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Evaluation of Ecological Sensitivity of Land Use in Jiaxing City Based on MCE—-CA Model

RONG Yue—jing'?, ZHANG Hui", ZHAO Xian—fu?

(1.Nanjing Institute of Environmental Science, MEP, Nanjing 210042, China; 2.College of Geography and Remote Sensing, Nanjing Univer—
sity of Information Science & Technology, Nanjing 210044, China)

Abstract: Based on three periods TM remote sensing image data in Jiaxing City of Year 2000, 2005 and 2010 in the national ecological envi—
ronment remote sensing investigation and assessment project (2000—2010), by using MCE-CA model, the forecast land use of year 2005 and
2010 was obtained. Compared the forecast land use with the true land use of year 2005 and 2010, the Kappa index was 0.94 and 0.92, it
proved that the simulation accuracy of MCE-CA model was high. The land use pattern in 2015 and 2020 could also be obtained by using
MCE-CA model. With the rate of land use change intensity ratio and ecological service change value ratio, the land use ecological sensitivity
index could be obtained. By using ArcGIS spatial overlay analysis to analyze the process, the sensitivity function distribution could be ob-
tained. It concluded that the landscape pattern changed seriously in Jiaxing City from year 2000 to 2020, the farm land decreased greatly, the
construction land increased greatly. The ecological sensitivity increased dramatically from year 2000 to 2010, and the ecological environment
was threatened more and more seriously. In the situation of the forest, grass and wetlands could not be transformed into construction land,
farm land and uncultivated land could be transformed into construction land from year 2010 to 2020, the ecological sensitivity decreased, e—
cological environment would be improved. Above all, the land use and ecological sensitivity prediction results is propitious to sustainable de—
velopment planning in Jiaxing City.

Keywords: land use dynamic simulation; MCE—CA model; ecological sensitivity
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Figure 1 The current land use from year 2000 to 2010 in Jiaxing City
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Figure 2 The driving factors effecting on land use change in Jiaxing City
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Table 1 The comparison and weight value of the driving factors effecting on land use change
. — - It I s o/ S oSS [ o S S =S |
AT WEDEM MPCSLOPE MWASPECT gt wmw ams wms s T
=2 DEM 1 1 1 1/8 1/4 1/4 172 172 0.026
YR 1 1 1 1/8 1/4 1/4 172 172 0.026
| 1 1 1 1/8 1/4 1/4 172 172 0.026
Eall e ey NN 8 8 8 1 1/4 1/4 172 172 0.209
ERIESE /N i) 4 4 4 172 1 1 2 2 0.104
F F: BERRBR A S 4 4 4 172 1 1 2 2 0.104
2| F= B A R 2 2 2 1/4 172 172 1 1 0.052
2 FEWA AR 2 2 2 1/4 12 172 1 1 0.052
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Table 2 The area and proportion changes of different land use types from 2000 to 2020

- 2000 4F: 2005 4F: 2010 4F: 2015 4F 2020 4F:
WA km® W /% TEA km® /% TERkm® /% TR km BOBI /% IR Akm? HOA /%
TRk 174.12 433 209.45 5.21 200.22 4.98 193.43 4.81 199.24 4.95
Hih 94.80 2.36 50.28 125 4335 1.08 43.84 1.09 4277 1.06
piTA 390.48 9.71 375.20 9.33 355.19 8.83 353.54 8.79 354.71 8.82
Hi 2751.36 68.39 2661.88 66.17 2435.10 60.53 2726.79 67.78 2437.73 60.60
R L 611.81 15.21 725.78 18.04 988.91 24.58 705.19 17.53 988.34 24.57
AH 0.25 0.01 0.24 0.01 0.05 0 0.03 0 0.03 0
it 4022.82 100.00 402282 100.00 4022.82 100.00 4022.82 100.00 4022.82 100.00
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Figure 3 Comparison between simulation map based on MCE—CA model and reality map of year 2005 and 2010
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Figure 4 Simulation map of year 2015 and 2020 based on MCE-CA model
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Table 5 The ecosystem service value from year

2000 to 2020 in Jiaxing City

RS R RGNS Hir{E( x 10°I0)

Year  gebk  mh W BRG @M RFUTH AT
2000 4F  0.37 0.10 0.68 2.09 0.07 0 3.31
2005 4E  0.44 0.05 0.65 2.02 0.09 0 3.25
2010 4 0.42 0.05 0.62 1.85 0.12 0 3.05
20154 0.41 0.05 0.62 2.07 0.08 0 3.22
2020 4 0.42 0.04 0.62 1.85 0.12 0 3.05

B FE LT 2005 42010 4F 2015 4F 2020 4F A A
AT B AR 8 R GBS E R 2053 Il 1.39.2.53
2.52.2.35,

K ArcGIS (A 23 [al b PRk, % 2000—2020 4F
AN B Ay = i ) R Pl 2 AR A2, ) P A A e 1)
31, B b R 5 B AR b 28 5 AR R IR S5 B AR AL
R AR, 7T ILE AreGIS HEF T B 7 B3, B
F R - MR R AR A S AR R IR S E AR ik

RI BEATRAMERESRERSNER

Table 3 Ecosystem service value per unit area equivalent of Jiaxing City

— 22 Primary 24 25F Second Bkl Woodland  FiMb Grassland — #fHb Farmland B IHE Construction 7K Water  RF i #b Unused
ML IR 55 B 0.43 0.43 1 0 0.53 0.02
TSR 2.98 0.93 0.39 0 0.35 0.04
iRl SR 432 15 0.72 0 0.51 0.06
SIS 4.07 1.56 0.97 0 2.06 0.13
IKSCIT 1.55 0.92 0.90 0 6.55 0.07
JEAL B 1.72 1.32 1.39 0 4.87 0.26
STHEIR 55 e 2.65 2.24 1.47 0.22 0 0.17
YEFFA ) R 3.62 1.87 1.02 0.43 2.83 0.4
SRR 55 Pk 5o 2.08 0.87 0.57 0.68 1.64 0.24
it 23.42 11.64 8.43 133 19.34 1.39
R4 EXTRMERESKRENE(T T km-a™)
Table 4 Ecosystem service value per unit area of Jiaxing City (10 000 yuan+-km2-a™)
— T Primary %250 Second  BiHh Woodland  Fidh Grassland il Water  4¢ ] Farmland  #{% 1}l Construction A i H Unused
B IR %5 i 3.87 3.87 477 9 0 0.18
R R A 26.82 8.37 3.15 3.51 0 0.36
IR 55 AR 38.88 135 4.59 6.48 0 0.54
ST 36.63 14.04 18.54 8.73 0 1.17
S’ ht] 13.95 8.28 58.95 8.1 0 0.63
AL 3 15.48 11.88 43.83 1251 0 2.34
STHEIR S g1 Je 23.85 20.16 0 13.23 1.98 1.53
A e 2R 32.58 16.83 25.47 9.18 3.87 3.6
SRR 55 Pt S 18.72 7.83 14.76 5.13 6.12 2.16
it 210.78 104.76 174.06 75.87 11.97 12.51
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Table 6 The Pearson correlation coefficient of land use intensity

index and ecological service value of the ecological system
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Figure 5 The changes of ecosystem services value and land use intensity of Jiaxing City from Year 2000 to 2020

7 2005—2020 F 52X T HF AL E SR EER
Table 7 Ecological sensitivity area of land use changes of Jiaxing City from 2005 to 2020

ik 2005 4 2010 4 2015 4 2020 4
T fkm? LAl 1% TAIFA /km? LAl 1% TR fkm? LAl 1% AR /km? LAl 1%
e S R 0.01 0 2.81 0.07 14.82 0.37 5.18 0.13
A R A 4.94 0.12 0.53 0.01 252.09 6.27 11.75 0.29
A S HUBNEAR 107.40 2.67 226.87 5.64 28.57 0.71 31.65 0.79
A S AN 391047 97.21 379261 94.28 3727.34 92.65 3974.24 98.79
it 402282 100.00 4022.82 100.00 4022.82 100.00 4022.82 100.00
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