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Dynamics of salinization land based on EVI series data and landscape pattern analysis in
Songnen Plain: A case study in Da'an City. LIU Shi-liang', DONG Yu-hong®, AN Nan-nan',
WANG Jun’, ZHAO Hai-di' ('State Key Laboratory of Water Environment Simulation, School of
Environment, Beijing Normal University, Beijing 100875, China; *Research Institute of Forestry,
Chinese Academy of Forestry, Beijing 100091, China; *Land Consolidation and Rehabiliation Center
of Land and Resources Ministry, Beijing 100812, China)

Abstract: The west part of Jilin Province is one of the most salinization regions in China and
much attention was paid to the dynamics and monitoring of the salinization land. Based on the
land use data derived from TM images in 2000, 2005 and 2010 and the enhanced vegetation index
(EVI) series data from 2000 to 2012 of Da'an City as a typical salinization region, we used
landscape pattern analysis to elucidate the dynamics of salinization land, and used gray incidence
method to analyze the main driving factors for the dynamics of land salinization. The results
showed that the dominant land use types in Da’an were cultivated land, grassland and salinization
land. From 2000 to 2010, the area of salinization land and construction land showed an increasing
trend, while that of grassland tended to decrease. Salinization land, which showed increased
connectivity and integrity, was mainly transformed from grassland land, swamp land and water
area. Annual EVI values in Da’an City showed an overall increasing trend while the average
values showed obvious spatial differences with the lowest EVI level in salinization land. From
2000 to 2012, the increment of vegetation cover area was larger than that of the degraded area.
Landscape transformation affected the changing trends of EVI. Both natural factors and human
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activities affected the dynamics of salinization land, and human activities showed a greater impact
on land salinization than climate factors.

Key words: Da’an City; enhanced vegetation index (EVI); landscape pattern; saline-alkali land.
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Fig.1 Distribution of salinization land (B) of Da'an City (A) in 2000 and 2010.
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Table 1 Area change of different landscape types in Da'an City from 2000 to 2010 (hm?)

oV IE AT 2000 2005 2010
Landscape type

B¢ Construction land 9276 10112 10246
B Cultivated land 188868 189726 194758
/K1 Water area 36621 32949 29565
B Salinization land 93883 96415 97210
Hijth Grassland 93078 91691 88542
¥ Swamp land 25633 25911 25965
#th Forest land 40273 40828 41347
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Table 2 Area transfer matrix of different landscape types from 2000 to 2010 in Da'an City (hm?)

2000 5 MR 2010 4F5EMEA Landscape type in 2010

Landscape type in 2000 e B B A Py K i
Swamp Grassland Cultivated Construction Forest Water Salinization land

land land land land area

JHPE Swamp land 19962 1528 1251 54 24 5717 2236

Hith Grassland 499 83376 4706 307 12 66 4113

Bih Cultivated land 469 498 193287 609 67 553 574

15 F i Construction land 1 1 4 9268 0 1 1

ki Forest land 35 125 220 1 39865 18 8

7K38, Water area 4709 1039 2734 2 635 19020 1294

#h gt Salinization land 289 1976 1120 5 744 766 88983
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Table 3 Landscape indices of salinization land of Da'an City in different stages

0y B P )i SPBEH FoK B Sy HES Bresh & I REE
Year PD T (R FRAC TREL SPLIT Al
(n*km’) AREA_MN LPI COHESION
(hm) (%)
2000 0.361 53.41 6.87 1.1010 99.49 194.08 92.96
2005 0.379 53.62 7.06 1.1013 99.52 178.47 92.84

2010 0.359 55.52 7.56 1.1008 99.55 155.40 93.08
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Fig. 2 Annual and monthly variations of EVI in Da'an City.
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Fig.3 Average EVI and its change trend in Da'an City.
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Table 4 Variation trends of EVI and relative areas in Da’an City

ARG AL T TR LA
Variation trend Variation level Area Area percentage
(km’) (%)

Slope<-0.009 35304 365.58 7.5
Severe degrade

-0.009<Slope<<-0.0045 W IRk 710.58 14.6
Medium degrade

-0.0045<Slope<-0.001 BB 925.23 19.0

Light degrade

-0.001<Slope<<0.001 FEAARAR 641.97 13.2




No change

0.001<Slope<0.0045 BRREGE 1046.76 21.5
Light improvement
0.0045<Slope<0.009 bR 807.61 16.6
Medium improvement
Slope>0.009 2 381.26 7.8

Obvious improvement
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Fig. 4 Relationship between landscape transformation and SLOPE.
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Fig. 5 Variations of annual mean temperature and annual precipitation in Da'an City.
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Table 5 Main factors affecting the salinization land in Da'an City

0y ERERIII A AR EREKR ISYNEI RNV AU E) ) PN & PR A ROER TR
Year Salinization Annual Annual Total Total power of Amount of Livestock herds Effective
land area average precipitation population agriculture fertilizer (x10% irrigation area
(hm®) temperature (mm) (x10% machine (t) (x10*hm?)
(0) (x10* KW)
2000 93883 5.05 279.6 258266 21.7 53938 265025 54.5
2005 96415 5.23 330.5 262198 42.1 53380 364286 49.63
2010 97210 4.425 386.1 279795 53 77149 258713 53.63
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