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Physical influencing factors of groundwater depth in Hotan Oasis
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(1. Institute of Water Resources, Xi’an University of Technology, Xi ’an 710048, China; 2. Center for Agricultural Resources
Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, Shijiazhuang 050021, China)

Abstract The influences of natural factors on groundwater depth in Hotan Oasis were analyzed by grey relational analysis and

multiple linear regression models set up to test the precision of the analysis. The results show that temperature and evaporation are

the most important influencing factors of groundwater depth. Groundwater depth sinks deeper with increasing temperature and

evaporation. Runoff recharges groundwater and is the second important factor. Groundwater depth gets shallower with increasing

runoff and groundwater response lags by one to two months. The influence of wind speed, water temperature or humidity on

groundwater depth is relatively low. There is no significant correlation between precipitation and groundwater depth. The groundwa-

ter depth regression models have high precision with confidence levels above o= 0.01.
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Tab.1 Relational degrees of influencing factors to groundwater depth
Relational degree
Long-term moni- )
toring well Air temperature Humidity Evaporation Precipitation Wind speed Mountain- Water tem-
pass runoff perature
GW1 0.662 8 0.5816 0.692 8 0.614 5 0.648 6 0.668 9
GW7 0.739 3 0.623 6 0.727 5 0.536 1 0.6195 0.693 5 0.618 1
GW9 0.637 1 0.604 4 0.654 0 0.618 8 0.660 8 0.663 3
GW5 0.7350 0.653 2 0.692 2 0.583 2 0.614 9 0.666 6
1 2
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Tab.2 Grey relational orders of influencing factors of
groundwater depth

Long-term
monitoring well

Orders of influencing factors of

groundwater depth

GW1 ,
GW1
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Tab.3 Model fitting precision of groundwater depth of long-term monitoring well GW1
- -
No. Time Measured ~ Simulated  Relative error No. Time Measured ~ Simulated  Relative error
(year-month) (m) (m) (%) (year-month) (m) (m) (%)
1 2001-01 34.17 32.92 3.64 13 2002-01 31.92 32.12 0.63
2 2001-02 34.55 33.35 3.47 14 2002-02 32.15 31.34 2.51
3 2001-03 35.46 34.76 1.97 15 2002-03 32.48 33.63 3.53
4 2001-04 35.20 34.04 3.27 16 2002-04 33.13 34.05 2.78
5 2001-05 35.03 33.08 5.57 17 2002-05 33.34 33.45 0.33
6 2001-06 35.16 33.82 3.81 18 2002-06 33.13 33.15 0.05
7 2001-07 34.07 34.01 0.19 19 2002-07 32.82 32.15 2.07
8 2001-08 32.08 32.06 0.07 20 2002-08 31.74 32.11 1.17
9 2001-09 30.43 30.59 0.53 21 2002-09 30.45 30.49 0.12
10 2001-10 30.15 29.71 1.44 22 2002-10 30.59 30.38 0.67
11 2001-11 30.40 32.05 5.42 23 2002-11 31.11 30.03 3.48
12 2001-12 31.05 31.64 1.90 24 2002-12 31.83 31.29 1.71
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Tab.4 Model precision test of long-term monitoring wells

. GW1 GW7 GW9 GWS5
Long-term monitoring well
32.60 10.61 6.86 22.19
Average groundwater depth (m)
MRE (%) 2.10 0.78 2.19 0.54
RMSE 0.88 0.10 0.19 0.15
F 7.47 12.82 8.97 11.12
Foo1 4.10 5.20 3.36 4.10
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Fig. 1 Model fitting graphs of long-term monitoring wells GW5, GW7, GW9
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