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Fig.1 Distribution of forestland in Zhangjiakou City from
1990 to 2020
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d. Distribution of forest land in 2020
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Table 1 Changes of forestland area in Zhangjiakou City from
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Change of forestland 1990-2000 20002010 2010-2020
41 Increase 568.78 1490.97 3005.45
/b Decrease 7.48 39.55 412.71
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Fig.2 Changes of forestland in Zhangjiakou City from 1990 to 2020
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Fig.3 Distribution of forestland structure in Zhangjiakou City from 1985 to 2015
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Table 2 Area and proportion of different forestland structures in Zhangjiakou City from 1985 to 2015

1985 2000 2015
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Forer il W FEp i e i D
Area/km* Proportion/% Area/km’ Proportion/% Area/km’ Proportion/%
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Coniferous 1287.05 16.20 1 474.70 13.27 1750.59 12.64
forest
IELIRES
Broad-leaved 4582.04 57.67 6496.52 58.45 8036.82 58.03
forest
A 2076.66 26.14 3143.17 28.28 4062.79 29.33

Shrub
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Fig.4 Spatial distribution of water conservation in
Zhangjiakou City
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Fig.5 Changes of water conservation in Zhangjiakou City from
1990 to 2020
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a. 19904F 4% [A] 73 Aji 5% 7 b. 20004 7% 1] 7347 5 & c. 20104F 2 Al 73 A1 56 2 d. 20204F %[ ) A1 9K
a. Spatial distribution relationship in 1990  b. Spatial distribution relationship in 2000  c. Spatial distribution relationship in 2010 d. Spatial distribution relationship in 2020

B6 HKETFMHLEKERFTN 5 £ E

Fig.6  Spatial distribution relationship between forestland and water conservation in Zhangjiakou City
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Fig.7 Quantitative analysis of the relationship between forest area and water conservation in Zhangjiakou City
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Spatiotemporal changes and coupling relationship between forestland and
water conservation function in Zhangjiakou City of China

WANG Shiging®, JI Zhengxin', LU Longhui®, DUAN Yaming', XU Yueging"**

(1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China; 2. Key Laboratory for Agricultural
Land Quality, Monitoring and Control, The Ministry of Natural Resources, Beijing 100193, China; 3. Aerospace Information Research
Institute,Chinese Academy of Sciences, Beijing 100094, China)

Abstract: Water conservation of forestland is one of the most valuable service functions in the terrestrial ecosystem,
especially in arid and semi-arid areas. It is in high demand to explore the evolution of spatiotemporal differentiation patterns in
forestland and water conservation functions, as well as their relationship. Tree species structure collocation and forestland area
layout can greatly contribute to the water conservation function under reasonable afforestation project management. Taking
Zhangjiakou City as an example, the spatiotemporal differentiation characteristics of forestland and water conservation function
were qualitatively analyzed using InVEST, and SPSS models, according to the remote sensing image data. The mutual
relationship was also quantitatively measured from the two aspects of spatial distribution and quantitative correlation. The
results showed that: 1) The distribution of forestland shared outstanding spatial agglomeration. The area of forestland continued
to increase from 9 144.99 to 13 650.36 kmz, with an increase of 4 505.37 kmz, and 49.27 % from 1990 to 2020. The largest area
of broad-leaved forest was obtained from the area ratio, in terms of different tree species. By contrast, there was the smallest
area of coniferous forest from the point of view of the growth rate. Among them, the shrubs grew fastest with a growth rate of
95.64 %, whereas, the coniferous forests grew the slowest, with a growth rate of only 36.02%. 2) The water conservation
function was high in the east and south, while low in the center and west. The average water conservation decreased first, then
increased, and finally decreased. 3) There was a consistent spatial distribution of forestland area and water conservation
capacity. Water conservation increased first and then decreased with the increase in forest area. Furthermore, water
conservation reached its peak, when the forest area reached 1/2 of the total area. The relationship between water conservation
and forest structure was ranked the descending order of the broad-leaved forest > shrub > coniferous forest. 4) The area of
economic forest and other forest species should be planted reasonably in the future. Much attention should be paid to the
planting of mixed forests and primary forests, in order to realize the coordinated development of socio-economy and ecological
protection. In addition, some findings were also needed to further explain: there was no increase in the water conservation
function with the increase of forestland area. Therefore, the decision-making on ecological engineering projects can
comprehensively consider various ecological service functions in the actual construction, rather than the increase of forestland
area. Quantitative analysis can be made to determine the most reasonable forestland area and tree species collocation. In
addition, it is very necessary to comprehensively analyze the influencing factors of the water conservation function from the
perspectives of natural conditions, social economy, and regional policies, so as to promote the full play of regional water
conservation capacity and the construction of water conservation functional areas and ecological environment support areas in
Zhangjiakou City, Hebei Province of China.
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