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Table 1 Groundwater depth in different years

. R AT R Im R Im /MM AR MEIm A5 FH %

. 2018 4F 2019 4F 2018 4F 2019 4 2018 4F 2019 4 2018 4 2019 4F 2018 4F 2019 4

R 321 3.03 4.32 4.89 1.99 2.21 2.33 2.68 10.36 13.19
i 2.62 2.53 431 4.57 1.19 1.43 3.12 3.14 13.34 13.88
i 245 2.27 3.91 4.20 1.32 121 2.59 2.99 0.19 1.26
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Fig.3 Temporal and spatial variation of total salt content in groundwater
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Fig.4 Temporal and spatial variation of total nitrogen in groundwater in experimental areas

2.4 HWTRK BT SRS

KBRS D XU X T /K B R AE R AT (4
D R b X R K S BERIR, B 2 K
Ja (6 ) BRI IER, FOsEmATERE
RIPAATEA R HERRIY], R AR RT3k, B
WEJ (8 ) i, AKBEHT (10 F) T it X
REDL G

1) 2 5, FERH I KPEBERERERE 2 KE (6 A)
HHES B A AR b XA /NE HE m Ah HAR X R R
Fefad. fEH QIQ MEMEEAS, 4 AN i T K&
WEE/NT 0.09 mg/L HITHIAR A7 Eb 2 B34 6.98%-
55.13%. 14.5%. 39.54%, KT 0.21 mg/L FITAA &
Eb 2y R BT 8.52%. 0%. 12.13%. 1.12%, fiiH]
QJQ AR 0T P AR b T 7K Bl B R A

X EEARHEAT QIQ REHERL:UAIREAT QIQ FEHERL

W E
gk R K B i/ (mg L)
o007
0 007~000
[ Joo~013
[ loz~017

B o.7-021

— — km
0 15 30

(a) 201804

. i 7K B B/ (mg- L)

I o007
[ 0.07~0.09
[ Joo~013
[ Joz~o7
Bl o.17-021
— — km
0 15 30
(d) 201810

94

R K S fit/(mg-L)
o007
[ 0.07~0.09
[ To0o-~013
[ ois~017
. > B o.17-021
— e km
0 15 30
(b) 201806

R K B/ (mg- L)
I o007
[ 0.07~0.09
[ To0v~013
[ loz~o017
B o.17-021

— — km
0 15 30

() 201904

R K E B ft/(mg L)

N
@%u
S
4

o007
[ 0.07~0.09
[ Jooo-~013

g [ oaz~o017
B o.17-021

»—:—km
0 15 30
(c) 201808

H R K 2B R (mg- L)

o007
[ 0.07~0.09
[ Jooo~013
[ Toz~o017
B o.17-021
—— km
0 15 30
() 201906



FOINT 55 HERRERESRE T KGRSO T KIS AR 7T

N

W%"
S

Ho R /K S AL/ (mg- L)

o007
[ 0.07~009
[ o09~013
[ Jouz~017
‘ I o.17- 021
— kM
0 15 30
(g) 201908

N

\\'%1
s

H R K S B/ (mg L)

o007
[ 0.07~0.09
[ Jo09~013
[ o~o17
) B o.i7-021
— e km
0 15 30
(h) 201910

BS5 XEEeTREBGHTLTL

Fig.5 Temporal and spatial variation of total phosphorus in groundwater in experimental area
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Assessing Groundwater Environment Changes in the

Yongji Irrigation District under Rotational Well-canal Irrigation

WANG Lili*% DING Xuehua'", HAN Tiankai®, YUAN Hongying"
(1. College of Water Conservancy and Civil Engineering of Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Inner Mongolia Autonomous Region Water Resources Development Center, Hohhot 010020, Ching;

3. Bayannaoer Institute of Water Resources Sciences, Bayannaoer 015100, China)

Abstract: [Objective] Yongji, located in the Hetao Irrigation district, has implemented a strategy of alternating
between groundwater and surface water for irrigation to conserve water resources. This paper presents the outcomes
of an experimental investigation into the repercussions of this practice on groundwater table change. [Method] The
experiment was carried out in the Jingqu area of the Yongji irrigation district from 2018 to 2019. It involved
measurement of the changes in groundwater depth, total salt content, total nitrogen, and phosphorus levels at 13
boreholes distributed across the region. We analyzed their spatial distribution and overall impact on groundwater
dynamics. [Result] The alternating use of surface and groundwater for irrigation led to a reduction in the average
groundwater depth by 0.15 meters. Simultaneously, it increased the average variation by 0.26 meters, and the
coefficient of variation for groundwater depth by 1.13%, with the upper reaches of the irrigation district most
affected. The decrease in irrigation area resulted in a reduction in areas with high salt content in groundwater,
notably in the southeast of the upper reaches and northwest of the lower reaches, where the total salt content was
reduced from 500 to 5 000 mg/L and 500 to 3 500 mg/L, respectively. Alternate irrigation also reduced the area with
total nitrogen concentration exceeding 2 mg/L by an average of 14.38%, in addition to a marginal reduction in
nitrogen and phosphorus in groundwater. The total nitrogen content in groundwater varied between 1 and 2 mg/L,
while the area with total phosphorus content below 0.09 mg/L and 0.13 mg/L increased by 29.04% and 15.58%,
respectively. [ Conclusion] Alternate groundwater and surface water for irrigation can improve the utilization
efficiency of groundwater and groundwater circulation. It also improved groundwater quality and alleviated the
shortage of water resources in this region.
Key words: well canal rotation irrigation; groundwater environment; space distribution
FAEGE: RFA
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