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Fig. 2 Soil erosion map of the study area in 2004
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Table 1 Land use landscape fragmentation matrix(g m ~%)

% X £ Bt Mot C8 ) SN B R A
Code Districts Cultivated land Wood Grass land Water Construction land  Virgin land
1 [ 4 Ba Nan 0.030 9 0.143 5 0.004 4 0.010 0 0.013 9 0.000 5
2 Jb &% Bei Bei 0.059 1 0.087 5 0.008 3 0.015 4 0.044 9 0.005 3
3 £ 7% Chang Shou 0. 040 2 0.029 0 0. 006 2 0.007 0 0.011 4 0.000 3
4 K [ Da Dukou 0.108 2 0.064 1 0.012 0 0.028 0 0. 068 1 0.008 0
5 F4B Feng Du 0.109 4 0.064 3 0.046 6 0.002 0 0.005 8 0.000 9
6 727 Feng Jie 0.3133 0.041 3 0.047 3 0.003 6 0.005 5 0.001 8
7 Wi B¢ Fu Ling 0.146 6 0.085 2 0.076 6 0. 005 8 0.008 9 0. 000 2
8 {4k Jiang Bei 0.067 0 0.065 4 0.000 0 0.021 8 0.035 8 0.004 7
9 JUJEHE Jiu Nongpo 0.763 0 0.129 3 0.005 2 0.036 4 0.059 8 0.000 9
10 YLEE Jiang Jin 0.157 2 0.210 5 0.009 4 0. 006 8 0.0115 0.000 0
11 - H Kai Xian 0.178 5 0.028 6 0.037 7 0. 005 6 0.003 9 0. 000 2
12 B4 /% Nan An 0.076 7 0.104 4 0.000 0 0.038 4 0.061 1 0.000 0
13 VhEEH Sha Pingba 0.088 1 0. 100 2 0.019 7 0.030 4 0.068 4 0. 000 0
14 1 #E Shi Zhu 0.189 5 0.050 0 0.070 5 0.000 7 0.003 4 0.000 0
15 Ji M Wan Zhou 0.096 6 0.098 7 0.102 7 0.006 3 0. 007 0. 000 0
16 K Wu Nong 0.317 1 0.053 5 0.058 4 0.002 2 0.002 6 0.000 0
17 Ak 1L Wu Shan 0.3395 0. 059 2 0.061 2 0.004 9 0.004 1 0.002 0
18 AR E Wu Xi 0.257 1 0.058 2 0.056 7 0.001 9 0.003 9 0.000 3
19 #rdt Yu Bei 0.038 5 0.040 8 0.012 6 0.0129 0.016 5 0. 000 6
20 =P Yun Yang 0.216 6 0.037 9 0.039 7 0.002 2 0.003 2 0. 000 1
21 i Yu Zhong 0.089 9 0.040 9 0.000 0 0.024 5 0.049 0 0.000 0
22 M H Zhong Xian 0.072 6 0.246 0 0.099 2 0.002 0 0.007 3 0.001 3
K2 TEEMERHFERE
Table 2 Soil erosion grading quadrats matrix (% )
%> X8 Tz s i) s 5 JEE e 3R B
Code Districts Mired Slight Medium Intensive More intensive ~ The most intensive
1 M F Ba Nan 25.48 48.55 17. 46 7.22 1.28 0. 00
2 JtHi% Bei Bei 48. 86 9.97 35.46 5.71 0. 00 0. 00
3 £ 7% Chang Shou 63.96 18. 00 16. 94 1. 00 0.10 0. 00
4 K% 1 Da Dukou 53.26 27. 64 17.78 1.33 0.00 0. 00
5 F#F Feng Du 38.74 15.77 38.20 5.71 1.30 0.27
6 7295 Feng Jie 21. 86 32.24 21.55 13.16 10. 50 0. 68
7 Wi B Fu Ling 39.22 8.62 36.03 14. 30 1.78 0. 05
8 1Lt Jiang Bei 48.75 14.12 37.14 0. 00 0. 00 0. 00
9 JUJE Y Jiu Nongpo 48.36 18. 49 28.33 4.82 0.00 0. 00
10 YL Jiang Jin 48.96 26.27 23.92 0.71 0.13 0. 00
11 JF B Kai Xian 30.91 6.75 32.53 24.53 4.97 0.31
12 F 7 Nan An 56.97 27.47 15. 44 0.11 0. 00 0. 00
13 hPEI Sha Pingba 66. 66 15. 62 13. 61 3.98 0.13 0. 00
14 14 Shi Zhu 40. 15 4.77 48.13 5.79 1.15 0. 00
15 Ji M Wan Zhou 46. 82 21.43 19.30 10. 80 1.63 0.02
16 #H [ Wu Nong 60. 19 15.58 9.72 10. 36 2.89 1.26
17 Ak 1l Wu Shan 27.55 38.33 19.79 10. 47 2.93 0.93
18 AL Wu Xi 49.12 5.80 17.98 14.76 12.22 0.12
19 #irdt Yu Bei 41.89 21. 66 35.27 1.19 0. 00 0. 00
20 2z fH Yun Yang 20. 68 40.01 9.22 24. 66 5.43 0. 00
21 i Yu Zhong 82.79 8.33 8.89 0. 00 0. 00 0.00
22 B H Zhong Xian 60. 59 15.58 13. 04 10. 46 0.33 0. 00
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Table 3 Soil erosion of the study area in 2004

2 fl 45 2 Grading T Area (kmz) I il Ratio( % )

THUBE f2 il Mired 1.88 x 10* 40.73
A e = AN Vi) . e M oale BRSO
LEE;H]':PE{X/EE]? %ﬁﬁg,*ﬂfﬁiﬂiuw&t&ﬂ TR 2l Slight 9.28 x 10° 20. 09
Ay ] Q |=] | » S [N Y ] S5 Ly
jﬂﬂf,«q,ﬁ\:ﬁmmgV\]ﬂiﬂ:”miﬂU\ﬁFﬁﬂf,ﬁF b s il Medium 1.10 x 10* 23.94
i‘\‘ é.':“ H BE E lg’ y “ ”
ng&%i%%m”\i{%j{xmr&k( RUSLE o {2 1l Intensive 5.23 x10° 11. 30
2RI 3 2 TT 42 A P [ Ak 2 4= f
BOR S R BT A R s
455
BB Jil 214248 The most intensive 1. 18 x 102 0.26
R A8 4 8 22 ol o 4 BROE M s A S e )
BT Sum 4.62 x10 100
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Table 4 Distribution of soil erosion in different types of land use in the study area (km?)
ol {2 R o RE 2 il IR {2 e 3 12 Tk Ji B A2 Tk
Mired Slight Medium Intensive More intensive The most intensive
#hb Cultivated land 6.88 x 10° 2.97 x 10° 5.34 x 10° 3.80 x 10° 1.60 x 10° 1.16 x 10
ML Wood 9.64 x 10’ 4.60 x 10° 2.87 x10° 8.84 x 10* 38.2 1.32
HiH Grass land 1.32 x10° 1.61 x 10° 2.79 x 10° 5.21 x10° 58.5 0.36
JKAR Water 6.16 x10° 62.2 9.05 0.29 0.03 0.00
% F Hb Construction land 3. 35 x 10> 31.2 45.7 9.96 1. 11 0. 00
FKH) H ML Virgin land 9.26 0. 00 0.32 0.03 0. 00 0.25
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Table 5 TWINSPAN classification of fragmentation of the

types of land use landscapes in the study region

5 (XKE%5S) 11 11112 1 12 1 12
Quadrats ( Code) 4556716780 13092 493 2821
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Category (Quadrats groups)
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Fig. 3 Spatial distribution of TWINSPAN classification of the 22 quadrats
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Fig.4 Two-dimensional DCCA ordination diagram of the 22 quadrats in the study area
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Table 6 Statistics of DCCA ordination (DCCA Detrended canonial correspondence analysis)

geitgen Al 1 i 2
Statistics class Axis 1 Axis 2
b MR 2 1 HE AR 56 R R % Mired -0.496 9 0.059 0
Correlation coefficients of soil erosion grading with ordination axes % Slight ~0.073 ~0.062 3
1 Medium 0.129 6 -0.0329
5 J& Intensive 0.668 0 0.109 8
% 5% & More intensive 0.565 3 -0.130 4
J % The most intensive 0.516 0 -0.2109
bR A 4 il L Y R A % Mired -0.601 2 0.164 6
Canonical coefficients of soil erosion grading ith the ordination axes %P Slight ~0.089 0 ~0.173 9
FrjE Medium 0.156 8 -0.0919
U i Intensive 0.808 3 0.306 4
5% )& More intensive 0. 684 1 -0.3639
Ji % The most intensive 0.625 1 -0.574 2
b ) S A 5+ ARl S SRR G R
0. 826 0.358
Correlation coefficients of Landuse type with soil erosion grading
FEIEAH
0. 150 0.011
Eigenvalues
SRR
86. 1 95.7

Cumulative percentage variance of Landuse-soil erosion relationship
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ASSESSMENT OF SOIL EROSION OF THE THREE GORGES RESERVOIR
REGION (CHONGQING) BASED ON LANDSCAPE FRAGMENTATION

Peng Yue'”® He Binghui'**"  Huang Shiyou’
(1 School of Resource and Environment Science, Southwest China University, Chongging 400715, China)
(2 Chongqing Academy of Forestry Science, Chongqing 400036, China)
(3 Postdoctoral Workstation of Agricultural Resources Reasonable Utilization, Southwest China University, Chongging 400715, China)

Abstract Based on the principles of landscape ecology, the Chongqing Section of the Three Gorges Reservoir Re-
gion was studied and analyzed for composition, intensity and spatial distribution of soil erosion, using the ArcGIS 9. 3 soft-
ware and the Two-way indicator species analysis (TWINSPAN) and Detrended canonial correspondence analysis (DCCA)
technique. In addition, the lands of the 22 districts and counties under Chongqing were classified according to fragmenta-
tion degrees of their landuse landscape, and the relations between the landscape fragmentation and the soil erosion were
evaluated. Results show that light and moderate erosions were the main types in the study area. Farmlands were the highest
in soil erosion intensity, woodlands, waterbodies and virgin lands were relatively lower, and the lower and middle reaches
of the area were significantly higher than the upper reaches. Spatially, the 22 districts and counties could be ruled into
three highly fragmented landuse landscape zones, i. e. agriculture-grassland zone, woodland zone and construction-land-
waterbody zone, lined and decreased in soil erosion intensity from east to west. And higher grades of soil erosion intensified
land-use landscape fragmentation, but when soil erosion reached its extremity, this effect of intensification showed a re-
verse trend, 1. e. intensive soil erosion > highly intensive soil erosion > extremely intensive soil erosion.

Key words Landscape; Fragmentation; The Three Gorges Reservoir Region; Soil erosion



