5537 B 7 W S &~ £ Eild Vol.37,No.7
2017 4F 4 A ACTA ECOLOGICA SINICA Apr.,2017

DOI: 10.5846/stxb201601080052
BV, SEEUES, SO S S A 5 KU B B A Y R AR, 2017,37(T) -
Gao J B, Jiao K W, Wu S H, Guo L H.Theory paradigm and a methods system for research on climate change impacts and risks. Acta Ecologica Sinica,

2017,37(7): -

SETUHMEREHROERERNY EER

Bkt BITARN R I R

1 P R =B IER A 5 PRI, b E R B R 2 R SR SR, JEaT 100101
2 MEBEEBERS:, JEat 100049

3 TR BRI 2 S E 45 B LR, FBE 454000

E DL BRAR R O 0 R AR S FEAS T B R, B U0 AL AR M0 5 ARG TSR B B A i , 7951 1 [ Bt 2 i)™
ZIN) SR, SARAL A e 5 KU T 58 S R T VR E A NS WA SR Z T Lo . BT Rb 3 % R th i B
ORI 3 e SO W 8 B A A AR M 5 IKURSE AF 5 ) WG 583 1k — 23R 0 B — A 5 P — XU " BHEHE S, B A L ) O 1
PR ZR AR S I 5 k2 S0 BERERS AT T T5 % KU e AP A HE SR A e A8 52 M5 RS F 5 o 3 41 B v 5 1
LR HER Rz N2 Ik, TR RS IS A B ARPE R R G4k, LUR IG5 A0 A2 A 2 55 KU AF 5 9 ok = P S
FERCR BB I T 5,

SRR AL AR W B A O ik

Theory paradigm and a methods system for research on climate change impacts
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Abstract; Adaptation and mitigation measures against climate change impacts and risks, especially global warming threats ,
have been widely accepted by the governments, scientists, and organizations. However, theories and methods for assessing
climate change impacts and risks are not standardized, causing incomparable results for different sectors. Based on the
conception of social and structural paradigms developed by Kuhn, this study first proposed the theory paradigm for research
on climate change impacts and risks according to the logical ideas of “Vulnerability Separation Uncertainty Risks,” and
then summarized the corresponding analysis methods, including observations, experiments, models, statistics, and the
framework of quantified risk assessment. Furthermore, based on the transferring logic of the four components of theory
paradigm, systematic research on the climate change impacts and risks can be accomplished with synthetic application of
different analysis methods. This study could be helpful in the advancement of studies on climate change impacts and risks,

and enhance their application in tackling climate change.
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Table 1 Six domains for system vulnerability assessment['2]
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Fig.1 A conceptual framework for climate change vulnerability assessment ( redrawn from ref. [13])

1.2 UM T2 R R HEA

XS TR GEME VRN, RAS AR ST B 3 [F] A FH A [ DA 451 3 3 265 A2 A 15 25 18] 7t S5 1) 1 7 3K
2y, DA T e 55 PRI 5T R, 76 CAR TN i A8 A 35 P RE A5 20 H SR A AR B SE MR AR JEE | )l A 1 240385 1 A 5 3 AT
BOTIEMIST, TPCC 5 TLUCPFAS I S I8 AR A AR W 1 70 7, 48 RS AR A IR 2R G52 W (9 IR 3
FERRATEIY A T AR GE M HELL S it i e — g R LA I Tt R A A AR AR
P RET> B AR AR, S O SR AR AR i B2 5 9 Bl B8 PP A7 R B AN B 7 P, 2 i SO0 ARl ™ A8
AR B PR AL i e P A S A E AR I R PR IR B A T s (AN, P AR S4B s 1 R A B e
AEA B 5 S R A DR R0 2% 30 ARAEMIHMG R AL L TR 5 — 2R vl [ S A TR d o W
8 A VR G35 R AT A ) AR A AR A R HEA T A PR

SURABACTEAEZE ST B AR TR 2 225 2R 58, DR HG R i) 5 JXURG: 22 B2 5 58 SURARRAIE . R (5 =
SURAEAC B F AR ) FEARME AR S HAD [ AR ARG T X TIPS 40 5 oAb 43 1) 22 BLAE
PEATHIE EAT , AN A A X AR ) R W 5 K G R 52 B ) 0 2 DDA O T B K BT IR B It , SRl fig
W R E (RS RGK IR FRNSS . IPCC BB FLUCPPAE RS o — 2B 48 | 19 A0 DG fis 7 5 5 i A=
T A 7 R SR I A5 T B M B RN 1T A8 A 36, O T 0 1 AR B A% LSRR B 22 e XU
B INAE Rl R AR AL (R R D) o P, NI A RSB B AU ) 258 3 A AR S R0 AR A Ay (8%
FRHR 2, 3 5 A A S e A 3 XA 3 5C R 5 S AR BE BRI ST
1.3 AEE

SURAA T -5 KU T PP A AN S PR R R AL 458 . — SR WIS R AR R =, R AL A A B 32

http ; //www.ecologica.cn



4 A E = 37 &

A 7 3t AR FIALEA TR R, = RAZ D HOR R e R g3 o RIRE T3Pl i e e ss v Sesgm 7 25 R
o AU, &5 2 B At e PR %) ST O, TR T A0 (38 5 MLEIA I B B L AR A ) 2 B
T R

X PR A S SR AR ST &, TR RS 5 RS LA 4 XY T SR R Gz
JERG BIRREINIR B 25 R S A Ot iRk i S R A | 25 B R K S AR 2 I A, Al Tk e, %o R
KA S TG ME LA A AR IR 7 B2 Mk 7 A0 A8 A 1 i 553 AT 2 T, 3 7 A 7 A il AR G AN TR 4L
53 Z 10 1535 A B AR Z [0 R, T A2 (o A~ 22 496 Bl 2 <A ) 28 AT ) 1 B B AT R R, S 3
HH S AR S RN R MR (LR AR LR e MRS ) 1 o, A T R R R i I S L S A A
AT HAR , KB CO, W BT A A1 P A B T BE 188 i 227 e R i vy % 0[] el s 38 ] i
SECVEYIIR T | B TR A — 20 T v T A il R e e

Yy PEAL A AR 0 3 P AN 1 1 5 TR AR5, X A 936 A2 4R 3 107 o i e L 2 S5 I e SO0 A 70 o
fiF HT SRS AN R AR A DGR AN R 5 3 T3l i RS ARABE R o T DXl R A ik 2 b 5 Wil ) 077 7 R B
ERT, Walker %5 K3 T L RIS AR 2 VRN 5 A7 1 . 75 50 W0 BRIZER S8 AR
PRI, 224 607 FH A0 72 A s 5000 IR 3 4008 T A S 780 LA A A5 A8 T 2 Wi AR IXURG: s, AN A P 22 30 AL R A R A%
& R BTS2 AR R R 4 5T A | DA SN AR R R A 3 P S ) A 25 AR, SRR AR
M 38 0 1 A R RS TG 25 T A v R AN o M st — 2Bl
1.4 KBNS P,

525 RS0 £ 5L A 2 DA 3 ‘ﬂn@ﬁ ;ggg]
R I L LRI, IPCC 45 T FA AL i
R U A 6 5 0 8 2 B A B
S A R T 55 4 R A
TIPS AT R, 51650 RICE R ARE L
ECARAE A 5 R T B SRR U 5 PRI e 22 1 2

AR it = 5 M A S 2R B RN IR BAEE , Horh 2 R
Sy RIS A 4 < e s A D) S e R R A < S (T
2) o ARAS A AR Fie F A B4 1R 3R] U A D RSk A
HIVEFIAER 1, RIS DR 18] Fr) 73 JBE i SR 04 £ JEE LA
B J B ZRAE L4878 S8 A RURSE P AR BRFAE
IPCC 505 TLUTEA A A 8 bl T AR e PR 1A

&

BB (E) ' JeggH: (V)
I3

L7 WA T MU e S5 R BRI 10 25 R S8 T K o
WAL AR, Bk 22 265 STt B 1 [%@W et
b S A A T AT o 0 A A B

D 5 % 75 2 125 M 5 0 , 2 SEEAREIR
LT A AR R G A LI 2R, A e I 14 e 55 Fig:2  Components for climate change risk

M BREE AR B E AR, XU A i T
WA PEAY AN — R RN A KB EARHEZRL 2 A, 7 78937 8 U AL R W A b AN 5 1R (9 6L, X R Gt T
RETH 52 1 AU AT A ol PR A , MR XU PP 55 DR SR A A ik

[RIIE, 75 IPCC PG i b, S s e 1 SCSREIXURS” ROME &, Bt 2 Br AR S R G 258 T i fE R i S L
1 55 B S A AR AL A KU, L P A v AL A < S DR MR8 gy A w06 S g Pt AL, XU T PSP 58
e M e s, e 7 Dk AR XS PO 985 0 A B D4 H 2 T AR RIS IR 2 4 SR GEAE
USRS DN 1 SRR ARG, AR LTI, i 2 ) 1 AU O F 5 B 1 22, A B — ok U 2 1k B A 4l

http ; //www.ecologica.cn



74 PRI A URAR AR R 5 KU 5 A B T s D7 A TR &R 5

) HR I N A D AL U A SR A A TG, XoF T S B AR PR -5 XU R DI A Ok
2 SEZEEZMEREFRNTEER

H AT E NN I B T 3 6 A i 5 073k, Q@ A SE 6 AR X L AF T B R i 55 1 A
G S EUE AT TR Z AR AR T i AR rp B A R e R B B AR (A A T A SR XU 1R 1 5 A, SR
5100 W R i TN TR v AL RS DA s B s el AR P o €y 2 V7 N 2 T R 1 R R e i
SR FE A, 5 B S 00 2 B B AR, A RS KOO VB SR B A S S AR Y | g 555 2 A XU A
SIBTRESRAE . AR TPCC KA 1 LR DTS 4R 4 AR P 58 B = R A8 Ak B R VPAG 5 | e BE SR A T 3 4R
FEGI A TR, R 5 RS PG B AL T A ERAT
2.1 SEHBUIN SRl S
211 WIHEEA

Wi 5 X b WL B A 1) 2 J b it b 2 2 AR A B AR IS B T R T AR A W B 15 8, R A T e R i A
JE G W gERL O N b A% A S A B A ORI GE T BE |, A AR AL i M 25 X b B A B AR L B A
S VAT TG T A R G B S BARZS A . G07E IPCC PEAG R4S rh 4 T 40 4E 4 M [ SR R 45 (VKT
+ IKSCRNE A ) FA Y R G (Bl TRV IRK AP R SE) 125 29000 S BERHT S, o AR FIAEY R R
A1 B AR ANV URVE FRR 48 B A A= vk A ok sk IR T S s K A B R S R G R R
BB Py 1) AR R R VR M DX HE RS T 1T S B0 Rl o XU 14 T v T T v O R B e 55
SRR AN AR AR A A AR ) R SR K M R T A A AR A i B ST B B [ B Y
2.1.2 LEHEA

UTAENE , 45 b S SO AU B AR AR AR S A AR A X Sl 52 M AF 7 43 A 2 T e, ol 5 B R TR) A 25
ARG IFTRIEAR (OTC) FHESZEK: A i CO, RN SEER (FACE ) FEHISCEK: (TSSV ) A2 T 45 il 5256,
o 7R AR ARE ) 2B AR RSO L BRI sl VR A S k. RN, IS K2 BT CO, W BN |
T BE T S AT A N AR AL B R MR 5 ) SR R CO, M BE TH i T | R H AR AR AL AR 2 T T 4
B BT R ERA AR R i B A G AT A A I SR 1 R e R e g i AR A b
FERCR I B ER RS SOW sl R, MR IRAIGY . S22, IR 52 30 AR AT ) v AR A kit T
AR S P HLTIRE S, 0 R T X i 28 2 2L R 548 SR B AL AR,
2.2 FHBIAVRNGE T
22,1 RAREBK S EAG SR Y

A0 5 RS B2 BB R R AU 4 . BRI S AR s AR 25 KOS AR SR 40U G R R L g
SO A RT3 G SOOI TR (| 3 R S e AR BB e i AR T B, (H T AR AR AR S
FEAREE AL G BRI (GCM) AL F 3l 7 B RUBE 9 XS B L (RCM) . PR REH 5
RCM [RIB i T, DA 2805 RUBE I VA AR S AN e M . RS )Xo A SR AU 72 A 1) T Aty i 9t T 1l = <A
HEWON 5, MR LL TPCC SR F R PTAG 3 15 7 A LR HE R e B2 6 42 (RCPs ) T 5t 0K

ST BRI 12 07 P 45 AR A 7 A B 5 R Ay B ok A oA XU B T | E0 455 DX 34 Bk Ak 2 A
AJ( CENTURY ,SIB2) hZSHE B ALY (IBIS LPJ) AV AEP L ( DSSAT . CERES , SUBSTOR) | 4345 7K 3CIK
PRIRARAL (VIC SWAT) 45 (£ 2) . A RBATELBRANL By & itk se )55 7 i AN Wit 5236, ilan, 1%
G 11 A A AR A TR i b A S 2R e R ke AR A Ty T 2R IR SR B, 2 A A AR TR ) Bk A i — [
AL T A RGEAR , BT ARG g 1 A= B AR R A R R A RN SR B A S AR 2R B IR AR
AR R TP il b A 25 R 67 A A AN ()5 Wi B G BsP YA R0 ™, A B 1 5 B b ASE DL AR 6 Bifi b A=
BRGGAR SRR Z IR T TR E A S RS EA AL,

http ; //www.ecologica.cn



6 S % 378

R2 BOUESETUZMITATEER

Table 2 Mechanism models for assessment on climate change impacts
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Including Dynamics; IBIS, Integrated Biosphere Simulator; LPJ, the Lund-Potsdam-Jena Dynamic Global Vegetation Model; VIC, Variable Infiltration
Capacity; SWAT, Soil and Water Assessment Tool; DSSAT, Decision Support System for Agrotechnology Transfer; CERES, Crop Environment
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