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Simulation of temporal and spatial changes of land use and water yield in Hainan Island // HAN Nianlong, ZHANG
Yiging, ZHANG Weixuan( School of Public Administration, Hainan University, Haikou 570228 , China)

Abstract : The water production module of InVEST model was used to study the temporal and spatial changes of water yield
in Hainan Island from 1995 to 2015. At the same time, the land use data in 1995 and 2015 and natural, traffic and social
factors were used to simulate the land use changes under different scenarios of Hainan Island in 2035 and their impact on
water production function based on the FLUS model. The results showed that the intensification of urbanization in Hainan
Island from 1995 to 2015 led to the increase of construction land, which mainly came from the conversion of forest land and
cultivated land. From 1995 to 2015, the water yield of Hainan Island was increasing, and the water yield depth showed a
spatial distribution pattern of high in the northeast and low in the southwest. Under the natural development scenario,
Hainan Island will continue the development speed of rapid urbanization in 2035, and the construction land will increase by
36.7% , resulting in an increase of water production of Hainan Island by 0.67% compared with 2015. The growth rate of
water yield under ecological protection scenario is —0.21% . The implementation of ecological protection measures can
inhibit the increase of water yield well, reduce the risk of flood and ensure the water production function of island

ecosystem.
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Table 1 Data source
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Table 2 Land use/cover transfer matrix from 1995 to 2015 unit: km?
8551 68 85 5 57 208 0 8974
116 16778 337 33 44 119 3 17430
37 36 4676 0 11 70 0 4830
7 41 23 933 33 22 0 1059
6 4 8 1117 23 1 1165
3 1 0 0 685 0 696
31 5 7 11 7 9 105 175
8755 16937 5133 990 1269 1136 109 34329
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Fig.2 Land use situation of Hainan Island in 1995 and 2015
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Fig.3 Annual precipitation situation of Hainan Island in 1995 and 2015
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Fig.4 Water yield depth of Hainan Island in 1995 and 2015
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Fig.5 Changes of precipitation and water yield of Hainan Island from 1995 to 2015
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Table 3 Conversion cost matrix under different scenarios
1 1 1 1 1 1 1 1 0 1 0 0 0 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 0 1 0 0 0 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 0 1 0 0 0 1
4 2035
Table 4 Simulation results of land use in 2035 under different scenarios
2 2
/km /% /mm /% /km /% /mm /%
8545 -2.4 1222.18 -0.04 8531 -2.54 1210. 54 -0.99
16 165 -2.4 1002. 93 0.35 16587 0.12 1011.95 1.25
5515 5.9 1218. 84 -0.09 5298 1.77 1205. 51 -1.18
1083 -5.9 1219.40 0. 86 1146 -0.43 1166. 55 -3.51
1311 -2.3 537. 66 -0.40 1427 6.33 588.91 9.10
1635 36.8 1493. 68 0.53 1233 3.18 1295. 62 -12.80
75 -34.8 706. 52 -5.52 107 -6.96 699. 05 -6.52
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Fig. 6 Land use change in Hainan Island in 2035 under different scenarios
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Fig.7 Water yield depth of Hainan Island in 2035 under different scenarios
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Fig.8 Water yield changes of Hainan Island from 2015 to 2035 under different scenarios
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