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Influence of water saving reform on the depth of shallow groundwater of different landforms in Shenwu
irrigation areas

HAN Tian—kai, DING Xue—hua’, PAN Chun—yang, LIU Yue

(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: The water—saving reform project is currently being carried out in the Shenwu irrigation area of the Hetao irrigation district. The
implementation of this project will definitely affect the groundwater environment. The purpose of the present study was to reveal the effects
of water saving reform on the buried depth of regional groundwater. Based on data from 44 groundwater observation wells in the Shenwu irri-
gation area, the present study began by assessing the dynamic evolution of groundwater under water saving reform. The results showed that
the buried depth of groundwater of the entire irrigation area was clearly affected by irrigation. After summer and autumn irrigation, the bur-
ied depth of groundwater in the entire irrigation area tended to increase. The buried depth of groundwater was the shallowest after the au-
tumn irrigation in most regions of the irrigation area. A certain periodic variation in depth was noted, but deep buried areas were present in
the central regions of the irrigation area, and groundwater resources should be managed more frequently. After water saving reforms were
implemented, the range of decrease in the average buried depth of the downstream arable areas of each canal system (12.46%) was larger
than that for the upstream arable area(7.13%); the averaged range of decrease of the maximum buried depth (16.54%) was larger than the
averaged range of decrease of the minimum buried depth (15.78%). The average buried depth of groundwater in the abandoned, lakeside,
and forest areas decreased by 0.33, 0.24 m, and 0.36 m, respectively. Studies have shown that the influence of water—saving reform on ara-
ble, abandoned, lakeside, and forest areas is more obvious, and that these reforms have little impact on saline-alkali areas and channel ar-
eas.
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Figure 1 Drainage volume of the irrigation area

41200
1800

+4400

5| 7K & Water intaken/10

S

=

S

S S

2016 1]
S

HE7K i Displancement/10* m

2009
2010
2011
2012

013
2014
2015
2017

1.2 ARF*

Sy AW S 7K A X S R K S Y K
FF 4R B FEHE AT & T 44 ARVR 10 m (4382 0000 3 , 38
Aok N 00 1 7 T O T KSR of A S A
e BE S AU — Y, B A SRILP I 12 IR HE
HRE AR5 VE A B I RE (5—8 J1 ) (kSR IR
R (10 A rpA—11 A Hpa)) FEERE R AR
it AN 5] 1 Hb S AR AE K S0 Ry B AR TR
WRTE S ERACH RN b DX, PR AN (7] I S A [+
590 DX R ) ) bl R KSR (s e (51 2) o
1.3 #iESH

B4 Ak ¥R 3% F Microsoft Excel 2016, ArcGIS 10.3
WA 0T o 81t AreGIS FRARE{E 4, X EL 1S
FEA T T A SR AT R R MR, X DX e R R AT 43
B ARIE T AR

Z(XO)ZE\‘ALZ (xl)
W S RVAC I R VA = N R e WS ER R N A
b B I A A AR SR 5 X o FI0I A457 B s N R EL R
FEAR S ECH .
2 HEREHWH
2.1 FESEM T /KIBR TS L

A ArcGIS e B A 46 (E , 0 5 % 4400 . 2 HE A
— 621 —



R FRESMEZIR-H36E5-E5H

106°15'0"E 106°30'0"E 106°45'0"E 107°0'0"E 107°15'0"E
T T T T T
N jes
1 AT R z
£ L S
o w
o 7
= ¥
< Yy
AR AT Rk
‘ \ A5 TR
R T, (G
s, _
z L 5
:o e JF{ Well point ;9)
?\ I —— #L3H Channel :Or
g I 4t Arable land
:l T Wasteland
] i
Saline—alkali land
0 B b Lake .
z [ — B i Forest g
Y n
oL L L S
o <t
S 106°15'0"E 106°30'0"E 106°45'0"E 107°0'0"E 107°15'0"E

2 iR R i T K H 5 76

Figure 2 Landform and groundwater observation well distribution
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Figure 3 Variation of groundwater depth in the whole irrigation area
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Table 1 Statistics of groundwater depth in farmland area
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Figure 5 Groundwater depth variation in abandoned areas
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Figure 6 Groundwater depth variation in saline—alkali areas
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Figure 7 Groundwater depth variation in areas next to the channel
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Figure 8 Groundwater depth variation in lakeside areas
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Figure 9 Groundwater depth variation in forest areas
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Table 2 Statistis of groundwater depth in abandoned and saline-alkali areas, etc.
ES[IEN BRI T/ N A i S BB
Liw‘jf‘lz Average value/m Maximum depth/m Minimum depth/m Variable amplitude/m CV/%
androrms
2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Ficith Abandoned land 6.34 6.67 9.18 9.35 2.97 3.49 6.21 5.86 5.71 5.87
ERAg L Saline—alkali land 1.44 1.51 3.82 3.76 0.33 0.43 3.49 3.33 38.10 31.82
UEIH 2% Next to the channel 3.07 3.13 4.38 4.85 1.60 1.69 2.78 3.16 12.94 13.56
1755 Lakeside 2.86 3.10 4.23 4.78 1.63 1.66 2.60 3.12 8.53 10.54
B Forest land 391 4.27 6.52 6.55 2.76 2.68 3.76 3.87 7.85 6.67
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