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Abstract; The social-ecological systems ( SES) framework is one of the most widely used methods in the field of social-
ecological system research, which analyses the key elements and interactions of social-ecological systems and provides
solutions for diverse and complex problems through action situation analysis. However, systematic summaries of its
development dynamics, research approaches, and application fields are rare in the literature, which is not conducive to
more researchers understanding and applying this method, and would also affect its further development. Therefore, this
article sorted out and summarized the above issues combined with bibliometric analysis, and discussed the shortcomings of

the SES framework research and its improving directions. Firstly, the SES framework has been improving since it was
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proposed by Ostrom in 2009. Its research has broadly gone through three phases of initial stage, sustained growth, and rapid
development. Secondly, the research procedures of the framework can be summarized as focusing on core problems,
selecting key variables and evaluating the results. Thirdly, the application fields are focused on three aspects: attribute
study, comprehensive management analysis and public policy evaluation. From the existing research, the core problems have
covered specific issues of multiple scales and types of social-ecological systems; the first-level variables focused on Resource
Systems, Resource Units, Governance Systems and Actors, while the use frequency of the second-level variables varied in
each application fields because of the different research focus; the evaluation of system results was mainly based on
qualitative analysis, and the introduction of quantitative methods helped to quantify some of the variables. Given to the
characteristics of multi-disciplinary integration, wide application range and flexible use of variables, the SES framework has
strong effectiveness and applicability to social-ecological system research. However, there are still some deficiencies in the
existing research. The first problem is that SES framework does not clearly present the definition of variables. And the
existing studies are weak in analysing the differential characteristics and interaction links of the system across scales and its
dynamical evolution patterns. Therefore, future research should focus on the definition, selection and measurement

standards of variables, and strengthen spatial-temporal research on social-ecological system interaction.

Key Words: social-ecological systems; social-ecological systems framework ; sustainability; public resource governance
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Fig.1 The composition of SES framework (adapted from literature ')
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Table 1 Second-level variables of SES framework
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Fig.2 Trends in the number of publications related to SES framework
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Fig.5 Use frequency of second-level variables in SES framework applied research
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Table 4 Top 10 high-frequency second-level variables used in SES framework applied research from the perspective of research scales

PERNEE AR Jri b RBE
Global scale Regional scale Local scale
TYUR gL TYUR gL G LIk
Second-level variables Frequency Second-level variables Frequency Second-level variables Frequency
GSS 2 Al 19 Al 22
GS8 2 RS3 18 A2 17
A2 2 GS1 17 GSS 16
A3 2 A2 16 RS3 15
A5 2 GSS 15 A6 13
A6 2 GS2 14 A5 12
A7 2 A5 14 RUS 11
A8 2 A6 14 GS6 11
01 2 A8 14 A7 11
S5 2 GS4 13 A8 11

ARG G A R B S A M E . RS PR it 25 RGN AR S R GuAH AR i 7250 BT
ARRGUIRE SFRHE (A0 RS9 FFIR RGEAY X AL RS3 FAL \RS5 REEAE ™ 1 (RS IR SAST LL & RU3 i
BN E S RU4 25 HSE) W, A SRR T 5 TS R FHE R (W0 GSS FAEHI  GS1 B
LY GS1 ARBUR AL A2 178h 3 it S a3 @) X R GBI (£ 5) . LeRIBBM R & 25
AHOCAR 5 125 BN 7843, AL ST PTiR B R G s AT L] (40 GSS AR | GS1 BURF 12 | GS2 R 4121
85 AT FOARAE (40 A1 FHOCATsh & B A2 #E &P m M AS SIS 15 ) . TEZEA TR FEAF 4T A A+ 5
Wl A A — TR IR R SR T B (RS3) X UL 2R SES HESRLE SR FRATF 55 Xt AR 28 R GE A
KABRPF AL, ALECERFNE T BOR I 5 e & FE (0 A2 255 J@ 1 A1 £ A4 i
BHOAT WS AS G ) A6 R SRR ) KX R G0 A s (] B A6 2 B ) St 32 4 (GST1
I .GS2 AEBURFALEY) FHRAERLIN ( GSS) 94347, iX U S R0 5E 70 S T B AE S PR R J2 1 i ELAAR A T 3
0, (H AR TERT A 25 R GEM AR 7% RN A [

x5 HREEMNAT SES ERMARRIEIM_RESH 10 i

Table 5 Top 10 high-frequency second-level variables used in SES framework applied research from the perspective of research fields

RYE AR ARIEE HoAtb
System attribute Governance mechanism Public policy Other issues
— Y AR — Y AR RN RN
G ik . Gy BB . Gy i .y ik
Second-level Second-level Second-level Second-level
R Frequency . Frequency . Frequency . Frequency
variables variables variables variables
GS5 6 Al 26 A2 8 Al 8
RS9 5 RS3 22 GS5 6 A2 8
GS1 5 A5 21 Al 5 A6 7
GS2 5 A2 20 A4 5 RS3 5
A2 5 GS5 19 RUS 5 GS5 5
RS3 4 A8 19 GS1 4 GS6 5
RS5 4 A6 18 A7 3 GS8 5
RS7 4 GS1 17 A5 2 A7 5
RU3 4 01 17 A6 2 A8 5
RU4 4 GS2 15 GS2 2 RS1 4
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Table 6 Quantitative methods summary
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