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Fig. 1 Location, land use type, geomorphology and climate division of Hengduan Mountain region
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Fig. 2 Framework for the spatial heterogeneity and driving mechanism of water yield service in Hengduan Mountain region
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Tab. 1 Driving factors for water yield spatial heterogeneity in Hengduan Mountain region
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Fig. 3 Spatial pattern of water yield service in Hengduan Mountain region
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Fig. 4 Influence of different driving factors on spatial heterogeneity of water yield in different climatic and geomorphologic zones

Wil o DK J TR X, AERR T LU DX A O KR O IREL DX, ELRE K i 2 [ S TR s
PR 0h DX 2 I R S 7 KB A T B IR, ARSI | AR AR AR RE 25 A PRI DU i
SRR A0 2 HOAR BRI 2 i 7 /K s () o3 A o RV [l s P Ay, (B EEE X I IX
VARG iT—aE . KR, Sk N FAEe 22 . REdbiX, BokaEse, H
HA WAz B, DAIPEERH) VIR XX, AR, FE/K 7 600~
1800 mm A3, SREUAFEK 23 8] 70 S 0 BRI N R, R T) o 62%, WL T 52Pn
UK RN IR (27%), HERTURRERE AR, A8 13%, 1Mt A FH2E
Xb AR s [l oA RS e Al A2 o AR DU DRI YT —RE | T B X e B2 i g A A 1
IR SEPRZE R, RIS R 2 R B Y RO, 2R TN —1b TR%
KBS S B, A PR Ao £ T BAORE, TR, ZEE L
ORI ZE R RN I, KSR, AR e T 281
3.3 kRS = @S REMEFRZEEH

EIRNE T T A TR OK A B AR AR, (HEEPRd RR, JEZ AR AT
Z IR AR AR L R R E T K S AR Jy o 22 N5 PSS RN e R T 18
SEAEREARIWT LU DGR SR ARSI XN, DTS EA R IR 7 K 25 18] 23 Ai A SR s i 1 e T
AR TR REE , RBUOOUA TR SR AR 3 (22) o (R AR A5 IX
W, SARZE DT RS T 2 8] B S BAE TR RE D et , HUOR USRI 15 L A
FZEH TRYZZE. . ForP oK &5 28 Bl i S BAR TR W22 D B R AfL, AR T ik 97%,
VWIER] —FK (ZEH0 29N, BMERoKE GEEdE) ML, SEbrzsil (BokE)
A3 [ 28 St o WA MR K S p s W e Btk . 28— SRS EAEMTEAR 2 X B A
—ERZEE, ER BRI TR AN 1 ARSI, K-S LA
KRV AR RA B S W5, R I 70%~90%Z 8] o i S s IX. (B AR IX A 25—
JIVEIX), SEPRzg S HAL N 7 A AR R A BOS R RERE ST, 2978 60%~70%, HH
PASE PR 28 B K B AR S A9 52 B g 3 o A P i U X rp DI XA G v T —
M TR DX SLPRZR AL R IS RS BA R A, TR JEAE DX K 5 A 2 R 5
HARIOR T K5 28BS E



348 R B A RN L D K T 55 25 0] e S S DAL PR 23 615

*2 AR SERBX KRS = EEMEFZEERERN
Tab. 2 The dominant interactions between two driving factors in different climatic and geomorphologic zones
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Tab. 3 Identification of water yield important areas in different climatic and geomorphologic zones
in Hengduan Mountain region
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Spatial heterogeneity and driving mechanisms of water
yield service in the Hengduan Mountain region

DAI Erfu"’, WANG Yahui"*

(1. Lhasa Plateau Ecosystem Research Station, Key Laboratory of Ecosystem Network Observation and
Modeling, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Ecosystem services, which include water yield services, have been incorporated into
decision processes of regional land use planning and sustainable development. Spatial pattern
characteristics and identification of factors that influence water yield are the basis for decision
making. However, there are limited studies on the driving mechanisms that affect the spatial
heterogeneity of ecosystem services. In this study, we used the Hengduan Mountain region in
Southwest China, with obvious spatial heterogeneity, as the research site. The water yield
module in the InVEST software was used to simulate the spatial distribution of water yield.
Also, quantitative attribution analysis was conducted for various geomorphologic and climatic
zones in the Hengduan Mountain region by using the geographical detector method.
Influencing factors, such as climate, topography, soil, vegetation type, and land use type and
pattern, were taken into consideration for this analysis. Four key findings were obtained. First,
water yield spatial heterogeneity are influenced most by climate-related factors, among which
precipitation and evapotranspiration are the dominant factors. Second, the relative importance
of each impact factor to the water yield heterogeneity differs significantly by geomorphologic
and climatic zones. In flat areas, the influence of evapotranspiration is higher than that of
precipitation. As relief increases, the importance of precipitation increases and eventually, it
becomes the most important factor. Evapotranspiration is the most important factor in a plateau
climatic zone, while in the mid- subtropical zone, precipitation is the main controlling factor.
Third, land use type is also an important driving force in flat areas. Thus, more attention should
be paid to urbanization and land use planning, which involves land use changes, to mitigate the
impact on water yield spatial pattern. The fourth finding was that a risk detector showed that
Primarosol and Anthropogenic soil areas, shrub areas, and areas with slopes <5° and 25°-35°
should be recognized as water yield important zones, while the corresponding elevation values
are different in different geomorphologic and climatic zones. Therefore, the spatial
heterogeneity and influencing factors in different zones should be fully considered in planning
the maintenance and protection of water supply services in the Hengduan Mountain region.
Keywords: water yield service; INVEST software; geographical detector; attribution analysis;
the Hengduan Mountain region



