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Supply and demand relationship and multi-scenario assessment of water ecological

services related water quantity and quality in Taihu Lake Basin

LI Zhaobi', TAO Yu'?, OU Weixin"">* | SONG Qihai'"
1 College of Land Management, Nanjing Agriculture University, Nanjing 210095, China
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Abstract; It is essential to conduct supply and demand assessment of water ecological services across multiple spatial scales
by integrating water quantity and quality for identifying water shortage issues caused by water pollution in humid regions.
This study developed a comprehensive model that integrated water quantity and quality for quantifying the supply-demand
relationships of water ecological services for the Taihu Lake Basin ( TLB). This study also constructed three optimized
scenarios ( Water Efficiency Improvement, Fertilization Reduction, and Land Use Structure Optimization) to explore the
spatial variations and key driving factors of water resources supply and demand on the grid, sub-basin, and county levels.
We got the following conclusions: (1) The TLB was sufficient in water quantity, but it was deficient in water quality. Water
efficiency improvement significantly reduced the demand for water resources in the TLB. Fertilization reduction and land use
optimization greatly improved water quality. (2) The supply and demand assessment of water ecological services across the

three spatial scales could help in identifying key areas for promoting sustainable water use in the TLB. (3) Urban land was
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primarily located in the regions with deficient water quantity. In comparison, croplands dominated the regions with deficient
water quality, while these regions of deficient water quality were also comprised of large areas of urban land when assessed
at the county level. (4) Land use optimization such as grain for green and riparian conservation was the most effective in
improving water quality for the TLB, but it was at the huge cost of cropland losses. Therefore, coupling other optimization
ways such as water efficiency improvement that would be the best measurement for solving pollution-caused water shortage

issues in the TLB.

Key Words: water quantity and quality; supply and demand relationship of water ecological services; multi-scenario

simulation ; multi-scale evaluation; Taihu Lake Basin
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Fig.2 Distribution of total water supply and domestic, agricultural and industrial water demand in the TLB
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Table 1 Biophysical table
T 75T R AL

e TR TR Vegetation Uik /%2?51 AT R ﬁéﬁ?’njz
Landuse types Root depth/mm L Vegetation load_n eff_n
evapotranspiration

7K M Paddy field 2000 1.1 0 33.6 0.25
b Non-irrigated field 2000 0.7 1 21.8 0.25
M Woodland 7000 1 1 3.57 0.8
L}l Grassland 2000 0.6 1 5.33 0.4
H#EA M Shrubland 4500 0.8 1 4.45 0.6
1P Wetlands 2000 1.2 0 2.35 0.5
KA Water bodies 1000 1 0 0.01 0.05
HBIH Construction land 100 0.1 0 9.87 0.05
#ith Bare land 300 0.3 0 6.81 0.05
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Fig.3 Changes in the distribution of water demand and nitrogen export under four scenarios
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Fig.4 The spatial distribution of water quantity and water quality supply and demand in four scenarios at the pixel scale
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Fig.5 The spatial distribution of water quantity and water quality supply and demand in the four scenarios at the sub-basin scale
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Fig.6 The spatial distribution of water quantity and water quality supply and demand in the four scenarios at the county scale
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Fig.8 Multi—scale supply and demand change analysis under multi-scenario coupling
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Fig.9 The spatial distribution of water quantity and water quality supply and demand under multiple coupled scenarios at the county scale
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