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Abstract Droughts are one of the most serious and extensive natural disasters in the world. As a typical monsoon climate area,
China is particularly affected by drought disasters. A great deal of researches on droughts have been carried out in the world, and
studies have been evolved from qualitative and presentative understandings to quantitative descriptions of objective characteristics
and in-depth exploration of the formation mechanism. Since the founding of the People's Republic of China, considerable progresses
have been made in the field of drought research from sporadic studies of some major drought events to gradual integration with
international drought studies. However, there is no objective and clear understanding of scientific progresses of drought research and
the insight of the development direction of drought research is insufficient. Based on comprehensive understanding of the current
status of international drought research, this paper systematically reviews the history of drought research in China since the founding
of the People's Republic of China, summarizes important progresses on drought research in China, and divides the progress into four
major stages: Characteristics and spatial and temporal distributions of drought events, formation mechanisms and change regularities
of droughts, drought disaster risks, and occurrences of flash droughts. This paper also summarizes important achievements of drought

researches in China in view of the characteristics of drought events, the spatial and temporal distribution of droughts, the change rules
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of droughts, the causes of droughts, the influencing mechanisms of droughts, the formation process of drought risks, the response of
droughts to climate warming and the particularity of sudden droughts. Moreover, in combination with the international cutting-edge
studies and hotspot issues and development trend of drought research, this paper scientifically analyzes the weaknesses and problems
of drought researches in China, and proposes that China needs to make breakthroughs on six major scientific issues in the future,
including the multi-factor synergetic effect on drought formation, the effect of land-atmosphere interaction on drought formation and
development, the identification, monitoring and prediction of flash droughts, the transmission rules and non-uniform characteristics
among various types of droughts, the effect of critical impacting period on agricultural drought development, the complexity of
drought response to climate warming, and the scientific assessment of drought disaster risks on the basis of strengthening the
comprehensive drought science experiment research in typical areas frequently affected by droughts.

Key words Drought events, Formation mechanism, Change rules, Progress and prospect, China
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Fig. 1 Variations of areas affected and damaged by droughts in China from 1951 to 2016
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T 45, 2003; JE LTS 2004; RS04, 20065 Pk
5%, 2018) . ENSO X 4240 i X (1) + 2k &
ZE AR S R SR AE H (B & HF 45, 2005; Gao, et al,
2009; HE/NEESE, 2014) o AN, 2010 4R 8k & F K
A e AR L M XA RS2 M 5 R R B 7 KO
S b R T R, B o R
T R PR SR A7 3 [R) 309 A 5 ) Ak B 5 sl B (5 AR RN
JE IR A [R] A 52 e (PR R4, 2012) . ENSO =
PE B AS TR B B, % vl [ B2 2 A8 0 i DXL 9 LA
R T R 0 s R[] (B SR, 20065 B 59
,2012) 0 5 AAUERCPE S 5ede 2 = B8 A K
U B IEAH DG, J6 KT ¥ 3 48 £ (NPOTD) IE (1) fi7
A5 A, — /R BT S48 E0(PDSD K (/1)
e X E Z55 (F) . bR HEHh 5L E %=
R AR B — B A B KA DG B A, JU RSP 3l 5 5 —
RS AR BT CARRKH 45, 2014) 6

[) HsF ¥ 3 R Sk 7K 7R T M, ] 3 i AR
S ) 2 ST i 1X 2 XL (AR ST 2 XU R g I 2 X)L 7P XLy
GRS R GKTR A DRSS | AR L R IE SO A b
S5, DT 5% ) 2R 3 Ml DX 2R 0 & AR R SR
2006; Zhang H L, et al, 2016; Xing, et al, 2017) o
AR BT 2 AU 55 5 3850 2 XUA8E ol 198 7K P2 K VT I
A, Fak B AR KR, S8R IX B 2
FeKmb, KAET (T —IC4%,2014; Zhu, et al, 2012;
Zuo, et al, 2012) . 7 .7 XUl 33 5% ) o i 7K 75
%, M5 1 I B AR W B 2 ) H2 R ( Zhang,
2001; Zhao, et al, 2014) . H 20 {22 80 X LIk,
T IV 2 XL 48 5 R JXUER S 1 080558, 3 SO £ 1 7K
TN D JBE Y £ S I T R BT 7 A T i 2 B o IR X
JE AR R T T R IX K 2 BRI 2 —
(Staubwasser, et al, 2006; Liu, et al, 2018) . P44t
TERXEZFET W5 AR EE UK A 2% % DDA G,
kB INHLE | v [ R v A S AR B AT B
RGP A R P RT3 R A 3 R S S A ARG 5 2
AN KRR R GERTG RF- 7 @A & e 74 R 0 2R e XL
S0 PR RIS S S BT P e AR AL 3 SR
% B3k PE b Y Bl A X, 5200 25 0 X 8T 5 A I R
(ZE9%,2015)

55 L, NI oh kA b FR R 0, 2 T AR M-S
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B . Bl b R K 43 38 4, % X8 T B A 3
M. NS B &Ik gk e A s R . A2
16 2l 18 a2 A /B G, T Rk - RE
i BRI K 3 A e, X DX T B A R
(Findell, et al, 2007; Van Loon, et al, 2016; Huang,
etal, 2017a,2017b) . Tt B | i Bl R~
KAk BEIF R Ad AT MR A A S IR AL . T
HARE T B X, B Ay 3 5 X8 58 0E 2
BYEH, S 3T 2 AWE (Charney, 1975; Taylor,
et al,2002; Olson, et al, 2008; Sherwood, et al, 2014;
Huang, et al, 2017¢) . #ERIEM TR LT RHIX
W BT ALY IE SRS PL . FERTSE L 20 HE4l
30 SEAUD A B L AE R B 5 ARG KR, W
R APLAS: 36 1 il AR B AR T AY I B 5t 2 5 HL A
(Charney, 1975) . 3 4b, ¥ BRI A Hh 80k 4 e
JEE B0 AN AN 38 Aok RS AR AT A i A L o
e 1Y) S ST A L SRR VS RGBT L
X AR T, 2R 2 08 ) B o R R K 0%
HE— 5[] 2 52 Wi R Y AR R KR LR it T K
SCHVES SRR . — AT B X, UKL B
il B K, i R, I T R EE (Fu, et al,
2014; Lin, et al, 2018; Zhao, et al, 2015; Huang, et
al, 2016)

SN, PR T LA T BB B A ML
AU . Ry T AR T T R R K
AEJT, T 2015 4F 380 T “ T RARP 2R
(DroughtEX_China) " KM H . %% H i EA
R Jmy Sk S, AEh E L7 T 5T B G
WL s 5 ke b LI LA e B AL B, T R B 2
B GA T REMER T BB LE 5 W
WCEs (& 2), 7T RRFER M A RS, ZR
JE Y R - L - R K o FTRE R AL B . R
Alb . K SCAF A LG R 5 T A T BB gk R, fE
5B AR I RURS: DA LA B 1 5 R U A R
DTG T D (M SE, 2017; Li, et al,
2019),

2.3 FERENKEARERER

T3 R AR E AN 2 A B ) XU A B
e, I 20 tib2l 80 AEAAHI TR, FPs IR T A
SRR BN FRIRR, REFZIXE R G A
AR B 2R R U R K AH HoAFE H (Burton, et al,
1993; Blaikie, et al, 1994) . 7 [E ) T 5% F XU
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Fig. 2 The field observational experiment station network layout of drought meteorological scientific research

WFFE46E T 21 th22 4], 59 F KBS ALH . T+ 5
G AU DFAG 5k e [ 5 XU A E 2
A T EE . TEIX — R R R AR TR
JUANJ5 TR IA R

S, R T TR OCH U B A
TR RHE KRS L 2 i =
T A PR U A (IR AR AR, 2013) . TPCC A
h R IR S BUH TR - 5 B R MG 5 Y R A
(IPCC, 2014) . 5R3R5F(2017a) 1 J FH K IE BUHL
PR RERS b, BT AU AR AR AR 3l 6053 i O
% ISR 2 B AU, 4R T AN T R
R LML AR (] 3) o IZM SRR RE 4
TH] 725 WL Ml R AIE - 52 9 KU T UL B, B ke
B B 1 T ARV 5 S A AR AE . HOE U
5 RE RV ARAE S A A, SR T R R KU
AT

5 BN T A3 0 R TRV IR R A
BG4 A RURS: BIL B B T 5 E XU P Al
B0 T 5RO KUR DG 5 1k 1 8 7 = R AT KUK
i R Bl o F AT A T XU R i PR AL L T
JEF W RAE ARG 53 BT 0 T4k 0 T XU AL Y
TEAR S5 3 Bl vk (5 ik, 2012) o FEF KU 719
PEAG 75k 2 DA RURS: 52 i DR 7 SRy 2% 0 1180 IRURS: DF- Ak 4
F,AET7 ik B T 0CHE KRS 18 AR e I, G AL LA
FAUE W5, BA A A R O, (2R HIF
JERE PR BT, VAL 25 S A0 3 UL #2055 (Huang, et al,
2014; Zhang Q, et al, 2016; Murthy, et al, 2015; £

45 2015; Thomas, et al, 2016) , F& T K FE i 5k
RERFOR GE T 1 T 52 9 3 XURS: g 458 5 TP Ak 2 48 il
FHECR G 7 vk, % DA 9 1 52 0 S L B H e 2R A 7
it ot JF 4 T 50 E KU o A AR B, A
TR B F0I L PPAG A R 593 XU i B A (oK i
45 2011; Belayneh, et al, 2014; F SCFE 45, 2014;
Wang Y, et al, 2017) . &9y HALAY i XU 1A, 7
TSR R IEAR XS Y AR U A R AT
155, I DAL 2E A7 KBS 20 A7 PP AT, & T 9 A Pl sl A
00, BV o Bl T 23 A K SO | AR A R A
SR GEF- B R BCR R B BOR o R AT 7 EAR A,
X451 5 T ARG AT mALLE G o b, Ak
ARG K FE NG 5T B 7R I AR 3 RS 15 O
ZIT A AR AT LLAR SO IR K R B R
B ALE, Sl R O LR Y 3 R AR O HE LR E
W RV 2 ZHOE LRI, — ) I BGE & T8N X
ol Bl A L DX e XU A A Ak A AT DA (R R
4%,2012; Yu C Q, et al, 2014; Yue, et al, 2015),
8=, T RHE KRS 2 2 AL & AR A
¥ JRr, WA SRR 0 T 5 0E XS B A .
T2 E LR EZE 2RI &R 56
(IR T2, 2014) o HKSRAE(2017a) X R JT T 5K
FES B e PR, 5 e AU X A T E R
Z MR R, T 5K AT R e R ) AR A AR
5 5 in & 2% ( Neelin, et al, 2006; Lu, et al, 2007;
Kam, et al, 2016), 43R4\l 7= 12 I sl i B 48 K, A
UL 25 0 AN 2 P G 0 o DA AU R A5 4L 2
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Fig. 3 Conceptual model of formation mechanism of drought disaster risk (Zhang, et al, 2017a)

( Wheeler, et al, 2013; Myers, et al, 2017; XI| 37. %
45, 2018; Bk EAESE, 2018) £ M, SARAEIL B LN
Z X EEREEY T mEEARE W, DR
T — MW F X, AT 2R
o R RS T i R BT — S8 3T 1 RRAE (i
45,2014 Z8 K[, 2015; Cheng, et al, 2016) . Fi#&
SARARWE , T 59 FE A AR | 5 RN 32 SR TE R Y
BGR, 1 5 XU 3 R w5 U X T R
(55855, 2017a) o JF H, S8BT 59 K w5 {EH X
mAEE AR ARACTEES . NS AR EY R, PUdb v
TR (B4, 2017) . SuZE(2018) & BUAE 4
BRI 1.5C K mnfe gt kK R T, hE T 5
2% K L 1986—2005 4 & 10 1, [ 2006—2015
AT 3, TR B R v (UL Su 45 (2018) K1 4) .
) /N2 T SRS K - E RCPS.S 5t T B g 7
1o, HA A B T R XU A W) A B 4 4 R (Wang
Y,etal,2017; Yue, et al, 2018) .
24 BAMTERESHMRHERE

RN T R — PO 7] T A% G2 2ok 72 i R
KB E I T8, R AR &R | o,
XA = B Y SR K 5 JR AL 45 A T R, AR A
RREF R TXETREHEEL, 51 T2 K0,
H T, X BR AT e SO R A Tz R, A

[

i

FoAR 0 DR TR T B R AR BN R TS B &
AR H 51 A NEMIAHEZ 3K o 1 B S0
P A% B T 5 = 8 S 98 % PE T 5 (Sun, et al, 2015;
Mo, et al, 2015; Otkin, et al, 2018) , AHX1ES: 1) 5%
1k T 5 BT B RBA kA ) B R
i, %o Ak £ 28 B 52 W 7 T, el G AW S0 0 0 4 T
W TSR EHB AR E L, RAEERLT
FIEO A S B AT 5, HAR A T 55
TA—ESRE., PEEBELZETRENFRSET
2010 FFZJ5 , FEIX — & JR b FE E B T 40 R JLAS
D5 T R IAR

B R TR AT R E AL
I AVGR e v+ 5 = 852 m I K 3, A R 28 Uk A
FH 3G 55 0 S0 B A AT [ B BR A PE T 5 2
JEE K 3 T s R, NS | A A e AR T R A
B ZE /A BE J1 WU 55 (Mo, et al, 2015; Wang, et al,
2016, Wang P Y, et al, 2017), [ BBELHTEL
S M 7 R A2 0 X (L Wang 45 (2018) 11 &
la), TEM T EXRBELET RN &KX, V4
10 a &4 12— 18K, P HFE 6—7 d, HE4EAL
MAICHIX, FH 5 10 a K4 3—9 WK, FEHst
5d; i T AVER BT R85 K AR T R HIX (40
drE L, WL Wang % (2018) i 1b), ¥ 4
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10 a &4 9—15 K, Figt 7—8 do K F(4—9 H)
I RETE 7 e i = B M R e Ayl i)
2—3 1%, ZRkATH, W I BB LT 2RIl
WK BOEE TN 275, ZRAEFEFEREN . L
AR, v E PSR & T R S 2
# (Wang, et al, 2016, 2018; Zhang, et al, 2017; 5k
A 2018), {1 1979—2010 4F T BIIE & Pk T 211
KA RBORIE N T 129%, 1T B3 & v+ 2 s
BT 59%(Wang, et al, 2018) . d#FH I T, X
SRE IR S H O R A TS A R R A A
{5 T AS [ b XA L B A 3 A 1 AN TRD,
KRR T R MAERKZES . TEMIT, B
FAREB AT, 0k FEZ B GEEET, R
ThE 5 51 & ZEHUR Yo B I S 3T 5, IEF R
ik, T RYR KT 50 5 kA 7E B 7 %10 1 b
X, HAH 15% MBEEMTREAEEFETETR
MR B . M, ALl FREIK AR 2,
A R K e B B ) S B R Y B R A A
ol k& TR EET R, HiZbXBETRES K
AR T R R R B BRI &2 B B,
19% M B & T B R AR T 205 LB,
18% M AM TR EEAFNT T REMNIKE M B
(Wang, et al, 2018; 5K 45, 2018) .

B, KRR SR AN T 5 B0
o K AR B R IR T R i F R A
HLTTHR AT 3K 50.1%, HUR R 1 80 B R B A ZE SR
FHEG S8 52, TR 530 37.7% F113.8% (Wang,
et al, 2016) o Hv [ Y i AN 0 XK 40 5 78 A2
A EEZREES, SRS R EEERIYE K,
A5 e K o i AR, — e T BUBR A T 5
BT 10 d FEAE 3800 3 A PR AR . T T
LA T S X, A7 M 3R K A3 R B 2% 1 B BR A
oK 435 i 5| R 2 ORI, I Al M R
Th. K GRS & T RBR AT 5. —K
TR BE TR ART 10 d T A —& 1 5K
gy 7, A TR BR & 5 B B K AT 5 22
WA P RES] & 2= P T 5 (Zhang, et al, 2017;
Wang, et al, 2018) .

9= RN T R S5 E SRS T R A
NABFEZERGRD) WM FE R, MRS R
PRy S S, AR SR A B R R K T Bk, A TR B
Bos il w5 KT R ERZWRT 5, Bi-X
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L 56 2 S 14 o T 24 ROl Kk 4 2 R,
S B, WV TS Rk, Hos R
oo BRI 5, 9T % % R e, T U 4 805 i
K T 2 W4 5%t R AR T 46 %
SRR BLHRSE 0N ) R BE T 3, A0 — e
P ) R BE T — T R B R | AR L A
PRI R B S T, AR L AE R
R R, T B R MK Tl R B A
T L W SR EL, TG H AT &
s B 2 K BT 75, WG 3 2 2 Ak
FE R I 1T J5 % A FEAAT B 84 T Al 1 B 9 T R
FET 7 W — h 7 7 S R T
T AT B R TR T
ZURSETR, RLT R, ESTRNE, W5 #
RETR RILTR ASTR ACFR LT
S 2 B B TR T, T % B W 7
W SR PESR , T J5 4 SO VRE T 5 73 77 A 2 10 25
FI % 5 I PR3 . AR T B TS5 % FLAT Wit . 36
Ay I s BRI 0 R L
ARFEN L AR IRE Y | K S B P R,
T 55 4 W0 L 0k S 25 B S TR T 7 A
S R D, T 2 R 1 L
BEBL.

S T o L BT T R B o
SN B PR 2 2 AT T I, B e
T o TR 5 0 5 o k%

3 TR BB R 8

FUB b oz Ok, hEE AT RARREF R
JEHLEE | Fp 2 AR A AR | 5 XU R A R D R
PR SET AT TRK R, I C B W i A [ PR+
RO EWAAR R . Hih T RARP R
ST S A Kb E T R R A AR | X2
S, 2z b R 2 2 P S R R AL UK
SREGAWHE &, P [ ST A7 A8 7 22 TR 3k
AR R . AN, S T SRS A B P R Y 2R
B RSN AT AR LU B =, T BRI £
PR3~ P13 ] BT 3 R 2 ROJRE 8 TN 2800 0 ik = TR ALK
W, W Rl AR I 58 R i T 52475 9%
AR, 5 1) B W S0 A B S ke = X R
P SRR, WG AR RS RR ST R
A0 AR LA AN AR — BRI AR 2, 76 T 55
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Table 1 Comparison between flash drought and Traditional drought

JETE BRNET R g 5
KA AN RA Wik
I ] RUEE FHN HBAERR, ARAURUE
FRHET ZRRERFE Rk 5 i
Ey-ain| N LAEHAT AT RE

ZRIIX A FE sl 58 A X FEARTIX 3

%5 TR J HE BRI TR
W T PR PISE TR R TE S TRERE AETHR RIETREST R KT
BoHETR
M )73 AU N 7R ML)
fillvipiid)s RABNE A BN WECHE | S S E I
IS S ZEH AR AR 22 | AR A Reg 7K R B2
JeIRRFAIE FE T PO s | b R I 2L
AR SR
AP PAREZK 75 BT
S 23 [ R JrrHly, DXEREL 2P PR RS

Fli- RELAOC 2R i Ag HRE Hk 29 RRL AR AL g Kk 20 24 SRR
fEE fEFE R
W HMERER

PG AR o0 o SR OGBS R R AR S SR A S, R
XoF A AL 1R F Wi o R A B = R PR, SR
DR, A A5 R F) ok e P M e A R AR W A . AN,
It 2 UL I 5 A g PR A L e 22 KR A0 R
ORI AN B 325 5 4R 5, i 22 A R R A 1
AN A SR, R 3k 8 i) R A ik DR 32 T I T RE, R R
TP T A — LE OGRS (R U (19 2

55—, R RN R X 25 A M T R R AR 56 B
Lo BmAREPR LB RIT I — 2 51 R KK
Bhef I, (5 ARV 2 15 7 Bl - <CRE L K
) JECAE P45 D7 T BB IR ) | 22 3R Y 2R g WL B
B FATNINISE A R IR B
FeE AL Ir T BB R AL e rh I T
TRARLGE WM R, KT Mo s — e
TR — AL ) E B V7 B AT R, O X%
DI 5 AR K S A R - SO AR R ALEE
A BOR AR BRI FRRRAE | T R R Xk gt
J7 W BEAT T SRR 5T, A DX 2 I ) R
TP Y BALE RSP KR
BRI | Al 5 9 T KRG AT A 2 % 5 XU 1X 3
A5 05 TH WA T —SEHT I AT Y R R (A A, 2017;

Li, et al, 2019) . {H & HFi #9550 6 58 38 0]
Bz LT RET 2R X8 TAE, i i 5e % 1A
A3 Jey th e = 5 F I LB A4 A R AT A R 2 A
X e U 56 5 A A UL E Y B 2 B IR AN B
gy o JUHAE P E B ZE K w2 X oA
S0 P e R R X, R X T R
I A AR B T BT AN W 0 ) s A (B R
WS, 2012; BR4EZ255, 2012; 5223845, 2014,2019)
AR, J ) T LA K S LR X T R B A A X
TE ML BN % FEARAE (4 25 A Pk T 2R 2250, X1
SR8 iR K R R AT A 5 2K 43 AR WL F
58, AR T SR 3 0KS 240 4k 3h g R 0 2544 &
KR B 0 S B ) SRR, LR i s TR &
AL R JRIERIZ R N

8, T RIE R 2 W U EAEH & 2 R R
JE B AN o E 5 TR B & R A R i
A M, B AL EZ 78 XA AP XUy B i 114 e [
S, i H 2 KR G A B A7 A 2R 7 25 JRURITED J3E 2
R 28 W43 32 1Y 25 BN ) 52 M B H A B P TR AR
F o AAUA T 98 5 B R B TR 0 B 5 A kA8 Ak v
B FR T S5 s, LA R b - SR B B
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Table 2 The landmark achievements and major events for the research stages of drought events in China
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Bf, 2500 (19494F)  (RESRAERAEBIRAE, 740/ rBIE20004 A0kt EERHEIE—8 A7, FAERRSE T “HE
SRR fEE I, AR L X AT KIS R 2, P 22 N b ER Yy BT

e RETREEZEXE. # k. Bk Ry A R S HR TR T
A2 25, AL TR 58, RE g P T-5 0] 1.
SRR AL RIE, p T HIX A
TSR A B3 20122604 Y], R
A RAERSE T R H M Ap NSRRI
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DL Rt R e Al o SR E SN |
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BN, IR KA, S R XSS AR T KOS K AR R« T—IL.2008.( T ES S
TR, 20154 STk ER L ERRHGEL S KERM-Z255)
SHEGERMS R T REREREM S — %, IREEAE, XBHRHE,
PRI AR 2 FE b7 TR 8 L $£.2002.( 5
QIRES UM S N B N N L kA4, 2008. (TEK %
VGRS R A5 VI g 2o
TR X 2 BR A K ) = A A ik, Wb, ik E
RN, R R 2009.( 5 ).
T REFREER T,
o NG Bh AR Hh Fe TR, 1E
TR KA I 2 22 (8] (R i
| SRR S, KX
3T R
TREER AL SEH T TREKEREIZR 201345 3h B K H S HLAIF oikak, T2, kR EE.
sk ROk HUEHT A AR SERIBTRI(973H-R1) “ K f 2017, (F559¢ % KU
foy (20004FRT PR THTREHE T, KFE BRET R FRERT YK HAEH,
J&) PRMERG A FURUSEAL B KU PPAG S0 SR oikag, TR, T
PRAFIEAL 5 AT R E R 2017.GESE TR HEF),
& PPA
T RICE G E L
Jb s AR A S A S5
BRMETR  EI0ELOE A EA PN IR L T
kg (20104FRT  T5.
i J&) R TR I E R K
IR 18 A o
EMT RS RE
T RMAT et A 2
5o

IR 3 BTk o BEA DG B Vi XV IR S R 0 52
Wiy, AT 2 BR AN [A] R il X 38 Jily 1T G 722 ) 2 R O AR
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R Z AR Z A I 0] R S in s 5 45002 i (ke it
5,2017d), — B2 Ao B —E AN F
T RBE T SRR A 22 Y AR PR B A R BE T,
B R T R R TR B e Oy R I TR RO BE Y T
5o Pk, Rz BB B 2 B U [RE KX £
Bk 1) U 28 o R e 460 5800 1A T R AR ST, 4R 2 1A
T FIAVE FH AR 22 RUBE 38 N e 40 R 11E , 8 57 RE %
7] B 2% 0 2 K P IRl 454 R 2 OB T A8 4k
FA TR R g, LU S EOR T R
I, F500 fE

N i3 AT R R A S A5 R BT 2 AR XS
FRYERAE o X FZIE T MR L PR 28 2 28 & T
T, T 5K ok B — e L B 22 1%, i e K A 3
W ERAWRAA, — 3 KAl fE < il + 545
W, IR A (B EARAE, 2012) o BT RL, X 5
S5 RIS TR] %) T e AR ME BE K, 7 s X T
A 25 SRR A B AR, DL T T R A5 AR ) A
AEJT.

o =, Bl SO BRI B K T 1 R
Mo DA E MR R R AT 2 I
YE, TRV 200098 vh 200 1 Bl - 0RE B AR 0% 52
BRIl 6 K 380 1 A 3 R DA il 1 R 307 A B AT R
BT XAV IE 2 S A A TS 0 A R
PR N Z — . & A W5 (Seneviratne, et al, 2006)
FEH, AE AL P A RN T B X, Bl AR A
A s i, fili - SO EAE T R Tk el LS KRR
PR A DTER A A Y, £ 2 A B AT RIS 2l i KRR
WA DTk o 7E RG-SO BAE A R b T A
K3 R AR B S B RS VR X T A5 5 4% 338 &
FOR A A R, ERIERR T RS L. &
AFKCT FE R R EEY B . BT LA, B
K EAE R XI5 | 1 R R R R I Y A%
TIEARSS G, RGHT T 508 R Kk e i B T
R KRR AR SRR FR)Z S A KR EAE
3 I o AT FIK 53 R Ak, BT 58 N 3 — A4 Bk
—NFZE X R iR R K5 M e
A& AR SRR, s T 5 A A Bl - SO B
KIS I 0 2 AR A 1 5 e LR, ST X R T
R KRR - - AR B K 43 B B A L R A

fIE Ko H 5 KA FR A1 2 KA o6 & (5K 5 55, 1997,

1999, 2012b, 2017¢) . Hi I, A] Sk X 8+ 5 71 ) 2R
VB R BB X 1) e a2 4 16 1 BRI AR B, A T
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2 O R I B A 1) A A AR R 2R TA

SE U, TR 5 A 0 ) B i S . AR A
R B A O BRI R R R — A X 218 Y AR
JIT DA 5 W0 T R R T 22 R A G A AR T
B R #5719 ( Tsegaye, et al, 2007; Brown, et
al, 2008; 4R U IE 45, 2008) o 5 W I 4 A SR i1y
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