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Response of vegetation growth to climate change based on the ecohydrological

regionalization in the water conservation area of the Yellow River
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Abstract; Ecohydrological regionalization formed the basis for water resources management and ecological protection, and
exploring the evolution of ecohydrological processes under environment changes held great significance for water security and
ecological security. Based on long-term multi-element, multi-scale, and multi-source datasets from the water conservation
area of the Yellow River (1980—2019), this study constructed a comprehensive ecohydrological index system and divided
primary and secondary ecohydrological regions. The analysis identified spatiotemporal evolution patterns and mutual feed-
back effects among critical climate, ecological, and hydrological elements across different ecohydrological regions. The
results showed that (1) the study area was divided into five primary and ten secondary ecohydrological regions based on the

comprehensive ecohydrological index system while accounting for complex regional characteristics. (2) Temperature and leaf
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area index exhibited continuous increase during 1980—2019, while precipitation and snow depth showed overall declines
during 1980—1999 but demonstrated increasing trends after 2000. (3) Rising temperature and precipitation promoted
vegetation growth. A one-month lag effect of temperature on leaf area index was observed in areas with large elevation
fluctuations, while in the source region of the Yellow River, the leaf area index-precipitation correlation peaked at a one—

month lag. This study provided scientific references for ensuring water and ecological security in the Yellow River Basin.

Key Words: changing environment; ecohydrological regionalization; ecohydrological processes; the water conservation area

of the Yellow River
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Fig.1 Overview of the water conservation area of the Yellow River
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Table 1 Statistical table of the basic information about datasets
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6 Kt
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Fig.2 Spatial distributions of ecohydrological indices in the water conservation area of the Yellow River
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Fig.3 Clustering of ecohydrological indices at the grid scale in the water conservation area of the Yellow River
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Table 3 Statistical table of principal component characteristic value and contribution rate of ecohydrological indices in the water conservation

area of the Yellow River

eV WAN e =) 33"“}4/ A /\‘ ji”“‘;i/ T YANEE =) . . /\‘ 33"“}4/
TSRS REEf m%$%~ %ﬁm%%% EWa 5 B Sk % %#mm%%
Sequence Contribution Cumulative Sequence o Cumulative

Proper value . Proper value  Contribution rate .
number rate contribution rate number contribution rate
1 4.55 28.34 28.34 9 0.30 1.11 95.80
2 2.93 21.44 49.78 10 0.20 0.96 96.76
3 2.74 19.33 69.11 11 0.17 0.94 97.70
4 1.52 11.35 80.46 12 0.12 0.80 98.50
5 1.06 6.35 86.81 13 0.11 0.72 99.22
6 0.90 4.00 90.81 14 0.08 0.56 99.78
7 0.76 2.39 93.20 15 0.04 0.21 99.99
8 0.50 1.49 94.69 16 0.01 0.01 100.00

X

4 TRICH R

B4 BAKREFRESKISE

Fig.4 Ecohydrological regions in the water conservation area of the Yellow River
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Fig.5 Spatial distribution and changes of critical ecohydrological elements in the water conservation area of the Yellow River
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Table 4 Statistical table of critical ecohydrological elements variations in the water conservation area of the Yellow River

AR ’m‘s‘ijl%'lwcf%/(r/lga) F%ﬁﬁ*;a%%/@@%) AR 'aif’kf}ra4t%§/1oa BEREALA/ (mm/10a)
' ope of temperature Slope of precipitation Slope of leaf area index Slape of snow depth
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Fig.6 Correlation between leaf area index and meteorological elements in the water conservation area of the Yellow River
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Fig.7 Time lag effect of meteorological elements on leaf area index in the water conservation area of the Yellow River
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