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Abstract: Studying the changes in water conservation service ( WC) in Sanjiangyuan National Park, an important
ecological barrier area in China, is of great significance for regional ecological protection, green development, and
ecosystem health diagnosis. This paper analyzes the spatial and temporal characteristics of WC in Sanjiangyuan National
Park from 2000 to 2022 based on the InVEST model with parameter localization correction, and identifies the driving factors

affecting them using image-by-image metric correlation and residual trend methods. The results show that; (1) From 2000
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to 2022, the water conservation service ( WC) volume in Sanjiangyuan National Park significantly increased, averaging
9.166 billion m® annually, with a rate of change of 101 million m*/a. The establishment of the Sanjiangyuan National Park
system contributed to the improvement of the WC, and the WC was improved after the establishment of the pilot project
(2016—2022) , the growth rate of water source nutrient quantity is higher than that before the establishment of the pilot
project (2000—2016). The localized Z parameter can be used to study the WC under similar natural conditions. (2) The
spatial distribution of water yield and WC capacity in Sanjiangyuan National Park was basically consistent, showing a
distribution pattern of high in the southeast and low in the northwest, with the high-value area located in the Lancangjiang
River Source Park and the low-value area mainly concentrated in the northern part of the national park. The WC capacity of
different land use types varied widely, with grassland being the main contributor to regional WC, and the WC capacity of
different land use types has improved since the establishment of the national park pilot in 2016. The western and northern
parts of the study area were mainly generally important and more important WC areas, accounting for the largest proportion
of the total area, and extremely important and highly important WC areas accounted for a small proportion, mostly for the
headwaters of various rivers. (3) WC in Sanjiangyuan National Park was positively correlated with precipitation and
negatively correlated with evapotranspiration, with precipitation playing a dominant role, and changes in the bias
coefficients excluding precipitation were significantly stronger than the bias coefficients excluding evapotranspiration. The
influence of climate factors on WC declined during the period of 2000—2022, and since the establishment of the pilot
national park in 2016, the promotion effect of precipitation on WC and the inhibition effect of evapotranspiration on WC
have weakened. (4) Climate change was an important factor driving the enhancement of WC in Sanjiangyuan National Park.
Comparing the two stages before and after the proposal of the national park, the two types of climate promotion (98.42% )
and anthropogenic suppression (1.58% ) were manifested in 2000—2016, and the percentage of area of different driving
types in 2016—2022, in descending order, were as follows: climate promotion (82.44% ) >co-inhibition (14.57% ) >co-
promotion ( 1.85%) > climate suppression ( 0.66% ) > anthropogenic promotion ( 0.46% ) > anthropogenic suppression
(0.03%) . Following the establishment of the pilot national parks, the synergistic impacts of climate-human co-promotion
and single human activities gradually appeared, and this part was also the area where human activities promoted the rapid
growth of WC, indicating that the construction of national parks, ecological protection projects, and forbidden animal

husbandry management played a positive role in WC.
Key Words; Sanjiangyuan National Park; water conservation; InVEST model; climate change; human activities
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Table 1 Criteria for determining driving factors of water conservation change
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Slope( WC,y,,) Driving factor Delineation criteria

>0 CC&HA Slope( WC,, ) >0 Slope(WCpy) >0
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HA Slope(WC,,) >0 Slope( WCy, ) <0
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Table 2 Data sources and processing
Data name Data source Year Data type and spatial resolution
Tkt St Hh R e BE U85 PR AL 2 i g . e
Watershed boundary (http ://www.resdc.cn) -
¥ ] 2 e e S B g R e L
eI HIERFEBESEIR SRS AR 2000—2022 A% , Tk Tk
Precipitation data (http://www.resdc.cn)
FE PR B I 5 7 e e SR R v
Actual evaporation data (https ://data.tpdc.ac.cn/) 2000—2022 Bt T Tk
3 K S 2 o Y SRS 2 N
i%ﬁ% R R e B IR PR SRR A R P 2010 W L Tk
Soil data (http://www.resdc.cn)
3R A e AT i T A
Land use data (https://doi.org/10.5194/ essd- 13-3907-2021) 2000—2022 it 30mx30m
B AR A 2 4y T2 [ B3R 2
B R B S B 2T B .
Elevation data (http://www.gscloud.cn)
FANZS L o 42 R ‘
R B BE A K FE B 2000—2022 G

Annual runoff data

(http;//slt.qinghai.gov.cn)
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Table 3 Biophysical table used for the INVEST water yield model

AR A YEZE TR AL R ZR BRI 2 R B/ mm
Land use type Crop evapotranspiration coefficient Root_depth
HHb Grassland 0.65 2500

JKIE Water 0.9 1

VK Tee/Snow 0 100

FRIR Forest 1 3000

3t Barren 0.5 100
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Fig.2 Interannual variations of water yield and water conservation volume in Sanjiangyuan National Park
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Fig.3 Spatial distribution of water yield and water conservation volume in Sanjiangyuan National Park from 2000 to 2022
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Table 4 The total amount of water conservation of different land use patterns in Sanjiangyuan National Park

2 R I ZE A S K PR TR

G o 2 B 8 3
ARy Total amount of water conservation of each land use type ROKIRIRFR G/ (10%m?)
Year - S 5 “ . - . 3 - s 3 Total amount of water
HAR/(10°m?) HEAR/(10°m?) HH/(10%m?) R/ (108 m?) conservation
Woodland Shrubbery Grassland Unused land
2000—2016 18.88 0.56 73.65 3.89 78.23
2016—2022 21.76 0.76 78.26 4.88 83.52
2000—2022 19.92 0.63 75.01 4.09 79.77
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Fig.4 The average water conservation of different land use

patterns in Sanjiangyuan National Park

bR 2.27% , FIHT AreSWAT 7K SCo-AT 85 = VLR E S A BE R 532 26 A5, IF4F 44> 1 T i
NARSEEATE, T H X ZE S o A T oK PR T 7 B B SR R LU AF AR R 22 S, e B DORIA X 2
BT TN 20 .24 26 121, X 88l DR AR Z T30 AY A PR M, 1 O B AR IR R DX, O TR0 A R

A PR FK

TR & kb Area share/%

o

I 11 11 A%

ISR E S €3 U

Importance level of water conservation

Es5 =SIRERAEKEEFRERZESHE
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Table 5 Mean values of spatial correlation coefficients of drivers of water conservation in Sanjiangyuan National Park
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Fig.6 Correlation between water conservation capacity and climate factors in Sanjiangyuan National Park
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Fig.7 Results of residual analysis of water conservation capacity and driving factors of Sanjiangyuan National Park
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