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Ecological Risk Assessment of Rural Landscape of Southern Jiangsu Water Net from the
A Case Study of Stone Pool Area

Perspective of "Ecology-Production-Living" Space

DING Jin-hua, WANG Da-qing

(School of Architecture and Urban Planning s Suzhou University of Science and Technology »Suzhou 215001, Jiangsu »China)

Abstract: The villages in Southern Jiangsu water net are the pioneer areas of new urbanization construction,
but the rapid economic construction has caused great interference to the landscape pattern of "ecology-pro-
duction-living" space (EPLS) ,and the changes in landscape ecological risks caused by them are worthy of
attention. Taking Stone Pool area of Suzhou as an example,four-period land use data (1990,2000,2010 and
2020) were selected to construct a landscape ecological risk evaluation model based on the landscape pat-
tern index,and the spatial and temporal differentiation characteristics of landscape ecological risk in EPLS
in the study area were quantitatively analyzed. The results showed that 1) significant changes occurred in
the spatial area of EPLS in Stone Pool area from 1990 to 2020. The area of ecological space increased steadi-
ly.the area of agricultural production space decreased year by year,and the industrial production space,ur-
ban living space and rural living space expanded significantly. The transfer types of EPLS mainly occurred
from agricultural production space to urban living space and industrial production space. 2) There was a

correlation between the EPLS and the landscape ecological risk in the study area,the high-risk area was
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mainly distributed in the ecological space of Chenghu Lake and other waters, the medium-risk area was

mainly the agricultural production space and rural living space distributed around the lake,and the low-risk

area was mostly urban living space and industrial production space distributed in clusters. From 1990 to

2020, the ecological risk level of landscape in Stone Pool area continued to rise,and the area of higher and

high-risk areas gradually expanded,accounting for 14. 43 % and 7. 50% ,respectively. 3) There was a signif-

icant spatial positive correlation in the landscape ecological risk in Stone Pool area; the spatial distribution

of ecological risk index was mainly in high-high and low-low aggregation, and the spatial differentiation

characteristics were obvious.

Key words: "ecology-production-living" space; landscape ecological risk; land use change; water net village
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Fig. 1 Bitmap of the study area
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Table 1 Connection between "ecology-production-living" space

classification system andland use type in Stone Pool area
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Table 2 Calculation method of landscape ecological risk assessment model
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Fig. 2 Distribution pattern of "ecology-production-living" space in Stone Pool area from 1990 to 2020
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Table 3 Area change of "ecology-production-living" space in Stone Pool area from 1990 to 2020
s 1990 4 2000 4F 2010 4E 2020 4E 1990— 2020 fr
WA/km® KB @A/km®  HBIC%  mEV/km®  HBICE  mE/km®  HEI(%)  ZHER km”
M A 75 45 (] 1.97 0.12 3.00 0.18 6. 45 0.39 4.74 0.29 2.77
i A 75 23 () 0.16 0.01 1.08 0.06 1.59 0.10 15. 66 0.94 15.50
KB A: 253 1) 380. 22 22.90 403.76 24. 32 474,71 28.59 422. 20 25.43 41.98
Al Az 77 43 1) 1140.17 68.67 1 045.86 62.99 755. 71 45.51 746. 55 44. 96 —393.62
Tl Az = 3 ) 0.55 0.03 1.92 0.12 65.72 3.96 83.16 5.01 82.61
IR AR T 4% (] 41.11 2.48 62. 85 3.79 208. 80 12.58 235. 40 14.18 194. 29
A HE T 43 (] 96.16 5.79 141. 87 8. 54 147. 36 8.87 152. 63 9.19 56. 47
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Table 4 "Ecology-production-living" space type transfer matrix in Stone Pool area from 1990 to 2020 km®
i B 75 ] 25 Y Mﬂﬂ, ﬁﬂﬂ' 7“”&\ ﬂﬂ\ Tik m% \ZEH' %LH
A E AERssE ERsE ArasE AWEASE ARWESE AEWEAE /N
1990—2000 4F  Mlih A= 2525 6] — 0.00 0.12 0.13 0. 00 0.02 0.02 0.29
B A 25 45 (] 0.00 — 0. 00 0.01 0. 00 0. 00 0. 00 0.01
IR IR A 55 ] 0.08 0.08 — 14. 94 0.01 0. 60 2. 04 17.75
AN A 7= 5 ] 1.23 0.84 40.15 — 0.30 24,11 55. 95 122.58
Tl A % 78 ) 0.00 0.00 0.01 0.23 — 0.08 0.01 0.33
A AR 1 s ) 0. 00 0. 00 0.33 1.38 1.39 — 0.06 3.16
AR HE T A5 ] 0.01 0.01 0.68 11.57 0. 00 0.09 — 12. 36
A NT 1.32 0.93 41.29 28. 26 1.70 24. 90 58.08 156. 48
2000—2010 4 FRibA A ZS (6] — 0. 00 0.07 0.11 0. 24 0.72 0.13 1.26
T A 2 23 ] 0. 00 — 0.23 0.01 0. 00 0. 00 0.11 0.34
IR AE A 25 ] 0.65 0.29 — 17. 84 2.99 16. 27 6.59 44,63
ARl 2 7 23 1] 3. 86 0.55 105. 63 — 51. 90 99. 87 68. 35 330. 16
Tll Ae 3 =5 ) 0. 00 0. 00 0.02 0.08 — 0.53 0.00 0. 64
I AR 1 s ) 0.01 0. 00 0. 69 1.68 2.23 — 0.23 4. 84
AN A= 1 %5 1] 0.19 0.02 8. 96 20. 27 7.07 33.40 — 69.91
AN 4.71 0. 85 115. 60 39.99 64.43 150. 79 75. 40 451.78
2010—2020 4F AR &= ] - 1.36 0.16 0.26 0. 00 0.01 0.02 1. 81
T A 2 3 ] 0.00 — 0. 00 0.03 0. 00 0.03 0.01 0.07
TR AE 5 45 ] 0.04 11.06 — 37.21 1.93 8.51 6.33 65.08
AN A 7 5 ) 0.02 1.70 10. 23 - 4. 89 27.56 17.87 62.27
Tl Az 3 =5 ) 0. 00 0.00 0.12 3. 00 — 2.75 0.08 5.95
I HE AR 1 s ) 0.02 0.00 0.96 3.01 15. 41 - 0.14 19. 54
A HE T 45 1] 0.01 0.02 1.08 9. 62 1.17 7.28 — 19.18
AN 0.09 14. 14 12.55 53.13 23.39 46. 14 24,45 173. 89
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Table 5 "Ecology-production-living" space landscape pattern index of Stone Pool area from 1990 to 2020
S e Ay e e i Sy B TR e 355 g il % g
A A A A 25 25 ] 1990 0.147 0 1.000 0 0.014 1 0.376 3 0.033 2 0.111 8
2000 0.070 0 1.000 0 0.012 9 0.337 6 0.037 4 0.112 4
2010 0.038 4 1.000 0 0.015 7 0.322 3 0.039 3 0.112 6
2020 0.054 9 1.000 0 0.014 7 0.330 4 0.038 7 0.113 1
AR 25 25 1) 1990 0.0219 1.000 0 0.000 8 0.3111 0.053 8 0.129 4
2000 0.019 3 1.000 0 0.001 9 0.310 0 0.053 7 0.129 0
2010 0.012 6 0.999 9 0.002 5 0.306 8 0.053 9 0.128 6
2020 0.010 9 0.999 8 0.012 2 0.307 8 0.053 5 0.128 3
TR A 7 5 1) 1990 0.010 8 0.998 3 0.350 6 0.3750 0.110 1 0.203 2
2000 0.010 8 0.997 7 0.3525 0.375 2 0.110 1 0.203 3
2010 0.007 9 0.995 6 0.3711 0.376 9 0.110 8 0.204 3
2020 0.008 9 0.997 6 0. 365 4 0.376 8 0.112 6 0.206 0
Az a5 ] Al Az 7= 25 [ 1990 0.000 7 0.757 8 0.553 3 0.338 4 0.079 5 0.164 0
2000 0.001 2 0. 806 6 0.532 8 0.349 1 0.082 0 0.169 2
2010 0.002 4 0.970 0 0.454 6 0.3831 0.089 8 0.1855
2020 0.002 5 0.972 8 0.4415 0.381 4 0.089 3 0.184 5
Tl A 7= 5 ) 1990 0.153 3 0.999 9 0.006 4 0.377 9 0.023 1 0.093 4
2000 0.088 3 0.999 8 0.001 2 0.344 3 0.020 3 0.083 6
2010 0.019 4 0.999 8 0.073 5 0.324 3 0.028 7 0.096 5
2020 0.018 0 0.999 7 0.106 5 0.330 2 0.029 3 0.098 4
A 3 =5 ) I AT AR 0 3 1) 1990 0.020 7 0.999 9 0.044 9 0.319 3 0.018 5 0.076 9
2000 0.019 6 0.999 9 0.056 2 0.3210 0.018 5 0.077 1
2010 0.016 4 0.998 4 0.194 7 0.346 7 0.020 3 0.083 9
2020 0.015 3 0.998 0 0.236 3 0.354 3 0.021 0 0.086 3
AR A 1 23 [7] 1990 0.091 1 0.999 8 0.349 4 0.415 4 0.024 4 0.100 7
2000 0.079 4 0.999 8 0.356 5 0.410 9 0.0250 0.101 4
2010 0.053 4 0.999 9 0.382 6 0. 403 2 0.026 1 0.102 6
2020 0.050 9 0.999 9 0.385 3 0.402 5 0.026 5 0.103 3
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Table 6 Area change of landscape ecological risk level in Stone Pool area from 1990 to 2020
B S 1990 4 2000 4F: 2010 4f 2020 4F: 1990— 2020 4F
MBS mem® WOO  @WE/km® KBGO @E/km® EHICOO  @E/kmd HEIH Bk’
AR IR 566. 75 34,13 556. 70 33.53 269. 15 16. 21 281. 65 16. 96 —285. 10
AR 675.18 40. 67 543.52 32.74 703. 62 42.38 534,57 32. 20 —140. 61
r R 321.41 19. 36 368. 79 22.21 299. 99 18.07 383.13 23.07 61.72
e KU 80. 07 4.82 155. 03 9. 34 319. 83 19. 26 319.55 19. 25 239. 48
1R AU 16. 93 1.02 36. 30 2.18 67.75 4.08 141. 44 8.52 124.51
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