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Impacts of land use evolution on ecosystem service value of national parks. take

Sanjiangyuan National Park as an example

WANG Zhaofeng * , XU Jing
Tourism College of Hunan Normal University, Changsha 410081, China

Abstract: Studying and judging the impact of land use evolution on the ecosystem service value of national parks is an
important basis for promoting the construction of ecological civilization system of national parks. In order to clarify the impact
of land use evolution on ecosystem service value, based on the land use data of Sanjiangyuan National Park from 2000 to
2020, this paper first used the ecosystem service value correction model to calculate the ecosystem service value, and then
used the value change rate model, GIS spatial analysis method to describe the spatial difference characteristics of the
evolution of ecosystem service value of Sanjiangyuan National Park, finally, the cross sensitivity coefficient was introduced
to reveal the impact trend of land use evolution of Sanjiangyuan National Park on ecosystem service value. The results show
that; (1) in the past 20 years, the land use evolution of Sanjiangyuan National Park showed the mutual transformation

among desert, grassland and water body, the time period with the largest rate of change was from 2015 to 2020, and
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concentrated in the northwest and north of the Yangtze River source park; (2) From the perspective of time series, the
ecosystem service value of Sanjiangyuan National Park showed a trend of getting better, among them, the change from 2015
to 2020 was as high as 8.242 billion yuan, grassland and water bodies contributed greatly to the ecological environment of
the park, there is a certain correlation between the evolution of land use types and ecosystem service value; (3) From the
perspective of spatial evolution, the ecosystem service value of the three parks of Sanjiangyuan National Park (the source of
the Yangtze River, the source of the Yellow River and the source of the Lancang River) from high to low is the source of the
Yangtze River > the source of the Yellow River > the source of the Lancang River, showing the distribution characteristics of
increasing from northwest to southeast; (4) The influence degree of land use type evolution on ecosystem service value was
in the order of desert and water > grassland and water > desert and grassland. The larger the span of land use
transformation, the stronger the impact on ecosystem service value. During the study period, the cross sensitivity coefficient
of the impact of land use evolution on ecosystem service value showed the characteristics of first increasing and then
decreasing, indicating that the change of ecosystem service value will also react on the sensitivity of land use to ecosystem

service value.

Key Words: land use evolution; ecosystem service value; temporal and spatial differences; Sanjiangyuan National Park
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Table 1 Revised ecosystem service values of different land use types

ifig it Ei PIRES T B
Function Forestland Grassland Water body Desert
S AR Gas regulation 4074.07 931.22 0.00 0.00
S AT Climate regulation 3142.86 1047.62 535.45 0.00
I R 51547 Soil formation and protection 4539.68 2269.84 11.64 23.28
KR FFE Water conservation 3724.87 931.22 23722.74 34.92
JEYALHE Waste disposal 1524.87 1524.87 21161.89 11.64
Y ZFEME Bio—diversity 3794.71 1268.78 2898.41 395.77
E¥ILE Food production 116.40 349.21 116.40 11.64
JbA B Raw material 3026.45 58.20 11.64 0.00
PR IR AL Entertainment culture 1489.95 46.56 0.00 11.64
M ZH Value coefficient 25433.85 8427.51 53510.02 488.89
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Table 2 Land use change
A BB it Fh ik B bRl
Year Measure index Forestland Grassland Water body Construction land Desert
2000 A/ hm? 16394.76 7005636.11 754943.79 471.92 4540597.42
HAorH/ % 0.13 56.87 6.13 0.00 36.86
2005 A/ hm? 16394.77 7003470.19 767001.14 471.92 4530706.00
HAorH/ % 0.13 56.86 6.23 0.00 36.78
2010 A/ hm? 16394.77 7004990.34 769720.35 471.93 4526466.64
HAorH/ % 0.13 56.87 6.25 0.00 36.75
2015 A/ hm? 16394.77 6999383.30 799310.48 672.89 4502304.26
HAr /% 0.13 56.82 6.49 0.01 36.55
2020 A/ hm? 14555.53 7504143.92 880043.42 560.49 3918530.32
HAr /% 0.12 60.92 7.14 0.00 31.81
2000——2005  AFfkit/hm? 0.01 -2165.92 12057.35 0.00 -9891.42
I % 0.17 -36098.67 200955.83 0.00 - 164857.00
2005—2010 7284k HE/hm? 0.00 1520.15 2719.21 0.01 -4239.36
B/ % 0.00 25335.83 45320.17 0.17 -70656.00
2010——2015 Ak i /hm? 0.00 -5607.04 29590.13 200.96 -24162.38
NALE/ % 0.00 -93450.67 493168.83 3349.33 -402706.33
2015——2020  ZEfkiE/hm? -1839.24 499153.58 110323.07 88.56 -607936.32
NALE/ % -16720.36 4537759.82 1002937.00 805.09 -5526693.82
2000—2020 7Bk tE/hm? -1839.23 498507.81 125099.63 88.57 -622067.10
A E % -8758.24 2373846.71 595712.52 421.76 -2962224.29
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Ak A 16.23 4¢T0, Horp  Bubh KRB A S R GRS B 530 i 1 0.52.15.83 /470, I AR R G
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2010 FABRGEMS M EBIREA K, VORI LA FHERUORE 4 DA TR I B R KR A 2 R Sk
S5 M (38 X A DX I T AR B BER , — 5 T PR SR 2000—2020 45 8] = VT 5B X FE K B3 £ = 7195 3
KA H i 55— 07 15 2015—2020 4F( =18 FE 5228 e SRR ) o —— DA A I 25 8 2 ) 45
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Fig.2 Evolution of land use types from 2000 to 2020
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Table 3 Ecosystem service value and change of different land use types
Ay A A s LX) PiCN T i &it
Year Change range Forestland Grassland Water body Desert Total
2000 4.17 590.40 403.97 22.20 1020.74
2005 4.17 590.22 410.42 22.15 1026.96
2010 4.17 590.35 411.88 22.13 1028.53
2015 4.17 590.87 427.71 22.01 1044.76
2020 3.70 632.41 470.91 19.16 1126.18
2000—2005 A /Aot 0.00 -0.18 6.45 -0.05 6.22
A % 0.00 -0.03 1.60 -0.22 0.61
2005—2010 Ak /Aot 0.00 0.13 1.46 -0.02 1.57
AL % 0.00 0.02 0.36 -0.09 0.15
2010—2015 Ak /Aot 0.00 0.52 15.83 -0.12 16.23
AL A/ % 0.00 0.09 3.84 -0.54 1.58
2000—2015 A /ATt 0.00 0.47 23.74 -0.19 24.02
AL A/ % 0.00 0.08 5.88 -0.86 2.35
2015—2020 A /ATt -0.47 42.54 43.20 -2.85 82.42
AL A/ % -11.22 7.21 10.10 -12.97 7.89
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Fig.3 Thematic map of ecosystem service value of Sanjiangyuan National Park region from 2000 to 2020
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Table 4 Cross sensitivity coefficient of net transformation of different land types
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Period use types coefficient Period use types coefficient
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e AR K A 0.00030
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