5530 H55 2 ) KB
Vol. 39 No. 2

B

Water Resources Protection

2023 4£3 H
Mar. 2023

DOI; 10. 3880/j. issn. 1004 -6933. 2023. 02. 020

2009—2019 AE {0 P 2 i b B 7K 0 sF 23 43 A Be i A ka3

IKGRIE ST 5% ~T% PG H 8 Az 7 A 3% FH KR

RTE,GBRM, X a3, x| W, REee

(IR K SOK BEIRAEBE , 1195 MRt 210098 )

FEE AT 2009—2019 477 0 A& B 930 T ARAL T4, 32 A Rt 5 7 BB 50 T 71 08 A& BR M F R A%
22 ) o A AR SRR R T 5 380 R/S H AT ikt H W T K3 IR 6t 18 5 71 69 Hurst 3540, 247 T
WF ARG S AR EAR . 4R EP.2000—2019 F 7 5 & B 1o F AR AS B4k 2 I 4 T a4
P AE T AR TG EB @R R ERIR, A AA T T TR KE, T £ KK
— BB A A, 2 g KR B AR VA BB R P AR R ARG T AR A 4 T, m B R B X 5 R K
R AR T AR R 2 Ry EA R AR TA £,

K EEIA  bTF KA B 56  Hurst 38 40 3% 57 77 09 A& R

FESES.TV211. 1 XHkFRERD A XERS: 1004 -6933(2023)02 -0160 -08

Spatiotemporal distribution and evolution trend of groundwater level in Hexi Corridor from 2009 to 2019 // SONG
Ziyi, LU Chengpeng, WU Chengcheng, LIU Bo, SHU Longcang ( College of Hydrology and Water Resources, Hohai
University , Nanjing 210098 , China)

Abstract: Based on the observational data of groundwater level in Hexi Corridor from 2009 to 2019, this study used the
geostatistical method to investigate the spatial distribution characteristics of groundwater level in Hexi Corridor, and also
used R/S analysis based on fractal theory to calculate the Hurst exponent of groundwater depth time series and to analyze
the evolution trend of groundwater level. Results showed that the groundwater level in Hexi Corridor had a continuously
declining trend from 2009 to 2019 ; the groundwater level in Hexi Corridor had the highest correlation with irrigated area,
followed by population and groundwater supply; the groundwater level in Jinchang, Wuwei, Baiyin, and the central area of
Jiuquan would continue to decline in the coming period, while the groundwater level in the western part of Jiuquan and most
areas of Zhangye would not show obvious variation trends and would fluctuate randomly.

Key words: groundwater level; fractal theory; Hurst exponent; geostatistics; Hexi Corridor
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Fig.1 Overview of study area
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Table 1 Main data for study area from 2009 to 2019

=T S S ]
Oy Bk mm ﬁéﬁ’; TN {Eﬁﬁ‘/
2009 103.4 17.44 478.22 64.84
2010 133.1 17.63 466.97 65.67
2011 117.9 17.87 469.05 66.25
2012 131.4 18.80 472.82 66.55
2013 115.4 23.56 475.13 83.36
2014 112.8 22.11 476. 69 83.52
2015 142.2 21.33 478.23 83.86
2016 148.8 20.31 479.47 84.06
2017 128.5 20.11 481.12 84.11
2018 142.1 19.90 480.26 84.33
2019 195.5 19.84 479.33 84.31
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Fig.2 Spatial distribution of groundwater level
in Hexi Corridor in 2009
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Table 2 Statistical characteristics of groundwater depth in study area

ER P HfE/m i %/m ERETEN VL it U B  IRBE R
2009 10.4 7.0 0.89 3.44 1.78 -0.21 0.08
2010 10.4 6.7 0.90 3.43 1.80 -0.15 0.13
2011 10.6 7.1 0.91 3.10 1.75 -0.09 0.03
2012 10.6 7.2 0.92 3.21 1.77 0.43 -0.39
2013 11.3 7.6 0.92 3.10 1.76 0.51 -0.23
2014 11.9 8.2 0.89 2.46 1.61 0.21 -0.18
2015 12.0 8.4 0.91 2.73 1.68 0.53 -0.30
2016 12.0 8.5 0.93 3.14 1.77 0.12 -0.15
2017 12.7 9.1 0.92 2.95 1.73 0.34 -0.24
2018 13.8 9.6 0.92 3.23 1.76 0.28 -0.38
2019 13.0 9.7 0.94 3.50 1.82 0.31 -0.24
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Fig.3 Spatial distribution of groundwater level variation in Hexi Corridor
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Table 3 Correlation between groundwater depth and various

influencing factors and their contributions in study area
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