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E cobgical risk of lhnd-use in Yueqing Bay
in W enzhou an analysis based on RS and G IS

SONG Guo-li, ZANG Shwyng’, ZHONG T ing-ting

(1. The School of Life and Environmental Science W enzhou University W enzhou 325027 Ching
2. Laborabry of Geographic Infomation Systan of Harbin Nom al U niversity Harbin 15008Q China)

Abstract Based on RS and GIS the tenporal and spatial landscape changes of thewetland in Yueqing Bay were
stud ied by using wo perbds of he LandsatTM, which were obtained n 1993 and 2008 Then the authors deter
m ine theweght valies of the ecological risk fum different hind use patierns by analytic hierarchy process and con-
struct integrated ecological risk index of different periods The systan samplingm ethod was used to make it a spa-
tial variable the san wariagran analysis and block kriging w ere conducted to gain the spatial characteristics and i+
herent causes of regional ecological risk in theworking area The resulis indicate that the land use n Yueqng Bay
ismainly thewoodland te area of cultivated land constructon and transportatbn land and salne land have been
ncreasng continuall, while the counterpart of garden land have been reduc ng w ith no stop which lead to he rise
of the high risk ndex area and the reduction of low risk ndex areg thosemade he ecobgical envirom ent quality
n Yueqing Bay deterioratbn Y euqing Bay wetland is the key areas urgent need sam e protectivemeasures the re-
sults povile the basis for regbnal land use and ecological environm ental pwtection

Key words land-use ecobgical risk spatial analysis remote sensing( RS); geographic infom ation system (G IS)
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SPy= 1P (i#j)(ij=12 - 9), Pyj=1(i=j), P
Py= 1P, ., CI  QCR= CI/RI CR Qq Q1

2
Table 2 Canprhensveweights sequencing of object layer

Q0 1730 0 1730 0. 1541 0 173 Q0 1541 0. 1730
Q0 1161 0 1194 0. 1214 0 0982 Q 1194 0. 1031 0. 1126 5
0 1254 Q0 1194 0. 1075 0 1145 Q 1023 0. 1202 0. 1153 1
Q0 1161 0 1105 0. 1214 0 1109 Q 1105 0. 1064 0. 1125 6
Q 095 0 1023 0. 1041 Q1109 Q 1105 0. 1078 0. 1058 8
Q0 1075 Q0 1105 0. 1124 0 1145 Q 1194 0. 1167 0. 1134 3
Q0 1279 0 1023 0. 1041 Q1109 Q 1057 0. 1113 0. 1068 7
Q0 1057 Q0 1105 0. 1124 Q0 1145 Q 1194 0. 1167 0. 1134 3
Q0 095 0 1023 0. 1041 Q1109 Q 1105 0. 1064 0. 1056 9
0 1254 Q0 1194 0. 1124 0 1145 Q0 1023 0. 1113 0. 1145 2
222
, : (0. 1126)
(0. 1153) (0. 1125) (0.1158) (0. 1134) (0. 1068) (0. 1134) (0. 1056)
(0. 1145)
5 , : (I:ERI 20.12) (II: Q 11
SERI<0 12) (I Q 10SERI<Q 11)  (IV: 0 08<ERI< Q 10) (V: ERI< Q 08)
(1) 1993 2008 2 Q 1074
Q 1079 ,
31 1993
3 1993
3 1993
Table 3 Land use n every town and county n 1993 hm’
900 02 286. 43 0. 00 3924 60 827 68 1588. 73 0. 00 Q0 00 T 4
280 68 53. 28 1. 44 3540 12 292 52 1181. 33 0. 00 Q 00 Q 00
86 97 0. 19 25. 42 2147 29 173 41 183. 94 0. 00 Q 00 9259
289 47 76. 19 148. 88 4784 24 324 42 712. 61 0. 00 Q 00 22 41
122 55 31. 13 3. 09 2673 23 172 39 675. 82 0. 00 Q 00 38 59
187 56 212. 53 88 53 1425 48 320 35 809. 35 0. 00 Q 00 142 44
147 15 75. 24 141. 59 210 38 84 84 461. 90 0. 00 Q 00 Q 00
73 35 23. 87 149. 99 569 47 Q0 0 583. 17 0. 00 Q 00 L 73
123 43 11. 65 47. 75 192 24 48 53 397. 86 0. 00 Q 00 Q 00
388 30 56. 52 0. 00 79 80 207 35 931. 98 0. 00 Q 00 Q 00
126 94 113. 62 0. 00 362 72 79 75 579. 08 0. 00 Q 00 Q 00
122 99 76. 57 0. 00 3 63 110 63 551. 83 0. 00 Q 00 Q 00
206 45 276. 50 5. 42 2397 56 165 60 1350. 29 121 63 397 77 35 69
226 21 85. 55 34. 15 932 18 114 02 97. 39 16Q 06 Q0 00 5 01
69 &4 25. 02 5. 53 1628 60 36 65 361. 08 0. 00 15 31 33 45
65 45 55. 57 102 90 692 79 20 02 333. 82 0. 00 78 30 Q 00
39 6. 68 122. 69 235 77 Q 00 8. 57 0. 00 Q 00 Q 00
379 07 118. 01 72. 40 2480 99 142 53 261. 61 0. 00 1310 27 Q0 0
79 A 139. 21 18. 02 1378 33 Q 00 4. 09 0. 00 691 15 12 21
14 93 1. 72 0. 00 1276 76 Q 00 10. 90 0. 00 Q 00 L B
216 55 6. 63 137. 50 2129 15 64 14 771. 20 0. 00 Q 00 158 20
108 06 102 73 0. 22 1236 87 Q 00 579. 08 0. 00 Q 00 Q 00
173 50 20. 81 0. 00 1962 30 208 70 205. 75 0. 00 16 81 Q0 0
4392 49 1909. 56 1105 29 36271 73 3393 54 13625. 50 281 69 2509 61 467 78
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Fig 3 Map of land-use types( 1993)
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Table 4 Land use nn every town and county n 2008 hm?
1526 42 161. 85 462 11 3897 32 954 53 1712. 67 0. 00 Q0 00 I8
383 98 96. 84 0. 00 3206 75 1238 19 405. 21 0. 00 Q 00 Q 00
130 63 0. 00 20. 85 1851 32 181 56 251. 23 0. 00 Q 00 14 27
402 98 118. 00 216. 49 5722 93 484 49 7. 81 0. 00 Q 00 23 58
218 51 69. 01 6. 03 2799 02 173 86 ®1. 55 0. 00 Q0 00 53 40
345 19 249. 93 80. 37 1542 77 161 82 1018. 42 0. 00 Q 00 139 15
177 34 60. 43 12808 348 96 44 31 529. 47 0. 00 Q 00 Q0 00
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141 72 31. 46 139. 64 789 75 511 557. 83 0. 00 0 00 30
178 14 10. 68 151. 94 106 52 71 76 464. 64 0. 00 0 00 0 0
654 75 68. 06 370. 69 128 56 361 20 4. 72 41. 32 0 00 )
299 27 7. 20 65. 05 363 65 173 37 521. 36 0. 00 0 00 0 0
189 22 25. 74 10. 80 367 147 8 595. 65 0. 00 0 00 o
388 73 341. 05 33.40 2442 71 99 21 1638. 38 89. 24 414 28 382
573 99 1%6. 13 0. 00 1135 04 117 03 67. 24 49. 63 0 00 12
140 92 16. 59 4.52 1748 47 00 2276 0. 00 0 00 33 4
162 30 4. 23 79. 36 426 10 0 % 294, 45 0. 00 175 62 )
26 92 6. 67 133, 61 168 97 0 0 58. 08 0. 00 0 00 Q0
1071 98 6l. 19 169. 27 1990 90 171 45 140. 47 0. 00 941 82 oM
323 81 4. 23 42.19 1377 47 44 31 £26. 82 0. 00 176 65 8 8
15 04 0. 00 7. 03 1127 69 0 0 10. 81 0. 00 0 00 L o4
240 68 127. 54 256.42 2163 55 277 40 764. 49 0. 00 0 00 284 48
135 38 100. 28 70. 82 1403 18 54 90 540. 27 0. 00 0 00 )
187 64 4. 85 62 54 1998 25 0 0 35118 0. 00 0 00 ()
791712 1906. 37 2511.46 36732 53 4815 97 13506. 86 180. 22 1708 37 612 4
W
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Fig 4 Map of land-use types( 2008)
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2008 , 36732 53 hm’, , ,
\ 1000 hm”, i 100
m’ , 15a
, , 10 81 hm’, ,
41. 32 hm’, 4 ,
23 9
4 9 5
4 4
33
1993 2008 , , 15a
395.608hm°, 0. 6% 3 .5
) 15a s 506
, , , s 2008
, 1993 124% , s
801 25hm’, 101 47hm’, 118 64hm’ 5
, 1993 5 1993
Q0 1074 23 Table 5 Change siuation of class ified
14 land-use in coastal zone ofY ueqing Bay
1993 2008
, /hm 2 o /hm? Po /Im*?
4392 49 6 8T 7917 12 1L 33% 3524 62
2008
0. 1079 1909 56 2 9% 1906.37 2 73% ~3.20
23 , 1103 29 1 7% 2511. 46 3. 5% 1406 17
36271 73 56 7% 3673253 52 56% 460. 80
3393 54 5 3% 4815. 97 6. 8% 1422 43
Q 1103 12 13625 50 21 30% 13506. 86 19, 33% ~ 118 64
15a , 281 69 0 44% 18022 0 26% - 101 47
2459 30 hm> 4 2509 61 3 9% 1708. 37 2 44% - 801 25
’ 5 46178 Q0 7% 612 44 0. 88% 144. 66
’ 12911. 66 hm’; . 63957 21 1007% 69891 32 100% 5934 12
1, 8595 58 hm’;
4 118013 85 Im”, ,
, 6 7
6 1993
Table 6 D istributbn of ecobgical rik mndices n Yueqing Bay n 1993
/hm2
0 1100 0 0
0 1085~ 0. 1100 3650 70 3
Q 1070~ 0. 1085 29649 32 11
30646 86 9

Q 1055~ 0. 1070
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7 2008
Table 7 D istributon of ecobgical risk ndices n Yueqing Bay n 2008

/hmz
Q 1100 2459 30 1
Q0 108~ 0. 1100
16562 367
Q 1070~ 0. 1085
38245 10 10
Q 1055~ 0. 1070 12633 01 5
, 8
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Figz 5 Regonaldifference of land-use betw een W engyang Tovn and N antang
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