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Impacts of climate change and human activities on saline vegetation: An
example of Tamarix chinensis

GUO Fuyin"*?, LIU Xiaohuang'®, ZHAO Xiaofeng'?, Zulpiya-Mamat’, WANG Yugang®,
LIN Tao’, ZHAO Chuanyan®, XING Liyuan'®, WANG Ran'?, ZHAO Honghui'”,
WANG Chao'?, ZHOU Zhiluo'’, XU Yibo'*

(1. Key Laboratory of Natural Resource Coupling Process and Effects, Beijing 100055, China; 2. College of Geography and Remote

Sensing Science, Xinjiang University, Urumqi 830017, Xinjiang, China; 3. Natural Resources Comprehensive Survey Command

Center, China Geological Survey, Beijing 100055, China; 4. State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of

Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, Xinjiang, China; 5. Xinjiang Land Consolidation and

Rehabilitation, Urumgqi 830002, Xinjiang, China; 6. College of Pastoral Agriculture Science And Technology, Lanzhou University,

Lanzhou 730020, Gansu, China; 7. College of Ecology, Hainan University, Haikou 570228, Hainan, China; 8. School of Economics
and Management, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: This paper is the result of geological survey engineering.

[Objective] The widely distributed and complex genesis of saline soils in China deeply affects the sustainable development of
regional ecosystems. Climate change and human activities exacerbate the ecological uncertainty of saline ecosystems in these
regions. It is crucial to characterize the distribution of saline vegetation affected by climate change and human activities and explore
potential distribution areas to maintain the ecological security of saline regions. [Methods] In this study, the ecological niche model
of T. chinensis, a typical saline vegetation, was established using the MaxEnt model optimized by the ENMeval package. Based on
371 T. chinensis distribution data and 13 environmental variables, the potential distribution areas of 7. chinensis in different climate
scenarios in the present and future were simulated. The key factors constraining the potential geographic distribution of 7. chinensis
in the present era were assessed through the contribution of variables and the Jackknife test. Ultimately, a quantitative assessment of
the potential area and size at risk of 7. chinensis was conducted. [Results] (1) RM=1.5 and FC=LQHPT are the optimal model
parameters. The average value of AUC is 0.906+0.005, and the model prediction results have high credibility. The potentially
suitable area of modern T chinensis under the influence of environmental factors is 32.69%105 km?, and the suitable area under the
influence of human activities is 28.48x105 km?. (2) The modern highly suitable area for T. chinensis is concentrated in Xinjiang,
northeastern Gansu, western Inner Mongolia, northern Ningxia, southeastern Beijing, Tianjin, eastern Hebei, and northern Shandong.
Mean annual temperature, coefficient of seasonal variation of temperature, alkalinity, distance from rivers, and average annual
sunshine hours are the main environmental factors governing the distribution of 7. chinensis. (3) Geographic range of tamarisk varies
with time. The mean center of 7. chinensis distribution under the future climate scenario moves towards southeastward, and
Xinjiang, Gansu, western Inner Mongolia, northern Qinghai, western Hebei, and northern Shandong are stable and suitable areas for
T. chinensis. [Conclusion] As global warming intensifies and human activities continue to increase, this study is relevant to the

conservation of 7. chinensis under various climate scenarios in the future.

Key words: Tamarix chinensis Lour; MaxEnt; future climate; geographic distribution; potential habitat areas; geological survey
engineering

Highlights: (1) The study optimized the MaxEnt model using ENMeval package, which reduced the overfitting of the model and
improved the model accuracy; (2) The study constructed two models to explore the distribution characteristics of tamarisk under
modern anthropogenic impacts and no anthropogenic impacts; (3) The spatial distribution pattern of tamarisk under four climate
scenarios in the period of 2030—2070 was simulated, and its distribution center changes and development trend were analyzed.
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Table 1 Content of the four SSP emission scenarios
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Table 3 MaxEnt model Enmeval optimization evaluation metrics
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Table 4 Area of suitable habitat for T. chinensis with and
without anthropogenic disturbance (10° km?)
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Table 5 Spatial variation of T. chinensis under different
climatic conditions (10° km?)

R AR ¥k Wi A
Cl SSP126-2030 2.38 1.27 10.15
C2 SSP126-2050 2.04 1.39 10.03
C3 SSP126-2070 2.11 1.15 10.27
C4 SSP245-2030 2.28 1.07 10.34
Cs SSP245-2050 2.19 1.14 10.28
C6 SSP245-2070 3.55 1.48 9.93
C7 SSP370-2030 2.49 1.28 10.14
C8 SSP370-2050 1.96 1.61 9.81
Cc9 SSP370-2070 3.15 1.85 9.56
C10 SSP585-2030 1.84 1.38 10.35
Cl1 SSP585-2050 2.39 1.36 10.06
Cl12 SSP585-2070 3.63 1.51 9.91
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