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A Study of Expansion Features of River Basin’s Impervious Surface

Based on Dempster—Shafer Evidence Theory
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Abstract; [ Objective]| This paper aimed to reveal the driving factors of impervious surface(IS) expansion in
Panlong River basin, and to quantize the expansive responses of IS to the values of these factors. Upon
these, a simulation of the expansion in the Panlong River basin was conducted to provide some bases for eco-
logical improvement scheme. [ Methods] Dempster—Shafer(D—S) evidence theory was used to described the
spatial data and to integrate it into the basic probability assignment function based on the quantitive relation-
ship between the existing IS information and the multiple spatial data by data-driven way. With the basic
probability assignment functions, the belief, disbelief, ignorance, plausibility functions were obtained by
merging multiple spatial data. [Results] Panlongjiang River basin was taken as an example to verify the va-
lidity with D—S evidence theory for the research on IS expansion properties, and the simulation accuracy
reached 78.04%. [Conclusion] In predicting IS expansion, the D—S evidence theory to describe and in-
tegrate multiple spatial data was better than the traditional logistic regression model.
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1 2013
/m m(T,) m(T,) m(9)
0~370 5 770 792 0.272 0.113 0.615
370~1740 4 760 384 0. 150 0.110 0. 740
740~1 110 2 890 159 0.099 0.104 0.797
1110~1 480 2127 86 0.072 0.101 0. 827
1 480~1 850 1221 30 0.043 0.098 0. 859
1 850~2 220 520 11 0.037 0. 096 0. 867
2 220~2 590 165 1 0.010 0. 095 0. 895
2 590~2 960 74 4 0.098 0. 095 0. 807
2 960~3 330 44 5 0.219 0.094 0. 687
3 330~3 672 13 0 0 0.094 0.906
0~480 2 339 336 0. 264 0.101 0. 635
480~960 4 596 436 0.165 0.109 0.726
960~1 440 5 240 353 0.114 0.112 0.774
1 440~1 920 3220 202 0.105 0.105 0.790
1 920~2 400 1392 95 0.115 0.099 0. 786
2 400~2 880 580 42 0.123 0.096 0.781
2 880~3 360 118 8 0.114 0. 095 0.791
3 360~3 840 51 0 0 0. 095 0.905
3 840~4 320 36 0 0 0.094 0.906
4 320~4 708 12 0 0 0.094 0. 906
0~450 10 269 974 0.176 0.134 0. 690
450~900 3 809 216 0.101 0.106 0.793
900~1 350 1714 135 0. 144 0.099 0.757
1 350~1 800 892 81 0.168 0. 096 0.736
1 800~2 250 553 49 0.163 0.095 0.742
2 250~2 700 170 14 0.151 0.094 0. 755
2 700~3 150 56 1 0.031 0.094 0. 876
3 150~3 600 54 1 0.032 0.094 0. 874
3 600~4 050 49 1 0.035 0.094 0. 871
4 050~4 450 18 0 0 0.094 0.906
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0 N s
0~450 m o
3

m(T,) m(T,) m(9)
0~4 392 8 628 0.463 0.130 0. 407
4~8 581 4 548 0.253 0. 140 0. 607
8§~12 432 0 214 0.127 0.134 0.739
12~16 2325 62 0.067 0.125 0. 808
. 16~20 906 14 0.038 0.120 0. 842
o 20~24 279 6 0. 054 0.117 0.829

24~28 32 0 0 1 0

28~30 2 0 0 1 0
0~46 1523 113 0.111 0.122 0.767
46~92 1924 120 0.092 0.124 0.784
92~138 2 655 237 0.136 0.127 0.737
138~184 2 500 215 0.131 0.126 0.743
. 184~230 2 453 227 0.141 0.126 0.733
o 230~276 2 457 222 0.138 0.126 0.736
276~322 2 367 191 0.122 0.126 0.752
322~360 1727 147 0.129 0.123 0.748
1 783~1 888 106 42 0.472 0.095 0.433
1 888~1993 2518 600 0.225 0.101 0.674
1993~2 098 3 059 201 0.051 0.104 0. 845
2 098~2 203 4 877 297 0. 047 0.111 0. 842
2 203~2 308 4 024 171 0.032 0.108 0. 860
2 308~2 413 1583 79 0.038 0.099 0. 863
fm 2 413~2 518 659 28 0.032 0.096 0.872
2 518~2 623 443 42 0.075 0.096 0.829
2 623~2 728 301 12 0.030 0.095 0. 875
2 728~2 798 36 0 0 0.095 0.905
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4
m(T,) m(T,,) m(9)
250~500 5132 387 0.169 0.211 0.620
500~750 4 496 236 0.115 0. 207 0.678
f, 750~1 000 2 974 126 0.092 0.197 0.711
kM 00~1 250 1215 637 0. 369 0.202 0. 429
1250~1 321 794 87 0.255 0.183 0.562
3 700~7 400 1773 102 0.086 0.139 0.775
7 400~11 110 4 904 365 0.113 0.155 0.732
- 1 110~14 800 3370 189 0. 084 0.147 0.769
. 14/800~18 500 1870 68 0.053 0.140 0.807
km ™ 18 500~22 200 1541 19 0. 046 0.139 0.815
22 200~25 900 3 404 557 0.275 0.145 0.580
25 900~28 126 722 142 0.344 0.134 0.522
0~5 15 262 323 0.002 0.215 0.783
5~10 3 441 454 0.015 0.122 0.863
10~15 873 248 0.039 0.112 0. 849
15~20 424 144 0.051 0.111 0.838
/ 20~25 352 177 0.100 0.111 0.789
25~30 144 82 0.130 0.110 0.760
30~35 56 41 0. 269 0.110 0.621
35~37 5 1 0. 394 0.110 0.496
.
1 000~1 250 /km? ’ o s
) (2) ,
, , . . 2 o
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