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Abstract: [Objective] To quantitatively study the relationship between land use change and ecosystem service
value in Sichuan section of the upper reaches of the Yellow River in the past 20 years, and to evaluate the
effect of comprehensive ecological management in this section, so as to provided a basis for improving ethnic
regional spatial planning, ecological environmental protection and management, and promoted the high-
quality development of the Yellow River Basin. [ Methods] Using the land use data of the upper reaches of the
Yellow River in Sichuan in 2000, 2010 and 2020, land use change was analyzed based on land use dynamic
attitude and land use matrix, and the economic value of the ecosystem service value equivalent per unit area
of the terrestrial ecosystem in China was revised. The effects of land use change on the ecosystem service
value in the upper reaches of the Yellow River from 2000 to 2020 in Sichuan were quantitatively studied.

[Results] (1) From 2000 to 2020, the land use area of forest, desert, wetland and water system in the upper
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reaches of the Yellow River in Sichuan showed an increasing trend, while the land use area of cultivated land,
shrub, grassland and glacial and snow in the upper reaches of the Yellow River showed a decreasing trend,
and the land use change in 2010—2020 was more significant than that in 2000—2010. (2) The ecosystem
service value of the upper reaches of the Yellow River in Sichuan in 2000, 2010 and 2020, was 1.27 X 10",
2.51X10", 3.92X 10" yuan, respectively, showing an increasing trend. The sensitivity analysis showed that
the analysis results were reliable. Amongall land use types, grassland made the most significant contribution
to total ecosystem value, and the contribution rate of grassland ecological service was 93.90% and 72.90% in
2000—2010 and 2010—2020, respectively, followed by wetland and forest land. (3) In the study area, the
value of each individual ecosystem service showed an increasing trend in the past 20 years, and the sub-value
of regional ecological service function was regulatory service > support service > supply service >> cultural
service. Among the 11 individual functions, the significant service value was climate regulation, hydrology
regulation, soil conservation and biodiversity. The sum of the four items accounted for more than 69.50% of
the total value. Land use change in the upper reaches of the Yellow River in Sichuan affected the changes of
regional ecosystem service value, and grassland was the most significant, followed by wetland and forest

land. [ Conclusion | The results showed that the results of ecological governance in the past 20 years have been

gradually enhanced, and the ecological environment has continuously improved.

Keywords: ecosystem service value; the upper reaches of the Yellow River in Sichuan; land use;

value equivalent
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i 180.06 28 173.66 1 187.00 4892.26 3.24 — 0.03 384.45 6 647.03 14.62
HEAR - 464.43 3 076.27 526.01 — — — 0.28 990.72 2.18
EH 51556 802.77 3672.69 1776 742.08 686.20 2.44 376.89  25781.16 3 1837.71 70.01
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Table 4 Land use transfer matrix of Sichuan section of the upper reaches of the Yellow River from 2010 to 2020
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B 412,92 35.51 — 194.93 0.10 — — 13.47 244.01 0.41
M 311,12 31 114.10 445.47 11 976.32 7.70 — 0.003 219.22  12959.83  21.52
HEA 2582.22  2697.36 2 748.08 0.23 5330.53 8.85
B 377.63  965.28 923.611 760 621.65 370.85 11.24 72.85 5550.55  8272.00  13.74
2020 4§ K% 9.72 4.24 — 2108.54  2979.98 — 7.57 54.06 2 184.12 3.63

L 0.04 0.42 0.16 0.19 0

it 1 — 0.12 — 1472.75 48.99 61.16  221.56 — 1583.01 2.63
1 64.12  119.23 0.55 29 457.50 7.35 — — 13123.82 29 648.75  49.23
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Table 5 Contribution rate of ecological services in Sichuan
section of the upper reaches of the Yellow River

from 2000 to 2020
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