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Fig. 2 Spatial pattern of land use in middle and lower reaches of Shule River basinduring 1975—2010
R 1 BIENATIE AR T 1975—2010 £+t F) A Z B 45556 (km)
Table 1 Transition matrix of land use types in middle and lower reaches of Shule River basinduring 1975—2010
1975—2000 773.2 0.48 243 2.61 0.14 0.04 0 0.03 778.93
3.56 68.36 2.56 0.23 0.13 0 0 0.01 74.85
22.33 4.3 2596.8 6.24 1.89 0.08 0 0.58 2 632.25
0.05 0.07 0.01 83.68 0 0 0 0 83.81
0.17 0 0.47 0.31 51.32 0.34 0.18 0.5 53.29
0.19 0 0.12 0 0 4291.19 0 0.13 4291.62
0 0.14 0.62 0.12 0.17 0 278.36 2 281.41
7.15 1.11 2.31 24.88 1.92 0.27 22.35 42044.13  42104.12
806.65 7446  2605.36 118.07 55.57 4291.92 300.89 42047.38  50300.28
2000—2010 804.98 0.09 0.82 0.68 0.06 0.02 0 0 806.65
0.01 74.75 0.02 0 0.01 0 0 0 74.79
61.6 0.51 25358 3.95 2.42 0 0.08 1.04 2 605.36
0.04 0.02 118 0 0 0 0.01 118.07
0.16 0.22 1.74 0 49.78 0 0.45 3.22 55.57
0 0 0.02 0 0 4291.53 0 0.03 4291.58
0.01 0.37 0.25 0 0.2 0 298.12 1.95 300.9
64.98 0.92 33.44 22.63 3.72 0.04 0.56 41921.08 42 047.36
931.78  76.86 2572.1 145.26 56.19 4291.59 299.21 41927.33  50300.28
1975—2010 771.7 0.57 3.06 3.29 0.2 0.06 0 0.03 778.94
3.57 68.32 2.64 0.23 0.07 0 0 2.64 74.84
88.93 4.81 2527.42 10.19 4.16 0.08 0.08 1.59 2 632.26
0.09 0.07 0.03 88.62 0 0 0 0.01 83.82
0.26 0.55 2.02 0.333 47.29 0 0.63 2.19 53.27
0.19 0 0.13 0 0 4291.14 0 0.16 4291.62
0.03 0.51 0.87 0.12 0.28 0 275.59 4.02 281.42
71.98 2.04 35.88 47.48 4.2 0.3 22.91 4191932 42104.11
931.8 76.87 2 572.05 145.26 56.2 4291.58 299.21 41927.33 50300.28
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Table 2 Dynamic change indexes of various land use typesduring 1975—2010
(km?®) (km®) (km?®) (km?®) (km?®) (%) (%) (%) (%)
7.21 165.05 172.26 14.42 157.84 0.03 0.61 0.51 0.63
6.52 8.55 15.07 13.04 2.03 0.25 0.33 0.08 0.58
109.84 44.63 154.47 89.26 65.21 0.12 0.05 -0.07 0.17
0.20 61.64 61.84 0.40 61.44 0.01 2.10 1.58 2.11
5.98 8.91 14.89 11.97 2.93 0.32 0.48 0.15 0.80
0.48 0.44 0.92 0.88 0.04 0.00 0.00 0.00 0.00
5.83 23.62 29.45 11.66 17.79 0.06 0.24 0.18 0.30
184.79 8.01 192.80 16.02 176.78 0.01 0.00 -0.01 0.01
320.85 320.85 641.71 157.65 484.06 0.02 0.02 0 0.04
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Table 3 Landscape indexes of landscape level
PD LPI SHAPE AM COHESION ) CONTAG SPLIT SHDI
(10~hm?) (%) (%) (%) (%)
1975 147 81.67 7.54 99.32 53.55 77.84 1.48 0.632
2000 155 81.55 7.69 99.31 55.27 77.47 1.49 0.639
2010 160 81.30 7.80 99.29 56.71 76.98 1.50 0.652
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Fig. 3 Change trends of average precipitation and temperature
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Table 4 Rotated component matrix

(varimax)
4

1 2
0.928 —0.544
0.789 0.427
0.749 —0.849
0.923 -0.054
0.908 -0.218
0.932 —0.060
0.667 0.745
0.391 0.879
0.858 -0.500




[12]

[19]

[20]

4 35 747
4 35
LUCC
1989
18.26 2010 33.48
1989 21.6% 2010 47.1%
1996 11
15 2005 2008 6.2
2000
10
2000
20 70
33 mo
. , 2013, 32(5): 848-856
[2] Turnerll BL, Lambin EF, Reenberg A. The emergence of
land change science for global environmental change and
10 sustainability[J]. PNAS, 2007, 104(52): 20 666—20 671
(31 ) , , .
[J1. , 2013,
29(9): 239-248
[4] s s Markov ~ CLUE-S
3 / [J]1. ,
2012, 31(7): 1 823-1 831
(5] , , , , , ,
LUCC [.
, 2012, 32(1): 276-283
[8-10] [6] , s , , . 1994—2006
[J].
,2012,21(12): 1 468-1 478
Lucc [7] S ., .2
/ [J1. , 2012,
19(5): 148-152
[8] ) , , ) 20a
1. , 2013,

30(1): 16-21



748 46

[9] , , , , , . 1975 , 2013, 33(1): 139-145
/ [J1. [15] . — [M]. 2
, 2012, 28(5): 473-479 . : ,2007: 90-101
[10] , . 1. [16] , , , .
, 2013, 33(3): 928-935 30 1. ,
[11] , , , . 2013, 32(3): 748-754
1. , [17] , , , , .
2013, 44(1): 83-90 . , 2012,
[12] , , , , . 34(4): 828-834
). , 2012, 26(8): [18] , , .
97-101 [71. ,2011, 30(2): 224-231
[13] , , , , , , . [19] , , , ,
1954 0. / 0.
, 2008, 63(1): 93-104 , 2013,27(3): 80-85
[14] , , , , , . [20] , , , .
/ (1. 1. , 2007, 24(4): 19-22

Dynamic Change of Land Use & Landscape Pattern in Middle and
Lower Reaches of Shule River During Recent 35 Years

PAN Jing-hu, HU Yan-xing
(College of Geographic and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: The middle and lower reaches of Shule River was chosen as the study area.Remote sensing images in 1975,
2000 and 2010 were used to extractland use/cover information. Then the landscape change tendency, change area, change rate and
specific conversion type werestudied quantitatively through the transfermatrix calculation. Through extracting characteristics of
landscape patternindexes, the regional pattern of landscape ecology and landscape heterogeneity was analyzed. Finally, the
driving factors for landscape pattern change were investigated. Results indicated that the proportions of cultivated land and
construction land expanded sharply by 19.6% and 73.3%, respectively over the past 35 years. Construction land was the highest in
dynamic degree,reaching 2.11% and was followed by cultivated land. The conversions of gobiand grassland into cultivated
land,and the conversion of gobi into grassland and construction land were the main trends of the land use variation. Totally,
landscape density increased, the largest path index decreased, the weight area index increased and the shape of landscape became
irregularity. The degree of diversity landscape and fragmentation increasing also showed that the land uses became more
complex Driving force analysis showed that the population growth and economic development were the most direct driving
forces for land use/cover changes in study area.

Key words: Land use, Landscape pattern, Dynamic change, Driving force, Shule River Basin
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