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Review on the Concepts of Vulnerability, Resilience, and Adaptability
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The concepts of resilience, vulnerability, and adaptation are increasingly used in the fields of global climate change,
natural disasters and other environmental studies. However, each of the concepts has different definitions. This paper
reviews the definitions of vulnerability, resilience, and adaptability, and shows that the concepts can be categorized
based on some attributes. First, most vulnerability concepts involve exposure, sensitivity, and adaptability. Second,
the concept of resilience is classified into engineering resilience, ecological resilience, and social resilience. Regime
shift is also an important concept in ecological resilience. Third, the concept of adaptation/adaptability is classified
into the context of the target to be operated, the degree of system modification, as well as the timing and duration.
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BLLTCYRATALLLELINDHEN AT — R

I, [UELEBHCEARKEEDOREA(LIZEL T,
Mfggate) , v dx=r ), T#EGH) &) HEE
DEBEIfbhT\WD, ZThbOMEEE, HFEEO B8R
$¢5E (Natural Hazard) , ZAEfES A7 A (Ecosystem) , Hfi
ERERBEZ M (Global Environmental Change) (Z B9 % Zifr
T EPIC RN THEEE L T & 7= “vulnerability”, “resilience”,
“adaptability’ DBLE N HEA SN D THLLEEZD
No, TSI, HNOREEMICHT 20 A
T A OBEREBERAT L O THY, ARV RT
I, #2327 A (Social System) 2, thSEREL AT A
(Socio-ecological System) *IZJ#IG SN TE 72, FHRY -
WG e B O T DR L 20 55—, ZDJE
RIIZEETHY, B REBVHFET 20T TERW
7o, EEDBEKREEMEAEND LIRELEZ A Bn
H5,

KT, ZOXD RAERIERLZRT D8 &3~
<, HEEEoARKE, A AT A, HERREZ(LO
HIICRT S TEFH (vulnerability) | , LYY=y
A (resilience) | , [i@ 77 (adaptability) | OREED
HIEDORM & ZDLIRBRERIZ OV TERT 5,

2. BREEILENT—F

Wk L=L o, LYY IR, Mgk, BEs{ic
T DHVAT LAOEERAT IS TCH L0, T
BREZLIZOWTEERTALEND D,

Turner © (2003) 12Xk % &, BREZ(ITIZIZERN 2L
b LB IR 2R 2 bR’ b B, RFRREI 1L, VAT A
OBEFOEHMEL B2 THEMO > BLIZAELLIE{ETH
v, EmE, AR, MELEND DS, £, BRI
LiX, VAT AO@EEOLETED R TREEIICHR 2 125
FoTWSELTHY, m LR, LEELl, Wl
EBRDHD, ZOREBNREBEN B E, TOR

(Hazard) T&®H 2% 4

3. ME5EM (vulnerability)

(1) #&4&

WMasggtklx = 7 o 2B D “vulnerare” | L B & 07
E] EVWHIERNDH D (Dow, 1992) , WEsatEoME &
VAT AL THWSGR D DILAKRRED I E
FELTEY, &V AT ALHRRELOBKRICER L
THEATHDEE XD, 1990 RS BRKEOHIZEE
-HIEREDOE, &b REEECT 5 AMtE
DOMeFIMEICEB T AL oT-, LU R i
9% &gt IC B AR CIEBEM T T VICER LT
WX 7 iy, FEENTBE T 5 el 232\ (Janssen,
2006) .

(2) E=&

WEBRPEIC 1T, HEx R ERMNEET DA, Dow (1992)
X 2 DOEZENHDHE LTS, | DHOEFRL, KE
%, RELb~D TiEEE (exposure) | ZMadutk & 72
THLOTHY, 2 DHOERIFRELITHT D T3
HE/] (coping ability) | DA MELE DOREIZ X - THEds
WERAD ETHHLDOTH A,

WeT9 1 & BRI A L~ DMRTE & B e T8 2 5T, KF
NEAELGAICEEIND ABESA 7T AT
7T =R, BESOYIEDRE S 25t &
B LT D,

—J7, Wematt & BB A IC kT B EE S & T E %
FTIE, BESL~DOBEIFTFOLOLERRL, VA
TAEERTDIERESLCETOREICE ST, #iEOKE X
WCENETLDZEICERB LTS, EOKRE SI2ER
EUBBMmE LT, YATLR, (1) BELS(baRINL,
TOBBEEHERFT 201 (2) BEALICEZHEND
mIETHHE0 (EES) #2HLTWAZ ERbIFoNT



Wh, YATLARETDHIO 2 DORIIZONT, Dow

(1992) FaiE%E TV A X R (resistance) | & L,
#%EHE LU A (resilience) | &EFELTWND,
Wasatk D EFICIL, ERD 2 SOEREZIHEZ LD HE
BT %, ZTOERTIE, REELICK2EBICHRI T
WD MR 7o SEIT, BREEAAL A~ DS LRE Sy 3R V2
VAT APHEEINTWHDLIRENKD TS
(vulnerable) | TH 2D &Ex 2% (Cutter, 1996) , fE&
AT LORE L ZOHBINIHIZER L72BE A TH
HEER D,

F72, Adger (2006) (2 X5 &, Mesttoax, (1)
BR#E (exposure) , (2) EOUGYE (sensitivity) , (3) i
Jt~7) (adaptive capacity) L\ 9 3 DOERIZI - TR
naxzensneang, (1) BEIX TVRAT LB
BRIEAOBEE ), (2) BURMEE TV A7 ABREE
FARIZ R > TEES D WITHEINLREE] , Q) @S
INE T A7 ARRBEZLIZHE#IG L, 2l 5%
BEYRT B-0ICEET 280 CThH D,

Gallopin (2006) 1%, BRI AT AL TNEEY %<
BEOMBICEVRELZLDOTHY, AT AHKOF
BT RnWEEZ, AT AOWEIRMHEITEISTE & LEE
77 (capacity of response) (ZL > TREIND ELTND,
Gallopin (2006) 12X AxHLEES ) &%,  TEREEA(ICH#EIG
L, BIERRHEEZRBL, RESEZFEE LTEH
L, VAT AOEEORERICKLS 26011 T Th D,

4. LYY IT VR (resilience)

(1) #&#

LY 2, JeRIEME LY (material science) O
SHT, TRE~NERD, Paksd)] L0 EHE LT
il Tz (De Bruijn (&7, 2007) , Holling (1973)
I, BEEMICHT AR AT AORE 2R TS L
LT, LYo REHALE, 44, LYV RiX
A RES: (population ecology) Dy EF-CAERES AT A
DOEBOFFRIZBNCTHO DI, HEET MER O
Th o7z, 1980 FRE LD HIX AMtEE & BRREOM
HAERIZER LA RAER U AT A00HETH VLR
TW3, (Janssen, 2006) , AETIE, AttELa
2 =T ICHESAEES, B AT A (social system) O
Byl 2ofEeEHT 2R ALOND
(Wilson, 2011)

(2) E&

Holling (1973, 1999) (X, AR AT LADOKHEH L LT,
[TZE) LYY =X (engineering resilience) | & ZEHE
FHIL YU A (ecological resilience) | &\ 9 22D
LYY A0S ERRLTVS S T, Zhbo
BEDRHEE LTS, REZMICHT DV AT LOL
LD ONTHHAT 5, FHERREE (equilibrium) 12
DHUVAT LERET DL, REZBIIHLTYAT A
FRD 4 SOEED D LWThrOFEB 2R & ShD
(De Bruijn, 2004) ,

(1) AT HFTEEEEZTTE LR,

Q) VAT AFET LT ITEERE~ S R D,

(B) VAT LANEML, HOREEHTHRERE~L
EELTLE D,

4) VAT LATEIREAEE, RZERRELRD,

VAT LRREREEBN LT LEY, &< ke R

Vo (1) Thbd, (2) TEHVAT ATEREAL
WX B E 2T 5 b O OFOTHIREE~ & F
b, VAT HNTEMIZENTELD LT DHE, ERTEAE
SFECIRRBIZRYFT 2 Z Lidevn, () THEVAT A
DOEBERMEENHERF SN DHFHA ( TZEFEIK (stable
domain) | °) TZEILLEHREE~LBIDBDEEZ LN
5, (3), (@) IE, VATFARBESILICES>TED
TEAME AR TR RBIEEL{LLTLE I GA
Thsd, () TiE ZOELOFERE LT, AT A
TERTE X B AMEE A AT HIRE~NEEETHZ LILR
B, () 1E, VAT DIV DEEBIBIC B B A D
3, Bl 56 TH5,

TR LYY = A, B (2) oWRiE, SF»E

BRRBEDOTHEICH D IRBICBWTEEL RI2HETHY,
[—HE 72 BRBEAL D, VAT AN TFEPIRREE~EH D
BES) Y EEEESNTVWS, £/, LEMLY YR
i, FERREBICRE 2 HEIC L > THIE S5,
—J)F, EEFHLY L RT [V RAT ARFOTBE
B EWILL, FitLgiirs8EH1 Y, %0, ¥
AT ADRREEEALE 2T T2BE, O EEWE & HERFT
DHEIITH D, ARFEHNL Y = XX, VAT AR
DEEREICEETHETICHET DI ENTE H5E
EEDORE SIZL > THIESN D,

HBHVAT ARRBEBOFELZ T T, BUROZE
A CERIEL, BoOMEEETDIRE~EEE L
TLEIHRBIZ LV —0 - 7 b (regime shift) | &
MEIEAL TN D (Scheffer & Carpenter, 2003) , —E L ¥
—Ah U7 MRELDE, WRIORERIBICRS Z &1
WNEECTHDEEZLNTEBY, YATLAEEE LWEE
TR T 5 T, LY—A -7 MRVEUBRN,
T AOHBENEZE LD, AEBVATAICBITS L
V—Lh e 7 FORE LTE, BHEOREWIAEBIZE W
T, FEENEF LTV EHDHMEEERIC L TEREN
SICHIE L, WoTRELE RS> TLEIHRRHIT S
L% (Scheffer 1E7>, 2001) ,

Holling (1973) O#WE L7=ARERML VU = A0
&L, ARV AT A, HEV AT AOSEIC LA
Eh, 0%, BEESMESN WD, ety 2T
ADOHEBETIE, LU RICHONT, (1) VAT AR
RGP A HERF T RE R E EFAR CE k&, (2)
VAT AHH ORI D hE (3) YART LDFHE -
WINRES), 72 EOERMFIET D (Cumming, 2005) 2

AT AT AOSETIE, Adger (2000) 75 AMHEES
aI2=2FT 4 DFTAHRLY YV URICERL, ZThE
(2L YY) = & (social resilience) | &FEULY, [
=), BOAW, REMNRZ(LOREREE LTAE LI
A N L RAREARIZ KT HERM, =22 =T 1 DHES
BLEsklLTnb, £7-, Cutter 5 (2008) 1%, L2V
TR B TRFICRHEL, EHET 2150 AT ADRE
NThHy, KFEOREBEZRIL, 3HLT2EAOHE,
HOEBITIECTHEmRE L, 2L, 28+ %
FLADRENEEO LT o A5G b0 Y Thb
LT3,

5. A (adaptability)

(1) #&#&

Smit & Wandel (2006) 2 X % &, [ &
(adaptation) | &9 HEEIZELEY ST (evolutionary
biology) [Z¥ia 37 5, ELEMFIZRIT D TEIL] O



EFRIT TEMERSCT AT LBNAER - BT 572010, B
BREALA~DXIS % FIRE & 2B & 5 WIFATEINY 72 F
HMoFE] LI TWD, [HEE &) HEEE, AH
BT 20 TIESUEAEFETHWOATEY, &
BRACIGREIC LT 5 Z LR TE 53EH B WV ITEE
2% 3@t/ (adaptability/capacity to adapt) | #A L T\
5 & STV D (Smit & Wandel, 2006) . 1990 4EALLLRE
KUEZEBCBE T 2582 TN & D HEER bR
HEHThotm, bk, Tvoy=xo ), THESSHE]
OHEEICENTS THEG] HDVIE TG AEHE L
LTEENTWAEAERD 5,

(2) E&

IPCC (Intergovernmental Panel on Climate Change) 13,
@t~ (adaptation) | % [AHERET AT A, fEET AT A,
bDVIERF L AT LBBED, HHNTTHEINLR

BDEALRZ DOREITTIS LTS EEFRL T2,
Zo TS OBE&ICE, WIERREE 2B - B
%, HBOIVEIRIEOEE LG E LTHEHT 5700
22 ATE) - EOEMRFTENTWD, THEHIS)

(adaptability/adaptive capacity) | (%, [@i~) (2B 2

VAT ADRRIITHDH E I TS (McCarthy et al,
2001) .

“adaptability” ZIXFEZRFECBEETERH Y,  “adaptive
capacity © ,  “ coping capacity/capacity to cope =
“response capacity/capacity to response’ 2 E N H B,
“adaptation” |2 BHE 32 HEENH D,  “mitigation”
“adjustment 7 N H D, T N b OB HEEEIT,
“adaptation” , “adaptability” LR U EHETHHLND
BEbLHNL, WHICRRIEREGANH5ELH
b, BIRDERNGZONDEE, THHOMERT,
TEDXG, VAT AOREDRRE, ¥4I 7 - MO
BLRICESE, HETLHZLENTED,

BIEOR SR OB ST, IPCC 1%, “adaptation” &
“mitigation” Z B fEICK A L TERZ L TV 5D,
“adaptation” % [T A7 LHKREZEET 2178 LT3

—7J7,  “mitigation” T [BREEZEACDRIN ZHAES 21754

(Bl Z20%, IREHRTAOHLHIF) | LLTWD
(Gallopin, 2006) ,

VAT LAOHREREOB LTI, “adjustment” &
“adaptation” IR Bl SN TEESINL TW D,
“adjustment” (%, A7 LAKEZHEARMIZITIE LS TR

WERBREZL~OXIETH O, —MRICEWIMT, A/
BRI AT LORETHLIESNT WD, —77,
“adaptation” (X, VAT ABEKEHEAMIZEILEETL
FIRBEENA~DORIETH Y, VAT LEH TR EE~
EEEETLEILETHD EEINTWD (Gallopin,
2006) . Walker & (2004) 2 K 2 “adaptability” ,
“transformability” DEFKH ZOBAIZBEEL TS EE
25D, “adaptability” (£ 2T LAOWE EHEFF LD
D, VAT AORUGHE (sensitivity) CEREFHL VY T
A (ecological resilience) ZEH T 5L AT LADHES) T
HHEINTNWD, £72, “transformability” 1%, AREZ
By, fRFEH, HafRREBIZE T, BEfFO AT AN
ZATANDBTVIRRE & A o e RRITHT 12 72 v AT KB ARAK
BB T 2N THDL L INTND,
WIGIDZA I 7 - I OBLA TIX, “coping
capacity” b &2 G 0 T 2 e i L L,
“adaptive capacity” % XV £fee TRE 7RIS 21T O R
RN E T DEXENH D (Smit & Wandel, 2006) .
Gallopin (2006) 12 &5 &, HRAEREL AT LDOBEKTID

EFT, ()VRNHOBRERLICNT DHE)) ERERLIC
B L7EBIC AT LOREEZHERT 5, HDHVITHE
THHEN) , QVAT ANEIGT DI ENTE HRELR
{LOfEZ ST BEES), D22l kBT b EENS,

6. £&H

KFCTIE, WEFIME, LoV R, WS —
MRERBNH DT T A RERVDGFET L L
Lz, £, SBAICETIERIZOVTHHBAL
oo TNOOERL, BEEMICHTL AT A0%L
RFG), HEORKRERBELEZLOTHD, 5%, Zh
LOMEEEETHY AT A~EBEAL, ARKEER DR
BRI 2 7o R O 2+ B 7= 012iE, O%
&L ZOEZEMOBBEEHA LT L, OFH
VAT AIBWTEMEOERICE B 52 H5EKEY
BEBZDAD=ALERLNICTEHIENRRDOLND,

HE

| BEOEREPHEICEKR L, BIEE LTE L £ oM
BRI L TWDHEEZDOEAIR (a group of related parts that work
together as a whole for a particular purpose) (Longman Dictionary
of Contemporary English 5th)

2 NHOBBD DY AT AT, Fit, Hlk=I2=7 ¢, #,
E L, fkx BHBOV AT 22 BT HO LT 5,
3AEBTVAT AEEERYAT A (HDHVITAKREE) O AEE
MEHTDHVAT b,

4 Hazards are defined as threats to a system, compromised of
perturbations and stress (and stressors), and the consequences they
produce. A perturbation is a major spike in pressure (e.g. a tidal wave
or hurricane) beyond the normal range of variability in which the
system operates. Perturbations commonly originate beyond the system
or location in question. Stress is a continuous or slowly increasing
pressure (e.g. soil degradation), commonly within the range of normal
variability. Stress often originates and stressors (the source of stress)
often reside within the system (Turner (£7>, 2003).

5 the nature and degree to which a system experiences environmental
or socio-political stress (Adger, 2006)

6 the ability of a system to evolve in order to accommodate
environmental hazards or policy change and to expand the range of
variability with which it can cope (Adger, 2006)

7 In general, capacity of response is the system’s ability to adjust to a
disturbance, moderate potential damage, take advantage of
opportunities, and cope with the consequences of a transformation that
occurs (Gallopin, 2006).

8 Holling (1973) (%, %4%), Lk ITEHLIY R %
“stability”, [ZEBEEMIL VY = R | % “resilience” & b T L
TV,

9 VAT LAOBROEHERMWE Z MRS 2 L O TE 5D
WA TRZERE LT 5,

10 Stability is the ability of a system to return to an equilibrium state
after a temporary disturbance (Holling, 1973)

11 Resilience ... is a measure of the ability of these systems to absorb
change of state variable, driving variables, and parameters, and still

persist (Holling, 1973).

12 Resilience has been defined as (1) the amount of change that a
system can undergo while still maintaining the same controls on
structure and function; (2) the system’s ability to self-organize; and (3)
the degree to which the system is capable of learning and adaptation
(Cumming (7>, 2005).

13 the ability of group or communities to cope with external stresses



and disturbances as a result of social, political and environmental
change (Adger, 2000)

14 Resilience is the ability of a social system to respond and recover
from disasters and includes those inherent conditions that allow the
system to absorb impacts and cope with an event, as well as post-event,
adaptive processes that facilitate the ability of the social system to re-
organize, change, and learn in response to a threat (Cutter [%7>, 2008).
15 adjustment in ecological, social, or economic systems in response to
actual or expected climatic stimuli and their effects or impacts.
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