55 45 %55 10 1) S & 7 i Vol.45,No.10
2025 4F 5 H ACTA ECOLOGICA SINICA May, 2025

DOI: 10.20103/j.5txb.202408272023
DL, SRUST . T 112 Sl B 1 AR A R M 57 U s (AR S LERIE S A 25241, 2025,45(10) :5043-5052.

Li Y F, Wu C F.Research on the mechanism of spatial transmission of ecosystem service flows oriented to movement processes. Acta Ecologica Sinica,2025,

45(10) :5043-5052.

Er_,‘ ﬁj\ * E,]ilu\z‘?éj[\.ﬂﬁ i}l

7 14 1, = a b 2

e PLRC T KRR

1 HVCIM A KBNS BEZE e, B 310018

2 WL R+ M5 E R R JRUFIERE, B 310058

l-l)}

8] % ST R

FEE LSRG WO R RENS 1 22 FE A0 10 It S A4 b 325 18] 1 Bl A 7 23 (B A 5 AR T 7 et R P R 95 280 o 9K
MARZE HAT, 2 0 TR R G 55 U BEAE A 4 b T2 20 B B, A F 58 22 85 T IR 55 (b 2 — IR 95 U 3 — e 55 7 5K 1 4k
FESR T, S OG T T A 25 AR U 55 Tt B 25 ) P A AT AR A, R Rt A28 A 25 b 2 2 i ol 0 i izﬂﬁlej‘v)\%ﬂ s
TR F R IR PEERIE 5] AL MAELR T M A 25 R G55 i T IR — K 8l — 8% 19 = B Bz sl id 7, 3 HILB RS 73 B
it R AR 25 AR GRS W AT RS2 AT BBl AeT 37 % ) HEAR [t PSS B R B, Al 55 3L B IR T O 3 8 v ) 0 Jo 5 B 05
SR A% RN S TS () Jay v DR IR 55 (b e (o B 52 B A ol B A 22 5 IR 55 U K 8l 19 52 o 2 38 sl i i v ) 5 B Y 8
A AR 52 B S COREIORT LA U0 D = IR Sl 2 20 5 T A K 8y PR 25 i 55 U A 07 8% ] it 5 O Jor s 1 3t B = 24 Ale o v 928 A 5
T, e A RGN AE SR GRS R - - R SRR I, Wiz il 72 i & RGNS HEAAE S R GRS
TSNBLR T 5 LA S R 22 5 A B T W Ah AR S R G55 I EE IR &

REEIA) ARG TS I s 2 (AL 1B B s AL

Research on the mechanism of spatial transmission of ecosystem service flows

oriented to movement processes
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Abstract; Ecosystem services are recognized as being able to be spatially transmitted within geography in diversified flow
forms, subsequently exerting their service utility in different locations. Complexity makes the concept of ecosystem service
flow a frontier issue in the field of ecology and geography. However, the theoretical cognition of ecosystem service flows is
still in its infancy. Most of the existing studies have been conducted using the basic framework of “service supply-service
flow-service demand” proposed by SPAN conceptual model. Although abundant academic research has been made on the
static cross-section changes of ecosystem services in geography, the current dynamic cognition of the whole life cycle process
of human ecological well-being is still insufficient. Considering that the conduction of ecosystem service flow can be regarded
as a kind of spatial motion process, which has the characteristics of motion relativity, energy conservation and structural
continuity like general fluid. This study introduced the basic theory of hydrodynamics into the classical framework, and try
to establish a research framework of the three-stage “formation-driving-displacement” movement of ecosystem service flow.

Through this new framework , we explained the formation, driving and displacement mechanisms of ecosystem service flows
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using the modular decomposition method. The study shows that; (1) the formation of service flows originates from the
support of material and environmental bases in the open system, which is manifested as the gradient potential difference in
the heterogeneous spatial pattern due to the mismatch of ecosystem service supply and demand. (2) The essence of service
flow drive is the change of force and energy in the process of movement, which can be broadly subdivided into three types of
drive ( geophysical-chemical natural processes, biome behaviour as well as human socio-economic activities) and five
driving factors ( natural, biological, market, policy and perceptual). (3) The spatial displacement of ecosystem service
flows can be abstracted as a function of mass points in three-dimensional coordinates, which can be portrayed
comprehensively through coverage and flow paths, and is affected by a combination of factors such as fluid content,
environmental media, and transit carriers, and is a dynamic presentation of the ecosystem service patterns-processes-scales
within the human-land coupling system. This study aimed to elucidate the common rule and spatial characteristic behind the
diversified ecosystem service flow phenomenon within the human-earth coupling system, which can not only help to enrich
and expand the theoretical system of ecosystem services, but also provide support for guiding the direction of high-quality

and sustainable development.

Key Words: ecosystem service flow; spatial transmission; movement process; mechanistic study
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Fig.1 The three-stage process decomposition of “formation-drive-displacement” movement of ecosystem service flow
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Fig.2 Diagrammatic representation of the formation mechanism of ecosystem service flow
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Fig.3 Expression of functional modules for the spatial conductance of ecosystem service flows
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