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Fig. 1 Analytical structure of research on the governance of the mountains-waters-forests-farmlands-lakes-grasslands-deserts system

2 WkHEREDESRERRERE

LA FE 3 2 v 52 4 ZR 0 193 R T 6] A 2550
Y 5% ) T S, G R e T [ 0 A A B
RPN ZE AL RAL . W F b 36 B0 3 2 5534 7
A, R LT G I 76 A 25 3 B AT A i 5
ES =L P @ NSk R = Re 8 o (UM BE 05 £
LI 2.
21 HFEEH (19499—1978 % ) . % B

ARB B AT 3k,

B ST 0, AR AR BELAK - SR RE AR B
MR P — H bR b dE . 1952 4F, [ %5 B & i1

NS B g D Al D/INAILREK 3 G TR B R 4E,

BT KR Z D2 23 VST AR AR R 2 3 i,
PR K B OREF TARRL B2 0T 5T . 1954 4F,
BB A T B TS, A w7 RS
AR IR T, 1957 47, rh ot rh g i = 55 e &
ATASCIRAE, HARIEAE AR AT IOl K 5K
H TR A R M4 AE K R PG . 1978 48, [F 55

BEt e “= bR AR” TR, TR 3k E
PEZS TR UG SR . SR, 2o B B A SR S
KT R HLZ B it s, e BE A Ak v
NI NN
22 A% (1979—1998 %) . %

B ARt B 5 T 6 S Y A 1

R TF RS, A 2E PR R AL R AR
1979 4F, R IPE GRAT) Y AR , 045 8 57 vk
AAMKE . 1989 4F, (PRBEAR P L ) IE S0, 1993
A, TR /K A A5 T4 R 20 VB 7K A5
ST A A R A ) R A L 5, I B A S T
TR IR A S & S LAl i B s . 1994 4, ( [E
21 LRI ) KA, MR 1 AT R = KL
GV R IRBE AR R £ R B Y, bR 2 Tk A
AT £ HARUMNREIR B AS  [R4E 10 A, e EE
KB (e EBHATERALA L), 1998 4, KITT
AR b K R, R 45 BE R h BRI | R E bR
SEHEATEE AR A DL TACIR | A% R N T

245 5m% 633



%24% B3 #HAARE G AKARHCEEO

2026 £ 6 H

b, BRI 32 FO e AT, B AESBRE S

A, BB BARAE CHEEE AR BT SRR, H

REFEGHABL G, WG BFEH S LRNER, RS RZRGIRHSE 1A
FEZIR BRI A AR U IR B R AR

FERL B EBRIA I SR Z HARIHRTA B A TAMIR LA R G TR B R AR R Ak R — A I
@ FEBALPHABOR R L SEE s oribarss et S RPN S R ESBRE @ HURAREBI R LRI L SONS VNS NS ]
Jrii & KA TAE LG & R R S EER AT & BRI T &[5 A & BT

L 2Ny

& LIS S IR IR B A

& LSOV SR TR

& LR T R

& RSB

> 19504FAR BT UK 1 45 T
R 3, TP/ NI 13k

> 19544F, FRIEH— DB

> 19894F (FREEf k) 1EX:
i, b AT L

PRAFIST Ry AR [ 5

> 19994, GRPRE AR 4 92
i, BRI ERS IR AT

> 20004, TP RA TR

JAE, REIRMGTIROA T4

R
> 19524F, BDKRIZE BB > 19934, Tk 4%
AR T ARFFRLA A TAEREA) BIghdRok L S

> 20024, (BibiRTbE) Hhn

> 20134, /Ui =rh4ss
PR LKBR T AR vt
[Fl A M

> 20164F, Sl Lk Ak
WS BRI R >,
[F4AE10H), COCTFfEELK

> 20214F, AHTEIMKH], 58
fEARMRBERAR 30, <U
AN NP ) A L R
HEhRGAT: 105, (]
LI AP RN I ik % R R
QI ) it

Tk BT TR A TS, H R > 1994F (hERIHIRE ) & SCHE, FREPVHAY TN AREBASRIBRE TR > 20224FK, FEYIKTEA
Ees Ty B B AR i, EASHIEE SR P ARRELE W) KA B BTt A A 2
> 19574F, JFIRMBUKFAERE B[ Z AARDIRAEE, [ > 20084F, (AEAAIREX R ) > 20174F,  (Etz [E 5 AR A SLHERTE
> 19784, eBikA R R F10H, REIESEE (B &, WEESKEX, vE REAOTR) B, <Fa > 20234, JKORIRRIHK AR E SR
TR, TFOsEsd  EBRTREAAZ) FERREX RISy B AP A: i 3L iAo R AR A R A R
[EdEERT) > 19984, RKITPEKJG<EHIAL FEHLH A 7 B 5 S > 20204E8H ,  CILKARIMIET > 20244F, ffEafbt-pufi 27
BEGRPEEA; PEEATHE, IR > 20124F, SR /ASARAIEE ESBE R TR (R A LA 0 b — PR Al AR g
FEH; DUTARIR . B RERT,  ASCHE A Hf—{A 17) IR LK TR Fig s TR H
TNETHE . Bk AT R T
[¥E HIZFREM R | RYEIA ) | A S R L)
1949 1979 1999 2013 2021 A

B2 iskikE#HE

ERRFHIRELTRE

Fig.2 The governance journey of the integrated system of mountains-waters-forests-farmlands-lakes-grasslands-deserts system
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Fig. 3 Schematic illustration of the connotations of mountains-waters-forests-farmlands-lakes-grasslands-deserts system
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A review on the governance evolution and multi-objective optimization
in the mountains-waters-forests-farmlands-lakes-grasslands-deserts
complex system

ZENG Xiaohong"?, YE Aizhong"?, ZHAO Chenguang"’
(1. State Key Laboratory of Earth Surface Processes and Disaster Risk Reduction, Beijing Normal University, Beijing 100875, China;
2. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China )

Abstract: The mountains, waters, forests, farmlands, lakes, grasslands, and deserts form a typical complex system
that supports the coordinated development of ecology, economy, and society. However, there is still a lack of
comprehensive studies on how governance evolves and how to optimize multiple objectives within this system. This
study reviews China's 76-year governance process: the budding and exploratory phase (1949-1978) laid the
foundation for single-objective governance; the initial phase of systematic governance (1979-1998) formed the
prototype of multi-objective coordinated governance; the advancement phase (1999-2012) elevated governance to
the level of a national strategy; the deepening of ecological civilization phase (2013-2020) established the
"community of life" theory; and the new era of intelligent governance (2021-present) promotes technological
integration and innovation. Related research indicates that achieving "comprehensive optimality" for this system
typically requires reliance on nature-based solutions and cross-sectoral collaboration, while safeguarding the
stability of ecosystem service functions and identifying Pareto-optimal trade-offs among ecological, economic, and
social benefits. This paper further summarizes the application patterns and objective function specifications of multi-
objective optimization methods across multiple domains in this system, covering comprehensive trade-offs across
dimensions such as economic and ecological benefits, suitability and land compactness. Current research indicates a
trend toward deep integration of intelligent algorithms and governance requirements. This systematic review of the
theoretical and practical evolution of governance for the mountains-waters-forests-farmlands-lakes-grasslands-
deserts complex system, as well as related optimization research progress, serves as a valuable resource for similar

system governance studies.

Key words: community of life; governance; ecological restoration; process; multi-objective optimization
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