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Study on dynamic change of plantation structure and its driving
forces in Akesu River Irrigation Area

WANG Zhi-cheng', ZHANG Chao®, LIU Jiang-hua®
(1. Aksu Management Bureau of the Tarim River Basin, Aksu 843300, China;
2. Southwest Forestry University , Forestry School , Yunnan Kunming , 650224, China)

Abstract: Akesu River Irrigation Area, based on a comprehensive survey on the agriculture and fruit industry, was
classified into 7 landscape elements at the first level and 19 landscape elements at the second level. According to the re-
sult of the year 1998, 2002, 2006, 2010, and 2014 obtained from the remote sensing images of Landsat and 8 selected
landscape indexes, the research was carried out in the following aspects: characteristic analysis on the land use status,
dynamic change of plantation structure and its driving forces. The results show: (1) In the year of 2014, the cultivated
area 585852 hm?, accounted for 26.51% of total area, where the main types of crop were cotton, rice, winter wheat,
corn and potato; the garden area 300659 hm”, accounted for 13.60% of total area, where the main types of fruits were
walnut, jujube, apple and grape. (2) The area of forest land, other lands and water didn’t change much between 1998
and 2014, in contrast, the area of garden, residential land, grassland and cultivated land changed more, where the area
of rice and potato decreased, and the area of jujube, apple, walnut, winter wheat, corn and cotton increased. (3) The
patch area of crop vegetation of cultivated land and fruit forest gradually decreased which was affected by the large range
of reclaiming wasteland and intensive industry development, and the trend of fragmentation intensified. (4) The main
driving forces of the changes were economic development and the population change, and the natural driving forces
showed a steady cumulative effect.

Keywords: plantation structure; landscape pattern; dynamic change; driving forces; Aksu River Irrigation Area
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Table 2 Main factors of natural, social and economic from 1998 to 2013

FA) Year X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12
1998 11.1 838.4 48.71 17.61 24.10 4556 197.71 115.81 62.18 53.73 99.86 15.54
1999 11.4 73.1 36.36 19.29 27.28 4111 201.35 117.52 46.26 37.58 105.07 17.11
2000 11.1 58.8 43.12 20.25 30.16 4548 205.03 120.40 52.47 42.71 110.68 20.40
2001 11.3 98.8 44.05 22.90 36.69 4939 209.82 115.43 56.91 45.68 104.48 21.18
2002 11.4 106.9 48.31 26.26 42.38 5429 214.43 94.24 62.90 49.30 119.81 29.17
2003 10.9 141.5 53.70 31.20 50.36 6082 219.34 82.69 71.17 52.44 112.51 30.62
2004 11.7 88.6 58.04 37.34 58.20 6771 222.77 82.77 77.80 56.70 115.22 36.44
2005 11.3 90.8 67.43 41.81 61.19 7620 226.49 84.63 85.43 63.22 127.60 40.68
2006 11.7 68.8 74.50 48.29 70.99 8471 231.02 79.67 93.60 69.52 117.51 47.08
2007 12.2 29.1 85.06 61.80 84.65 9898 220.31 81.76  105.58 78.80 88.26 65.57
2008 11.7 69.9 93.86 72.02 107.25 11413 225.42 83.33  121.34 91.42 114.88 74.72
2009 12.1 35.2 109.56 91.05 119.84 13098 230.50 84.79  141.48 107.65 161.14 90.70
2010 11.6 144.1 138.03 122.28 135.81 15872 237.08 87.69  163.47 120.80 150.21 113.68
2011 10.8 71.3 161.36 168.09 176.69 20145 238.97 88.35 185.20 146.08 146.23 133.46
2012 10.6 80.8 191.85 200.93 219.36 24248 239.69 84.87  212.31 167.06 157.04 152.12
2013 12.1 176.2 220.28 218.34 253.98 28535 245.76 88.11  245.26 193.45 168.27 165.51

TE: X1 RR(C) , X2 HBEK i (mm) , X3 A 5R— 7 A7 SUE (12I0) , X4 R 8E — 7 A7 SE (12 50) , X5 5 =M A7 B (120),
X6 A\ GDP(IL) , X7 AEANATN), X8 A S AH (J1N), X9 HARMHGH LB (IZIT) , X10 A4V B (ZIT) , X11 AR EEY A7

(0, X12 KR A5 O 0.

Note: X1, temperature(°C); X2, precipitation(mm) ; X3, primary industry GDP(10® yuan) ; X4, second industry GDP(10® yuan) ; X5, third industry GDP

(10® yuan) ; X6, per capita GDP(yuan); X7, total population(million) ; X8, rural population(million) ; X9, total output value of agriculture forestry, animal hus-

bandry and fishery(10® yuan); X10, agricultural output value; X11,total crop yield(10* t); X12, total output of fruits(10* t).
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Table 3  Eigenvalues and cumulative of component

18 e 2
s BHE( gk PO/ %
Conponent Eigenvalue Contribution umuiative
contribution
1 8.875 73.96 73.96
2 1.298 10.82 84.78
3 0.845 7.04 91.83
4 0.655 5.46 97.29
5 0.265 2.21 99.50
6 0.039 0.33 99.83
7 0.011 0.09 99.92
8 0.007 0.06 99.97
9 0.002 0.02 99.99
10 0.001 0.01 100.00
11 0.000 0.00 100.00
12 0.000 0.00 100.00

R4 BOBEERE

Table 4  Principal component matrix

ih ER 1 L2
Index Conponent 1 Conponent 2
X1 0.095 -0.810
X2 0.337 0.737
X3 0.989 0.071
X4 0.982 0.120
X5 0.991 0.037
X6 0.988 0.074
X7 0.920 -0.229
X8 -0.550 0.599
X9 0.994 0.013
X10 0.988 0.057
X11 0.872 0.105
X12 0.989 0.012
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