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Abstract

The global climate is deteriorating. Climate change indirectly affects a country’s fragility by in-
fluencing national cohesion, economy, politics and society. Firstly, we divide countries into three
levels: fragile, vulnerable, and stable, by cluster analysis. And then, we introduce the concept of FSI
(fragile states index), which includes four first level indexes: cohesion, economic, political and so-
cial indicators. Under each first level index, we select 3 secondary indexes additionally. We deter-
mine the weight of climate change impacts on individual indicators in combination with the actual
and subjective factors, and finally determine the linear model of climate change impacts on the
country’s fragility. Secondly, Sudan was chosen from the top 10 most fragile states as the research
goal. We introduce the concept of CCI (climate change influence). We calculate that the index of
climate change impact on the fragility of Sultan in 2009 is 4.395%. Without climate impact, using
linear models to calculate, country’s fragility would be reduced by 1.713. Thirdly, we describe the
change of FSI with time by curve fitting. And the prediction model is established, and the trend of
FSI in Indian with time is obtained. 2014 was India’s tipping point from vulnerability to frailty,
according to the criteria set in the model. At last, we have improved the model by considering that
state driven interventions on climate change can reduce the impact of climate change on fragility
of that country, changing the constant coefficient into a variable, using CCPI to measure the inten-
sity of interventions. Therefore, CCPI is used to calculate the different FSI after the intervention in
each country.
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R

ERERIEETN,, [SEZETEWERAER 1. &5, BUs. BB mEERNEME. &
5, Sl RESTHEXRNF AT BHES. BRE=ANEHK, W5 AFSI (fragile states index) i)
e, BEBESSSETUTRERR. 5. BUsiiR. 1L lEm, &6 ShRMmIEuA
Wi B SER AT SN ERE N E, BEHE T SFERAN EREHEE MR EER. K5, N
+ KIS E R ik BEIHFNMF HFR. 5IACCI (climate change influence) KIS, HHEBEI2009FE5
AT 75 FHE RS e 0N 4.395% ., MRBESMBEEM, FHAKEEITHE, BEREHE
SREK1.713. HIR, R -& R FSIFERT Al 3840, B TMAETY, /5 H B EFSIBE I 1R 2 .
MR R 3 MR R, 20144E B ETE N B Ha S 55 i 7 1. 35, X A BB AT 7 Buidk,
Z BT HHE BN SER R, SR ER SR m, HCCPHEETIRE, THRAKH
K. Hit, ZEETWE, RAHCCPHTEANFEHIFSI.

XK ia
MEssHaE, SRR, RRMT
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1.1. &=
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PisER, AR —ERAMMAREF SR RMELEREK, R, BT
Rl UK ZESE . ST ARG T BT, ARSI, JERBX R . 2007 4R AT I BUR [R] {5
AL 12 A2 (IPCO) BB IR A RS R IE,  “H 20 tH2d 70 FARLSK, TRIRETCHE) . RREnt
R, FEREHE P, Rl WAGHHIIX . 7 “id2s 50 A H, Muhmin. RIRAE T KV AR
o BHRAMIFEAN A, 2GR AA NG, YEaiEse, #imSBERTCEANERANSZ,
FENIIAE, P T EFEUGAT R E. 7 [1]. BRILZAN, AR XIERAERELZ . 1
(LTS5 N 118 A s =i/ P e S AU R TR 2 g NS N G i WS S o i e
R4 KA B 55 AL TR 352

i 55 [ 52 i 1R K BURF A BE B FE AN ) N RIR BEIE AL i K E 2K, A N — DRSS E K, AR
WSE 2 5 2 B H R R E, Al ETHEFE SR AR o 55 I MRS A S A 4R 5 SCRY IR M A
XL, TR A E A R X 7 N BE . &5 SUE . AR SEARRILERE,  DLSEHLNE 55
FMEE RGN o TR AR A2 8 1oL R AN ) ¢ J52 34 17 3 00 2R 2 g 55 1

1.2. BIABIERSR

FEIE LR, PO AR AL OSSN ss A PP e — T L A, it
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“WegsE 7 W@, TR A ERALUR 2, P AR AR AH R, B UG R Eo R &
%, (EE AT 1 00 H PO K g il B eSS PEFE G 0l R AR WOR 57 1 A A2 BUR [ X Me
5945 2(Country Indicators for Foreign Policy Fragility Index, 45’5~ CIFP $8%0). Ml KW AEIHIE B+
#(Harvard Kennedy School Index of African Governance, 45N IAG #6840 & B 22 K5 phRA
FaE SR (Peace and Conflict Instability Ledger, #i5 PCIL)LAKTviG « R K22 1 B 5K i 95 45 2 (State
Fragility Index), ifi CIFP 840 MIFEH T IABEX —4EEE[2]. H il R 2 12 F7 2L 4 S 00 R I E K5
#{(Failed States Index).

1.3. A&

A E A @ AR, GEERE D EKAPIRS R MESEH, HESRERRE R, R A R E

S NE SRR L BRI KD [ e e A o AP o [ Mg 9 A FE PR i
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4.

R AT

RYEm E R R E N 2R R, @5 HER. BUs R EMito R #E S 7 fE E XWs2E e
FIHT5. gk, WimSIE(% P A ) (Droughts, floods, extreme temperatures (% of population,
average) Bl DFE) A — % AL B HE /SR (N3 A 1) (CO, emissions (metric tons per capita) B[l CE)2R %I/l 52
e 6] 5 ff 55 2 P8 ) <A R 3%

St T AT DU =g 0T [ 5% 55 1 5 0 DR/ R

J7i%::

KA L, FIH 2009 F43K 155 A E KW EIE 311228 FENEFT R, AR E KM
FEPEr N =2 fragile, vulnerable, and stable, Ff-7H A EHKMEL .

eIk, HULEYLZ2%bs. BURTENR. QU air flth 2 i8bn S Sk B = A1 4R R 3R 2 B 1
KHRo

JE X CCLARR:, FRATHE A R 3 AE 3 80E M99 (D & b ol S LU, i s S A e 1) K/
FA R SL R RIS 5 PY, B RE A 4 AT T B K S e 0 b, I B AR A 0T 2 1 e 55 1
FRIFZHR o

T8 3 h B 400 1) 77 2O Bl FE IR — [ SRR B 1 S Me 55 PR EAT 1 T

. EERR

AR EUT R REAIIOER, S ECUBRIC W) 4 DK MR A
BT I B T SRR TR Uk
BRI 5, BV G S5 M B T
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DL 8 H A% ST AR BT R 2 B B (B (52 1)
ISR K iR

4.1. BEREIRYESL
4.1.1. {EE—
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Table 1. Symbols definition
= 1. FFSULAA

5 &3
FSI a5 RETREL
Coh BER IR bR
Eco EAR LA
Pol BURRIR
Soc (RS iU
¢ FEA A R B X TR s FR AR B
e FEAARE A X TR AR )
p AR B 3 S B TR AR
s JEAAE R 323 2 PR AR B 1
DFE ABIFR K W
CE NI SRR

i 55 L 22 7 46 1 S BURFAS R B AN [m) N IRARAIEEEAC L TR i O 5K, THEA—MEss i E R, AR
MTEZ 5 2B ARKE, [ SR Erh sgm. E 5N 59F R R & — AN B AL A 357 i e
KABIPEAL, XA, GF%Ze. HH. @FR5EEZFEa, W RSN R
gh(4], BATE S EXGEEEENERS A ZEEER. KRR, BURHE. (SRR MRERER.
MECRZ TP, MR IX AR HR R — AL AP IR MagovEMES I R Mass v b (118 el &
DL B 4 BRI A OV B O T RERE B B ZI X L (R 2R, FRATTRIA H AT E BRI AT B R Y The Fund for
Peace (WA T8 B 22 248 R . ZUFHEAR . BURTRAR AL 2 FRFR K 21 8 AN [ 53 520 [ 5K ffe 55 7 FE 1)
ZRERER BUFHEER . BUAKR R SR ER, AR R T2 B E 2 R B0 vk R i Bt
H% A KA FE) B AR K FEEE, FATTFIH Droughts, floods, extreme temperatures (% of population, average)
F1 CO, emissions (metric tons per capita) >k ZI i 521 [E 5 g 852 B M SEE = () D

BATKEE KW IFFEE 5 N =2 fragile, vulnerable, and stable (ME55HI, M550, F2ER), F
F1 2009 43K 155 A E 51 _EIR BRI AR B s Yok B FHRAT AP 2R 6 [3]), X R N Bdls 12251
PRERT Q BURE (1 2), HEIGRWT:

H—KAE):

S PR, P, MEL, Bl W4T, BFARIN. BRI, AR, B,
Wi AR IR E . SZFsE. AW BTARE. BERMT. BRI, PEIF . #EILME. SRid. BF.
g e, fEE . vEE. EE. KE WRR, SAET . BA. ARE. BHRL i, ORI,
BvEE. FRE. BREL b B, ZFEL dRE

HBoREGRNE):

TnEE K. L JEIAMZ AR, gk R

F=REHH):

FYHE M EA BERRFILHE., fhve. BrEd. RapimE. JLAT. EEEREE, Bl
ML, . gif. HRW. EHFE. REMLT. S0RE. W17, RER. SFIA. iE2R,
JEH/R. JBWIUR. WeZ2RE. LN, MEGNER . Shude. B, WIRSLAE. 22250 w i,
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Figure 1. Factors affecting Country’s fragility
1. FIERESHAE R
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Figure 2. Clustering analysis
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HOHZE . ZERLA G AR E . ML, B JESs R RV E . . P TTRES . FHME L.
EOREWHLRE ., B, ZH. A kil BRERE. A 2R BRI, BIER . JEE
. BERZ R, PZEFREE. PE. DLEFIMPEAE . GRINAIE. LS HHE, SR, BERIIE. EA
W FUANE. B e WA RIERFAEAR . Je b, Wrgi s, AP i, SRR, Saamim. Jek
ZIRy R, WP W, HEH, WE. HAARER. G i, RNERHL. SERGET. FE L KT,

DOI: 10.12677/aam.2018.77107 894 IR Esid


https://doi.org/10.12677/aam.2018.77107

LR, EWAR

P GRACR BH, £HH QH, B, ZKEINIEME. WRRTRAR. BERLZ . Bt hHT
PEISEF . e, MR, gUKELTE. Do, SBPEE. B, WEBTW. EAMUR. REE. BT, B
From i, MR, HwPevil. PR, FUREBI. S5E, ARG, Rt EFE. ZEH T,
HORVENE R FLAN. 3. ZEH/K. REWH. mak.

2) BRI

HHABE A — 25 15

H— R InE SR EH KA BUa T O e, BREBAKIE, BABERERE, AN RAER
PEEEARRE, #mE AR ELE, MESEERAR: MR =R RRE s B RS, 5 FE.
FhieSEE, KA THARMIX, ZFBUAAKRIE, HBORREL, 1MHSBEARE, W REBKRENL,
WO 2ol B HARRER KA, B, ERBEEZE, WEetEs. WA R 5l My 4.

ERIN AT, EH SRR — N E R MR, i Biid s, SEhrfEEthE 4, mH
R 6 ANFEBR T AL NG BT 2 A, ABAE B s s R, [F IS ERAT A R T RS R R,
FHHE, M EE. PR EDVE =R ER, (HIRATE BRI N RS R ST . i, AT
Y R
4.1.2. #ER—

1) HEA R

N7 EENFR —NERXPINEIIFEE, A1 FSI R NE XM Egs a4, EENEES, FSTEEBCR.
HRAE X R A NBIBEFE[S],  “Hass B M e g e 5T W E R SR B, R —EX
T IR AR 2 R X 2 RIBUR 0% SCib SRR, DASEELESS H XS R g, Bk,
] 5% if 59 78 B 22 4= Fe b (security apparatus, factionalized elites and group grievance). BEUf$H br(state legi-
limaly, public services and human rights). % 4% (economic decline, uneven economic inequality and human
flight brain drain)fl1#1: 2> 45 #x(demographic pressures, external intervention and refugees and IDPs)>Kfij &, Ff
EACEEE N 110101 [6]. T2 RESERME L, —ANE KB URAR A BRI — A E KB 9915 00, T2
[ REAER , MO 2 2 F8hn . BURTRRR . SV TRbR AL S HRAR R R 2R e B 28 AR &=
AAEAR AR, BT &R SRR SRR AN E, P AR R AR RN b BT A AN [ (]
3o

© AURAALXTEESR ST 4R bR I 50

AW E R 2 g R Ry, FEGRMXUTE: WEAE, KR, WP A, &
I X A A BE BIBOR, ANNTVEAFZ BN mikem <R 5 B R R FE R A WA ARG
BTy, PR, 5 SBAERRELT].

WOTTARAE ARSI, RIS S5 NI FE (8] SERR Il AN A T 5 i), 15 AR -

Coh=0.93¢+0.035DFE +0.035CE.

@ AT 25T ) 5

T FEE R e R B 1) S i 2 SRR B, BRAS A E A TR R, SEMA T iR 1 n Rete: REmiE
BeE, Mgt st WETHE, UKNIRME, R RMIER S, W0 =AINa Rk ei® i,
SN TR HE Ve, BHASATANA B M et ok R T, WP BT, 25l K EE, KA
W, AEBOK BRI, ROKT SR L 2 BRI, RS IS, SR TTR R TR AR B A% R
Wi eV TT R Ais i, S EREVRMN IS AR S, Mt AL TATE .
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Figure 3. Factors affecting FSI
[ 3. 00 FSI fE %R

Eco=0.90c+0.06DFE + 0.04CE.
@ SAFEAAIT B T8 b I 520
BT, UK, WP BT, S5 Rl SRR IR K o n) b o 08, W A H A
R
Pol=0.97¢+0.014DFE +0.016CE.
@ SAEARALXT A2 AR AR 52
KA AEFE, IR E N, RIS AE S, MEANOE S BEAE, K@,
WP B TE, PR B, e B B X AT AT midkom S 5 B R R EM R E S fliE
AT ES
WS A E G R
Soc =0.96s +0.024DFE +0.016CE.
X R BN T, w5
Coh:Eco:Pol:Soc=1:1:1:1

Fired,
FSI = Coh+ Eco + Pol + Soc. (1)
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2) BRI R AR
BTS00 DR 3 FH R0 R 2 0] B e 95 1 B s i 2 HE B 6 R, i LA PRAN DL 25 119 23 Y0 R S AR 4
GG SRR ERE, REHEIE N 0~30, W DFE F1 CE W BARFEHOC R U
DFE =3x DFE,.
CE =0.75xCE,.

(DFE, M CE, T8 #oK NI R AN A — SRR HE IR (9 58 P il

WRIE 2 PEEE, TH5 155 NEKE FSL M 45 R OR B R R PR

3) &R

A FSIR/NHERS SR AT BL AR — P sR A AR 50 — SRR e [ 53 FST U, MRS = KI5y
R FSUE ML, X 5 AT AT 4582 — B .

4.1.3. RE=

N T BT ESIRARTE I ) KN, 58 X CCL A28, 2 AR BRos SURARA MR i (3L FST AT L,
RERT Y
0.035DFE +0.035CE  0.06DFE +0.04CE

Coh Eco (2)
. 0.014DFE +0.016CE . 0.024DFE +0.016CE

Pol Soc
MBS0 CCI R, S5 X 12 B 5 1 16 55 A2 B 140 5 Mt sl b oK

4.2. REERSH

4.2.1. SIEERERNE

SR AIEAEE S, EALRT R ZR R K. AR TFFHEF 1 2. @ EfE LA™
o L EAL, TR BRI IR 0, SR AR O . TR R R R E S 2, FATiE R E
KHEAT I HT( 3)0

TP AC AR X PR A sk, TR E, BRI AES H SR R T s I REa Ak
XK IR, BOKGRIERD, TR — Bl iR 2o ARk Ae M, SBELE.

AT E R 2 W, R T RO L LEBGRIE A EE, wh nE R G A, I RAR TR U A AR
FIH, R T IR, T ER RN SRR, BEIMIE R RS, SRR,

4.2.2. SiEMRBERNER
TP BE, A
PR — ()R FAEE 4.
RAFEE = (2) Wt AR CCT = 4.395% -
B 2009 =S5 AR b6 25 5 55 1 A R 4R 20N 4.395%
W B SEE R, YOS, B DFE=CE=0, 1|

FSI =0.93¢+0.90e+0.97 p +0.965 =105.786.
RIan SR A s, E K NE 5548 2 R 105.786.
AFSI =107.499 —-105.786 =1.713.
BV ] ¢ ffe 55 i A PRI 1,713

CCI =
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Table 2. Examples of FSI results in selected countries

5% 2. BHER FSI LR KA

Country Name DFE CE c e )4 s Coh Eoh Pol Soc FESI
Afghanistan 3.177871 0.181292 28.6 23.9 27.5 282 273 21.7 26.72239 27.15117  102.8905502265
Albania 15.80873  1.1217 16.8 19.6 189 15.7 16.6 18.6 18.57227 14.50936  68.26758313636
Argentina 0.50157 3308167 9.7 143 11.6 9.1 9.3 13.0 11.31195 8.800968  42.49368270421
Armenia 1434693  1.32059 182 185 18.6 19.0 17.4 16.8 Q8.0802 1829255  70.53394451247
Australia 9.141296 13.65014 59 83 53 64 64 8,6 548733 6.581795  27.03635694620
Austria 0.114459 5.639063 7.0 83 4.6 77 69 7.7 4553827 7484972 @ 26.59260281426
Azerbaijan 3316695 2.674251 23.1 19.2 20.7 21.6 223 17.6 20.16822 10.85839  80.76726533606
Bangladesh 13.75408 0.267869 263 254 24.1 223 255 237 2337384 21.74238  94.49795500043
Belarus 0.065876 4.829763 21.6 18.8 23.5 184 20.7 17.1 22.8732 17.74286  78.42454612448
Belgium 0.005077 6.937212 10.1 94 65 7.5 9.8 87 6416066 7311117 32.30295683381
Belize 2418257 1401718 154 202 159 18.0 14.8 18.4 1547928 17.36047  65.98461199979
Benin 2.574824 0.390797 13.6 21.4 202 204 13.0 193 19.6363 19.65205  71.65226696553
Bhutan 0.040503  0.408039 21.1 23,0 23.0 20.2 20.1 20.7 223171 29.3995  82.49604707879
Bolivia 3.892287 1.075159 22.1 22.6 22.1 19.5 21.2 20.6 21.50869 18.83062  82.12471622743

Bosnia and Herzegovina 1.479684  4.144577 243 28.6 192 21.2 233 17.0 18.71103 20.45383  79.44126793707

Botswana 2.221256 1.425214 11.1 188 17.2 21.7 10.7 17.1 16.7379 20.90811  65.42892504445
Brazil 1.447353 1.412859 184 18.0 18.0 14.7 17.6 163 17.50287 14.16934  65.59567385587
Bulgaria 0.025659 4.298395 14.3 23.7 23.4 23.0 13.7 21.5 2276713 22.14939  80.15634100737
Burkina Faso 3.75011  0.095725 21.2 229 24.1 26.2 203 20.8 23.43103 2524353  89.78800726946
Burundi 7.132234  0.016847 22.5 2.7 23.8 19.8 21.6 209 23.18612 19.17944  84.84938971179
Cambodia 19.93137 0.247695 21.0 23.8 252 22.6 20.7 22.6 24727  22.17823  90.18731594389
Cameroon 0217117 0.259562 23.7 23.8 252 22.6 225 21.4 2445119 21.70536  90.13164969483
Afghanistan 3.177871  0.181292 28.6 23.9 27.5 282 273 21.7 26.72239 27.15117  102.8905502265

Table 3. The data of Sudan
%= 3. AR

Coh Eco Pol Sol FSI

27.9 23.5 28.3473 27.65927 107.499

Table 4. FSI of Sudan
= 4. PRI FST

DFE CE c e P

8.296247 0.259838 29.1 25.6 29.1

43. I8FR RHIHE

4.3.1. SEERERNIE
ENEARE TR+ KNG, PR ENEE N H bR E KBTI 5T

DOI: 10.12677/aam.2018.77107 898 IR Esid


https://doi.org/10.12677/aam.2018.77107

LR, EWAR

EPRE A B R A, KR4 & T #2205, T B BE 7 350 PR 38 R DU DU B YD B UM o BRI 3G
B IR, 4 R A TG B 2 ) 2R R

AAEAR AT B 2

EIVRE (R B K AR A B2 2R X, R D 1 e 2 AN R BT DA B85 A, h fbi&E ok 3 . BNEE
FITUZ N 2P N TR, DR bt B A 8 %oF 258 XU R T PR AR DK B B0 T 11 o A IR
R AR AR
43.2. IR SHNWHE

A H AT EBR A A] B =) The Fund for Peace(WLA) T2 HH IWE R 7715, FST /3 HiES 80 43 EPVE &
NS E R, SRR AECARET s ) FST 52U BT H I FSTME AR AR o

4.3.3. {RRRNEN SRR

N T FEREN B 1) FSI BT ] A8k, FRATREE T 2006 F~2012 FFEIER] DFE. CE+ ¢~ es ps s
B, MR ()RR FSL, KH SPSS XA A FSI AT Z G, RHGMHEBA, A
AL RERGHAT I G (K] 4), WRABERWA, RAGHRARIA . BIf5.

FSI =1.4296ye—2799.3571. 3)

HA ye RoRFM o

Hrf, Sig=0.0123<0.05. #EEROREBA .

I FSI 53 80 43 BV e e 55 [ 5%, AR HE AR 28 U (3) 2N T 153, ENFEAE 2014 414 21 i 55 1 SAr i

4.4. ERTFIIEHERIFNT

4.4.1. R~ B
PRI =, 775 B SARA MR B e 95 PRSI IS, DA TSR AR AT AR [ 5K (5 e A P AR ]
A E M R, RIPTA E XA REBUE A ORI UL, XM BEARAE — € R BT bl

78.00 O A
— &M
— K
— —=x
76.00 -
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Figure 4. Curve fitting
B 4. HhZEHE

DOI: 10.12677/aam.2018.77107 899 IR Esid


https://doi.org/10.12677/aam.2018.77107

LA, EWAR

BRI AS R R S RO RO, (LA S B A2 2 S50, TR AR (5 8 5B 7 £
BUA . AE RS, B A B K —E 2 R, 8l ge AR SR 4 e 2 N <
A5 AR AT [ 2 B2
AR LA b 23 o0 AR A L T et
FSI = Coh+ Eco+ Pol + Sol. “)
It H.
Coh =0.93¢ +(1-x)x(0.035DFE +0.035CE);
Eco =0.90e+(1-x)x(0.06DFE +0.04CE );
Pol =0.97p+(1-x)x(0.014DFE +0.016CE);

Sol =0.96s +(1-x)x(0.024DFE +0.016CE);

x € (0,1) Zom B O U AR I T TR
x R FR N ST AL OB, 1 i, SR bR AU R 2, [ S 55 458 B 2 25 .

4.4.2. ¥iEREHN A

N T i SO SR T IRERE, 51N CCPI (climate change performance index) [9]. CCPI &% E /&
2018 AR F 0 AR AR I T J5 I AR KPS RR7K T o BT DK & B — 4 B 500 B IR Pl Re 2
R 221 I
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