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Abstract: [Objective] This paper studies the spatiotemporal variation characteristics of ecosystem service
functions in national nature reserves in the Yellow River Basin so as to provide scientific basis for
formulating effective ecological protection strategies. [Method] This study took the national nature reserves
in the Yellow River Basin as the research object and evaluated its four ecosystem service functions of water
supply, soil conservation, carbon storage, and habitat quality through InVEST model analysis, and proposed
targeted conservation recommendations on this basis. [Result] (1) From 2000 to 2020, the water supply and
average habitat quality index of national nature reserves in the Yellow River Basin showed a change of first
decreasing and then increasing, while the change of soil conservation showed a period-by-period decrease,
and the carbon density showed a change of first increasing and then decreasing over time. Precipitation and
land cover change were the main factors affecting the change of ecosystem service function. (2) Influenced
by the rapid development of urbanization in the Yellow River Basin, the comprehensive ecosystem service
function of national nature reserves showed a gradual decrease over time, and the spatial distribution

characteristics showed a gradual increase from the upstream to the downstream of the Yellow River Basin.
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[Conclusion] Based on the complex ecological and environmental risk problems in the Yellow River Basin,

it is recommended to strengthen the basin-wide coordination mechanism of water resources, pay attention to

the rational development and utilization of land resources, improve the efficiency of land use, focus on

vegetation protection and natural restoration, improve the basin-wide ecological compensation mechanism,

and adopt locally appropriate protection measures. These measures aim to promote the coordinated and

sustainable development of regional ecological environment and economy and society.

Key words: ecosystem service function; national nature reserve; the Yellow River Basin; InVEST model
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Tab.2 InVEST model data requirements and sources

e HHa AR Hd kI
Module Data type Data source
DEM##s SR R R ol
DEM (digital elevation model) data National Earth System Science Data Center Chttp://www.geodata.cn/)
N K A a3 A5 20
FEAil 3 i': ﬂi%%)ﬁiﬂ(jﬁt National Basic Geomatics Center of China
Basic data and-cover data (http://www.globeland30.org/)

TR (bR b, Fbi, BALR S . B3R R
AR, %) Soil data (soil sand, silt, clay, organic carbon
content, max. soil root depth, etc.)

TH 5 B e (HWSD) () o [ 38l 42 (v1. D
Chinese soil dataset based on the World Soil Database (HWSD) (v1.1)
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[ 5 RGO PR M TR Z UL 3k
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Fig. 2 Interannual variation of four ecosystem service functions in national nature reserves of the Yellow River Basin
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Fig. 3  Spatial distribution of four ecosystem service functions in the Yellow River Basin National Nature Reserves
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Tab.3 Area and proportion of ecosystem service functional areas in the Yellow River Basin national nature reserves

2000 2010 2020
B RGRSTIREX TR
Ecosystem service functional area A e AR HEk iagal i Change in area/km’

Area’km>  Proportion Area/km>  Proportion Area/km? Proportion
N 84 284.06 0.38 91 774.41 0.41 107 175.93 0.48 22 891.87

24 558.51 0.11 23 321.12 0.10 29 887.56 0.13 5329.05
S 880.26 0.00 289.00 0.00 736.46 0.00 —143.80
C 5584.75 0.02 7 030.66 0.03 9 093.68 0.04 3508.93
H 60 134.85 0.27 65 406.57 0.29 51116.72 0.23 -9018.13
W+S 857.82 0.00 226.63 0.00 1 436.76 0.01 578.94
W+C 4940.12 0.02 5609.12 0.03 7 285.76 0.03 2 345.64
W+H 38411.47 0.17 26 830.21 0.12 15 000.97 0.07 —23410.50
S+C 48.85 0.00 42.82 0.00 106.35 0.00 57.50
S+H 99.48 0.00 113.92 0.00 80.48 0.00 —18.99
C+H 974.60 0.00 1094.94 0.00 827.46 0.00 —147.14
W+S+C 699.84 0.00 628.87 0.00 444.50 0.00 —255.34
W+S+H 795.73 0.00 1546.82 0.01 186.84 0.00 —608.89
W+ C+H 1720.80 0.01 127.67 0.00 734.24 0.00 —986.57
S+C+H 4.02 0.00 0.31 0.00 7.65 0.00 3.63

W+S+C+H 192.95 0.00 145.04 0.00 66.75 0.00 —126.20
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