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Fig. 2 Conceptual consilience mode of integrated risk governance for social-ecological systems

PPN R G IR S5 1 5 T RE 4 S5 DL AL IR AR M s P (7 30) RIRE 17 AR, HHi
ThR Bk = — P S SR R BB IX MSCR BERE T o BOZA 53 —BK 3 (I R) SkuE A4
RYLIE B SO TP M TEMRLE AR . SCBIB I XU Y B As . b A8, X Rl
RGWFEVERIRSN F1 R R G “BEER 17 ©, HIECk “Consilience”. Consilience —ir]
I 5L P F 1847 4F Whewell W FIT 25 1) The Philosophy of the Inductive Sciences®™— 51,
241 1] Consilience S I BERLF HO A F A HEA . TN | SR & G 8 — 1k, SmIE A2
LA AR . 7E 1998 4 i E.O.Wilson fIt 3 11 Consilience: The Unity of Knowledge®™— 13
Hr, TR R M b Consilience — iRl BERITR M — Ik, REEH “BERTI” KRBT RGEHH
BTRG . FER . BT EREAEER (RD “BE07 ) MUBE T (B0 R ) MRE
J1, “BERTT WR/NREXEEC AR R E, BHZS R ERRCR | BRI

“BERDIT ERRGE CBEL” MOCRIT BRI — RIS FRE, WRRGENTERPIR
SIEME, BESRGEN CGHFIIRET AKX, “BER) MG BT FER RGP A
PLETCIR AR R, T R I1” HERRSBRIUE G iR, SRR G )
PPt X RGELRG BN . HRBTOMESTE (B FIoE R R i

BESR T RIS NI 2 Fir s . BUR . Slk . Al AN 41 SR B 9 XUR: 1 A
#ATEAC AR ER TR R RNSGE, AE A ERE S, ERTHS TR
5. U TR ESTREMGE T RS L, XETRgik—Leg, WREE. I
P Vs I I —FPEER G L5 R SE, A REE L b RlafE .

3 BERIEAH

BERNIMEABUE “2ia7, BRI RS FELEEREE T st Rk, SRRt
RGN —RINTEE L. RGCHAMEE, sttt . WEMESEAER 200, T ELrn
PUfRE, IS A FSUSR LS T4 S, BRI ) )~ p Tl e ik Jr itk
1o ARSCERMBER T ANSEAR, AR FZ5 0 TR~ P AN R IR 712, WBESR T 5t



SIREE S A SRR GRS WS P IR 5

IAEY, A TR B R
HEKER . ok FA SR A
WILFER, B RMLIA—F
FHLI A IRARLR K, AR,
#) 7y 5 R IR T AT PTIE
o YRR M.

BREIE: (—) FTA
A 22 A — R M AT
RN 695 (=) £
AL GE A ATAR T, HEAR4R
BRI R KT F it 5 7
HRES RN () MK
LINH FARAN LT R B89
RBAFH) TAEM AL, ARIRA L
Q. EH. BT
.

IAEY, A TR B R
HRKEF. ok Eh 5 R A&
RILFEF R, B RANLL—F
EHLIN LA AR K, AR,
89 7 F R IARILT AL FTiE
& “WHREE R,

EAREIA: (—) FTH
AR 2 G A G — R N AT B,
RIS 69585 (=) £
STHLN T E A FTIR T, HARAR
BN AT KB ok 47
BEZUESM; (Z) A%
KN LARAR 2 P R B89
RAFo) TAEMAE, MARRI A
QR B ERF @GR

.,

K3 Bl i I s B 18
Fig. 3 Collaborative tolerance schematic
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Fig. 8 The anti-strike capacity of various network models
under the mutual aid mode (a. The anti-strike capacity of
various network models; b. Consilience network model to
improve the anti-strike capacity of system)
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Fig. 9 The anti-strike capacity of various network models
under the replacement mode (a. The anti-strike capacity of
various network models; b. Consilience network model to
improve the anti-strike capacity of system)
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Fig. 10 Consilience system optimization design to
improve the anti-strike capacity of system under the

RSSO 445545 CDLO HPgeiE S 1 AR 25 e 1]
1 AEBRRERXT, BRI R
GEHUITRE I RSN (a. 52 AT 5 2625 i A
WREKT; b, SRR AT AR R R R )
Fig. 11 Consilience system optimization design to
improve the anti-strike capacity of system under the

mutual aid mode (a. Overall node functioning level after
strike; b. Relative improvement in overall node
functioning level)
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strike; b. Relative improvement in overall node
functioning level)
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Abstract: Based on the concept of ‘consilience' in integrated risk governance, this paper
aims to develop scientific meanings of consilience in a systemic manner from the
perspectives of fundamental principles, synergistic efficacy, operational means, and
optimization process to improve a system's robustness to resist external disturbs. This paper
proposed a new consilience mode for the purpose of complementing the existing theoretical
system of integrated risk governance. The results presented in this paper show that the four
proposed synergistic principles (tolerance, constraint, amplification and diversification) can
well describe the characteristics of consilience in integrated risk governance of a socio-
ecological system. The principles set four optimization goals in terms of ‘consenting in
minds' and 'gathering in force' in the consilience theory. The consilience mode demonstrates
how the synergistic principles and their optimization goals are converted into a series of tasks
including the popularization of social perception, the rationalization of cost allocation, the
systemization of optimization and the maximization of cost benefit. With implementation of
all these tasks, the consensus and social welfare can be maximized while the cost and risk
can be minimized in the integrated risk governance of the socio- ecological system. The
modeling and simulation results show that a complex network system's robustness can be
improved with increased system consilience when facing local or global disturbs. Moreover,
this kind of improvement can be achieved by optimizing the structure and function of nodes
in a socio-ecological system. The consilience mode also complements current disaster system
theory in which the concepts of vulnerability, resilience and adaptation may face limitation of
addressing integrated risk governance problems in a socio-ecological system.

Key words: socio-ecological system; risk governance; consilience mode; synergistic efficacy;
integration



