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Abstract; With the advent of Anthropocene, the development of science and technology has made the man-land relationship
increasingly close, and the contradiction between human and nature has become more and more obvious. Nowadays, how to
deal with the relationship between socioeconomic development and environmental protection is at the top of the agenda of
China as well as the rest of the world. In order to solve the problem that only one single element or only one type of

ecosystem were considered in the traditional ecological conservation and restoration projects, China launched the mountains-
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rivers-forests-farmlands-lakes-grasslands ecological restoration projects in 2016 aiming to manage all kinds of ecosystems in a
holistic, systematic and comprehensive way, which requires the active participation, common protection, and joint
management of interested parties in various departments. At the same time, the guidance of scientific and systematic
ecosystem theories and methods is also the premise for successfully and smoothly implementing these ecological restoration
projects. And the final goal of the projects is to maintain the integrity of all kinds of ecological elements, and keep the
resistance, resilience, and self-organization ability of ecosystem in good condition. However, there are still some problems
in the process of current environmental governance, such as poor understanding of the concept and mechanism of coupling
within and between different systems, insufficient attention to "scale" , and lack of scientific analysis methods, which have
restricted the effectiveness of protection and restoration. In this regard, the concept of coupling in the field of ecology, the
mechanism of coupling within and between different systems, and models and methods that have been applied in the
researches on coupling on three scales were introduced and summarized in this research. Then, the Shule River Basin, a
national key glacier water conservation area and a priority area for biodiversity conservation, as well as one of the pilot areas
of mountains-rivers-forests-farmlands-lakes-grasslands ecological restoration projects, was taken as an example to analyze the

coupling relationship between ecological elements and between systems by applying the models and methods mentioned

earlier. Finally, based on the case study, a multi-scale coupling analysis framework and an " up-scale" conservation and

restoration pattern from the coupling perspective were proposed to help relevant decision makers to clarify the coupling
relationship between ecological elements and between systems in Shule River Basin and other pilot areas, to enhance the
scientific rationality and effectiveness of the overall environmental governance, and to promote the sustainable development

of our society and environment.

Key Words: mountains-rivers-forests-farmlands-lakes-grasslands ; ecological protection and restoration; Shule River Basin;

multi-scale coupling model ; coupling analysis method
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AL X TERMAE NI kA A S R G RE-E KSR Y) RHEDS R G0rh -+ HEm- A X
FUY M R AR AT IR AF . RN AR S AT T /N R 1 AT AT R T A R
BRI E LR MRS R,

T3 — WIS ER R O R 5 AR R 5 40 A o BB BE A% e JIROWL N i 56 7 A T RO R A
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Table 1 Coupling models of ecological elements on ecosystem scale

e Ak EEH YRR 27 3CHik HAARH
Number Model name Main purposes and features References Application examples
1 . . FAT RE B AL H Bk RAE ER KA B A0 AR [14] UL SR 3 B A AR 4 A K L B R K A2
IRE A . ; N
ARSI BEPS BUE /LR Su R BT/ Aty gL

2 ORCHIDEE #%#! Bl AR R G PR A R [16] READL TSI A FH b A B A K B A 4 5 1
] p 2B 45 R B0 5 K ) B AL K He LA B R
biikits

3 WaSSI-C BB FZK > it o T SR A (WaSSI) AK Bk [18] TR PR IR SRR AR U
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4 TVGM Zid T ZEFHA 17 N UK & [19] A AR -RAL T BRI S XU R AL
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BHRIZE RO N MRS R AL T T F 58 30 50 2R il Hl X K-

BB A LR 2
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BEPS . dU# A= 25 R G0 4R 72 F18530 boreal ecosystem productivity simulator; ORCHIDEE ; G B R G-k organizing carbon and hydrology in

dynamic ecosystems ; WaSSI-C TR -BR water supply stress index-carbon ; TVGM ; B} A5 3 $5 4578 time variant gain model ; WOFOST ; T FLAR & HF
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Table 2 Coupling models of ecosystems on landscape scale
i 2 EEH Y B 275 ik HAA R
Number Model name Main purposes and features References Application examples
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e EyiN FEH B S 3CHk HARR
Number Model name Main purposes and features References Application examples

7 SWAT #57 AEADLTF A A () Bl A2 A2 25 3R GE X Jil i [38] A 1990 4F & 2020 4F # [ 2 A ]
KA RGN, AT T oK R A R 2B X A K - 5 1 5 0
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MIKE SHE ; BRI 7K SCEL# Mike System Hydrological European; EALCO ; 4= i K S, WA (1) A= A5 B 4L ecological assimilation of land and climate
observations ; DLEM ; [ifi A= 35 R GE g 254584 dynamic land ecosystem model; HYPE : BREE/K SCHUM hydrological predictions for the environment; SWAT
THOKIFH TR soiland water assessment tool; THMB : #4J1-/K J1 -HUA-4EfL1J 72 thermal , hydraulic, mechanical and biochemical processes ;SiB2: 55—
R 177 B W) B8] Simple Biosphere model version 2; GCM : 23R BB global climate model
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Table 3 Coupling models and methods of social-ecological systems on region scale
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Number Model name Main purposes and features References Application examples
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o R PRI A R R 5T TR FET LIPS 0 B4R N T SE I i
TR AT 457 2 Kk e AR Bk K R 1Y IBUSKE Pk
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Pressure State Impact Response
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Fig.1 Frame diagram of the coupling mechanism of water-vegetation-soil; The key elements are coupled by water cycle and carbon cycle
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