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Study on the Ecological Restoration of Saline-alkali Soils Lands in the Shrinkage Area of Plateau Inland Lakes: A
Case Study of Dalinor Lake in Inner Mongolia. ZHAO Li-jun', TIAN Jia-rong®, SHAO Ya-mei', YAO Guo-hui', LI
Hai-dong"3® (1. Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042,
China; 2. Nanjing Police University, Nanjing 210042, China; 3. College of Forestry and Grassland/ College of Soil and
Water Conservation, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Climate change and human activities tend to cause the shrinkage of lakes in arid areas, thus affecting regional
ecological security. In recent years, biodiversity conservation and ecological restoration in lake shrinking areas have attrac-
ted significant attention. To explore the factors of ecological restoration in the shrinkage areas of plateau lakes under global
climate change, a case study was carried out in Dalinor Lake in Inner Mongolia. Soil pH, nutrients, and revegetation ef-
fectiveness of different ecological restoration sites, including bare land near the lake, Suaeda heteropteran planted area,
wetland restored area, and revegetated sandy land, were compared. The adaptation strategy of " climate change-lake
shrinking-ecological restoration" was also discussed. The results show that: (1) soil pH values and fertility in the lake
shrinking areas were higher than those in revegetated sandy lands. Some soil nutrient indicators improved with the increase
in elevation and distance from the lake shoreline. Compared with bare land near the lake, the total carbon, total nitrogen,
and total potassium contents in the Suaeda heteropteran planted area and wetland restored area increased significantly.
(2) The revegetation effectiveness in the shrinking area of Dalinor Lake has achieved remarkable results, with a gradual

increase in vegetation coverage and plant number along the direction of " bare land near the lake-Suaeda heteropteran plan-
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ted area-wetland restored area" perpendicular to the shoreline of the lake. (3) The saline-alkaline soil produced after the

shrinkage of lakes in arid regions is difficult for plants. Revegetation indicators were significantly correlated with soil total

carbon (TC), total nitrogen (TN), and organic matter (SOC) contents. The revegetation countermeasures of saline-alkali

lands in lake shrinking areas should be classified according to the main functions of ecological restoration zones. The re-

search findings could provide references for strengthening the adaptive management of climate change risks and ecological

function restoration for shrinking lakes in dry areas.

Key words: Dalinor Lake; lake shrinking area; saline-alkali lands; revegetation; ecological restoration
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Fig. 1 Changes in shoreline of Dalinor Lake during 1960—2023 [ (a), (b) ] and distribution of sampling

in lake shrinkage areas [ (b), (c)]
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Table 1 Basic situations of different ecological restoration areas
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Table 2 General soil fertilization class ratings (from the Second National Seil Survey)
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(g-ks) (g-kg) (g-kg™) (mg - kg™") (g-kg)
1 >40 >2.00 >1.0 >40 >25
2 >30~40 >1.50~2.00 >0.8~1.0 >20~40 >20~25
3 >20~30 >1.00~1.50 >0.6~0.8 >10~20 >15~20
4 >10~20 >0.75~1.00 >0.4~0.6 >5~10 >10~15
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Fig.2 Soil particle size composition in

different ecological restoration areas
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Table 3 Soil pH values and nutrient contents of different ecological restoration areas

e oH {i w(EHLER)/  w(&)/ w(E&R)/ w(&B)/  w(E%)/ w(&#)/  w(&H)/
i (g-kg™)  (g-kg) (g-kg?)  (g-kg) (mg-kg') (g-kg?') (g-kg'')
VTR b (D1) 10. 30 4.23 11.13 0.17 2.22 6. 84 24. 40 0.68
B L X (D2) 10. 63 4.01 14.37 0. 40 6. 69 10. 60 28.44 0.85
Hi LB E X (D3) 10. 68 7.54 19.43 1.00 0.30 6.96 24,43 0.34
Vo MBS RE L (D4) 8.65 4.96 11.50 0.11 0.26 6.43 24.53 0. 44
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Table 4 Status of revegetated plants in different ecological

restoration areas
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Fig. 3 Correlation coefficients of revegetation effectiveness with soil pH value, nutrient content,

and particle size composition
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