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Table 1 Composition and connotation of evaluation index system of groundwater ecological function in arid area of northwest China
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Fig. 1 Evaluation index system of groundwater

ecological function in arid area of northwest China
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Fig. 2 Correlation among lake wetland area (a), spring water flow (b) and groundwater table depth in Shiyang River basin
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Fig. 3 Relationship between groundwater table depth and

NDVI of vegetation in Shiyang River basin
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Fig. 4 Relationship between groundwater table depth and

vegetation coverage in Shiyang River basin
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Table 2 Standard for classification of correlation degree between growth status and coverage of natural vegetation and

groundwater level in arid area of northwest China
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Table 3 Relationship between desertification and groundwater

table depth in the lower reaches in Shiyang River basin
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<1 0.3
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2~3 13.3 3.7 0.2
3~4 9.2 1. 6 1.1
4~5 6.3 10.0 2.6
5~6 5.5 11.2 6.0 0.4
6~7 3.9 4.3 4.2 1.1 0.4
7~8 3.4 4.0 12.4 1.6 2.2
8§~9 4.1 4.3 7.4 0.7 4.2
9~10 4.9 5.2 9.1 0.9 5.0
10~11 6.0 5.1 3.8 8.2 7.4
11~12 3.8 4.4 6.0 31.0 12.5
12~13 3.5 4.3 5.5 12.5 13.5
13~14 3.6 5.2 7.3 13.8 11.8
14~15 3.4 5.6 6.4 7.9 11.0
15~16 4.7 5.6 6.1 3.6 9.3
16~17 4.7 5.4 7.6 4.9 4.7
>17 5.0 5.8 4.9 5.6 2.6
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ES o

y = 9.4014e “ ¥ (R*=0.8651)
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TR X A g R Ak 5 MR UK A O¢ &R 1 B R R
(Yang Zeyuan et al. , 2006; Fan Zili et al. , 2008;
Zhao Rongchang et al., 2011; Li Ming et al.,
2015) , Ff Fic B 3 A 0 [l 4R v M J 0[] bsf S ot
TR R AR - R D ) A T PRI T R
X 3 R E AL AR O 5 b T K SCHR BE 19 P 45 9 ) 43
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PUIE T 5 XHE T K AR A T RE 1Y & PR O PE A 55
PR AHERIEWRWIEN SR, T KESRIRE

F4 BATFEXRIMITELSMTKAER
Z B X E R TN ER L SR
Table 4 Evaluation and classification standard of correlation
between desertification and groundwater table depth

in arid regions of northwest China
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53T K 22 8] S 5 B | — | BR Eil

x5 ALTERIEHFUSHTKMERZE
KEENRITNERL SIRAE
Table 5 Evaluation and classification standard of
correlation degree between soil salinization and

groundwater table depth in arid area of northwest China
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FRUE. U 6 TR . ST KZ I CHE| R B — i L e 55
F6 ALTFEXRMTKESHER.BEERINITENERISIRAE
Table 6 Evaluation and classification standard of the state of groundwater ecological function layer and
attribute layer in arid area of northwest China
R K AE AT RER B IR 45 BUE =0. 84 0.84~0. 67 0.67~0. 34 0.34~0.17 <0.17
AV bR RBL I T — & L 55
bR K AEZS T RE A A MR B i 4 B fE =>0.8 0.8~0.6 0.6~0. 4 0.4~0.2 <0.2
S5V N i — & Lg 5

8

=N
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0 i 2 3
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&5 XA A B 73 R )2 (0~30 em D)
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Fig. 5 Correlation between soil salinity and groundwater
table depth in the surface layer (0~30 ¢m) of arid

area in Wuwei basin and Minqgin basin
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Abstract

The natural conditions in the arid area of northwest China are very bad, precipitation is low,
evaporation is intense, and water resources are scarce. In the meantime, natural lakes and wetlands,
natural vegetation oases and soil salinization are strongly dependent on the ecological water level of
groundwater. Therefore, it is an important challenge to construct the evaluation index system of
groundwater ecological function in northwest arid area. Based on the study of the relationship between
different types of ecological conditions and groundwater table depth in arid area, the evaluation index
system of groundwater ecological function in arid area of northwest is constructed using the shallow
groundwater as the core factor. It is composed of 3 attribute indexes that include the maintenance of
natural wetland landscape by groundwater, the maintenance of natural vegetation oases, and the
maintenance of farmland land quality. The application results in the middle and lower reaches of the
Shiyang River basin show that the index system may offer reference for the evaluation of groundwater
function in the arid and semi-arid areas of northwest China, and it also indicates that the ecological function
of groundwater in the middle and lower reaches of the Shiyang River Basin is fragile. The weak ecological
function accounts for 87. 86% of the total area of the demonstration application area, while the strong and
strong ecological function of groundwater accounts for only 5.07%. Therefore, it is urgent to improve the

ability of groundwater ecological function protection in arid area of northwest China.

Key words: the arid area; groundwater; ecological function; index system; natural wetland; desertification



