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Abstract

Water yield is a key indicator of the performance and valuable
service of the ecosystem that directly affects the sustainable
development of the economy, human well-being, and
ecosystems of a basin. Using the Integrated Valuation of
Ecosystem Services and Tradeoffs model (InVEST), water
yield changes were simulated in 10 basins by the eastern border
in South Khorasan province under the influence of land
use/land cover changes. The model was calibrated using the
long-term data of flow at Efin, Khonik Olia, Mansourabad,
Gezik, and Ahangaran stations. Also, the economic value of
water yield service was calculated in each of the different land
uses/land covers. The results showed the highest and the lowest
volume of produced water respectively in Esfadan basin with
8,126,129 cubic meters and in Namakzar-Khaf Basin with
185,590 cubic meters. The amount of water yield in the whole
studied area was 14,836,168 cubic meters. In terms of the land
use/land cover, the highest amount of water yield was obtained
in lands with dense and semi-dense range with more than
12,430,000 cubic meters followed by the lands with sparse
range with more than 1,990,000 cubic meters. The total
economic value of the water yield in the eastern border basins
was equal to 16,115,806.5 million Rials. The spatial
distribution of economic values of the ecosystem, which was
carried out in this research through quantification, mapping
and valuation, of ecosystem services, can be used as an
important and reliable tool for natural capital management and
policy making.
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Table 1- Characteristics of the studied basins
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Name of basins Area (ha) Minimum height (m) Maximum height (m)
Darmian-Asad abaad 306100.28 1143 2757
Gazik 101881.93 1259 2733
Shah rakht 406646.32 612 2855
Namakzar-e-Khaf 132846.98 578 1606
Esfadan 432649.24 924 2728
Zuzan 97657.34 787 2842
Gisoor 55248.54 940 2310
Ghaenat 155108.72 1446 2838
Ghaen 92669.81 1286 2621
Khushab 270708.28 587 2061
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Table 2- Amount of water yield ecosystem services in different land use/covers
o) liSee (S Giudgy [ 51y 52,8 p3 (l (B jlwpg Cwosd Glise Y Joa

LULC Mean (mm) Mean (m3/total area) Area (ha)
Playa 0 0 401.49
Sparse forest 0.0185 107876.7 582896.88
Dense forest 0.0331 308.3 930.42
Agriculture 0.0684 44867.6 65543.31
Residential 0 0 11094.66
Bare 0 0 141793.47
Sparse range 0.6912 1994132.6 28840.05
Dense range 1.3424 12430121.1 925953.57
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Table 3- Statistical investigation of the economic value of produced water per LULC
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LULC Min (mm) Max (m3/ ha) Mean (m3/total area) Sum
Playa 0 0 0 0
Sparse forest 0.000035 0.00213 0.00058 3750.02
Dense forest 0.00028 0.00164 0.00104 10.69
Agriculture 0.00030 0.00427 0.00215 1566.64
Residential 0 0 0 0
Bare 0 0 0 0
Sparse range 0.00019 0.09778 0.02177 69454.65
Dense range 0.00020 0.24121 0.04228 432865.88
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1- Ecosystem Services

2- Millennium Ecosystem Assessment

3- Tradeoff

4- Soil and Water Analysis Trend

5- VIC: Variable Infiltration Capacity

6- Integrated Valuation of Ecosystem Services and
Tradeoffs

7- Inverse Distance Weighted

8- Plant Available Water Capacity
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