Sl bl oLl i ilellia

‘Y%A )Le‘-? cp..x:\g’ 9™ O)Lo..:a} ‘W °)3“>
WAANYNF @ ol o WAY/CAITA allio el o
YA-FY o

S @bl 33 xSl PIW g oS g3 (il gp S IS il (o
(Olo s (bt 359 90 Saxiliae)
LIS ozl s jusel al )l ol IS s9metils ool jiwgy duoms
Sals olStile- g o psul Losils  g9lad Ls,
ool ol&iilo- 5o 550 JLoliwl  GlBo Soluw

R

2ilge ol BLS | (g g dilaie (Si5sls aem 5 (oulidlsn (JloSis Condy (o) pol oo Ban
ooliil b (S5l poep 5 sulidlsr JloSas Sl e ylel Ladlys 08y 5 (K0p ooy ) o oo o
5 oolitler JLocSis e bl epw b a3,y ooy calize glo s o SRI 5 SPI a5l |
Sk 6"“’)7?’.'% L Suiedgynmd JloSis g48g b qwlidlan JluSiis o bLil g (SO5edg 00 JluSas
ISt Gy oy ol ol 125,513 Ll 5 435725 3,90 (g (Sl oolial | il
SloSis slao,ga YWY Lo sgax 5l cwliilenr gloolSins] dan jo aS ols lid (553e slo asls auslis 4
Sl @l bl eizres Canl amle TA 090 15 ( JlaSis g5 50 (ol r BLI ) i 5 sl (38!
loasls Sl e uloly sl olidlss JlocSKas 51 ity dibie 5 Siisle,in JlucKis
Sl et sl JucSis slao,es ol 5 Jlo VF wlidlsn clo JlucKis claoyss slax o JlucSis
5o ewbidlgn JluSlas sl osls 7, YWWAY g VYFY clls o iy @ oyl (o auads a5 oog Jlw VO
ISt oas WWAY Lo 5 Js sl Sojelsyoen olo JlocSis s, ool il aalllas 0,90 (gl
3,30 cilizes glaolSiyl 1o SRI sl 5 SP1 asls fyny  Stacrod sl asdly il dilaie 1o Sy3sls joun
anle FA culislyn 5 (S59lg 000 (JloSis lagasls ()0 ine (i 5 40310 (S g caalllas
3 Jels b Gulal o CGIAYY B - /OY o (Sad o0 L 050 VY Sgamme 510,500 £) ol alils 5924
e oyt ool 4 s wale F g ¥ Y O sla s b soslitul 5y50 el 50 o oy (Siemen
JoKis alols mls ply ab oanlie oy slad SRI jasls b oy o SPI asls on Siaeres
~ oo 56 (Sgalspaen JlaSis (a3lh g oad aidlate slaailsog; ol ralS cel alolsdl oulitlye
2,148

*Email: ghazavi@kashanu.ac.ir 1] gime (G0N g5

9 ;o...ls 8 LgL‘b‘leM&b > Oy JaL,.'J)l . ;" Ob_;,; S od‘jmjﬁ Ao »\.&)l GwLZ.JB)lS Mbubb )‘l C,.M = J.ol> s
RO R Ve Bble o ‘_,’_:)'L».u 6&»‘530 ‘5i|9\)é


mailto:ghazavi@kashanu.ac.ir

Y. ‘fda.w LSLM.-’UB) ps‘..\s 9 CoS’ > swb.w‘,b ‘SLDJL.»M )..uia oy

doddio —)

Ol 5 ope Sl el T pslas a5 el oz juilipes ;0 M (st g pmls S Jlesas
SlosSies a4 L5 sba b JluSes (Wang et al., 2018: 149-162)05s oo (55,5LaS ¢ (goladl a5 L
(Ayantobo et al., 2017: 549-567)ui5is oo samdind claizl golaidl o o359 0um «(5),0liS ¢ cwliiilgn
S 5 el pehanssS oo oolitlyn JanSis T sy kil Sajlyo el ) S AL (Sl e 5]
JocSes 4 e poli Sygo 0 a5l S5k sgmeS 5 86 cwlitln JluSas () FO-)0F A YAY
Jlosias saolsl o Sojelg o (JlosSas (O -ITATAY g 5 S 98 6 58095 o0 (65,5iS 5 (Suglg e
gsho o8 Ol daazlys O gonid Clie 5l Bk 3l 5 Sigce £585 & s b Ly ulitlsn
“ioo 36 oy st » Ygene 5 05dn 00l paais ilag, olyz 20 A 5 (e lac]
S o ool 1 (Sudely i JLeSas oS Gy pad (3 Jslate (AQ=Y ¢ e YRS ol ISan 5 addlu)s IS
"o bl Sigdeynee JleSis lgear il o Gl eS allbsg, gl S cul abiul o
(Tallasken, 2000: 103-117)s4.

Jlas @ JloSlas olas (g o 7y JlucSlis gonuay a5 05h o0 Joibles ol Jls o <l ol
Lo elidiog 3 45 Canl (3] 5 (S by oy (VO-2 DYAA (LK 5 oleodlleslaailsog, O Gowm,
2 ol Sl oS (Sigdsn JLockas salins 5wl oolidlye JloSas Jls &
AV TR0 (e 5 o ) 4285 15 550,50 S S o e (5 aily 5 baroma iliio olaf
(V04

oslitul JlocSes glaasls 5l Sl 5 slej calizee slagulis o Jlocszs bl s oo ol 6l
ol 00 snliinl JlucSes bl sl ik sla asls j eiST (YA DYAD ()] Kon 5 (6 55Nogs oo
a3l (SR Y oaiss laikil Sbly, sasla (SPD) ' seaiss laibiwl o)k pasls 4 oy oo o] sales sl a5
OYA0 o)) Kan g gaml)oges o Lil SDI) Tyl > JloSias asls 5 (PDSDH ¥ L

Sl SPEL 3L (gouiss jlasbiw! ozl « JluSas gojlail s 10 b aslis cp Bagu po 5 (SO el
e sbaglide jd Slgl2 4 g Sl 10,95 p (6500 S 005 5l Gt cpl oulidlse slagatls Gl 5o
Lld 5l eske Jloome o 5 595 sl sl o SPI el a3 ,5 15 oolituls g0 sSlem 5 (slo, « slailai
bl a8 el Galizes Slej slagwbiie , o] (sammloee Sl SPI Lol 5 miee jlons S o -] Sloloes
(Mckee, 1993)sls 13 cw, 3,50 |y Soeaily i 5 SaaolisS (sly JlocSis g o

Slallas () gl Ll s 5 & po goasnie Slisios  xhaw slaclly, 5 swlitlse JloSas b Lk, o
(Ve o 0)7 gi 50 ) 5 Ol puo S g Slidions @y g5 o e (ol 50 el 009 Siglitie ¢ s 5 Ol Caliea 3blis ;o
(O] 53 (Vo V) Ml 51 S35 )55 e gyl lgT sailsg, sadgm 30 (Vo) +) (Ko 5 VLgol bl 5o

1- Standaraization Precipitation Index
2- Standaraization Runoff Index

3- Palmer Drought Severity Index

4- Streamflow Drought Index

5- Vicente-Serrano

6- Lopez-Moreno

7- Edossa

8- Tokarczyk

9- Szalinska



3 WAA Sl oy 3 o 05loid e 099 (S Bblio oyl yi> ilelllae

J31o 0 10,5 o Ll ogliasy ;o (Vo VA) o) Kem g ' g0l g eyl (gazb 0 (sas9> 10 (Y1) o) Ke2 g o>
e oo &S Cawl oauls plol Calies bl jo Sladllae SGo5s0ue 5 (owlidlen JloSis o bLo )l 5 50 40 5 i
=S5 (VYD) )L, Ken g (o) yeende (VW YAY) )62 5 553 g0uio (VYA 0) Gl Sledes g 0l5 She Slalas 4
ax S1as a2o oo lid ldllas (ol bl sy p 0,5 o,Lal VYAY) e 5 e jaz> s (V¥AP) )] San 50,3
b9 (So5ls e gy Lol aidls 3925 (g lo gime LS| (Su3slgyen 5 (oolidlyn (JloSas n 5)lge 25T 50
Obled (65 i ey b g pagads S bl 4o u‘)_»..:i) ol g 00 glate JluSiz gonay 4 alie slo
5 (AB-AA YD (), g oaliyloz) oyls )13 Hlpl o JLeSis cass gleos, jo le,S lewl .l oo
iz 5 ale ot Sl JacSis ity sla kit il T s a5 lasllas 555t
‘_;)Lo) bl.u)‘ R ).».: axlllao U)‘ ‘_;)919.: o] oS tﬁL?U‘ L)L"“" U”‘ o u.\.ml.i 0 ey uLo)pb O yg0ds MP
SloSies blo )l cwyp @sdllae opl bl 5l Gas .l Gl col o (Soselg 0 5 cwlidlse JluSas
S b logasly Gl Bl ow) 2 5 SRE 5 SPL (el g0 jleslinul b layS plewl (Sa3slsoee o (oulidlse

axllland yg0 gadibaio —Y

OV L YF Y g 3,5 Job 007 FAL "0 Yo Slilie clatss o olpl (Byd g 0 ole,S ol
Slaseie .ol @050l S VVO£A Jolro oyliwl (pl Gy () JSE) Sl oads @8ly Jleis sl o0 YV
5 Ole) 9 Ol Jpad ;5 9 59,4kl Job )3 obj @)l az s BB oS (Sijk g Cugb; dihaie (ol wee
Jolge cnl abozsl a5 08y o0 ;86 goaite ladlate Jalge 51 0loyS liwl canl ol oolall 398 sogdll jo5us
bl (20 cadlaie S50 5:8 (1) SlaogS il 5 635 po sloosS 3929432 10 Sgl 255 (65518 Dl o
Ol ol 58 AVl (Tl Lawogie aged o)l g iz 2lsn slaesgs 3B e jo5 (il loj (5992 0L ey
ol el oy 1 dga g ,9aS AVl )L lawgie duoys DA Sga jlade plaS canl e o VFO Sgu
Ols 5275 9 GlalY = 152 (laogS JI8 ;0) yiaidoe B0+ dgum Glial jo (5L ke (p St ol Sl
BBl oad (5155 (6l Jled )3 @8l ol gl 05 9 S slagble) Jlo )3 e les Ve gam Sk
oS el gleculay o) ol soles 5 legs conlBl uaile ulul 5 .(V-VY AYAR o5 ule g cldo
bl sblie 5 Lod il CFY-0OA YA () Sad § coni abl2) il o St waldl gl o iuns] S o
Wl p S el o5 cile axj0 V) SliasS (2lei 0 g ol 5 il ax o YA U VY 0 liul gllodes s
el (Lo gl 51 20 FEFO) 3o (slnosS cald £l )| o 5t 5 (Uyo pehaws 51 2o 05 JBlam) ) o eybins
OFRY ey sl s g Jlo 5 yioile F0++ 510+ - 31 ol cilisks 3blis ;5 3,05 o e

10- Badou



vy e sollg, pglad g oS p G.al.’ui‘a'yb ‘slbgsll.w‘_i&.& ).JL Yy

adllans ;9o sollnsl 5 le,S bl ComBgo gaias ) IS

4.’JUGA\>)9A AS“’L"‘A?‘Q 9 (S y0g (_ngoliLn.i‘ AS’L“ﬂJD Slaise ) J5A>

@Blar e | @l dob | el ol ol | oWl e | pW8lax b | s regyee oliml ol
Y0 Y5 .Y 00° FY7 YF Ol e Y% VF A OF° YV YY b
Y4° Yo' Y¥ OY° B+ ¥0 oplsals YA VA" 00 NAABE RS- N viy
YO YT Y. OA® -V VD ol YA® OF YY OV £V Y ol
YO Yy Ay OV ¥Y YY sl Y30 .97 of NGRS A1 Ol
Y% Y. B0 05° F47 YA Sy YA® ¥4 ) OA° Y47 V0 &b
Y4° ¥4 oF 0F° £57 YT SINEN <o YA® OA” Y OA® +Y” ¥ 90!
YAOF-7 VY OA° Y4 B4 s YooYy Ay OV ¥Y” YY &Akex
Yo Y. . OY® ~A” Y¥ Bl Ya° ¥87 F) 0F° ¥4’ YF asezly,las
YA® £57 0§ OY® ¥ YY S JONES YA% FY7 1) OFO YE oY e
YA® 10" Y4 OYO ¥V YE SRV TOLYTNS | 0FOYY ELT obeeslials

YR\ aY | avear s Seghyges

(oS bl ladlaie T olojlu) st
o, 9 olgo Y
SPI LELQQ"-'S'L‘:’ )‘| OLc)f OL:'“"‘ o ‘si;)jlj)..\...:o 9 Ga..lsl le.:osll..m&..i;.é- LL¢3)| Py )5.’2:.;&4.3 dxlllas Q.;.‘ 5
).) as 6)...95)-.\.:.& Oliu.u." R 9 6...)[......4‘5.& O‘ia.a.u-\‘ \e. L “09.!]40 Q"’)L‘ )l.n] ‘-.\..." )B.Ia...n O"‘ L W) o.)l.n...w‘ SRI 9
s Y 80,90 SO Lglﬁ u,.wl.’...ib‘yb OLQ)LG 9 Ql.o; QL:....;‘ Slaalaie g.)’l Ql.o)"w.t )'l Sl 929 (G Q’l SVl
ZimaSPlI )‘}é‘ﬁ):‘ )" oolawl b SRI 9 SPI Lgl.asuaél.&'b sd)bT ‘_)45‘9_» éé) )'l o= -0 Jogaz 9N J&w) KW Cl,éa...,l
LUyl (o pslaredy 85 8 (gylol koo o 590 ol jslome (5525 )0 oSy (JloSts b slislga



vy WAA Sl oy 3 o 05loid e 099 (S Bblio oyl yi> ilelllae

SRI 90,99 QLA.Q SRI ua-‘>l.~a L‘ 0)9°)-°SPI ua.‘>L..u O JoLu)\ é.t)jlj)mj LS""L““"}Q GIL.» s O ‘s’L‘Q)
A oy g Smed ) o3liial bole ¥ Y ooy sla 5B L

SPI oL -\-¥

SS9 5 gleoygs adeis o asls plcwl o)k glessls 4 zlosl s (asls pl sl sl p
w‘ w)l.: LS‘AJLQLA 60&‘0 JLAAJ Y. Lw Y‘ L )L».: SPI ua}Lw L;wl:;u L;‘)" Jw)},aw "'\"SLSA J.o..c ).1§.A )L..w.t
Ot Saled)d g o eols a3l alize slag e b (Sloj slacs jw SPI (el (garulne Cyz waslllas (! 4o
250 Sk coldl Gloy s yw b (295 (B3l p LI ()bl qer s aiBlis dw o (gmpm 9 LS @je b,
(Mckee,1993) ol 4Bl (Ll (Sis sy yho 4 > 42 5 00 5] Sis 50,50 il ite asli opl
o T Gl (] j0 &5 Wigd (Byae Pyt dibie sloolliwl gailale (Suijl Jloj lagsm azliz
Sy sy (b JT12 5 e J71) axS pasin 1) (Swlb Jlo @ bgrye olo ] puwdil 5 (399,000
3590 Caws 4 (V) galal, 5l oolanl b Ol Iy @alizes glacan b Sui)l
Ry :ijl Pij Vs,
sl ) ol jo

i=12.. j=12..,12 k=1,234506

JL...J (l) JL...; L ‘Iay).n (K) L.Sl-o-h-ﬂ (50,99 6‘).» (le) ‘sv.o.?u uu)la él.m)‘ UWL“‘ » (SPI) .)JJ.:L...A‘ uq)l.u ua_‘>L..J
Al Ces 4 ¥ o )leds salaly & jgody (Su3slg e

Spy = 1T ¢ it
1 > as
Q')
=12 .. j=12 .. k=123456

o_:Lw.L.) 9 oé‘}cw)w‘ k ‘_gL;.,.A (50,99 6‘)‘.‘ oS u*’)l-’ )L:.xa u_%‘):u‘ Sik g u.;)b &Lo.:) u,‘ial.:.,o Rik
(\Yar 55$)L~4

SRI gouuiss jluitiw! Gllgy asls -Y-Y
SPI ua.’>l.~u Ls:bla r ua}Lw U"‘ W) 43‘)‘ (V‘ ‘/\) \\055 9 )159...0 Ja...uy (SRI) ‘50.1“0)‘&;[.“»‘ ul)‘j) UDL“
oS Dol ol b dadd g oo Jos SPI asli s Sl asibon Uids (asls ol sacle gz sl gl
Osed als cpl (0 098 co colaiul (35,9 0ol lgiedy xhaw Olily, sloosls (6w 3l e y5)b slaosls slaay
ua.>L~u L.)"‘ 643‘)‘ 9 oolawl cle Lol LIE é’)?’ deools Sy 6‘)) A.ML.A é’)?’ 4.».]5‘ uo).‘aw SPI ua}Lw

11- Shukla & Wood



A\ 1 ‘fda.w LSLM.-’UB) ps‘..\s 9 CoS’ > swb.w‘,b ‘SLDJL.»M )..uia oy

SRI 5 SPI sla sl ke JcSis B
Vissleo b 55,5 S g pe
VA3 L A0 Lasgie s ya
VOB ) wsbye oS
<133 5 -+/33 Joys
-V/faL - s JSis
EATAR N VR PIAD bhoge JuSis
Y gslas by i SzsS aads IS

(Mishra et al., 2007)

l..g cLi.\.M.J‘ P ‘sml.\.m‘}b ‘;LJJ&AAA} tS’lA)M ‘L{bduéj) 6:;) )L).A.A » ‘SAAJLAAJ‘P ‘le.us_iM.} )_...:SL) «r 6|).:
OSe 5 ke cd S 8 ylel Jligan iz 090 )] jslme (5 g e ol (S5glgaee Jlosias
sl ;o wliilen glaoKins! gaan ailale SPI jazli jshais ol (VWAP (] [Sen g 0oljzluas 1 ¥4
559 Oloy 3 P gzg pae b S92 (o yslaieds BB (g 2 (g (Somrod Sl oliul b jslome (5 g 000
sailale gloo 50 SPI aslis (ps g le] bl )l e cwliilsn JlocSis £585 yloj 4y G (So35e0g 000 (Sl Sas
Olia.ua)‘ 64&LA)LQ.‘> 9 dw 9o sg.ib LS’LA) RL Lu SRI ua.’>Lw 9 0,99 ul.o.@ SRI ua.‘>l...u L’ QS“JL"‘*"B'Q duom‘
Oeen (VAP Kem g 0oliplan)cd S 18 (y905T 9 )90 Gigmymy (S Boyb 5l (0T sl yme,000
5 SPI Lozl gaiVls ol s walllaes jgo sdilin Soiels oup 5 cwlilen JoSas bls) w)p sy
5 o dibaie |8 Crend g, 5l eolital § oius] o b cov colue ulul g g 559 ©)se SR asls
A (o) 2 6)L°T bLs)|

b g e ¥
axjllaod y g0 gadlaiw gswla.wlg.b éLwM Cardg (ow ) 3 -\-¥

@L..l uul...u‘ r Ll 00 43‘)‘ 4)9.04 ulj...cd.; ).....mb).v Olia.u.n-!‘ @Lu 9 KW 4.....0[.‘14 ‘SA.AJLHAJ‘B—Q 6L®ol.<...m.u‘ Ls‘)" asle FA
uL..M.! ‘) u...a.o ).'JLD.A ub)‘j.a ).lua...a )Q :UbLog_i.v wL».Q.A )J ua.‘>l...u U”‘ ‘J,o...mb).b tswl.a.u‘}b oli..m." Ls‘)" SPI ua:-l...u
polie SPI oz li 5 asdl jiolidl Sas sloo g0 olass s 4 aplodns ulido 5l 0,00 Job iol38l b g oo e
ol 00l awlS SPI &l s g Slilogs e jloads 5 SYsb Sloj wlie 4> 0 000 o Hlis |y (55 i hie
S5 se 0aalie YPYASVPAR s WFANTY -+ (sl Jlu b 5ies s b JocSas go50 35 SPI sla fsges o
(7 JS8) ail ddlaie jo (ad glab)b (lyee (ialS 5l (Sl Silg5 oo s (]

S P S )JQLM MLm_il u,aL».D.c 5o SPI ua?Lw ¢ yad g3 oK ‘ ssle 5% Gwla.w‘}(b LQLQ:OM/" ‘ )JLW BN
Glols b 45 aiss e plis 1) Sl @ad b JloSiis o0 90 daolin] saan Lo, aas o lis |,
ool 0ls =, YPAFSVYAD 4 VYY1 159

adlio (S5l 0 (JlwSls Caxdy (ow)yp -T-F

oSS g (5kasb 5 G slare ol (gl s awlxe ZIMASPI jl580e 5 51 oolawl b «(s yiog yous olKianl VY oo



N WAA Sl oy 3 o 05loid e 099 (S Bblio oyl yi> ilelllae

0 el bl 5 SRI a3l (5 ing oud oK) 12 (glp g 20,8 dnule dilale oo (20 ailyg, slaools
&) dgad lareds il sy cwlidilsn oS! Jlgz oo a5 o (609,00 oK) bl ol diulxe ailale
5 by glagwlis )3 SRI a3ls 550 10 ez (5 5g 0 oSl 6l Jol> @l olul sl 00
lroygo g i yolae sl doo,g Job (iol38l bl SLis sloo 50 5| 5 yian b o (slao 90 olaw canleans
el 009y Bie @l YL g anle £ slooyge ST 10 a4 VYV Lo 3l aS (5 gbas rams o lid |y JloSCas
SIYAY Glo s SR a3 lis sl aid) oo So5eds 00 (Sis G 4 Adg> pl a5 aao o olis s oyl
@l (F USE) Canl 00l mpiets i sly Jlo ez oKyl gl [, VFAD S)FAY 5 VFAF-VYAY AYVR
2l olol el oaal s 4 oo ol b gl Lo 5 gl 55 andllans g0 (6 iog o slaolins! sl
S5y S (50,50 SNV Lo BAYEY Jlo 0505 5 (5 %es,000 sloolKiws] ples ;o SRI ozl ¢ Jol>
el Al 0925 Si> gla e 5 G ATAY BTV o o b 5o g col atils

Jlosas I S adbie 0 (Sojlyyaee (JluSias Doy Dad (S5 ke oS was e plis @l o
009 (\YAD-VYAF) Jlo 50 dgum dilaie 10 pgo wlidlee JluSis g0,50 Job a5 5 ebas 009 cwlidlsn
ol a8l anlol anlllans g0 (55Lo] (50,90 HLL B g ool £5,5 VYV Jlo 5l (So5els,0ue JlocSias Lol wel



Y ‘fda.w LSLM.-’UB) ps‘..\s 9 CoS’ > wa.w‘,b GL“G,L“’M )..uia oy

axdlaod yg0 sailiino jo SS9 5909 0 9 wlbler JluSis IS comsg -Y-F

e (Fi9 (el caallland jge gddlaio JS 0 (Soiglsyonn g cwlidlge JloSis Cundy () p @l
2 b cos colus wlul 5 )bl o0 Jlo Yo b axdlaes e sbrolKius] S a¥ls SRI asls 4 SPI
el ool ooy Hlas ¥ SS o QT s 4wl ascie adlaie 10 e b, 5l colaiul g ol

3
2/5 e . e e . &
- == = SPl sy (Sl SRI (sls o Sile
2
1/5 4
\11'
30/5 1
Lo
k]
_0/5_
1
_1/5_
-2
- a e > < o - r r ¥ a & > < = — > L ¢ a o > < o e
e . S D S D D D S D I e T A S . A .
Ly bbb E L EELE L EE LY ELE L EE L L EE L

S yg )y o ‘SwLw‘sh 6[{&0&.\“&‘ JS SRI ua}L.: 9 SPI ua}L.: @)5 wi)L.A Y JS.w

ua>L.u A Cands SPI UDL» ‘Lg)LJ 59,90 d“d.u‘ o ddlais ‘5”&:&»9 M&s 3] )| J,‘ol> G’L‘" u.uLw‘ »
ol 00,8 o Ja3 %59, SR Laslis ()bl (s0,90 SLL la b ,o Jg was oo olis |y 55 shie polie SRI
ebdlgn glo JluSas sleoo g0 slows ihaie [0 Sl jobay ( JluSis sl asli (Sl jlade Lolul
sl JlSias slaoygn olaws .ol oolidl glasl VYFY Lo o ool ool oS cwl Jlo VF ol S
u‘).u.u I CJL.: u,..:l.w‘ » ] 09gs \YAY JLM: o Lbu] g))).n.b.\.w aS ol JL...J VO ‘oo\ot) ‘;4)9.'3)“
)_..:l., wobidlgn JloSis ((WYYY LYY oo o) asdlas (s0,90 slal jo a5 <8 ol oo b oLl
olas 1y sde polie SRI a3l o Jlo 35T 30 ¢ cenl atiliSs So5elgyoun glo JlucSes g9, g0l ol
$9 0955 ¥ 3 sl Sl 4 cond swliiler b JluSis ool ax S Slilaw slaJls yo 9 B o
ol ails aie polie SRI ozl la Jlu ST jo 5 abl oljdl dibaie (o0 So358ls 0 JluSas Sud



2% WAA Sl oy 3 o 05loid e 099 (S Bblio oyl yi> ilelllae

Niedgemd (JwSis g owlabiler Jlwls (o LIl (owy 9 -F-F

A &N N Sl sboygs lp (Suieds,ue 5 JuSis owlidley asls o 6)L°,| bl )| aslas ol yo
A.SJUa.AO)}A (_gLasoli».m.:‘ SRI 5SPI )JQLO.A O M R )‘ J..ol} GLU R d.a...ul?ua anls FA 9 Yf AV. SRS
el o 03ls Hlizs (F) Jgoo 5 (Kemod polie o 5YG sy

2 Sdoed Jlsis a3l culidle JluSis a3l G (Ses (Jolb @l bl
ol.i..ma‘ U’“‘“" L.S‘)" 4<\JJLIa.A.>)3.A Olia.n.u)‘ AR &M )‘ RO IPFVIVRY; ‘S)LA.AASJ “‘\';5) AJ.IUQ.AJ)}A caliseo L_SLQoli..m.u‘
5 Sl SS 5 bl ou)ls 5 okl 55501 5 bl i Bilaz 5 G b ez il 5 lbokz)
sys anle TA pulitlyn 5 (Su55ls oen JaSis sla s o (s locsine (i (rboeoolzols 5 o e
5 sleo i) oKyl 50l g canl dvloan (S5glg,0un g cwlidlss JluSis sl asls o )l sine
s JluSas atlh 5 aslean wlislse JloSis (a3l o 6)losine (n e (adez 1l
Sl ALl 3529 anle S

bl (5 g ,0m (sloolfinsl SRI (a5t b calitlyn slaolKiusl SPI (aslis gy (SKinsan 1 Jga
SPIfA  SPIyf  SPIaA SPlay  SPI.a SPls SPIy  SPIn) RS

SRI-4 SRI-4 SRI-¢ SRI-\Y SRI-# SRI-¢ SRI-v SRI-\

* — S
NS NAYs VSVase o YOFms  /fPVasm /F¥Vss o /FAFmE o ffOVas O

SRI-fA SRI-v¥f SRI-\A SRI-vy SRI-# SRI-¢ SRI-v SRI-\ J-alb o
JAVY s YAV s IV s [PF . ww BT PPV [PY U <077 s o8k
SRI-fA SRI-fA SRI-) SRI-fA SRI-# SRI-¥ SRI-¥ SRI-y SIS
+[OYY s <[V AA s < [YOY s IATRE = ARRE T ARV o [$YP ARAE T &k
SRI-fA SRI-fA SRI-fA SRI-fA SRI-¢ SRI-¥ SRI-\ SRI-\ — ol
o AY s oA D VA ig4s - < [OYY s < [OAA sz OVY s SO D &9
SRI-fA SRI-fA SRI-\A SRI-\Y SRI-4 SRI-¢ SRI-¥ SRI-\ — ol
VYQaa o [FANszsz AR S < [PYF < [OAY [PYY s o [P [0 Ve ol
SRI-fA SRI-vf SRI-\A SRI-yy SRI-¢ SRI-¢ SRI-¥ SRI-\ SapS-oblu
o[ OAF s QAR EES INNAEES QIR AN E TS DARTAEES QIS AR ESS S
SRI-fA SRI-vf SRI-A SRI-A SRI-# SRI-# SRI-v SRI-\ -l

RN <[YOY s AN LS AYY LAVNE T TARRE DARAESS ARRE T S &g
SRI-fA SRI-fA SRI-¥ SRI-yy SRI-# SRI-# SRI-¥ SRI-\

RAAY LRYN4 \NEF o[+ VY < IYAY s ARRE S RARME TS ARAE TS

SRI-fA SRI-v¥ SRI-v SRI-yy SRI-# SRI-¥ SRI-\ SRI-y B T <9V
AgZ ST DARRE TS OYYas AYANEES < [OOY s ARE Y A E TS < [FAY s adez )l las
SRI-fA SRI-vf SRI-\A SRI-yy SRI-a SRI-¢ SRI-¥ SRI-\ ool pali- oyl ys
o[ Ao AT BAZSE S SIVYY e AARE TS CIVEF AARE TS 1PV oobe
SRI-fA SRI-v¥ SRI-¥ SRI-yy SRI-# SRI-y SRI-\ SRI-y

* [OY A o [FFF e ARIL S ARAE " * [OFF 2 < [FAT o[FONwE < [OAY 523

Ol 25l

&A= 2L

u))JL)AMJ as ‘j"l.bO)5s> L 6}*‘5}“ dboml SRI u4>L~.: 9 ‘;»L..mls_b dLﬁboLiM.u‘ SPI ua}Lw u‘).u..x)
ol oals ooy las ¥ USS jo cailaals o Ll Sen 5



YA ‘fda.w LSLM.-’UB) ps‘..\s 9 CoS’ > wa.w‘,b GL“G,L“’M ).aia oy

250 olo yle> g 4w 090 « S5 LSRI a5l b 50,90 y» SPI a5 lis o bLS,I-F-F
AL Loye0 o SP (a2ld (r (Sujglsyoes Jlosias 585 oy b (oulitllgn JluSis b3 )| Lo sl
Stad e g &b 428,S g Staced adlo)lo> 5 dw 90 « s ;5L L SRI Lasli 5 0450 len SRI



¥4 WAA Sl oy 3 o 05loid e 099 (S Bblio oyl yi> ilelllae

Slr b L (Sijsds s JoSis asls 5 culisls JloSis adls (Siwed oo)p 5| Jolb> @bs
] 00 45‘)‘ (f) Jﬁ"\’ 5o . ,mﬁoLii.a U"J"U’““"

b ¥ ¥ Y0 5L SRI o asls LSPI slaasls oy Stamen f Jgox
SPI-fA  SPl-y¥  SPI\A - SPI-yy SPI-4 SPI-s SPI-¥ SPI- oSyl b

0,90 lo 0,59 Glon 0,80 Lo 0,59 Gles 080 lon 0,50 les 0,95 olen 0,80 lon
QAT =S ARAT T YV IV OF s ARAL 0 DAARE TS +[FAF s <[FOV s
090 Sloa 0,99 oloa 095 Lo 0,99 oloa 0,9 Olea 0,90 Sloa 0,90 Sloa 0,90 Sloa Jalb ez
ENAL S < IVAY s SIVEY s 157w Niarsas < [FPY s IPY Qe < OFF s 3

0,90 lo 0,50 les 050 slon 0,50 Gles 090 lon 0,50 len 0,95 olen 0,80 lon
< [OY Asesie AL DARNA T IFVY s < [OYY s [PYY s o[ FOY s < JOAY s
0,95 olea 0,90 Hles 0,80 len 0,80 len 0,99 oylen 0,50 les 0,50 les 0,90 lon = Ol e
o Ao BAARETY DAZRE T BAARETY DAARE TS CIVEF s BAARETY PV Ve ovlesoslials
0599 Ole 0,95 Sloa 09 oles 0,99 Sloa 095 Hlow 095 Oled 0,90 oo 0,90 Gloa —olo S
ARV TS DARRE TS VY e FANAALES *[YAY s < [OVY s [ OOAs DARAE TS aSe2 )l las
)*’L oL ¥ 0,95 olen 0,95 oylea 0,95 olen 0,95 oyleo 0,80 lon 0,95 ole2 0,80 lon Oldas—cyls
<[+ AY ofoA- SARAEY ofe VY AT =S SARRET RARME S IV e
90,95 loo

Sl o gle bt ool o ples ey ol e les

ole ) Loz
A VP VAV SNYYE VA RAYEE oYYV PN s e
<[-AY

. ¥y Y -oblju>
2ol ¥ L 095 Hloo 095 Oled 090 Hloo 0590 oo 0590 oo 095 o

NI T ) < [OY O [0V s <JEAY sese DARTAESY [ F e AR LS

oL ¥ \ 0,95 lod —.)lj -
? ’ )5‘ © 0,95 oylen 0,95 olen 0,95 oyloo 0,95 olen 0,95 olen 0,95 olen
et 226 olls 3 o0l
AAETY [PY s < JOAY s [PV Vs oFe Qs BINEETY
DAARESS < (P07

. . R GUNES
).ob oL ¥ ).ob oL ¥ 0,93 QLon 0,90 QL@.&: 0,93 QLan 0,90 QL@J& 0,90 QL@J& 0,90 QL«.&:

N]
o[NP Riagx Ty IEY Y s < OF s [0 D <2

&k

sl bl ¥ ool bt opegles sy gles b)) ool -
Sl

o[ OF A AR E T Y'Y A BAREE " <Y OY s o[V AP <YV s < [¥F

oKl o509 e SRIL 1,  Staan (5 s boys soled o iyl olKias! & 40 SPI olis

o] ol b blie (g meg,0ue ol (pl j0 5 sl 0ol Gl lojen Soigls oup 5 (cwlidlsn
Soialg et 5 oalidlon JocSKid o (Stod i Lol anils Gy 53l S3gly e Jlusas
L,2_3L/a)').‘t.;l.,"l;.SRl L olSias! ¥ ,0 anle FA SPI o pimed .l sawl s 4 anle ¥ SRI g anle Y SPI 10

O S (Smad 5 el LIS 352 oYL (Sad 0,90 les SRIL oKl ¥ o g anle ¥ 4 ¥ ()
oo bbb sanle A SRIL Glb e e )b olws] sanle FA SPI Leoj50 sae 5 olSis] gaan
RUNWIIRYVS'A QS COWEON'
Joz 50 asledns b G sl ol wlidlsnr sbolliws! gane ;0 SPI asls cw)p 5l Jol> mlbs bl 5
oddlive o] (gaon 15 (65 i Sid slroyg0 alodw I 5 ro,go jo Jg raiiils lug jao jexe
ol ) St lidl L3l o Sl jo dslllass ge (solin] saon 1o Sz slroyg olawi pizmen ol



¥ ‘fda.w LSLM.-’UB) ps‘..\s 9 CoS’ > swb.w‘,b ‘SLDJL.»M )..uia oy

ligios b b gadse ol ol anllaes 3o gailae jo JlocSis 45,5 Sud goaimoslis el ol 45 ol
ol cllae il Ll le; eliie Lialidl b JlacSis gl auzbl,s o (VFAY) o Ko 5 o0lj5
A (VVF) Pl 5 "Tgiaess YV E) o)) 5an g TSY d(Vo 1Y) o, e o TV gr Slidiod gl b cpuicmes
oLt anilen 55 SR asls .ol cllas ciunsl s i3l yus] slo Lo ;5 JlocSiis glas g0 4ith 5 azests
ool Gl L g a0 s JloSis 5l St 1) (Jlo g gloe 50 anloans g anleSy Sloj sl 90 (sl SPI
Gl el slodle o el il mS eigres sl e evalie e JleSiS slao ey (Slej
s JuSas n wlislss JloSas oS el ol SOLis ga85e cnl &5 was oo plis ) Jlosas
a5 eile; Goliio b3l b aidl s a5 (1WA0) o)l 5 (o5 a3 s L ulis ol ol sl 3t
oyl Cillae sl 4zl Lilsdl oy 5 JocKas slooyg

15 olitlen JloSis a5 amo o olis SRI jasls 5 SPI Lasls e Sianad syt 5 Jol gl
Sigdeyee (JuSis jazll g oad dibhie gladilog, oby> (halS el doldl aalllass e saikais
Sl aslllans gn slaasgs 251155 il dilaie )3 ok (231 5 £ 51 (A6 Wlgioe yol nl 8,15 oo 3G
3 ogder Kb e 5 431 by T3l 05 D by G5k 58y ey o 45wt Lab glaailssy,
Ol 45 (VWAR) o )San 5 (6 e lalllas gulis b g5d90 ol sl By inigy 306 Laasgo 351 1o ailare 8L
SloSis @ Cos ey Gloj 53U L anag)l )0 g anlegs Gloj 13U L (555 )0 (gl e Jlusis ol
Sassly et ot o Lo 5t 0 abl s a5 VYA0) o Kan 5 o15 s b g ol solidl Glisl olilm
Byl Dglas sl ools ;) gwlidlen JluSis 4 cons 30 ok iz b

Shass Gl el axsls 052 adlaie )5 (S3slg e g (elidlse JloSias G )b Sre (Ko 4z 51
Olis s 5l (L26 Wlg o ¢ oulidlgn sla JluSias podle 3l slalo jo (Sojglg o Sas slao g
3B Wl e 093 55 Sl alidl oS wll gledlyed laay sk, addss g ey ol @lie Sl el
5 &l plisl mhaw 1o Lol 65 o S 2l bl (65 Dliss (05150 10 b g bl e GialS
e ally; oliae 2 50 6559l8S 9 S ted las )5 Oliae 5 (30)0 Ar dgam) o)l Bl (Adgy (e (2]
Ol o jo 5 Lcao] Sl i e S (DL g (65,0liS wsy0 B dga> 5 (gl duo 0 YY) Cewl 2l
S5 bl el a8l Fokled Ol st ol (e il Gadsm SG mha j3 iz e WOk S ede Wl oo
aS 0,10 3939 yliwl (pl J0 Baetdes g Guos ol YTOOF sg0> pol> b= 0 (lo,S bl (sladlaie O olges
iy Sl e (1l Gliee (0) UK S oo a1 aflaie (e o oo i 3, Lls FITOY AVl
adlhio Joo)y) ol sls jlcllsy fliw ol ams oo HLas VAT JL UAYFE o Jlo o b )S el
Yo 50,90 Ko o aS g sboas oF JS5) il GaliEl algey jsboas 5o aklaie (e o gl o5 Cenlond sl
ol ails Bl e YA Sga awgie jebds e p; slao] v b

12- Bola

13- Long

14- NKomozepi
15- Chung



) WAA Sl oy 3 o 05loid e 099 (S Bblio oyl yi> ilelllae

5000
10000
15000
20000
25000
30000

AYO-YFF) als 0 (60,90 SO o pleyS ol LS‘L“Q‘S"}‘?] =) sl px alS e 0 S
(oS Sl gladlaie O losles colus 5 7 e slaosls)as

1715
1710

4 1705

1700

2 1695

4 1690

}A 1685

3 1680

ﬁi 1675

2 1670

3 A e T A S N S S/ ~ B PN T VRN /S

(OleyS oyliwl glailaie 0T lojle Colus 51 7 5eiue sosld)ain ylo,S sl slaglgsul sxly 81,55 0 # IS
S S Azl —

obdlsn JloSis Sl gasals aslllassjge gabhaie 1o (So3els e (JluSis (Gubxd ol ml ulul
alllans jge (50,59 gl jo a5 ols lis anlllas opl @l ool bl il T ol 3 sla Jle jo g el
o sla s o Jy o] 48RS _Sy3elsyonn sla oSt g5, ool phiz il culisles JlocSas
30 S9igdgyane JluSis cul Lol c00g 35 s Ju8 sl Sl a4 s wulyb sl Jloslis ool 4= Sl
Sl ol Wl e dilaie )3 (So5glg e (JluSias Dol g oys0 Job il ax ST ool adl, 2ol ddlaie
ol g coll o)l St Gozmen (b Ul Gliee p S5 Jelse plo Ll adly (o)l (lie DS
15 Wlgie 3 65l el plo g glopid 5 ol glods whasl wilaie Ol glis I Cubls s olpee
Copde jehaieds Wb g bl oog Jie (Sfgds o JuSis a3l Gials 5 bolly, e (:Sile oS
D58 g0 (65 s BRSO 50 () H0 b JloSis saig
Xl -F

ol ;o EDI g SPI JlucSies slaasle S5 Judow (Y YAD) dumas s o o pmmmdozms (Sldge ¢Sl s 25 )
IY-YA po F o el ¥ (g0,90 &3" GL:\A Oligdss ‘Q‘)-?f“



Y ‘fda.w LSLM.-’UB) ps‘..\s 9 CoS’ > wa.w‘,b ‘_;LQGIL.»M )..uia oy

el 5l ool b Sujslsynen gla JlocSis Lacis (1FA0) Wlo oS1is Yl (bl relond (soul
il s @l sleasky ollim (il il (s al0g; (sad9> 169,50 aalllas) oby> SDI Jlusias
S B S aeg )l Azl s Il yd aeed

ey ol Sy Jlosas 5 oy Glooyss (g O TAR) dorsd ¢ arm ) 0gmmns (6 pal e (loadl]
NO-2+ Lao ) goyleds Yo Jlo o dame (55400 1 g Ll as (opdgr Cadd vl gadg> Ol &l

2 ebtlse (JloSas o 5 Sl 3 eae ol Jlos (VYY) eidlal Ladlds anm o)) (e ool
NANTY oo F o )lod syl (smiige 5 psle (B sole salme (S 2 pl a0

5 esliia U e s ol golie p ISz 51 byl (VYR0) dase « Sligs Lo ele dopato copmtdl o alsslex
505t ¢l pianrnssST (qusdigee (ST (sode (salme (o) (sl ol s 159 )30 saalllas) SPD) (a3l
AB-AA as ) -

Pl ey® SOLS iy Ol ES 8 (s leyS (eulid Gl (ITAY) s seze (NS il B D>
r:jb

bl (JloSias 585 Slslyd Jelo (VWAV) Lo el g, S0 ol e Lilims WL 1adle ¢ g ) S e o (O lnisl
iyl g%y sele (gl (Gllg L) 0 piegs 3 jlailinl Ll S (ganwss

dod 5 ()b 2 el s gy 53 SDSM s Slhae (5, (VY AY) Lo ez S35 3Ly cogl 0 ey
VAN oo XF gojlads ot o ol 5 5kl (gt Stmg3 - sale (saolilad

(DIP 5810 5 5 oolizsl L) cooliblyn JocSiis ulows () FAA) 8lige s b ol el epledl ey ciazo sy
Ol Olnl Gl wsiee 5 psle (o Gralen ety (5% 5 Ares)l 15990 sadlas) (Siisls )

2 (e g Blax (l2) ol oo polie Wy (o) OTA) (e iz o i (Slbala Jaslol «aSlgog0
ae DA ojlads A0 Jlo «Sgol psle «oab qlio 5 (55,5l (38 5 pale (galme 09,0 G Sisul adg>
YYa-vio

b Ssls e 5 (ombidlse sla Jlosas (oS Ly, (25,1 (0 FA0) eslowsl cgil croml 3,86,56 Sl o2
MDY ae ¥ olads lnl O Ghmghy salze (sl dpe ass> (5990 axdllas) wlale Jloji o5 5 oolita]
oolizsl L Syels e JocSis bl (VFA5) amab ¢jpele arbs col) mlomo ol 30l Slosles o e iz
Olnl G osemel (pusipe 5 psle (Bmgh —ale a8 (@) S a5 5350 sadllas) Sl saibinl v B |
A=V oo ao Y o)l el Lo

(olosS il 15050 salllas) Lo Sal, 5 o il ol mlie o ppie (VTAR) wasl oliubie Lo pule woio_als
AW Gae F gojled Ml plea (Ul Sl Mallim (50,55 Goosle

0o lhesliinl b pluwjes bl (JloSid s 9 Gk (OTAT) o Slae b s (S8 680
DAY ao ¥ ojlads oyl cwoiigs 5 pole 55 ko g0, s SPI JlucSits

oletlgn Jlosias Sloj @llas (o) (VYA0) Jom) e Sloj matdl 230 20 oasd) (S &) o vl eecle
oBlails 3,5 50ed (535 50 ST )3 Sl aawgi g (rb plie (o Giulea (gl 05 peed S )3 (Sujglypaem
)5 e

oL sl b So5ls e g aniliblyd JocSis o)y (VFAD) St ccgg s dSIS cganls o oS
N0V o B gojleds FY (090 dLab 5 oy Sused galzme cguo B 5ul gadg> yo JloSis glo

Sad9> yd oulidlyn 5 Suiglgyun JoSias Gloj Wy (owyn OTAP) 003 (g0 lu (Jlosl il codljzlias
VBB mo B sojlods iyl oIl wdipe 5 psle S 5]

2 SGPoe 5 oelitlen JLSas sablal; w)n OFAY) cpallins o (Bl o9 e 632 (5L Hnade
VPP ao B g0l ¥ (goy30 ] ghbsm ko sasliidgly oS 5l sl (sade>

Sad9> 0 Soiedgyien g (oulidln o JloSis Sad gw)p (1TA4) oage Bllae (Slocker (w0l Sl
FVVY ao & ol b Jlo swisliz

-\

-\Y

-\Y

-\f

-0

Y

-\

-\A

-14



Y WAA Sl oy 3 o 05loid e 099 (S Bblio oyl yi> ilelllae

2 oy g Josas BT ) (VFAY) ualloled e 00liesl; cama cglo i oluge los e ¢ Ll e V-
VO jas ) (sosleds FF (g0,90 i pliwl Ol sald &ile g O i (sddlate g0y LS ey Ol oS
Af0

slaz ) Sloj bl cw,y n (VYAF) 0 plo (g0 el 3,86,5 1 o 10805 ¢ soudl ol ¢ Juslos] (gl cadae 0,8 LS -V
Sy T Gl (g 585 (399599 59k 4S5 15990 aalllas) (s slao] JLSis g lislee Jlsis
N0 as ¥ o leds

HadCM3 _sgac 3,5 5 LARS-WG (s0uisS ulidio}s, cslo e 1 oolitl b olo,S ol o eai] Jlu Y-

FY-0A (ao Y (so)lads F (5090 ol 5 (55l (it (g3 (oole saslilad

23- Ayantobo, Olusola O, Li, Yi, Song, Songbai, Yao, Ning (2017). Spatial comparability of
drought characteristics and related return periods in mainland China over 1961-2013, Journal
of Hydrology, Issue 550, PP 549-567.

24- Badou, D. F, Diekkriger, B, Kapangaziwiri, E, Mbaye, M. L, Yira, Y, Lawin, E. A, ... &
Afouda, A (2018). Modelling blue and green water availability under climate change in the
Beninese Basin of the Niger River Basin, West Africa. Hydrological Processes, 32(16), 2526-
2542.

25- Bola, G, Mabiza, C, Goldin, J, Kujinga, K, Nhapi, I, Makurira, H, Mashauri, D (2013). Coping
with droughts and floods: A Case study of Kanyemba, Mbire District, Zimbabwe, Physics
and Chemistry of the Earth, Parts A/B/C, Issue 67, PP 180-186.

26- Edossa, Desalegn. Chemeda, Babel, Mukand. S, Gupta, Ashim. Das (2010). Drought analysis
in the Awash River basin, Ethiopia, Water Resource Manage, Issue 24, PP 1441-1460.

27- Javan, K, Azizzadeh, M. R, & Yousefi, S (2016). An Investigation and assessment of
meteorological drought in Lake Urmia Basin using drought indices and probabilistic
methods. Natural Environment Change, 2(2), 153-164.

28- Long, Di, Shen, Yanjun, Sun, Alexander, Hong, Yang, Longuevergne, Laurent, Yang,
Yuting, Li, Bin, Chen, Lu (2014) ‘Drought and flood monitoring for a large karst plateau in
Southwest China using extended GRACE data’, Remote sensing of environment, Elsevier,
Volume 155, pp 145-160.

29- Mckee, Thomas. B, Doesken, Nolan. J, Kleist, John (1993). The relationship of drought
frequency and duration to time scales, preprints Eighth Conference on Applied Climatology,
pp 179-184.

30- Mishra AK, Desai VR, Singh, VP (2007). Drought forecasting using a hybrid stochastic and
neural network model, Journal of Hydrologic Engineering, Volume 12, Issue 6, PP 626—638.

31- NKomozepi, Temba, Chung, Sang-Ok (2014). The effects of climate change on the water
resources of the Geumho River Basin, Republic of Korea, Journal of Hydro-environment
Research, VVolume 8, Issue 4, PP 358— 366.

32- Shukla SHraddhanand, Wood Andrew. W (2008). Use of a standardized runoff index for
characterizing hydrologic drought, Geophysical Research Letters, Issue 35, PP 1-7.

33- Tokarczyk T, Szalinska W (2014). Combined analysis of precipitation and water deficit for
drought hazard assessment, Hydrological Sciences Journal, Volume 59, Isseu 9, PP 1675-
1689.

34- Vicente-Serrano Sergio. M, Lopez-Moreno Juan. | (2005). Hydrological response to different
time scales of climatological drought: an evaluation of the Standardized Precipitation Index
in a mountainous Mediterranean basin, Hydrology and Earth System Sciences, Issue 9, PP
523-533.

35- Wang, Zhaoli, Zhong, Ruida, Lai, Chengguang, Zeng, Zhaoyang, Lian, Yanging, Bai,
Xiaoyan (2018). Climate change enhances the severity and variability of drought in the Pearl
River Basin in South China in the 21st centuryt, Agricultural and Forest Meteorology,
Volume 249, PP 149-162.



