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Abstract: North China is a significant ecological region with the fastest development of desertification and an extremely
fragile ecology, and also seriously harmed due to the wind and sand. In this study, we consider six key national ecological
function zones that are located in northern China as the study areas. We analyze the changes in the ecosystem structure and
key ecosystem services such as sand fixation services, soil conservation, water conservation, and herbage allowance.
Sequentially, we evaluate the effects of ecological protection, summarize the primary existing ecological problems, and
provide scientific basis for decision-making on the supervision and assessment of key ecological function zones. The results
indicated that except in Yinshan, the grassland area in others decreased, and the desert area of three key eastern ecological
function zones increased, while that of others in the west decreased. The vegetation coverage of grassland increased from 0.
4% to 7.0%. Further, the sand fixation services reduced ( except in Hulunbuir) ; the water conservation services in Tarim
river and Aerjin increased at first and then decreased, while it only increased in Yinshan and Horqin. The soil conservation
services improved, while the herbage allowance decreased in all the zones. Furthermore, except in Hulunbuir and southern
Hunshandak, the relationship between the herbage allowance and sand fixation was mainly synergistic, and except in the
northwest of Horqin and eastern Hulunbuir, the relationship between the herbage allowance and water and soil conservation
was mainly synergistic. From the changing of ecosystem and correlation analysis between the supply and regulatory services,
the phenomenon of reduced grass should be controlled. The transition zone between the cropping area and nomadic area led
to a relationship of tradeoff with strong contradiction between ecological protection and production. Hence, these should be

key protected zones.

Key Words: Key ecological function zone; ecosystem pattern; ecosystem service; tradeoffs and synergies
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Table 1  Area changes of ecosystem in key ecological function zones from 2000 to 2015

B 2015
Study areas 2000 Eil Feist Rk it A it
Grassland Desert Forest Wetland Farmland Built areas
P& LA H 110622.00 24.74 9.19 33.85 2718.67 32.19
Tarim river Bl 63.42  230489.00 0.24 4.55 691.49 31.22
AR 24.55 0 3145.00 2.49 172.84 3.30
Tt 252.44 3.33 6.00 19414.00 194.69 0.56
A H 52.54 0.97 1.46 2.28 10908.00 51.13
i 0.09 0 0.47 0 8.66 572.00
FATJR 42 FHh 71804.00 0.04 22.10 250.39 151.21 14.31
Aerjin Fiv 84.02  254937.00 34.84 213.99 128.45 253.48
AR 9.46 0 1162.00 1.04 15.70 0.39
it 3.87 26.66 0 5721.00 6.33 38.62
A H 2.79 0 0 0.26 313.64 1.81
bl 0 0 0 0 0.43 19.82
BIL e g b, 64608.00 192.54 73.82 70.44 87.01 131.23
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Horgin Biini 387.43 13770 5.05 38.23 88.09 38.89
FON 53.77 7.32 10138 3.2 122.55 5.46
piTs: 1 27.84 41.49 5.63 5394 181.61 4.66
A< H 308.01 29.37 36.49 14.06 26152 39.65
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AR LR F b, 36019.00 33.56 6.45 18.46 16.73 13.27
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A< H 26.76 0 0.33 2.69 488.00 0.13
B 1.11 0 0 0.06 0 46.08
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Table 2 Vegetation coverage of key ecological function zones from 2000 to 2015
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Fig.2 Spatial variations of sand fixation services in key ecological function zones from 2000 to 2015
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Fig.3 Spatial variations of water conservation services in key ecological function zones from 2000 to 2015
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Fig.4 Spatial variations of soil conservation services in key ecological function zones from 2000 to 2015
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Fig.5 Spatial variations of foliage supply in key ecological function zones from 2000 to 2015
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Fig.6 Tradeoffs and synergies between foliage supply and sand fixation in key ecological function zones
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Fig.7 Tradeoffs and synergies between foliage supply and water regulation in key ecological function zones
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Fig.8 Tradeoffs and synergies between foliage supply and soil conservation in key ecological function zones
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