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Abstract: Northeast forest belt is an important ecological barrier in China. Understanding the
trade-offs of ecosystem services is important to coordinate ecological environment protection and
social development in this region. In this study we used spatial autocorrelation analysis

bivariate spatial correlation analysis and spatial clustering analysis methods to quantify the spa—
tial patterns of six selected ecosystem services and reveal underlying mechanisms of trade-offs
and synergies and spatial variation. The results showed that the six selected ecosystem services
showed a significant aggregation distribution. At regional scale the services of water conserva—
tion biodiversity maintenance soil conservation and carbon sequestration showed a systematic
relationship  while the services of sand fixation and food supply showed a trade-off relationship
with other ecosystem services. Ecosystems provide a variety of services and the types and quanti—
ties of ecosystem services provided by different ecosystems were significantly different. Therefore

the trade-off/synergy relationship among different ecosystem services also showed significant spa—
tial variation. The study area was divided into ecosystem service balance zone ecosystem service
coordination zone sand fixation zone and food supply zone through ecosystem service clusters

in order to provide a scientific basis for the management of ecosystem services and promote the
comprehensive coordinated and sustainable development of resources and ecological environ—
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ment.

Key words: ecosystem services; trade-offs and synergy; ecosystem services cluster; Northeast
China forest belt.
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Table 1 Area of land use types in Northeast China forest belt
Land use types Greater Khingan Lesser Khingan Changbai Mountains Total
Mountains ( km?) Mountains ( km?) ( km?) ( km?)
Broadleaved deciduous forest 97594.40 49931.00 106803.00 254328.40
Coniferous forest 79627.10 14174.70 9922.14 103723.94
Mixed broadleaf-conifer forest 3716.51 9969.66 16341.80 30027.97
Shrub 1173.12 197.49 819.12 2189.73
Other forest land 1.82 3.00 15.11 19.94
Grassland 23261.00 136.07 227.14 23624.21
Grassy marshland 2436.77 230.46 114.20 2781.43
Paddy field 183.96 4206.65 16050.50 20441.11
Dry farmland 22928.20 32573.70 45754.20 101256.10
Wetland 33505.80 10735.20 3719.22 47960.22
Water 1031.00 865.07 3313.13 5209.20
Construction land 2350.41 1810.38 3812.87 7973.66
Tundra 0.00 0.00 54.04 54.04
Desert 120.40 29.81 199.32 349.52
Bare soil 79.42 4.01 11.99 95.42
Total 268009.90 124867.20 207157.78 600034.88
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Fig.2 Land use pattern of Northeast China forest belt
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Table 2 Spatial autocorrelation of each ecosystem service
Water Biodiversity Soil Carbon Sand storm Food
conservation maintenance conservation fixation prevention supply
Moran [ 0.859 0.707 0.837 0.673 0.713 0.756
Z Score 33.085 27.78 33.785 25.527 28.45 29.985
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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