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ABSTRACT: The study selected the importance of water conservation, the importance of soil and 
water conservation and the importance of biodiversity protection to comprehensively assess the 
importance of ecosystem service function and its regional variation of Henan province. Results 
showed that the extremely important and important area of ecosystem service function in Henan 
province is mainly located in Taihang mountain, Funiu mountain, and Dabie mountain. 

1 INSTRUCTION 

Ecosystem is the basis for human survival and development. Ecosystem plays a wide variety of 
functions to provide a variety of services through its own environment, material and energy 
exchange with the outside world. Ecosystem services are the current hot problems of ecology. The 
assessment of the importance of ecosystem services is assessing the integrated features and spatial 
distribution characteristics of ecosystem services based on the services or the value of typical 
ecosystem. The assessment results are calculated by applying ecology model to simulate the typical 
spatial differentiation of eco-system services, then overlaying different maps of assessment of the 
importance of ecosystem services. In recent years, there are a lot of related research in this field. 
XiangB, et al selected biodiversity conservation, water conservation and soil conservation to assess 
the importance of ecosystem services of Chengdu-Chongqing economic zone. Niu S W, et al 
divided ecological protection zones by assessing ecosystems services based on partition, and 
accounting for ecosystem service value. To sum up, the main research methods are factor 
superimposed method and InVEST model method. 

The assessment of importance of ecosystem services is the basis for the delineation of ecological 
protection red line. The research taking Henan province as an example, selected water conservation, 
soil conservation and biodiversity maintenance to assess the importance of ecosystem services to 
provide technical support for the delineation of ecological protection red line of Henan province. 

2 Regional Overview 

Henan province located in central China, locatedat31°23 N~36°22 N, 110°21 E~116°39 . 　 　 　 　
The area ratio of plain, mountain and hill are respectively55.69%, 26.59% and 17.72%. The basic 
terrain of Henan province mainly includes Yudong plain, Nanyang basin, Yubei mountain, Yuxi 
mountain and Yunan mountain. Henan province belongs to the continental monsoon climate. The 
annual precipitation decreasing from South to North is between 1000~1200mm. 

3 Methods 

3.1 Assessment methods of importance of water conservation function 

Water conservation refers to the ecosystem regulates water circulation through its unique structure 
to ease surface runoff， recharge groundwater, and improve water quality. 

The study used water conservation as the indicator of water conservation function. The water 
conservation was assessed by water decomposition method based on precipitation and 
evapotranspiration. The method employed a highly generalized land cover factor to ensure the 
reliability of the results. 
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WY—Water conservation; 
P —Average annual precipitation; 
ET—Evapotranspiration； 
PET—The average potential evaporation； 
ω—The underlying surface influence coefficients based on the value of land use types. 
 

Table1 The parameter reference value of assessment of importance of water conservation function 
Land use types ω

Arable land 0.5
High covered forest land 2

Low covered forest land 1

Shrub 1

Grassland 0.5

Artificial land 0.1

Other land use 0.1

 
The assessment was divided into 4 levels including unimportant, generally important, important 

and extremely important by GIS. 

3.2 Assessment methods of importance of soil and water conservation function 

Soil and water conservation is one of the important services provided by the ecosystem, referring to 
the ecosystem reduces the soil erosion caused by water erosion through its structure and processes. 
Soil and water conservation functions is mainly related to climate, soil, topography and vegetation. 

The study used soil conservation which is the difference of the potential and the actual soil 
erosion amount as the indicator of soil and water conservation function. The method employed 
USLE to assess soil and water conservation. 

 CSLKRArA pAc  1  

Ac—Soil conservation； 
Ap—Potential of soil erosion； 
Ar—Actual amount of soil erosion； 
R—Precipitation factors； 
K—Soil erosion factors； 
L、S —Topographic factors； 
C—Vegetation cover factors； 
The assessment was divided into 4 levels including unimportant, generally important, important 

and extremely important by GIS. 

3.3 Assessment methods of importance of biodiversity conservation function 

Biodiversity conservation function referring to the role the ecosystem playing in maintaining the 
diversity of genes, species, ecosystems is one of the most important functions of ecosystem. 
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Table2 The assessment of importance of biodiversity conservation function table 
The ratio of ecosystems or species 

account for the province's total number 
of species 

National and 
provincial protected 

species 

Importance 

>30% National level one Extremely important 

15—30% National level two Important 

5—15% Other national and 
provincial protective 

species 

Generally important 

<5% None Unimportant 

 
The assessment of importance of biodiversity conservation is focus on the assessment of 

importance of ecosystems and species conservation. The study assessed the regional biodiversity 
conservation importance by the total number of species in ecosystems or species ratios and 
important conservation species distribution. 

The assessment was divided into 4 levels including unimportant, generally important, important 
and extremely important by GIS. 

3.4 Sources of data and preprocessing 

Rainfall, air temperature and solar radiation data was achieved from the China Meteorological data 
share service network (http://CDC.CMA.gov.CN/). Vegetation and soils data was achieved from 
the environment and ecological science of Western China data center 
(http://westdc.westgis.AC.CN/). DEM, NDVI data was achieved from the Institute of geo-spatial 
data cloud (http://www.gscloud.CN/).  LUCC and nature reserve data was achieved from Earth 
system science data sharing platform (www.geodata.CN). The above data was collected by the end 
of 2014. 

4 Results 

4.1 Assessment results of importance of water conservation function 

According to the assessment results of water conservation function, Henan province was divided 
into 4 areas including extremely important areas, important areas, generally important areas and 
unimportant areas. The extremely important areas were mainly distributed in Funiu mountain and 
northern slope of Tongbai mountain and Dabie mountain source of Huai river. The important areas 
were mainly distributed in Hebi and Jiaozuo and Jiyuan. The generally important areas were mainly 
distributed in the east of Henan province. Other areas were unimportant areas. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 The distribution of importance of water conservation function of Henan province 
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4.2 Assessment results of importance of soil and water conservation function 

According to the assessment results of soil and water conservation function, Henan province was 
divided into 4 areas including extremely important areas, important areas, generally important areas 
and unimportant areas. The extremely important areas were mainly distributed in the edge of 
Taihang mountain and Dabie mountain. The important areas were mainly distributed in the low 
mountains and hills of Funiu mountain and Dabie mountain. The generally important areas were 
mainly distributed in the west of Henan province. Other areas were unimportant areas. 

4.3 Assessment results of importance of biodiversity conservation function 

According to the assessment results of biodiversity conservation function, Henan province was 
divided into 4 areas including extremely important areas, important areas, generally important areas 
and unimportant areas. The extremely important areas were mainly distributed in Jigong mountain 
national nature reserve, Neixiang baotianman national nature reserve, Funiu mountain national 
nature reserve, Taihang mountain smacaca mulatta national nature reserve and Dabie mountain and 
Tongbai mountain in Xinyang. The important areas were mainly distributed in the provincial nature 
reserves in Funiu mountain, Dabie mountain and Tongbai mountain. The generally important areas 
were mainly distributed in the low mountain and hilly areas surrounding by the national and 
provincial protected areas. Other areas were unimportant areas. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2 The distribution of importance of soil and water conservation function of Henan province 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3  The distribution of importance of biodiversity conservation function of Henan province 
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5 Conclusions 

According to the assessment results of importance of water conservation function, the assessment 
results of importance of soil and water conservation function and the assessment results of 
importance of biodiversity conservation function of Henan province, we can conclude that, the 
extremely important and important area of ecosystem services in Henan province is mainly located 
in Taihang mountain, Funiu mountain, and Dabie mountain. 
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