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The regional variation characters of ecological effects of the Grain for Green

Project
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Abstract: As one of the largest investment and extensive ecological restoration and conservation projects in China, the
ecological and socioeconomic effects of the Grain for Green Project are the hotspots of policy makers, managers and
academics. In this paper, the areas of cropland transferred to forest or grassland, vegetation coverage and soil erosion
amount were selected as indicators. The regional characters of ecosystem changes due to the project from 2000 to 2015 were
analyzed. The macro ecological effects of the project were evaluated based on the project planning objectives. The results
showed that (1) in the past 15 years, the areas of cropland transferred to forest and grassland were 12.75%10* km® and
9.43x10* km’ respectively, mainly occurred in the hilly-gully region of the Loess Plateau, the mountain and sand area in
Northeastern China, the arid and semiarid regions in Northern China, and Yunnan-Guizhou Plateau. (2) The average
annual vegetation coverage increased by 0.17% in the project region, of which the vegetation coverage increased by 0.32%
in the area of cropland transferred to forest and by 0.43% in the area of cropland transferred to grassland. It was obviously in
the hilly-gully region of the Loess Plateau, the arid and semiarid regions in Northern China, and the arid desert regions in
Xinjiang. (3) The average annual modulus of soil water and wind erosion decreased by 0.13 t/hm” and 0.68 t/hm’ in the
project region, respectively. In which, it decreased by 0.43 t/hm” and 0.21 t/hm’ in the area of cropland transferred to
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forest, and decreased by 0.55 t/hm’ and 0.94 t/hm’ in the area of cropland transferred to grassland, respectively. It was
also apparent in the hilly-gully region of the Loess Plateau, Yunnan-Guizhou Plateau, the hilly regions in Sichuan,
Chongqing, Hubei and Hunan Provinces, and alpine canyon regions in Southwestern China. (4) Compared the remote
sensing estimation with the project planning objects, the implementation rate of area for returning cropland to forest reached
to 87%. The vegetation coverage of forest and grassland in the project region increased by 4.8%—6.5%. The average
modulus of soil water and wind erosion in the project regions decreased year by year, and the proportion of sloping cropland
over 15 degrees returning to forest or grassland exceed 50% in most counties. The positive effects of project on vegetation
coverage and soil erosion resistance has been highlighted in the Loess Plateau, mountain and sand area in Northeastern

China, and Yunnan-Guizhou Plateau.

Key Words: the Grain for Green Project; vegetation coverage ; soil erosion; ecological effects; regional variation
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Fig.1 The distribution of cropland in the year of 2000 and regionalization of the Grain for Green Project in China
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Fig.2 The spatial distribution of land cover from cropland to forest or grassland at the county scale from 2000 to 2015
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Table 1 The area statistics of cropland to forest or grassland in each region from 2000 to 2015

iR 2000—2010 2010—2015
2 BrLAE A B B LA B
Cropland to forest Cropland to grassland ~ Cropland to forest Cropland to grassland
P g LA X
The Mountainous valleys in Southwestern China 343.31 2216.01 824.87 503.64
DU S0 Ly P B X
Hilly lands in Sichuan, Chongqing, Hubei and Hunan 32419.62 335947 403.66 120.40
AT AR iR Ll B X
Lower hilly lands in the middle and lower reaches of the 15384.93 1900.21 721.39 24.14
Yangtze River
R R X
an mﬁ': 20493.32 17550.94 3843.48 1135.34
Yunnan-Guizhou Plateau
TR e B L X
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T B Y5k v 28 B i ) IX
Alpine meadow at the source of the Yangtze River and the 0.41 51.52 3.17
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BT R X
%ﬁ.gaq::':ﬁ{ﬁ,: - 308.61 2009.86 615.06 1000.47
Arid desert area of Xinjiang
H 5 VR B X
hiﬁ&h(@@[ 5615.80 25513.48 249.76 1485.88
The loess hilly-gully area
TR R
1k
.32 19761.2! 246. 1279.4
Arid and semi-arid area of North China 6580.3 9761.29 6.58 7943
< Vb [X
RSB R I 27431.43 14879.56 6133.23 1196.58

Mountains and sand areas in Northeastern China
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Fig.3 The variation trends of vegetation coverage in regions of cropland to forest, cropland to grassland, whole county, and the

differences between regions of cropland to forest and grassland and the whole county at the county scale from 2000 to 2015
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Table 2 The trend statistics of vegetation coverage change in each GFGP region from 2000 to 2015

B e Ml IX B Hi e B o IX

R A Regions of cropland Regions of cropland S

Vegetation coverage change/(%/a) & P © op Whole region
to forest to grassland
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|

i 14 [ < . . 0.13 0.60 0.08
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K rf"?f}fﬂmllﬁ[%'{‘[: . . 0.09 0.15 -0.01

Lower hilly lands in the middle and lower reaches of the Yangtize River
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Table 3 The trend statistics of soil erosion modulus in each GFGP region from 2000 to 2015
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VYT g LAy X
The Mountainous valleys in Southwestern China 114 L7 0.03 0-08 0-51 0.28
D1 SS9 L P 2 X
Hilly lands in Sichuan, Chongqing, Hubei -0.41 -0.8 -0.26 0 0 0
and Hunan
AL R YR L F i X
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N
mHHR AKX
Yunnan-Guizhou Plateau 0-79 0-96 03 0 0 0
FREELRIAX -0.16 -0.56 -0.11 0 0 0
Hilly lands in Hainan and Guangxi ’ ’ ’
VTS Sk w8 TR ) IX
Alpine meadow at the source of the Yangtze 0 0.14 -0.25 0 -0.25 -0.61
River and the Yellow River
T A 0 0 0.15 -0.88 -2.88 -2.33
Arid desert area of Xinjiang ’ ’ ’ )
B ERERX -1.35 -1.34 -0.34 -0.07 -0.4 -0.38
The loess hilly-gully area ’ ’ ’ ’ ’ ’
AL TR
-0.1 -0.1 -0. -0.4 -1.42 -2.
Arid and semi-arid area of North China 0-19 0-13 0-03 043 7
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Fig.4 The variation trends of soil erosion modulus in regions of cropland to forest, cropland to grassland, whole county, and the

differences between regions of cropland to forest and grassland and the whole county at the county scale from 2000 to 2015
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Fig.5 The proportions of cropland to forest and grassland accounted for the total cropland area in the county, and it accounted for the

cropland area with slopes over 15 degrees
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