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Impact of ecological vegetation construction on the landscape pattern of a Loess

Plateau Watershed

YI Yang, XIN Zhongbao*, QIN Yunbin, XIAO Yuling
School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China

Abstract: Due to loose soil property and sparse vegetation coverage, the Loess Plateau is a famous soil erosion region in
China or even the world. Although widespread ecological restoration efforts have been devoted in past decades, little
progress could be seen in the loess region as a result of its unique natural environments. The ecological environment has not
been significantly restored until 1999 with the introduction of the Grain for Green Project. As the largest program in history
to restore ecological environment, this project has attracted the participation of huge number of farmers. Furthermore, it has
involved the most extensive area and the largest amount of domestic investment and as a result, the degraded ecological
environment has been gradually restored. With the implementation of the project, it is expected the land use/landscape has
been changed accordingly. Prior studies have widely investigated the spatial-temporal dynamics and their driving forces of
landscape patterns in medium-to-large watersheds by analyzing Landsat TM remote sensing data. In contrast, studies on
landscape patterns in small watersheds through high-resolution remote sensing images are lacking, in particular on the land
use dynamics resulted from various ecological restoration projects. Up to now, the Grain for Green projects has been
implemented for more than 10 years, and it is now in the benefit consolidation phase. Therefore, an urgent need at present
is to quantitatively evaluate the impacts of the ecological restoration project on land use change and landscape patterns
through remote sensing and GIS techniques, with which to provide guidelines for future policies and decision making. Based
on the Luoyugou watershed in Tianshui ( Gansu Province ), this study evaluated the dynamic changes of land use and
landscape patterns between 2002 and 2008 by analyzing Spot5 remote sensing images. The results show that its land use and
landscape patterns have been substantially changed due to the implementation of the Grain for Green project, with a total
change of 36.77%. Major changed land use categories were cropland, orchards, young forest plantation, and forestland. In

particular, 28.95% of the cropland had been converted to other land use patterns during the study period, of which,
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48. 83% had been converted to orchards and 44.69% to young forest plantation. The changes of landscape patterns showed
an obvious spatial distribution, with most of the gentle slope regions being converted to orchards and the medium-to-high
altitudes mainly to young forest plantation regions. After the implementation of the Grain for Green project, the ecological

landscape in the Luoyugou watershed has been greatly improved, indicating a good sign for future development.

Key Words: ecological restoration; the Loess Plateau; land use; landscape pattern; dynamic change
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Fig.1 Distribution of land use of Luoyugou after Grain for Green
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Table 1 Area,status and trends of different land use in Luoyugou

i

0 s

2002 2008 2002—2008

b 2EH! R LA TR ER 1] R A k] R AL HRE
Land use Area Proportion Area Proportion Net Total Trend and ~ Speed of net

/hm? /% /hm? /% change/ % change/ % state index  change/%
T River 160.86 2.22 160.35 2.21 -0.23 0.23 -1.00 -0.05
J& B Residential points 275.17 3.79 280.51 3.86 1.80 2.46 0.73 0.32
A I H Built-up land 35.58 0.49 37.80 0.52 6.18 29.09 0.21 1.01
2N Highway 21.50 0.30 21.62 0.30 0.00 0.00 0.00 0.09
ZHHL Young plantation 816.02 11.24 1547.52 21.32 89.06 119.07 0.75 11.26
MH Forestland 234.73 3.23 298.55 4.11 27.16 67.99 0.40 4.09
18 Orchard 410.54 5.65 1061.91 14.63 158.69 193.46 0.82 17.16
i H Bare land 16.72 0.23 13.31 0.18 -21.97 60.75 -0.36 -3.74
B Grassland 71.02 0.98 131.09 1.81 84.79 197.38 0.43 10.76
#FHb Cropland 5217.90 71.87 3707.38 51.07 -28.94 32.98 -0.88 -5.54
2002—2008 20.86%(S,) 35.76%(S,) 0.58(P,) 3.21%(R,;)

S, S, P, FIR; S35 S 1 R PR A VAL S IR A TR BORN A Al B
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Fig.2 Spatial transition diagram of land use in Luoyugou during 2002 and 2008
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Table 2 Transition matrix type of different land use in Luoyugou

2002
L

2008 W et e g TR e om mw me e

River . Highway ; Forestland ~ Orchard ~ Bare land  Grassland  Cropland

points land plantation

Y River 161.09
J& A5 Residential points 274.44 5.74
A% A Built-up land 314.95 5.16
/N Highway 21.61 1.11
ZhH Young plantation 693.32 14.89 4.93 32.28 769.41
Mt Forestland 90.27 186.50
2@ Orchard 393.30 1.90 704.10
# 3t Bare land 9.74
o Grassland 4.77 31.03 70.85
#FHh Cropland 1.39 4.89 3601.97
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