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Spatio-temporal dynamics of ecosystem service value in the southern slope of

Qilian Mountain from 2000 to 2015
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Northwest Institute of Plateaw Biology, Chinese Academy of Science; Key Laboratory of Restoration Ecology of Cold Area in Qinghai Province, Xining
810008, China

Abstract: Qilian Mountains are important ecological security barrier and priority area for biodiversity protection in western
China, of which the southern slope area is the core area for water conservation services. However, at present, there is still a
lack of in-depth understanding of the temporal and spatial distribution and dynamic changes of ecosystem services in this
region. This paper used remote sensing technology and ecosystem service theory, and integrated multi-source data products
and ecosystem service calculation methods to monitor and evaluate the spatio-temporal variation and dynamics of the values
of seven ecosystem service types in the southern slope of Qilian Mountains ( SSQM). The results showed that (1) in the
past 16 years, the average unit area value of ecosystem service on the SSQM was 762700 yuan/km’, with a total value of
65.87 billion yuan. The climate regulation, water conservation, and air quality regulation services were the dominant service
types. (2) The alpine meadow and alpine steppe had the largest total ecosystem service value ( ESV), while forest and
shrubland had the largest service value per unit area. Within the study area, the total ESV of Tianjun County and Qilian
County was the largest, while the unit area value in Haiyan County and Gangcha County was the largest. (3) In the past 16

years, the ESV on the southern slope of Qilian Mountains has shown an increasing trend, of which the service value of
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climate regulation and air quality regulation had the fastest growth rate. The growth areas were mainly concentrated in Qilian
County and Tianjun County in the northern part of the research area. (4) The mountain area in the east, the Qinghai lake
belt in the south and the wetland area in the center can provide multiple composite ecological service functions and should
be taken as the focus of the ecological protection and management. The results can provide the theoretical basis and

technical support for establishment of Qilian mountain ecological red line and the construction of national parks.

Key Words: Qilian Mountain; ecosystem service; ecological function partition; remote sensing monitoring
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Fig.1 The location map of the Southern Slope of Qilian Mountain
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Table 1 Ecosystem service evaluation indicators and their parameters
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Table 2 Average quality and value of ecosystem services in the Southern Slope of Qilian Mountain from 2000 to 2015
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Pruv1510n1ng service
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Fig.2 The average ecosystem service unit area value of the Southern Slope of Qilian Mountain from 2000 to 2015
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Table 3 The average unit area value ( 10000 yuan/km®) and total value ( 100 million yuan) of each ecosystem type in the Southern Slope of

Qilian Mountain from 2000 to 2015

EEFGRS i F‘jﬁ’@ wi ke R g R e g
Ecosystem service Value eadoy | Crassland - Wetland ren Cropland Sté‘m’)e Forest land Shrub land
FE IR TR A TR 1.45 0.88 1.11 — 1.41 0.40 1.92 1.58
Nutrient circulation S E 2.40 1.54 0.62 — 0.13 0.71 0.08 0.73
AP BB PR TR 15.49 9.39 11.84 — 15.09 431 20.60 16.95
Organic matter production S E 25.64 16.46 6.69 — 1.43 7.65 0.86 7.86
FHOT TR 4.34 2.24 — — — 0.66 — —
Livestock production S E 7.19 3.92 — — — 1.18 — —
TR EE TR 4.73 2.61 3.38 — 1.36 1.20 12.04 8.71
Soil conservation S E 7.84 4.57 1.91 — 0.13 2.12 0.50 4.04
VISURE R AL R 35.42 25.90 35.25 29.28 7.96 17.74 38.77 35.58
Water retention S E 58.61 45.40 19.91 3.36 0.76 31.46 1.61 16.50
PR A LR AT 45.23 27.42 34.56 — 44.07 12.59 60.13 49.48
Climate regulation S E 74.84 48.06 19.52 — 4.18 22.33 2.50 22.94
R Wr Ny LAY A 27.52 16.68 21.03 — 26.81 7.66 36.58 30.10
Air quality regulation S E 45.53 29.24 11.88 — 2.55 13.58 1.52 13.96
HEBRGMWSS LR AT 134.18 85.13 107.17 29.28 96.70 44.56 170.04 142.39
Ecosystem service SAME 222.05 149.19 60.54 3.36 9.18 79.03 7.07 66.03

R4 ABE L 2000—2015 FEHEESRERSEMER/ (J1o0/km®) AN E/ 2T
Table 4 The average unit area value ( 10000 yuan/km?) and total value ( 100 million yuan) of each county in the Southern Slope of Qilian

Mountain from 2000 to 2015

f:ifflﬂ&% s MR WER PIER ER @AW Rk
e AL RN 1.44 1.74 1.45 1.09 0.24 0.71
Nutrient circulation S 1.17 0.72 1.00 1.50 0.69 1.74
HE A LT AL RN 15.37 18.61 15.51 11.66 2.57 7.61
Organic matter production B E 12.51 7.72 10.71 16.07 7.43 18.62
BT A RN 3.57 4.92 2.42 2.44 0.21 1.56
Livestock production MME 2.91 2.04 1.67 3.36 0.61 3.81
LR A RN 3.83 4.08 8.65 5.26 1.64 3.85
Soil conservation MME 3.12 1.69 5.98 7.25 4.76 9.43
IR TR AN E 32.59 31.18 29.07 26.81 11.29 24.90
Water retention MME 26.52 12.93 20.07 36.94 32.65 60.93
A A AN E 44.87 54.33 45.28 34.05 7.50 22.22
Climate regulation MME 36.52 21.73 31.26 46.92 21.70 54.36
VA s S A AN E 27.30 33.06 27.54 20.71 4.56 13.52
Air quality regulation MME 22.22 13.70 19.02 28.54 13.20 33.07
EERGMSS AN E 128.96 147.92 129.92 102.02 28.01 74.37
Ecosystem service MME 104.96 60.53 89.71 140.59 81.04 181.96
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Fig.3 Changes in the unit area value of ecosystem services in the Southern Slope of Qilian Mountain from 2000 to 2015
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Table 5 Significant area proportion of ecosystem services value change on the South Slope of Qilian Mountain from 2000 to 2015
B AL/ % BN AR LA/ %
Significance level Area ratio Significance level Area ratio
P Decrease ** 0.36 344 Increase * 12.92
B Decrease * 0.68 4K Increase ™* 13.47
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4K Increase 47.93
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Fig.5 Significant area proportion of ecosystem services value change of different ecosystem types and counties in the South Slope of Qilian
Mountain from 2000 to 2015
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