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Evaluation and Prediction of Ecological Security of Land Use in Songnen Plain

MA Yuyan'?, MA Yan-min®’, YU Wan-hui"*, ZHANG Li-juan'*
(1. Key Laboratory of Geographic Environment Remote Sensing Monitoring of Colleges .
Harbin, Heilongjiang 150025, China; 2.Universities in Heilongjiang , Harbin, Heilongjiang
150025, China; 3. Institute of Meteorological Sciences of Jilin Province , Changchun, Jilin 130062, China)

Abstract: The research on ecological safety, especially that of regional land use/cover is a hot issue, which is
of great significance to the protection of regional ecological environment and the sustainable development.
This paper, using TM images in 1980, 2000, 2010 as the data source, developed a comprehensive index
method to evaluate the ecological security of land use, analyzed the temporal and spatial variation of the eco-
logical security in Songnen Plain during 1980 to 2010, and predicted the ecological security pattern in the next
40 years. The results showed that: (1) The risk of ecological security in land use increased from the north-
ecast to the southwest. (2) The lower risk area proportion is the largest, accounting for more than 50%.
From 1980 to 2000, the other risk areas were reduced and transformed to lower risk area. This indicated that
ecological environment pressure has been decreased. However, from 2000 to 2010, The conversion of low
and lower risk areas to higher risk areas is obvious. (3) The prediction showed that during the period {rom
2020 to 2050, the area of moderate risk, high risk, and higher risk levels will increase gradually, and the ec-
ological environment will deteriorate seriously.
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1
1 0°~5° 1 1 600~ 450 1
2 5°~10° 5 2 450~ 300 10
/() 3 10°~20° 10 0.028 9 /m 3 ~600 20 0.028 9
4 20°~30° 20 4 300~ 200 50
5 30°~40° 40 5 200~75 80
1 1 0.240 7 1 =10 000 1
2 10 2 8 000~10 000 5
3 20 3 6 000~8 000 10 0.123 4
4 30 4 4 000~6 000 20
5 50 5 2 000~4 000 50
/m
6 80 6 0~2000 80
7 100 7 100
1 >10000 1 0.123 4 1 =1 000 5 0.056 9
2 8000~10 000 5 2 500~1 000 40
3 6000~8 000 10 ) 3 0~500 60
4 4000~6 000 20 m 4 100
/m 5 2000~4 000 50 1 >4 000 5 0.092 0
6 0~2000 80 2 2 000~4 000 50
7 100 /m 3 0~2 000 100
1 >2000 5 0.044 0 1 =14 000 5 0.103 9
2 1000~2 000 40 2 2 000~4 000 50
/m 3 0~1000 90 , 3 0~2 000 90
1 0.7639~0.8818 20 0.157 8 /m 4 100
2 0.646 0~0.7639 10
3 0.5281~0.6460 60
4 0.4102~0.528 1 80
2.3 . 50% . . .
2.3.1 . . 1980—2010 s
GIS R . .
500 m X500 m . , .
s 1980—2000 ,
( 2) o 19809 . o 20007
2010 2010 . . , 10%,
( 8.
o b Y
1980—2010
C D, s 1 1980—2010
2
1 Il It v \%
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2.3.2
ArcGIS 1980,2000,2010 N .
s s 3,
3 km?®
40 662. 96 5 504. 28 43.3 0
1 736. 93 120 936. 23 6 805. 66 48.73
9.83 12 756. 28 39 241.78 1109. 65 1.12
1980— 0 254, 34 1 366. 67 3 755. 54 44,93
2000 0 0.09 5. 86 59. 08 96. 86
0.6 0.33 1.31 1.53 2
0.19 0.71 0.77 1.12 1.41
0.79 1.05 2.08 2.65 3. 41
24 106.73 17 510. 73 768.37 20. 10 0
3 254, 36 10 2916. 48 32 206. 53 1072. 65 1.47
29. 93 9 982. 31 33 739. 31 3 618. 92 92. 89
2000— 0 469. 18 1 663. 88 2 690. 91 148. 86
2010 7.93 45,37 89. 61
2.16 1.31 1. 45 2.29 1.87
39 3.65 4.78 8.51
2.54 2.31 5.1 7.08 10. 38
1980—2000 . . . : 2010
. , 2000
. 20002010 . . ,
s 10, 2000 2010
N , . . P;.
2.4 5684 0.4128 0.0181 0.000 5 0
(2000 ) (2010 ) 0.0233 0.7381 0.2310 0.007 7 0
, P; =]0.0006 0.2103 0.7109 0.076 3 0.002 0
. 0 0.094 3 0.3346 0.5411 0.029 9
AC0)=1(0.1809,0.594 8,0.202 5,0. 021 2,0. 000 6) 0 0 0.0555 0.3175 0.627 1
A(n)=1(0.116 9,0.558 1,0.291 7,0.031 8,0.001 4)
2000—2010 A(n) 2000—2010
2000 °
o 40
4 2020—2050
2020 /% 7.97 52. 46 34.91 4,42 0.24
/km? 18 671. 96 122 968. 17 81 840. 16 10 371. 50 564,18
/% 5.77 49,77 38.57 5. 54 0.35
2030 /km? 13 534, 21 116 666. 99 90 423. 94 12 986. 54 825. 80
/% 4,47 47.75 40. 90 6. 44 0.46
2040 /km? 10 472, 44 111 946. 93 95 867. 04 15 088. 31 1 084,88
/%% 3.68 46. 30 42. 36 7.12 0.56
2050 /km? 8 625. 52 108 542. 02 99 308. 31 16 685. 13 1 320. 85
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