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Variation Patterns of Water Yield in Tai'an City Under Multi-
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Abstract: Water yield, one of the indicators characterizing water supply capacity in ecosystem service function, is of great
significance for ecosystem evaluation. This paper adopts the Annual Water Yield module of the InVEST model, and utilizes
GIS spatial analysis technology to study the variation patterns of water yield in Tai'an City and its response to multi-source
factors (precipitation, potential evapotranspiration, land use types, net primary productivity, and temperature). The results
show that temporally, the average annual water yield in Tai'an City from 1990 to 2022 is 234.92 mm, showing an increasing
trend at a rate of 2.1 mm/yr; The main cycle of water yield change is 25 years, with an abrupt change observed in 2018.
Spatially, 94.1% of the areas in Tai'an City exhibit an increasing trend in water yield, with the spatial aggregation pattern
dominated by high-value clustering; Hot spots are mainly concentrated in the eastern and urban areas of Tai'an City, while
cold spots are mostly located in the western and mountainous regions. The water yield capacity of different land-use types, in
order from high to low, is construction land, grassland, cropland, forest land, and water body. Among the multi-source
factors, the water yield in Tai'an City shows a strong positive correlation with precipitation, which is highly significant. Both
exhibit strong coherence characteristics across all temporal and spatial scales. In contrast, the correlations between water
yield and potential evapotranspiration, net primary productivity, and temperature are relatively weak. Under future changing
environmental conditions, with the increase in precipitation and the expansion of urban land, water yield is expected to show
an increasing trend. The findings of the study provide important insights for ecosystem assessment and the spatiotemporal
management of water resources in Tai'an City.
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Table 1 Parameters of land use types
Wtk 5 A /mm LR T &N
Land use description Number Root depth Vegetation evapotranspiration coefficient

B 1 2000 0.7

il 2 5200 0.95

FiHh 3 2300 0.65

K3 4 100 1

T 5 100 0.5

T Hh 6 100 0.2
B 7 100 0.3

b, 8 100 1
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Fig. 14 Correlation and significance analysis of water yield and potential evapotranspiration
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Fig. 15 Correlation and significance analysis of water yield and NPP
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Fig. 16 Correlation and significance analysis of water yield and temperature
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Fig. 17 Wavelet analysis of water yield and precipitation
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