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Fig.8 Annual rainfall and irrigation amount in Hetao Irrigated District from1998—2017
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Table 3 Area proportion of different groundwater depth interval in dry year and wet year %
FA Year <16m 1.6~2.0m 2.0~25m >25m
2005 4 2.60 57.41 34.37 5.62
2012 4F 11.60 62.73 19.60 6.07
4 HKFEHEEKERRRT KT LER A @R E L
Table 4 Area proportion of different groundwater interval salinity in dry year and wet year %
43 Year <2000 mg-L* 2 000~3 000 mg L* 3000~5 000 mg L. >5000 mg L.*
2005 4 12,51 31.81 35.48 20.20
2012 4 31.82 28.35 28.49 11.35
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Fig.9 Spatial distribution of groundwater depth and salinity in dry year and wet year
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Fig.10 Annual variation of groundwater depth and salinity at typical observation sites
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Fig.11 Spatial distribution of groundwater depth and salinity in different irrigation periods in typical year
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Table 5 Area proportion of different groundwaterdepth

interval in different irrigation periods in typical year %
Afy Month  <1.4m 1.4~20m 2~2.4m 2.4~3m >3m
3 0.01 9.04 49.93 36.97 0.04
7 13.74 70.83 12.38 2.17 0.88
1 5355 36.43 5.52 3.08 1.42

&6 HLAFRRE RN R AT KA LR K 1] # AR &
Table 6 Area proportion of different groundwatersalinity

interval in different irrigation periods in typical year %

Aty <2000 2 000~3 000 3.000~5 000 >5 000
Month mg-L? mg-L? mg-L? mg-L*
3 23.02 26.32 32,07 12.21
7 23.03 25.43 33.75 13.42
1 21.25 29.38 31.89 12.43
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DKFS 2. JETHAGELE W7 (90T 25 X Hl T /KSR 5 1 BE I 28 53 AR T 5
Spatiotemporal Variation in Depth of Groundwater Table and Water
Salinity in Hetao Irrigation District Estimated Using Geostatistics

YAO Ling, YANG Yang, SUN Guanfang, ZHU Yan", YANG Jinzhong
(The State Key Laboratory of Water Resource and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: [Background] Soil moisture and soil salt are important abiotic factors limiting crop growth in irrigated
farmland. Soil salinization is the consequence of the interplay of soil water movement, depth of groundwater table
and the concentration of soluble salts. Understanding spatiotemporal variation in depth and salinity of groundwater is
hence critical to preventing soil salinization and improving groundwater management, especially for Hetao Irrigation
district. With the quota of the Yellow River water for the district reduced and water-saving projects implemented
over the recent years, the hydrological cycle and spatiotemporal distribution in groundwater table and salinity have
both substantially changed. [ Objective] The purpose of this paper is to analyze the spatiotemporal variation in
groundwater table and salinity, as well as their determinants across the irrigation district. [ Method] We used
long-term experimental data measured from the district between 1998 to 2017, and analyzed them using GIS,
geostatistics, descriptive statistics, semi-variogram and Kriging analysis. [Result] (DThe groundwater table and its
spatial variability increased monotonically while the groundwater salinity and its spatial variability increased first
followed by a decline during the studied period. The nugget coefficient of the groundwater table and water salinity
was small, indicating that they were affected by environments more than by anthroponotic activities. The nugget
coefficient of the groundwater salinity increased monotonically and its spatial structure consequently collapsed,
alluding an increase in random variability caused by anthroponotic activities. The spatial autocorrelation distance of
both groundwater table and water salinity increased steadily, implying an increase in spatial continuity of the
groundwater. @The groundwater was shallow along the Yellow River in the southwest of the district, with its depth
in most areas < 2 m. In contrast, groundwater table in the northwest and northeast along the Wolf Mountains in the
district was deep, with its depth >10 m in most areas. Groundwater salinity was mainly in the northwest and
southeast, while salt content in the groundwater was low in the southwest and central pater of the district. &
Groundwater table rose and water salinity decreased in wet years due to increased recharge. [ Conclusion] The
groundwater table was relatively shallow in regions with high groundwater salinity, while deep in regions with low
groundwater salinity. Spatial variation in groundwater salinity is associated with spatial variation in groundwater
depth and the groundwater table can thus be used as an indicator to regulate soil salinization management.

Key words: Hetao Irrigation District; groundwater depth; groundwater salinity; geostatistics; GIS; spatial variation
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