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InVest-Model Based Evaluation of Water Conservation

Function in Zhangjiakou Area, China

HUANG Jing"? ,FAN Jihui®" ,HE Xiaorong'

(1. School of Resource and Environmental Engineering, Wuhan University of Technology, Wuhan 430063, China;

2. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract; Water conservation is one of the main functions provided by ecosystems. It is of great significance to
carry out evaluation on water conservation function in a region for understanding regional water environment and
rationally developing region management. Zhangjiakou, a city to the northwest of Beijing — Tianjin, China, as an
important water source and ecological barrier of Beijing and Tianjin, is playing a key role in maintaining the
sustainable development of regional economy and improving the quality of ecological environment. Unfortunately,
there was a lack of research and discussion on water conservation function in terms of actual rainfall intensity and
surface cover in Zhangjiakou. In this paper, Zhangjiakou city was targeted for evaluation on its water conservation
function. It used InVEST seasonal yield water model to estimate the local water conservation amount. The temporal
and spatial variation law of water conservation in Zhangjiakou was analyzed and then the water conservation function
of different land use types were evaluated. The results find that; (1) The average depth of water conservation
storage in Zhangjiakou in 2016 was 75.99 mm, with a total amount of water conservation storage 2. 809 billion m”.
Water conservation storage in Zhangjiakou were evaluated on a county (or district) basis in accordance with
administrative divisions. It found that there was the most favorable water conservation capacity in Zhuolu county and
Chicheng county, 120.67 mm per year and 115.32 mm per year, respectively. Precipitation was the main factor
regulating the function of water conservation in this region, which comprised the total amount of precipitation and
the intensity of a single precipitation. (2) The contribution of different types of land cover to water conservation
was different. Grassland had the largest contribution, following in order by woodland, cultivated land, construction

land. Unused land had smallest performance. (3) In order to promote the level of water conservation in arid areas
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by vegetation allocation as a main measure, it was necessary to focus on the growth characteristics of the plants to
be selected, and the drought-resistant tree species with low water consumption requirements and weak transpiration
are the best. Meanwhile, the existing water-consuming tree species in the area should be moderately removed. The
results of this study can provide reference for optimizing the level of water conservation in Zhangjiakou,
scientifically planning and managing local water resources, and it further contributes to the construction and

maintenance of the ecological environment of Beijing and Tianjin.

Key words: water conservation; InVEST seasonal water yield model; spatial and temporal variation; land use;

Zhangjiakou



