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Study on spatial and temporal variation of groundwater depth and
its influencing factors in Hetao irrigation district
YUE Weifeng!? ;MENG Kaikai''? , HOU Kaixuan"? , YANG Ying!**

(1. College of Water Sciences , Beijing Normal University  Beijing 100875, China; 2. Engineering Research Center of Groundwater
Pollution Control and Remediation of Ministry of Education , Beijing Normal University , Beijing 100875, China)
Abstract; In recent years,due to the irrational utilization of groundwater, soil salinization has occurred in some arid and semiarid regions
of China. In this research, the spatial and temporal variations of groundwater depth and its main influencing factors were analyzed from
1990 to 2015 based on 67 monitoring wells in Yichang irrigation sub-district. Statistical analysis, geostatistics and grey correlation
analysis were applied to analyzing these data. The results reveal that:the average phreatic level in Yichang irrigation sub-district has
dropped by nearly 0. 4 m in 26 years,and the average decline rate is 1. 6 cm/a; the optimal variogram of groundwater depth in the last 26
years has Gaussian, exponential and spherical model, however, it is dominated by the Gaussian model. The regional variation of ground-
water depth has strong spatial correlation,and the variation ranges from 5 to 7 km; the spatial interpolation results show that there has
certain difference in the spatial distribution of groundwater depth in different periods, while the overall range is from 1. 5 to 2. 5 m;with
an average proportion of 60% ; evaporation and groundwater recharge are the main driving factors for the variation of groundwater depth

in Yichang irrigation sub-district based on the grey correlation analysis and partial correlation analysis.
Key words: groundwater depth; spatial and temporal variation; geostatistics; grey correlation analysis; partial correlation analysis; Hetao

irrigation district
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Fig. 1 Location and basin information of 67 monitoring

wells in Yichang irrigation sub-district

1.2 HERRBREHR G &
1.2.1 #HIEXRE

ASC Ay AT T BT SR G s B B Sl 1990—
2015 45, Horp o R K HER AN 5 | /K S 080 B 52y i)
TR X SCAR VR 3l A P Ry SCAR ARG il 3L L BT L 28
HERGEIER NS R B R L /IRAL. T KR
gh i 517K 8 AN I A B AN R BOT R RS .
1.2.2 HEF &

FH SPSS #4314 B g 0 SE ARG 0, b i 48
T2 A28 S5 oR RO 58 i 25 A S B L o I 8,
I BT RNl A 5 3 A 32 6T T 7K R ) 52 i R
Rl

T g H2R 3 &l G, Matheron FIVF 209 E 4L
PR FETF XA AR HLE R B 1 —FR T
B ) B2 VA e 1 1 | 8 L) o 1B e ) e o
T2 T XA AR L i B S S5 R B T o b . R
AR S PR BIERR AE - 7 A7 HA R AR S R BT

(R :%Mé[zu,.)—zu,.ﬂ)]z D



FLE, %

TRV X T ACE R R R R A H &

K h R s y (o) K78 5 R %G N, Al ERE
B h BIREARMEG Z(xe) M Z (2, +h) RARBAE
x4 AR
R AR S 00 72 S o K 8 B Y Y B AR R
SRECH TG . R BB AE BROE R | 45
KO i BB R BROE AL ) — e 8 5h
0 h=0
yim=1C+c(3 E-1 ) gcn<a @
CotC h>a
K Co WA Co+C NE B E Goon g e Ar
RS A] EA R R C it m o 28T,

PR BRI 23 AR S 8 L BRI BT 4 A7 208

BN a.
T TR P — e A 2O
0 h=0
y(h) :j (3

lCo+Cl1—e "] h=>0
A Co F1C A SCI] b5 o B 2 () A s Ay
V3a.,
FRBE AR — e AR
-] 0 h=0
1G4+ C—e ) B0
K G A C SR L s B R A A 35 A 3a.
FRADSCHR I3 BT i R T R e 4% R R g [ e 51 ity
2[RI AR R S A J3 oA 6 L QBB J3 R/ iy i 4k U7
LR R G R R AR IS B AR AR
Ji L A AR A 48 < 0 I G Kt TR o i o R AL
AT HE R SR RIS (A 28 fe BIVFH 25 500 St
B LA E0 1248
NESS Y CEE € X A A )

€Y

{Xo @}, P INIC X, (o ) WIHE kI 20 6
HRARB Lo (k) Ny

) — Amin+ Amax
Lo () = oo o oy (5)

T 2 A T A 7350 F R BT A HLES P91 5 B %5 7
B 25 of 200 246 %o 25 v 1 S /M R e KA s o A2 93 3
R —RIUE 0. 5, A (k) FTR k B 2122 E 51 Fl
5 PB4t 2218

VIR OCIREE « SCIRIE 7, 2 XT3 3] 1] S I R/

AR R AN
= 2 L (O 6)
N R S K
2 FERE5HMH
2.1 3 KIIF AT ) A LS AE

FH SPSS Aot SCRHE IR 1990—2015 4E#h
IKERR I AN AT T GE3t o0 #r . 6 MRIESE
BRIt AE R ILFR 1, Rgeitas Rn ki, ML 1990 45
2015 AF -2 R K IR M 1,52 m FRES) 1. 92 m,
TFEUT 0. 4 m, A543 0 1. 6 cm/a; Hi T /KRR HE
M 1.51 m FRES| L. 83 m,AR{k# N 1. 3 em/a; ik
HTR AR 2. 24 m FRES 5 m, 2263k 0. 11 m/a,
U SRV b, 7K SRR e KA Y 22 PR LK.
TIHh AR ZRE C A LA AR i ) B RO, C <<
10% )8 TR C,=10%~100%, J& T Hh 548
5,C,>100% )8 FimAs . R 1 ATLE R,
M 1990—2015 4F A8 3 REAE B AR AL N 1990 4F
) 24. 89 Yo 3 K F| 2015 471 38.85% . (H I & F

FASE.

F 1 NKESAREM M TABRNGIHFER

Tab. 1 = Statistical values of groundwater depth in different years in Yichang irrigation sub-district

A I IRRfE/m T/ M /m T /m HE/m AR R K-S {H
1990 67 2.24 0.79 1.52 1.51 24. 89 0. 772
1995 67 2.47 0. 64 1.50 1. 46 28.19 0. 789
2000 67 2.81 0.88 1.85 1.81 25.85 0. 706
2005 67 4.17 107 191 178 30.17 0. 960
2010 67 3.99 0. 54 1.81 1.72 31.08 0. 827
2015 67 5.00 0.27 1.92 1.83 38.85 0. 437
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Fig. 2 Changes in groundwater depth of monitoring wells at different locations in the study area (1990-2015)
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Tab. 2 Semivariogram theoretical model and related parameters of groundwater depth of Yichang
irrigation sub-district (1990-2015)

Efy BLiN7ov 8 e2 I HEEHE ARERE/m Bk 2% e Z A W& F25/ %
1990 BRORAT TR 0. 002 0. 069 5 240 1.26X1073 0. 357 2.90
1995 He g Ay 0. 099 0. 099 0. 023 0.137 100. 00
2000 BRRAT Y 0. 003 0.077 7020 6.14X10°4 0. 677 3.90
2005 [ s 1X1074 0. 081 7032 2.29X107% 0. 693 0.12
2010 Hegetsimy 0.108 0.108 — 0.011 0.093 100. 00
2015 BRARAE Y 1X10 ¢ 0.193 9 300 0.011 0. 606 0.05
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Fig. 3 Spatial distribution of groundwater depth in Yichang irrigation sub-district (1990-2015)
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Fig. 7 Partial correlation analysis of evaporation, groundwater recharge and groundwater depth
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