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1 2002
Tab.1 Driving factors impact analysis in 2002
1S m(T)  m(T,)  m(6) 1S m(T,)  m(T,)  m(6)

/( /m?) GDP/( /km?)
4680 -5286 37451 1 815 0.011 0.126 0.862 3857-6475 2812 109 0.039 0.097 0.864
5286-5892 8935 293 0.007 0.101 0.892 6475-9093 18534 1 050 0.058 0.109 0.833
5892 -6498 6203 151 0. 005 0.099 0.896 9093 -11711 14120 552 0.039 0. 105 0.855
6498 -7 104 4786 282 0.014 0.098 0.889 11 711 -14 329 4967 210 0.043 0.098 0.859
7104 -7 710 5284 512 0.024 0.098 0.879 16947 -19 565 5 683 242 0.043 0.099 0.858
7710 -8316 2774 388 0.036 0.096 0.868 19 565 -22 183 5496 436 0.083 0.099 0.818
8316 -8922 3806 865 0.065 0.097 0.839 22183 -24801 5895 796 0.151 0.099 0.751
8922 -9528 2243 896 0. 146 0.096 0.759 24 801 -27 419 5111 1072 0.256 0.098 0. 646
9528 -10 134 981 443 0.181 0.095 0.724 27 419 -30 030 5 504 1104 0.242 0.098 0. 66

/° IS /

-1 6 545 1 0 0.1 0.9 0-6 64 954 1 031 0.001 0.205 0.79%
0-22.5 3 500 292 0.106 0.097 0.796 6-12 7 624 1203 0.012 0.118 0.87
22 -67.5 6 979 572 0.104 0.1 0.796 12 -18 3072 948 0.029 0.114 0.857

67.5-112.5 8 119 784 0.125 0.1 0.775 18 -24 1 427 666 0.056 0.113 0.83
112.5-157.5 8275 822 0.129 0.101 0.771 24 -30 1130 669 0.094 0.113 0.79%
157.5-202.5 8018 825 0.134 0.1 0.766 30 -36 945 653 0. 144 0.113 0.743
202.5-247.5 8701 854 0.127 0.101 0.772 36 -42 692 561 0.276 0.113 0.611
247.5-292.5 9747 735 0.095 0.102 0.803 42 -49 56 48 0.387 0.112 0.5
292.5-337.5 8993 606 0.084 0.101 0.814 /°
337.5 =360 3 794 287 0.096 0.098 0.807 0-5 36 460 4292 0.445 0.151 0.405
/m 5-10 20 668 1106 0.188 0.135 0.676
0 -600 37 928 4 562 0.568 0.124 0.309 10 -15 10 766 290 0.092 0.126 0.782
600 -1 200 19 145 919 0.209 0.109 0.682 15 -20 3729 75 0.068 0.12 0.812
1200-1800 8373 231 0.118 0.1 0.782 20 -25 817 10 0.041 0.117 0.841
1800 -2400 2923 57 0.083 0.097 0.821 25 -30 141 4 0.097 0.117 0.786
2 400 -3 000 1 566 7 0.019 0.096 0.886 30 -60 73 1 0.068 0.117 0.815

3000-6200 2731 1 0.004 0.095 0.901
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3 2002
Fig.3  Drive mechanism of impervious surface expansion in 2002
D-S N N N GDP.
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Fig.4 The belief( a) disbelief ( b) plausibility ( c) function of the Dianchi impervious surface in 2009



5 567
N 2009 Moran I 0.714 5 2009
N 4) . Moran I 0.710 2
2.2.3 o 6
( 5)
o 2
Tab.2  Simulation accuracy by point to point
( 2)o 2009
0. 86
87.75% Moran I 52 236 4 830 91.54%  87.75%
3 585 8 044 69.17%
( 3). Moran I
ez 3 Moran 1
Moran 1 Tab.3 Moran I index comparisons
( ) o Moran I Moran [
1 2002 () 2009 2009
o Moran I 0.718 6 0.714 5 0.710 2
2002 Moran [ 0.718 6
5
Fig.5 Impervious surface conversion threshold selection
6 2002 (a) 2009 (b) (©)

Fig. 6 The impervious surface classification map in 2002( a) 2009( b) and its simulation map ( c)
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7 2018 (a) . (b)« (c) (d)

Fig.7 Belief( a) disbelief ( b) plausibility ( ¢) functions of impervious surface and its structures in 2018( d)
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(2009 GDP. N N
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2018 0
D-S 2018
(7 2018 ( 8.
2018 Moran I
0.7025 . 4
11. 79%
0.299 o

4

Tab.4  Compare precision between different models

8

Fig.8 Structure map of impervious surface in 2018
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Simulation of Impervious Surface Expansion and Its Environmental Effects

WANG Guilin' > YANG Kun’® WANG Baoyun®’

(1. School of Tourism and Geographic Sciences Yunnan Normal University Kunming China;
2. The Engineering Research Center of GIS Technology in Western China of Ministry of Education of China;

3. School of Information Science and Technology Yunnan Normal University Kunming China)

Abstreat: This study explored the environmental effects of impervious surface expansion thinking that impervious
surface expansion was the most direct way to change natural environment. A drive chain from human activities to
land use and land cover change then to ecosystem structure change and function degradation was found. Based on
the drive chain D - S evidence theory was adopted to simulate the expansion of Dianchi — Basion’ s impervious sur—
face. The results showed that the impervious surface coverage were 7.95% in 2002 13.40% in 2009 25.95% in
2018 respectively. Sensitive area has 0 to 10% imperviousness and typically has good water quality good habitat
structure and diverse biological communities if riparian zones are intact and other areas are absent. Impacted
streams have 10 to 25% imperviousness and show clear signs of degradation and only fair in-stream biological diver—
sity. Non-supporting area have >25% impervious a highly unstable channel and poor biological condition sup—
porting only pollutant-tolerant fish and insects. Thus It should be reasonable to plan urbanization formation of Di-
anchi giving consideration to economic development and ecological environmental protection in order to avoid its

uncontrolled destruction of ecosystem.

Key words: environmental effects; Demspter — Shafer evidence theory; impervious surface expansion; human-in-

duced; ecosystem; Dianchi — Basin



