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Abstract; There is a great significance for ecological protection planning to identify the hotspots and coldspots of ecosystem
services and to research their spatial-temporal patterns. Nowadays, direct classification is used in identification of the
hotspots and coldspots of ecosystem services, but there is no comprehensive research on the characteristics of their spatial
relationships. Taking the Yanhe River basin as an example, comprehensive multi-source data integration was used to
simulate the changes in the spatial-temporal patterns of hotspots and coldspots of four ecosystem services ( soil conservation,

vegetation carbon sequestration, water yield, and flood regulation). The main conclusions of this paper are as follows: (1)
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During 2001 - 2012, the soil conservation service in the Yanhe River basin was higher in the lower reaches than in the
upper reaches, while its growth in the middle reaches was rapid. The ecosystem services of vegetation carbon sequestration
and flood regulation were strong in the southern region of the basin and were rising in the middle and lower reaches. The
distribution pattern of water yield fit a model of “high value in north and south, and low value in middle,” which shows a
downward trend in the upper reaches of the basin and an upward trend in the middle and lower reaches. 2 The hotspots of
ecosystem services are mainly distributed in the south of the middle and lower reaches of Yanhe, while the coldspots are
mainly distributed in the upper reaches of Yanhe. The four ecosystem services were all strong in the south of the middle and
lower reaches of the Yanhe River. The area with the highest efficiency of ecosystem service protection was the upper reaches
of Yanhe. @ The ecosystem services of soil conservation, vegetation carbon sequestration, and flood regulation were better
in forest lands in the Yanhe River basin than they were in other land-use types, while the water yield service was weaker.
The wetlands were the opposite. Soil conservation and vegetation carbon sequestration were relatively better in grasslands
than in other land-use types. The four services were stronger in cultivated land than in bare land, and the four services were
much weaker in bare land than in other land-use types. The land-use type with the highest conservation efficiencies of soil
conservation, vegetation carbon sequestration, and flood regulation was wetlands, and the land-use type with the highest
conservation efficiency of water yield was forest lands. The results of this study are expected to provide theoretical support for

the conservation and restoration of ecosystem services in watersheds.

Key Words: ecosystem services; ecosystem services mapping; hotspot and coldspot; ecological conservation;

Yanhe watershed
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Fig.1 The relationship between hotspots and coldspots of ecosystem service and ecosystem service conservation
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Table 1 The basic datasets sources of Yanhe basin

Hidi 4 P Bt Al i i) Jr PR Bt R I8

Data name Data type Time Resolution/m Data sources

5808 Meteorological data It A, 2001—2012 — http://data.cma.cn/

DEM %4#& DEM data kA% 2004 90 hitp : // gdem. ersdac. jspacesystems.or.jp/
LULC (¥} LULC data AR TH 2001, 2012 30 http ://www.landcover.org/ data/

NDVI %4 NDVI data A% 2001—2012 250 http ://ladsweb.nascom.nasa.gov/ data/
T IEIHIBE Soil type data i 2001 1000 http; //westdc.westgis.ac.cn
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Fig.2 The sketch map of Yanhe basin
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Fig.3 The annual average and interannual variation of four ecosystem services in Yanhe basin between 2001 and 2012
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