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Abstract: Ecological engineering such as Grain for Green Project have significant impacts on the structure of
regional land use and ecosystem service functions. Based on the RUSLE model and RS & GIS spatial analysis
methods, this study assessed the impacts of returning farmland on soil conservation function in the western
region of Farming-pastoral Ecotone of Northern China (FPENC) during 2000-2015. The results showed that the
total area of farmland in the FPENC decreased by 1663.83 km® from 2000 to 2015, which was mainly converted
into forest land, grassland and construction land. The implementation of the Grain for Green Program was the
main reason for farmland decrease, and the area of farmland converted into forest and grassland accounted for
66.93% of the total area of farmland reduction. The newly added farmland was mostly converted from grassland
and unused land, and mainly concentrated in the northern and central regions. Besides, the soil conservation
function had improved significantly in the western region of FPENC during the past 15 years, and the amount of
soil conservation increased by 56.50x10%, which mainly resulted from returning farmland to forest and grassland
between 2005 and 2010. In addition, the increase in soil conservation caused by ecological restoration had
obvious difference in different slope grades, but the increased soil conservation generally showed decrease trend
with the slope increase. Nevertheless, in some areas of slope greater than 25 degrees implemented Grain for
Green Project have high benefits of soil conservation. The steep slope (slope greater than 25 degrees) area is
mostly a contiguous area of extreme poverty, where is the key area implemented by a new round of Grain for

Green Project and poverty alleviation projects. This study about the impact mechanism of returning farmland on
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soil conservation function in western region of FPENC will provide quantitative scientific basis for the planning
and construction of regional ecological protection and restoration projects.

Key words: farming-pastoral ecotone; returning farmland; RUSLE; soil conservation function; spatio temporal
characteristics
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Fig. 1 The location of the western section of the farming-pastoral ecotone of Northern China and its administrative map
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Fig. 2 The change of farmland in the western section of the farming-pastoral ecotone of Northern China from 2000 to 2015
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Tab. 3 Variation of soil conservation degree and its proportion in returning farmland in the western

section of the farming-pastoral ecotone of Northern China from 2000 to 2015

2000-2005 4F 2005-20104F 2010-20154F 2000-20154F
e ?g}?igsﬁit He /% ?giﬁzgsﬁit A% ﬂg}ﬁigﬁﬁit HB1/% §g}?ig§ﬁit g%
Bk 21.42 52.56 21.57 61.24 0.44 25.73 43.43 55.91
B 1.43 1.91 9.67 53.60 1.97 21.09 13.07 12.76
HH— 7K fug -0.14 -29.79 -0.39 -86.67 -1.57 -48.46 -2.10 -50.48
Bt — AR F b -0.13 -10.83 0.09 128.57 0.14 16.28 0.10 4.69
Mt 22.58 19.22 30.94 57.53 0.98 6.47 54.50 29.24

T HL R S AR B A ) S DR f b S5 R BRI 1) L S PR e A L
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Fig. 3 The changes of soil conservation function caused by the returning farmland in the western section of

the farming-pastoral ecotone of Northern China from 2000 to 2015
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R4 2000-2015 F AR ERMEH(ED AR EHS M LRRITEEL
Tab. 4 The area of GGP and the variation of soil conservation degree in different slope from 2000 to 2015

i e i S T o B PR () T
T Akm® i /% EA6/10% i /%
<5 91 670.36 1136.94 1.24 11.35 15.85
5~10 49 072.63 515.92 1.05 5.15 10.01
10~15 19 279.02 180.65 0.94 1.80 8.11
15~20 8554.33 90.61 1.06 0.90 7.30
20~25 4327.15 51.02 L18 0.51 7.10
>25 4977.66 63.63 1.28 0.63 7.9
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