2 RS20 OB DA 400 (0 R TR ) )
K, B EY 5 K T B 5EH R KRN . MR KA
IR, ANRETE BRI T K, B S S EUEDET
Mo TR , AR R AR R,
I, X DM T KA Y BRI A L, BRAY R
B o KA AL, 30K 5 T K A B PR
A, SEAEY) TR K R 7 B
GSPAC REGEH /K ERIZ RS FLAE , il 2 G FHL 17 T T o
J&E Kt T ARSI A HE PR - K IR T, R
i X - VR A R Ak i 7= A A B I A
KEFHAEEZE L,

ASBIFE AVE X £ BEAE W) ] H 284 AR A58 %
G SEF RN , #4 7EE FH TR R e A d A
K ERIZ R EUERA R HYDRUS — 2D FAUA
P I KR 25 1F R A K R 8 B ML, 3 o O
TIVE K B R B P (R VR Oy 5, 4G B T K
TRB VT TR —Fh s B 24 i Al 2B 7= 15 7K R
B HHEER B A AR BHOK SR PR 58, o0 M Rl
THETE /K A5 ) VR SR 45 4 LR Ik 40

1 MRS

1.1 R XHER

TR0 XAV RN DXL 6 5 T /N i B L BA
(40°48'N,107°5'E, ME4k 1 038 m) , B4R
6.9°C ,4F H BARH 3 189 h, MIXHEE 51% , 4FH X
R 2.8 ~2.9 m/s, R ERN 6 151.2 ~
6383. 1 MJ/m’ , KF 10°CAFRUR N 3 180°C , &4F H
HEFE L B 22K oK e rh 28 k5B WFFE IX
SHAEYIE K (ET,) MBI R R 1 s, %
WIRNBAE 6 AHWI—9 AR, Inl H ZE R Rt ] 43551 4
2017 -6 H 1 HFI2018 46 H 3 H ,UakmT[E] 435

H}2017 4£9 A 25 HFI2018 49 A 26 H, WF5EX
IR N 1 R, RS LR A
FH [BIRE K 3K 37% 25 250k 0. 12, 56 X 3
hmsAl ™ E, FERZ R TR 1.5 dS/m, 1A
1,56 g/cm’, DL 2018 4 HLARY X b T 7K 7 W 0 4K
i), T KSR A AL SO [ 7E 47. 89 ~ 165 em, -
P Tk S50 4. 18 dS/m, BFST X 3 B4R SR
IKBEA TR R AE R E YA B AR TEA T 3 WK,
FAER B R PET 1K, HA 2 OB FEREIE K 5k
56,2017 2018 “FAEF WIS alE7 H6e H.T H T H
#7K 95 92 mm,

30

— T — T,
25k 5
20, 4
g
£ / £
@ 15F 3 f@
= =
i
¥ 101 2
Sk 1
2 II 2 I |I .| [ | N 0
D NS N D P

3

(a) 201742
807  o— TR —ET, 17
70} 16
60 1s
£ 50 1y =
ﬂl{g 4o} s =
& 30| 1=
20} 2
10+ I 11
gt LU
Q“’/Q Qb> Q(\/Q 6\/\ 6\;d @’/\l S“/% 0"’/\ 0"'/%

H#9
(b) 20184

K1 2017 485 2018 4E4 4 F ] ET, FIFEFE
Fig.1 ET, and rainfall during whole growth periods
in 2017 and 2018

F1 TEYEMR
Tab.1 Soil physical properties
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Tab.2 Calibrated soil hydraulic parameters
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Tab.3 Calibrated soil solute migration parameters
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Fig.8 Variation curves of electrical conductivity of different soil layers under different irrigation amounts
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