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Table 1 Classification of elevation in study region

R i fE/m THAYkm? BRI
W% <300 26 828.350 92.812
ot 300~600 1 934.469 6.692
W= >600~900 140.780 0.487
PRI >900 2.446 0.009

x2 MREERESR

Table 2 Classification of slope in study region

WG R /()
T 0~6
22 >6~15
g >15~25
eI >25~35
B3 >35~90

*3 WMREERESH

Table 3 Classification of aspect in study region
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] 0~67.5
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Table 4 Swap and quantity change of individual land use
categories

19964 20054 AL AL I LIE VAR (&
TR /km? A /km % B B
ML 1324033214 632.191 1391.859 1314 2117.963 726.104 1391.859
HEHL  11338.605 101084 -123021 -1.356 1629413 399.208 1230.205
BiHh 1018935 586282 -432.653 -5.308 795553 3629  432.653
KA 1489.529 1855.164 365.635 3.068 524549 158914  365.635
AV 1125.047 1117404 -7.643  -0.085 95837  88.194  7.643
KFHHL 693.597  606.604 -86.993 -1.568 356.561 269.568  86.993
S 28906.045 28 906.045 0 5519.876 2004.888 3514.988
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Fig.1 Land use situation in Harbin region of Songhuajiang watershed in different years
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Table 5 Conversion probability matrix of land use situation of study
area in 1996 and 2005 %

2005 4
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Table 6 Elevation statistics of land use spatio-temporal changes in

1996 4£
FA M A KB R SRR

b1 97.258 0.958 0.339 0. 659 0.263 0.523

Hr b 7.999 87.39 0.974 3.100 0.039 0.498
Hih 56.091 3.522 39.731 0.108 0.354 0.194
Kk 3.734 0.898 0.230 94.666 0.025 0. 447
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Table 7 Slope statistics of land use spatio-temporal changes in
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Table 8 Aspect statistics of land use spatio-temporal changes in

different sub-zones from 1996 to 2005 km? different sub-zones from 1996 to 2005 km?
WEESr4(°) 1) 53 2 (°)
ARl Tt AR
0~6 >6~15 >15~25 >25~35 >35~90 PG B3 PR3k 35 3
R Hb- A b 96.932 25.437 4.264 0.111 0.006 - 20312 29.202 26.827 26.268 24.140
R Hb- b 43.144 1.632 0.131 0.002 0 R - 21.806 4.633 5.931 6.917 5.622
-k % 86.884 0.289 0.014 0 0 -7k I, 49.829 8.652 8.629 9.469 10.608
Mg s 34.791 0.034 0 0 0 M- 11.041 4.537 4.849 6.264 8.134
M- A F M 68.338 0.980 0.042 0 0 MRHL-AFI M 31.078 4,967 6.695 11.957 14.664
Hl bbb 886.278  19.919 0.859 0.016 0 H bk H 282711  116.682  144.090  171.690  191.898
- 104.257 5.749 0.497 0.005 0 A H-FE 44.368 13.763 14.693 19.033 18.652
B b-7K 3% 350.887 0.381 0.207 0.012 0 -7k 231.023  35.043 31.988 20.823 32,510
BrE- KA 54.801 1.454 0.216 0.009 0 BEH-ARFI L 31.174 5238 4511 4453 11.104
- AR 559.204  11.856 0.491 0.012 0 iR 148.030  100.840  106.501 112373  103.819
- 30.491 4.243 1.122 0.032 0 Hiph-# b 6.926 7.859 8.066 6.899 6.136
/&= =N 55.091 0.473 0.085 0.002 0 IR 3k At 25.650 9.555 5.630 7.947 6.869
K- H 12.851 0.410 0.090 0.006 0 K IR-HF b 3.668 0.347 0.302 1.047 7.993
KI-AFI M 6.636 0 0 0 0 KE-ARFI L 3.929 0.475 0.577 0.428 1.228
R Hh-FRHE 40934 1.425 0.138 0 0 AWM 11,731 10.756 8.840 6.289 4.882
KA PRI 176.847 0.972 0.351 0.014 0.031 KA HHb-PRH  99.592 11.070 16.615 28.999 21.939
AFI - 19.762 1.090 0.079 0.003 0 AFFHH-BHh 4.080 1.364 4314 6.085 5.091
AR HH-HH 15.661 1.183 0.228 0.001 0.006 A F -5 b 5.055 2.008 2.874 4.130 3.011
AT Hb-7K 35 4.497 0.005 0 0 0 R T M- 7K 4k 2.458 0.096 0.321 0.331 1.295
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Characteristic analysis of spatio-temporal pattern evolution of land use in
Harbin region of Songhuajiang watershed

Gong Wenfeng', Kong Da', Fan Wenyi**, Wang Xiaofeng'
(1.College of Hydraulic and Electrical Engineering, Heilongjiang University, Harbin 150086, China;
2. College of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract: Based on the data of Landsat TM/ETM+ and field data in 1996 and 2005, land use changes were analyzed by
ArcGIS, and the spatio-temporal changes of the land use pattern in Harbin region of Songhuajiang watershed were
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investigated. The results showed that: the spatial position conversion area of the land use was less than its quantitative
change. The area order of land use changes was forestland>cultivated land>grassland>water body>unused
land>construction land. The dynamic conversion process of land use was dominated by cultivated land-forestland,
grassland-forestland and unused land-forestland, where the interconversion of cultivated land-forestland was at high
frequency. The forestland, water area and construction land had high retention rates, and the grassland, unused land and
cultivated land had high conversion rates. The forestland-cultivated land and grassland-cultivated land were main land
conversion types in the area of 300—600 m above sea level, where the slope is greater than 25°, and overuse grassland
and deforestation also existed. Because the research area was the main area of crop for food in Heilongjiang province,
the dynamics of the spatio-temporal pattern of land use is helpful to reinforce the protection of land resource and to
enforce the agro-forestry policies of reusing farmland for forestland and grassland and forestland. This research is also
important in releasing the conflict between human and the fields, and it is meaningful to the sustainable development of
land resources in order to keep the ecological balance of the studied region.

Key words: land use, remote sensing, spatio-temporal changes, spatial pattern



