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Abstract: Based on the remote sensing monitoring data of land use in 1985, 2000 and 2017, the spatiotemporal
variation characteristics and eco-environmental effects of land use transition in eastern Songnen Plain in the past 30
years are analyzed by means of land use transfer matrix, gravity center model and eco-environment quality index. The
results show that the land use is mainly cultivated land and forest land with clear distribution boundary during 1985-
2015. The land use intensity continues to increase, fast in early stage and slow in later. The main performances of land
use transition involve continuous increase of agricultural land, continuous decrease of ecological land and slight
increase of construction land, changing drastically in early stage and slowing down in later. The direction of land use
transition is generally stable. The shift trajectory of transfer barycenter varies greatly, of which the largest change is

during 1985 -2000, with the transfer trajectory of water area shifting 76.34 km northwestward. The regional eco-
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environmental quality index of Songnen Plain continued to decline from 0.395 in 1985 to 0.361 in 2017, indicating the
continuous deterioration of eco-environmental quality. In 2017, the spatial distribution is dominated by medium and

low-medium quality areas. The mutual transition between agricultural land, grassland and unused land is the main
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influencing factor of ecological environment quality.
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Table 1 Land use statistics and structural changes of the study area in 3 periods

T A km? AT X A AR AR B km?
ESES]
1985 4f 2000 4 2017 4 1985 4§ 2000 4 2017 4 1985~2000 4F  2000~2017 4 1985~2017 4E
B 55 720.92 63 168.45 66 211 55.42% 62.82% 65.85% 7 44753 304255 10 490.08
Mt 1979395 18 059.78 17 938.82 19.69% 17.96% 17.84% -1 734.17 -120.97 -1855.13
Hi 8 466.82 7 479.59 5 521.96 8.42% 7.44% 5.49% -987.23 -1957.63 -2 944.86
ks 2 304.30 1064.17 1 700.02 2.29% 1.06% 1.69% -1240.13 635.85 -604.28
HITHM 3846.37 4074.84 4760.22 3.83% 4.05% 4.73% 228.48 685.38 913.85
RFIFIHL 10 41490 6 700.49 4 415.28 10.36% 6.66% 4.39% -3714.41 -2285.22 -5 999.62
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Table2 Dynamic degrees of land use in Songnen Plain by types

T HbFIHZEAY 1985~2000 4F  2000~2017 4F  1985~2017 4F
HE b, -0.78% -1.54% -1.09%
Hih 0.89% 0.28% 0.59%

R 0.40% 0.99% 0.74%
N -0.58% -0.04% -0.29%
pi 1 -3.59% 3.51% -0.82%
A FH -2.38% -2.01% -1.80%
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Table 3 Grading and assignment of land use intensity
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Table 4 Land use composite index and land use degree
changes in Songnen Plain
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Table S Land use transfer matrix of Songnen Plain during 1985-2017
2000 4E - - .
1985 4 i b AL b i K A F b pENiy Al RIS
Bl 4116.19 2943.06 23.35 574.25 54.18 694.11 8405.15 51.03%
Bt 421.06 54102.81 351.94 155.27 39.47 243.30 55313.85 2.19%
AR 18.39 151.44 3629.74 466 0.53 13.45 3818.22 4.94%
it 886.56 1511.99 10.93 1712458 19.39 96.76 19650.21 12.85%
K8k 122.31 674.03 10.33 3.01 729.76 748.28 2287.73 68.10%
RAN I H 1860.63 3323.57 18.76 66.48 213.14 4855.61 10338.19 53.03%
SRR 7425.15 62706.90 4045.05 17928.26 1056.47 6651.52 99813.34 0%
2017 4F . .
2000 4F Bl B HER st ki, A i SATHIR AR
Hith 3418.81 2625.63 71.34 414.58 110.49 784.30 7425.15 53.96%
B 952.82 60125.05 607.85 393.01 241.05 387.12 62706.90 4.12%
R 7.00 109.35 3915.93 2.98 5.90 3.88 4045.05 3.19%
it 193.42 766.75 26.39 16924.76 7.35 9.58 17928.26 5.60%
K8k 27.11 90.00 1.15 419 889.33 44,69 1056.47 15.82%
A 882.36 2010.78 102.79 68.62 43362 3153.34 6651.52 52.59%
ENTIY A 5481.53 65727.56 4725.45 17808.15 1687.75 4382.90 99813.34 0%
2017 4F . .
1085 45 Bl B HER st ki, A i SATHIR AR
Hih 2525.28 4358.79 100.40 661.20 24.77 664.72 8405.15 69.96%
B 311.92 53577.26 851.35 294,52 142.78 136.03 55313.85 3.14%
AU 11.47 201.84 3586.22 6.30 5.65 6.74 3818.22 6.08%
Hh 474.16 2343.42 39.81 16700.57 28.14 64.11 19650.21 15.01%
K38, 103.94 874.20 39.13 10.65 1056.28 203.54 2287.73 53.83%
A 2054.77 4372.06 108.55 134.91 360.14 3307.77 10338.19 68.00%
SR 5481.53 65727.56 4725.45 17808.15 1687.75 4382.90 99813.34 0%
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Fig. 3 Dynamic changes of land-use type barycenter in the
study area during 1985-2017
1—1985 4F 1 3l #) I b 3 .0 (land use geographical barycenter in
1985); 2—2000 4 -3 F| H I E (> (land use geographical barycenter
in 2000); 3—2017 4F 4 Hb A F #b ¥ & 0> (land use geographical
barycenter in 2017); 4—+-Hu A 2RI J5 16) (BRHEZEHE ) (land-use
type distribution direction of standard deviational ellipse)
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Table 6 Percentage changes of eco-environment quality
grade in the study area during 1985-2017
(by administrative region )

Egp mBEX hREX X PREEX R X

1985 4 18% 21% 39% 21% 0%
2000 4= 18% 7% 36% 29% 11%
2017 4 11% 14% 36% 21% 18%
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Fig. 4 Grading of regional eco-environment quality indexes of the
study area in 2017 with EV comparison between 3 periods
1—fE B X (low quality area); 2—H KBTI X (low-medium quality

area); 3—TFIE X (medium quality area); 4— = i i X (medium-
high quality area); 5—& Jfi 3t [X. (high quality area); 6—1985. 2000,

2017 4 EV /K F X}t (EV comparison between 1985, 2000 and 2017)
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