755 i F 22 4R Vol.75, No.5
2020 5 ACTA GEOGRAPHICA SINICA May, 2020

= ERENERIF THAMRRHNSHARER
XRFLEEASE b AXR S R

(1. JEEIRVE R 22 M R} 2 bR 5 W U A 5 1 5 o SR 6 %, JE BT 1008755
2. rp ERL A B A SRR AT ol 3T 5 O A S T S %, T 100085)

WE: NMARSRIMERI TG AR E B H A LR R R AR T B — R sh 25
45k 1 ) A R GBS IB AT I R A 2R, A IR A ) BRI SR AP LR R A
RGN S UGS e . A (KSR ) AT AR DLOR R 3 SR e 45 MRS E S HAR Y3
s ) B AO0F [ AR AN 2L sl A I 2 IR AR BE T , D A3t AR GERTE v B Ak B U
A E AR AR A R IR R AR IR AR . A SCLAM B SRAEBE K I BUOR 5 A S RGeS [
I3 AT HERE R PR S A DA 7 A i s AR ) N ER Stk 0 2 R 1 s (e A2
NEFETEARAZR = BER R S (K S 3 WF IR, JF NG5G (DI RE L (B =5 T F A [+)
WD RESR YT B 23 ()RS T3 R hn A A, 31 H DA R BRI 2R 8 PR P 19 2 TR | TIb At
Geah A R 23 ) B (R W 2R A TRAP S A E 2 R D (R 58 R = 0N AT LA A R e 875

WG B Z 7 1]
KR ARG oS TR E ; B R 5K

DOI: 10.11821/d1xb202005001

AN RS (JRFRAHC R IR S, 8% P50 Human-Earth Systems), & Hi 38 3R
BER NGB ST RGN AT B R G, IR #=F izl A
RAEMMEERI T NG HAE R r A B R L A EAE I B —Fh AR S5
T HBIIReE . ARG, B RA TR AR G0N 2 S v B AT R
FHZRGRE . WSS . R S SR sg U 2Rl &, ARRES
REWPEARANANRE RIS RS (Coupled Human and Natural Systems, CHANS 1,
Coupled Human- Environment Systems, CHES) #l4t & —4: & R4 (Social- Ecological
Systems, SES) “*. {75 A R 585 2 A HAE M sh P S e, B A RS
R GURE AN ISILA, ARG NE, W S AT R 8 & R 1)
PR AER

g e AR 2 ) b 3K 2R G SIS R G A B e 5 I st i Bh AR s AT i AR, AT
DX AT R 2 e e i L S e AR It o R S S RIME N R AR R GE, N R G shAH
Jay . ARZMER AL . RS NSNS TN AL R G S A R, RN
R G S ASHETR TR SR IR R GRS AR, Mt a—E S ARG HIe Y E

s BEA: 2019-05-05; fEITHEA: 2020-02-03

HEEWH: FEFEAVILTRIQ017YFA0604701); [F5 1 AR 3430 H (41801059); Hh v 25 e SEARII I 55 2% 4 33
[Foundation: National Key R&D Program of China, No.2017YFA0604701; National Natural Science Foundation
of China, N0.41801059; Fundamental Research Funds for the Central Universities]

PEZ AT : XI#4%F(1988-), B9, BEVEPG LN, PRI, 2 MFLRG [ RIS 5o 82T
E-mail: yanxuliu@bnu.edu.cn

BIEE : EAAN1958-), 53, PIERFEBE R L, WFFE G, 1AL S0, o E B2 20 25 51(S110001618M), %2 3
FI2ELE A9 . B-mail: bfu@rcees.ac.cn

891-903 11l



892 i B 2E 75%:

M WA, ARCHIRTTZS [EPKSE 71 (Spatial Resilience) 1E A ARG ahA
m%@%?ﬁMTﬁﬁ CERHAME SN . AR, BRI SR SPE AR,
Mt —2 3w ARG s AR, XIS I Z BT HE 8 10 25 [a) i 120848

1

1.1 NMEE—4TRERENBIZEIKRE N

1973 4 Holling & X T A= TN RGN 1, FHFRIB N RGWNPOIRESAS 1 |
IR SR & S E IR R AR E ae 1M, 21 ik, #HAa—EXREKE T
—IalgE A, AR HIEE O . e AR R Z A TS D RE4ERT
FiEflae s, mRGRZ BT UMRFF RGN . Dife . Rtk MO RUHEAS A AR B ()
FARIMEI ", R A Skoett . 23 TR0 AL . BN T 2E ) FiH
TR RGERE IS OCE RO N A, FEIE RN EEER . BRI AE— R A&
BRI SRR, #ha—E B RGEWKE T RS A O A B, IR AR
M | KEF . RS R GG,

FRYKE 156, Wesst: . G0 RE ) S e iirt S—A AR R G CHME S, I
BN M ABEMRIRE A E? Cutter FKE M55 ME . & N BE 1 AV E 1 1)
KRG RE N, FFANESS AR 7 BT 5 [ A ) O o SO — 2, i) TR AR 1f
HOMESAELRRY - BRI, GG AR | SURPE IS N S & A i 55 1 2 i i R 8 ey
Tk, WD TR RAZAT; KR S F i R AR I RE S, U R A S0
BIRRESI™, I, YK AR T ME 55 P78 PR L S BB S it R G AE A IR S R R T
PR, AN, ANHRG ST E HOCE RGN AR, Wik E T
T & R RS BIE, IO REE RE S KA A SR T
PRIZ TIRE AR A R G sl A R v 38 M

M2 &, Cumming #8125 MV &, B AL S RBP4k
AH AR 575 AR LA Z 028 RO B X RGMKE 1 0ysem (e RGEMKE T g ) =,

A EPRE T EE N R RS A s M A BRI B R, KA JBR . R
BoE A S RS MR e, KR N EAA SRR L, DR A @ﬂﬁ@ﬁ%
TN RS R A VKRR ) AN AR e AR FE I . A MR DA T A A () Bl
AP, SRS A RTE RO AT, M TS R T A SE sk, 28

Hf‘ij’% 23 Hf‘%’fa' 48
KRR
BiRAY
"lIIII"‘llllll'}‘liilllll)

E1 WA H—fE 55— R AE 1 ABE S CER (2 H SCRk[20])

Fig. 1 Relationship of resilience, vulnerability and adaptive capacity (Revised from [20])
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Fig. 2 Main contents and research roadmap of spatial resilience
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Research progress of human-earth system dynamics
based on spatial resilience theory
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Abstract: The concept of human- earth system represents a dynamic structure formed by the
interaction between human and earth within a specific region. Considering the complexity of
the system, it is necessary to construct a more powerful indicator system to describe the
interaction and reflection processes between human and earth systems. The term of spatial
resilience can be understood as the overall ability of regional space to absorb, recover or
transform natural and social disturbances. Spatial resilience targeted at securing the structural
stability of human-earth system, and it also provides a new approach for the shaping of targeted
theoretical models and quantifiable indicator system in the study of human-earth system. This
study reviews the research progress of spatial resilience from three perspectives, including:
ecological policy and ecosystems spatial resilience from a natural perspective; environmental
changes and spatial resilience of community production and living from a social perspective
and the spatial resilience integrated indicator system from a comprehensive description
perspective. Then the article puts forward three important directions of spatial resilience
research in China, including understanding the spatial state that guaranteed system
sustainability, identifying the spatial thresholds of human-earth system dynamic process, and
satisfying the national demands of ecological protection and social development. This study
also discusses the spatial resilience indicator system in various human-earth system functional
areas from aspects of system structure, function and threshold. By the deepening of the theories
and methods of spatial resilience, the human-earth system dynamics can be further understood,
so as to improve the regional level accuracy on simulating the socioeconomic, environmental
and political paths, and provide key theoretical and methodological support for the decision-
making of sustainable development at global, national and regional levels.

Keywords: human- earth system dynamics; landscape ecology; sustainability; threshold;
national demands



