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Groundwater dynamic response and sensitivity analysis to the changing

environment in the canal — well combined irrigation area

ZHANG Jing-jing, WEI Xiao-mei, JIANG Ya-nan
( College of Water Resources and Architectural Engineering, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: This study analyzed variations of characteristics of external environment factors for groundwater system of

Jinghui canal irrigation area using the Linear trend analysis and Spearman ranking test. A response model of groundwater

dynamic affected by external environment was established based on the BP artificial neural network. The sensitivity of the

groundwater dynamic of the irrigation area was analyzed by path analysis. The results showed that precipitation was de-

clined significantly, with a linear slope rate of 2.09 mm-a~'. Evaporation was raised by 0.04 mm+a~"!, which was not

obvious in over 30 years. Surface irrigation became decreased. Irrigation intake water from canal head went decreased by

41.6% from that in 1990s. Groundwater exploitation and water ratio of channel vs. well were decreased by 39.7% and

33.9% , respectively. Groundwater depth became increased gradually, and groundwater level cumulative was declined by

11.88m in recent 31 years. The simulation and test average relative errors were 4.52% and 2.23% , reaching accept-

able levels. The most sensitive environment factor was water ratio of channel vs. well, and the least was precipitation.

Keywords: jinghui canal irrigation area; groundwater level; environmental change; response; path analysis
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Fig.2  Evaporation variation trend of the irrigation area
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Fig.4 Variation trends of groundwater exploitation and water ratio of channel vs. well in the irrigation area
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Fig.5 Variation trend of groundwater depth in the irrigation area
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Table 1  BP network test results in the irrigation area
R SEME/m BRE/m gaXHREEE MIXTR2E
Measured Test Absolute Relative
Year
value value error error
2007 15.08 15.33 0.25 1.65%
2008 14.67 14.70 0.03 0.20%
2009 15.16 14.70 -0.46 3.03%
2010 15.36 14.74 -0.62 4.03%
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Table 2 Path analysis of variables to groundwater depth
H7ArH FHIEREL IR SUEEEYA (A1 4% 24X Indirect path coefficient
Independent Correlation Direct path
variable coefficient coefficient xy % *3 %y x5 Al Total
X -0.3014 -0.0624 —-0.0480 0.0772 0.2624 -0.5306 -0.2390
X, —-0.7500 -0.4019 -0.0075 1.1403 -0.4193 -1.0616 -0.3481
X3 —-0.6008 1.1880 -0.0041 —-0.3858 -0.3695 —-1.0294 —-1.7888
Xy —-0.2468 -0.9377 0.0175 -0.1797 0.4682 0.3850 0.6910
x5 —-0.6989 - 1.4658 -0.0226 -0.2911 0.8343 0.2463 0.7669
®3 BEEMGTRMOZRAORERB R B2 5TH U B AR ELAE FAXT y OS2 B 5 HEAE, xy, s

Table 3 Variables to determination coefficient of

groundwater and contribution R,

2t

S H YLE Z B0 Determination coefficient
Independent R?
variable Xy X X3 Xy Xs

x, 0.0039 0.0060 -0.0096 -0.0327 0.0662 0.0188
X, 0.1615 -0.9165 0.3371 0.8533 0.3014
Xy 1.4113 -0.8780—2.4459 —-0.7138
Xy 0.8793-0.7222 0.2314
Xs 2.1486 1.0244
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Table 4  Path analysis of groundwater depth by gradually removing insensitive factors
SRty i % 3 % xs
Independent i . i - HE - L - L -
variable Direct Direct Direct Direct Direct
54 Five ~0.0624  0.0188  -0.4019  0.3014 1.1880  —0.7138 —0.9377  0.2314  —1.4658  1.0244
S %, Remove —-0.4408 0.3306 1.2341 -0.7414 -0.9274 0.2289 —1.4899 1.0413
S
ke T 1.0692  —0.6424 —1.1267  0.2781  —1.7457  1.2201
Remove again
AR
R 4 ~0.2170  0.1304 ~0.5465  0.3819

Remove again
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x5 > xy > x> %y > vy, BRI K LA > FH [E] 3
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