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Fig. 1 Location of study area
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Fig.2  Spatial pattern of ecosystem services supply in the study area
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Construction and Optimization of Ecological
Security Network in Guizhou Province of China Based
on Ecosystem Service Supply and Demand

ZENG Xinglan®, CHEN Tiantian""

(a. Chongqing Key Laboratory of Surface Process and Environment Remote Sensing in the Three Gorges Reservoir Area;
b. Field Observation and Research Station of Surface Ecological Process in the Three Gorges Reservoir Area,
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Abstract : The fragile ecological background conditions and frequent ecological events in the karst areas of Guizhou
province, China have challenged the regional sustainable development. Constructing a reasonable ecological
security network is of great significance to ensure a healthy ecological environment and sustainable socio-economic
development in the region. Unfortunately, little attention was paid by scientists in their researches to the
interrelationships and reciprocal constraints between social system and ecological system in the course of building up

a karst ecological security network; instead, more emphasis was placed on the output of supply potential of
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ecosystem service, inevitably all of which brought about a poor construction of local ecological security network. In
this study, it took Guizhou province, China to conduct a case study of karst ecological security evaluation. It
defined ecological patches in accordance with the relationship between total supply and supply-demand of an
ecosystem service; it identified ecological sources in terms of landscape connectivity in combination with the number
and area of important ecological patches; it selected suitable indicators to construct resistance surface, and
generated ecological corridors by using the minimum cumulative resistance model and the gravity model; a regional
ecological security network was constructed properly after its key ecological nodes was carefully chosen. In the end,
this study proposed a strategy for an optimized regional ecological security layout which seriously took advantage of
the regional ecological protection and restoration program to be officially issued before by local authorities. Results
are listed here. (1) 23 ecological sources, with an area of 3.42 x 10* km® in total, were recognized by the study
based on the supply-demand of the local ecosystem service and landscape connectivity. The main types of
landscapes were forest, grassland, and cultivated land, of which the macro-habitat patches were mainly distributed
in the southeast and north of the study area. (2) 31 primary ecological corridors and 34 secondary ecological
corridors were delineated, with a total length of 8.75 x 10* km. A total of 78 ecological nodes were positioned along
the corridors. (3) In order to strengthen the ecological construction in some ecology-blind areas, five ecological
source radiation zones were advised to build in the western of Guizhou, with an area coverage up to 9. 37 x
10* km’. Conclusively, this study outlined a strategy optimization of ecological security pattern, which could be
depicted by a geographical layout of “one belt, two axes, three zones, and multiple midpoints”, and it would

provide scientific references for karst ecological protection and regional ecological security in Guizhou province.

Key words: supply-demand of ecosystem services; landscape connectivity; ecological security network;

optimization; Guizhou province
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