A[m
I
p

= tiis 3 ofsh 34 =52
XAHd 22| ¥ S= o] Chigh 210

. ’t: o> ,:\ : 1 _— — ‘
NI d.-h o
=g +M 3 o]zl = HEgd
ZUrHstn Ythste ZUTotm 2ot steto|chstm ZUrotm Zaehst
ADIEAESIAAIRY ARSI AR Dujchet ESTsM ARSI AR
ckghdud2@cau.ac.kr =S| EINE={e Im ]| =kmES
presentia4109@cau.ackr pppoyai2002@cau.ac.kr jinwookl@hawaii.edu cjun@cau.ac.kr
=07} SRS QZk] BE] WP AAEo] Y= f3sHT BEH 7| 2AUo]
o, g Hoks 3T 5 % A FokellA] BHLlsHA 282 tHGreen et al,

2007; Wang and Qin, 2017). 3+, $£A199] ZEAAE 7]13H3} Qlate] LAys}

=3t QAWM sl F2ksltH(Ding et al., 2021; Banuri and Opschoor, 2007).

+ 35 9 299 dEA 7S 29 A& ot

2} S5 38 S oF7]& 4= QIoh(Lin et al., 2022; Spinoni et al., 2014; Loucks and

Van Beek, 2017; Li et al., 2022). 0|t Zo], 7Fa-& & 717kl wtet AJefA, 54

2 QF ALZlo] A& ol HEH, o]2|3t FF2 s FA1¢] E7FsHE A%
O

ot of o] 27]71A] FH YIS EolE ¢3¢ 4 Arh(Yang et al., 2020). ©]E tiA]
s17] 8l £ S a3 o g #Elslal, A& 7hse i 9 3 eSS B
St AZFAQl A vl AF S ol-2E £3HA 9l o] Q3 (Cosgrove and

Vol. 56 No 12.2023. 12 23



x
22| 23 o
4y Tt

24 sa0m

Loucks, 2015; Shiklomanov 1991).
SAH ROl B ol TANE ol A Mz AFehe 4P Bz 94
e A, AL e S840 R Rufste A ©
2011). LHHH Q1 ol e] Atk wlE el P
gt Aol A o] FojAH Hr}, 18Ut 7hEol 24
(Charalambous, 2001). 7FaollAl9] =2Hd w2 7}

S gslshe WA &
of A $-HAA] Ea1 5, BAL A 2 e Al RE SHE 73 A aEslof 3
THGuo et al,, 2017). 8% 2| S F313E SA159] AAoA Tyt HET} 2]

ARg)o] mzl= B J&FS 2| askeh= Zlo] 5235 Loucks and Van Beek,
2017). =3 Q9 7Hg 918 ARt 712 F)sfo] WY mpgof| ot o] AR} 71

353 ola|Z Q& 3 (Collins et al, 2016). o2 E3fl, $ARY HljEo| Al o] 94
FHE /st Wrkete Aol Aol AlgldE FAIZE 4= Qlrt.

¥
D)
o
=
Mo

o

& 53l 7haoll SJgt Al A, 334 BAIE a0 R it
AL AAZ SR Jxlo] Q3 4 IpAolt). £AHd viE A=k 7He 71t 5%t
FAHE B8R HET & v SFAQ ghoH, PR A AAlst
7] 98l A1&A o7 1RIe = Q7 Itk (Fontane and Frevert, 1995). o213t Ak
TOT BEE AR CE 7HE F oA v, A1 o] 8 A, FARY o] &A%

A, 183 & /M AA 5oz wAste] YeRTE (Cosgrove and Loucks, 2015;
Thomas et al., 2022; Recio et al., 2005). o|x3 t}Fst Hekso] AA|= A5, -2
+ A BlE g eX o AEY| 8l AAIE d=kE Rt Zold Ha vt
o

ojof, & AFolde 7Ha o2 Qe 2 A 9Asle) AP dFE 35T
A= frieshs s Bl B 35 Aol tisl Aalel] Halk geh Ak vl
FAo A o] Heks AA 4712 Uro] AuE Zloft. o] Mk 2% 7hs gt
A Tt 713t thE A& 28 5l 24 & o] #g

2.1, 24Z X= 9 J1X| B HARF ELET, FE Bo & M
Zheg AARIe R RUHHstal ddety] flsl 712, A, 7HE Ale 53 2
< 7heol %=



= O T = H \ y ;Xj = [ L
28 TAHH i Ghoixne F2 7824

BE Xtz
7tx S

& . & e _

= e
i
R R XA HHI|IE A CHEOF
A EX| XE NS o ez 1Y

O 1. 2EHQ X HiE GAoMe FR 1ges

Q% 7hE R wd 7]%01 27 9len, o §%’ﬂ2i geld 287t Qlrh
oA, & dolals suiolA i 7Hs et HlolEE
7} 7hE ARl A o ofm et HE 710l 2 4 eAlE T ekt

$ 5 2]9E AEs}] 98 AR 4 lth(Masoudi and Hakimi, 2014). 523t 7
S oBE 7 BUETE 2 @714 7 el tigt 53s A13E 4 Ath(Dikshit
et al.,, 2021; Ghasemi et al., 2021). &2 7|22 S 7IEAA BES $8 1209
FIF= A = k. 7129 ol A= ST R A EA4E Sl 7hHe Aut B
7Ve A= W] fast §Fe AT 4 Qlvh(Zhao et al, 2022). 7Fa 3 &

=
S 5 Qe A&A91 =
et al. (2010)& 7]} 4

gofst7] = st

T
>
g
(=4
X

ZAHE 14 oluI A FHE A, A AAE] 5): 97 BALEL 914 ol
Feol AEE SR gofd 4 Qe A8 & E8HT) Jof Qlof, o
T AR AT & = st wiziA o7 = stk 7he Alee
}= 242 (Standardized Precipitation Index, SPI)& Z3tsto] thafst 2|45

10 2 7= o] 2rh(Palmer, 1965; McKee et al., 1993; Byun and Wilhite,
1999; Tsakiris et al., 2007; Vicente-Serrano et al,, 2010). 0]= &3] 34 L 7}=

o
N
N
oY o
)
>
i
ﬁ
)~

Vol. 56 No 12.2023. 12 2 5



26 saoa

R
1
N
)

o 02 39 37 UL AU £ Ao 712 718 42

2

=3 °‘3ﬂ§ E ’—‘4"“«] =A iﬂ%—i ZM:%* 22 55 S8 AA e WstE 7
fol 2= 9)t} Nijhawan et al. (2017)& CNNS &£
goe RGO, AT 8843%7F UE &

= ML= sigit. o] ols, %7%‘ AR} omAlE TRt ES Sl

off kI Ob XN Ay i
U O = A T
do > x0
ox &,
o
= e
N9
we o
of ﬁ‘
:o'l:
> =
o )iN'

2
o e
ox
fu)
Lo
o
<—r N
EE
lo
oyl
N
ofr
FiF
Q
>
BN
o
ofo
)
=
g
)
=
o
s
&
<
=8
)
S
—_
N
o]

N

A AR (59 W3 AFg ) sE /HEe 47 it ot ¢
9 AR AYE 4= QU o]t EHAA Y 9] HAE FAst= A
F=ol 32 A% F shuo]th(Vicente-Serrano et al., 2012; Tabari
alimi et al, 2021). 3+, A4=x] 2=9]o] st X2 0l T EHS T,
9 8 HE X3 gUst 858 9l Ak 7HEAd e ok

FFEOR A% ASA|Y 49 Ak 479 BE) A4S el 4

fol
5
1o
oy

>
Md
ak)
oI}
N

do £ rlo
B
&2

2‘-’,
ol
ofo
i
RuA T

okl

AL} A5kpE E3] (F)AZ A YoM S35 Aot #A} 2|5keZ2] 2|5}
$9E ZUERESH 25k BAE AT 4 o, o= 7Hg S 2719
el 4 Q= X872 4 QAth(Ashraf et al., 2021)

z;xl AA(ES 42 5): 29 408 482 Ao ot 433 2oz, o
AT $3FLS 2T 5 ek ol o Yo} A B2

<l o
= %ﬂ]fi} Z3AIA ‘3-4 A=A fI71E AT =+ vk o]Hd SV JLJ:M | ¢35

O m\

Al S4staL A4 01- Zlo] stk B i e Aot 74]%’3}71 F13h o

e TN B 48 717 AN E A4 0 2 et GlrhYu et al, 2021

~

B A4nE skl A5H02 AUt AL /RS $sh o] glof WA
29l Q47 A§h ot IXARUAF 15 2A1E SIS ATsHaL 7}
A 2320 Ano] A2 4 A Tk I B HERE FHE AR FA] o2
717K EBAQ dolei ol 7Nt oA, 18 W7k A RS kst
A Bk AN HolEE A28 7HE Al Aol thgstel 1 G 2kt
o B5Aoltt B AR0] HRA B /IS SANSH A RS BEshe



9}

o
T

7]

LY
L

ol 2 Bt ohuzt Wsts

N
ol
1

—_—

=

]

T

o

koA o] x| H o7 LAe
Q4 0|tH(Avia et al., 2023;

B

o

e A2 Ak v

X2 APH BX|: TP

1

[ |

-

A& 7+ o] T

o

7e

Al
2.2. FMH <

) .

OECD, 2015). ©]

H

ol A A

off o] #AHd 7R84 A4

15

mﬁ

3

A
y T

Al ETt m2] o

s

=

il o

)

5]
=

]

T

].O

84

ICH(Li et al,, 2022).

71 BE A2H e F

7tE AJZTEH, o2

)

]

=

\o] 7haoll

MR

]

_z__n

Bl

=
o

~9e

glol& 9

o

L

g
A2 AE Al

o

15

°
hid

oz

o

.

Utk A2 AE Al

T

<
=

t}. Avia et al. (2023)

A1

=

AEER::
3

BAT, o] A, el

I
o
2N
<)

st} )

)

—

A
Bz A 9l

b 2

=

=

°

A
o]

R
%o

ojn
Nk

J)
ok

<}

o

o]

SsAlol tigt o

]

=K
Br

o2 A

e, i, S S 22 AR Foe) A

FeolA 21

p 84

Stk AR AA 27& £

o

7}

tod %

°

A a1E

1

o

¥

afjoF gtk

-

ﬂo

|
%
<

~

;OE

oF
o
on

]

0

nr

Vol. 56 No 12.2023. 12 2 7



O]
R B
pl O s e = T o
aﬂ%ATéﬂ% %Mﬂwyﬁwo_a a
= T T g X V__oa.o =
EEEEER »TETRTE 2 S E RS L&)
. - _‘I‘_l )\
mw.%wog%wmmn %m%%ﬂi“% %@%EEW%@@ o
lt_eo,_mmﬂ_xJ 7%]]7Lun|ﬁi o o ~E7maﬂlrmm N
T o B JJ&E%NAO - T R ol
IAL__? o o X jatlag N TG = F R g X
< xR o = k%w;h_ov_oi_.}o m- K X (e Ny B
T oo o g B G ® = W T R
ellyA.o_r B ﬂ,\LZJxmﬂH |]__o,_]]maﬁma] mjy =
m7ﬂdﬂ;ﬁﬂ. mmwo_ﬂyﬂd% mxwwmoﬁhﬁ%%%u =
00_29%0_21&@ 5B S g 2% U = H=z X ﬂEdl.,l_xua
R A uuu;uqﬁuaﬁ%d o_oﬂ%x?ﬂ%%ﬂii s
- QR 'y A B 3 Pygsoox o e a
mm%%vifmg S J%Afﬁﬁﬁﬁzu}gﬂwk <
M7¥§W%§W E%ﬂnodl.ﬂ_c%m W%iﬁ%%%%%ﬁ% N
I 5 — r =K N ! B o= o _ e ol Ho P = T o K ~
G%Lﬂoﬂa]_.ﬂmﬂma ]ﬁo(w_r}]qaé we BO _rxoa_eév;u;o o
_ < ™ wm o X o ! o =4 ] "R 7o)
wa%wmmw% S J_awmzﬂ%ﬁg@ﬂ@ g
— < ot W T 5 o] & T = T g0 A B
ﬂm;%mwuao_LmTE W#@Wﬂom%ﬂﬂo Wﬂ..ﬂiﬁ@%ﬂuﬁﬂ o)
ol ﬁo,_opxl_ﬂ < v E g N o= - Y Moy T o o3
C_Eu,.#ﬂkozdﬁ WL_,OE7#4$§7 mm%ﬂe_e}lmTuwr_zTA i
]10]1:00q T 7:u1_t,ﬂ_x1a%z,_ _.Aﬂux,*q_wizu T oK on ™ ~
SERZT R NELT g oy e D X T L &
AN R o PR SR o
T ﬂﬂuﬂat7mﬂmn H._E_EATﬂoﬁmac_oﬁ ﬂm.xma&l qaﬂwéuﬁaﬂmﬁ e
Xop B oo 5 < W PR e TR o T esr i X
o . o Mo B XKoo= Jxlﬁﬂe OTH ) ._A_“_HL_L.” o,uAlv Mﬂ;o,_ wm
- 7c_a,0M1H7 uAﬂJ}énmoMou% < W on_]i]aﬂﬂ:a e
]ﬂOT‘OImMO —rll‘_ —_— ;OL.M‘I] K ﬂno.al .q\lr.A‘Ll A
NS o]AT Zm B < B OB R X = > = TR G T = e A F
@ijm}nébw %Hﬂ@%%qﬂn mzmaAw#mﬁ%mﬂATnoﬂ I
%@%;bﬁaqu Waw_@@__owﬂ% ﬂ@@&%%aﬂ%gz.m
my lﬁqo%@ Ad%]i% ok urmoxjﬂi Q#%ﬂr%
JM%%A]NA mw_ﬂo7$§%¢¢ 2= ¥k W oz oo W E
BOK W oo W R B ~ N oﬁaﬂiﬂ%yﬂ. mumqo.m_x}ﬂr@@_ou. = o
N AR E@Wo..uw_o%ﬂ%am.w 3wmﬂo¥mmﬂogu._ﬁﬂ._.mlmuﬂu
txEdziy S EEEERELEI LR
Eﬁeyommmmd.maﬂlﬂﬂurﬂﬁ
n_u_/;.o\_lrll 7‘a
Lo e m N oo &

28 =



|

=~
LI

of fi, 4) £

2%, Holzl, ol

=]

=~

e

o

T

k9
pd

A

A

of o

I

A 2kl 9

!

&

=

.

of w}

2 A% Aol B ALE 43} 3) x|%ALE]
AR, BEH0R

15

h Y

13

=]
gl

710l 7]

=
[e]

A (Increasing Block Rate, IBR): &4 493

fn X

AR A A Bl
S+
AH]ALE]

)

o

A7} W (Baerenklau et al,, 2014; Mukherijee et al,, 2016). IBRO|EF =% AFGA}

3 B4, 5) BEiA B3, 6) At59t

7€ AA2 ol

gro|t}. IBR

!

oo N R o e T g% B
w5 I e I = R R G
NO - = —_ N UJIA
PN S PFE R NS NN
Som oA 2 MR gy K F R
oo s =R PN oy Ky
K X0 o B O o o " L B o
_ ..~|1r00tX TE
= TE 22N Zwex o
< Wy ke =" (i =
T O © oy T X ok g
AT < C]_v;o
do X N & S o Mo T gy
- X < 5 e A S L S
T 8 I 5% K- W om0
T S S - . N AN
o Mo N 2 W oy K E R g
TIRE GEerEH uHE
TE® L OB RE T o
"N e I ) Hlo =0
ook o 2 wa:f%;%mw
— Ap B m,Ax__l‘LIO# by
< SR o SN i
X S ™ E ™M ooy 5 W o=
TE2f Fimfoeil
uﬂﬁ,—_w_wi Mﬁﬂov%bmue_e
AR o Ewdk®eml
~xzr SwRdkgPEE
o mﬂ w2 am % %Q%Womo e
F %0 fo o4 N5 X b =~
" 2 AN Lo_a
g w S ek Lo
= B o AF xaAk#,W%
BEOE P AT ody Tox
SosE wmPHdTaw o
MW < zr = o s m oo ] O
R Sy THEU T T KR

Vol. 56 No 12.2023. 12 2 9

o Ak Ak Alzg], Qlze), de] 54 B A

A2 AA (Policy decision for hydro-economic model):

T

1L, GHlEZ] e &5 EUR 7He g3t E&& £ 4 th

-4 RS 5

Py
T



Zo] ohd A]

1_]_1_

il

oA 7

Br
Bo

\WL

5t

(o]
o

o

)

= 2ol o

Ny

Al

ERERE

Iz

AHEEH 5214 Pele g A

2, FAE-73A

THd, 7Hee] Aol A

< 7Hdel &

<=
ajo

ol

ol

< UlolA AR BAENA A%

Ak WA )

ojil

oj

o =
2 o

=
=

o

Bl BAoA 71Re) B

L

%9

3}
=

g

IAE €A ol

o =
<o A

AR vl e el

2] 0]
b B SN

I, g8

s

zx

o

Joket Ao Atioh AEAS RET 5 9k BAHOR, 2900

=
=

o]
tet 9 71t 214

ol

Wy

!

——

e

et

3} 39T A WS

zel

7Fe

A

7he @37} A]

o
L

o
el
~

A7IH 4]

Ttk ool 7}

5]

e

L] w77t

ofe] Az7te} olsjaAAZ +

1=}
hLn

S}

e

o

o

)

Fe Aolch, thzol Hel 91913

)

A9

2014; Wilhite, 2016; Wilhite and Pulwarty, 2017; Jedd et al., 2021).

3 0 S10t0IcH



SaIxL, ZHISAL
S A= 28 2 3L o HIFE| Etxll, XSS=2AX

193] () - g AE7H 2 oA AR A ke gt
£ 9let thol Y 9198l 71BAQ AT F shbe 919315 A5 Holoh
Y3l = 7R 07 2P| FopolA 7ha Al AR T FAIE HET 4 e
TR AlZtE oo} 5}1:} 93] FAolE Yutd o £ 7 9 THe
o] et HlolE 9} ol & Alg sk fEeiatet 714 eyt 3 34 vt
S SAH MR 1394 A AFE Brksla AAAE Boste ol 323
AgS At 59 R AF G AETES A Hio] sAE A Al
Foll vlalE FFE olsistar olo] tigt oAE AAjsict. AR A dH9] 273
of thet A1 2ats #4610, HE 2 B8 Aivte A4 £55 IRt 58
g AL A=A v DA, B SETHAE A vilE Aol 2154
OF Y& T AFEY St 97 E JHetHs Zloln ol#e AR
ol g Bl 2ok 22 AEAE UlE 4 9lE Aol
CHEo 22 928 7
X7| AR A|AE Y s

I IT 71 et Rlyez 3 ye

|

| v Y

I X9 22| Y 2 7t= dst fds

I BEXt S| THEXE BHEKL K= b2 2R

| NSESIAR, 2R W B 127}

I s SES}, KLDEAR

I s IS B, OlSkEATE

I 2zem =aomem |

I olsEt

|

|

|

->

0

71 A&

o|e| 7kS0ll Lt 2|=3S ’oiiom kL
oA, 7[Y3HAL, XSS EARL St 2H
K& 7S5l &3] MG THsEt 7HS 2tsh HEF HIAl

0 2. 22X pALH HIE LA0M2 2 8R4

Vol. 56 No 12.2023. 12 3 1



=)
RLn

T}
o] xof

15

S
R

]

o
T
=

A% ARZlo]

7= Al 7}

=
=

L
L.

ofo] A&7

71

H
hLe

15

sto] A Bl A Fpofl Hisl

AHEl: 7HE ¢t

5

s}
=4

Ve SRR R Y B2
o}, 0] wreh 91943

ThRt 7haol A9

1

& AR

<
T

1]

o
9]
5t A

AT
ettt ol

o] 9
7Kg

[e)

=

oF 9 91939 2

3to] 7ha]

5

=]
w
&y

]
ol A olet, ZA1A 7k ol

1

) N

].

% G FAH A
[¢)

A
&y

]

&

oI AR - BHA F2 % DL FT AN chok 9

9319 -
AEE it &

a]
on
= T

)}
3l
%
70
el
O
o

THE

ol

L
T

A

a4

AT f1h3lolA 2}

=
=

tlofEof 24 2

ohH, AR HlE 2%

)

JoIAl7]aL tiE-o] o4} #

&3
& 17

==

1.

K

= O

2 74
1A 2
29 AF

R

o

9

=
=

11, 1

0

AR3lot 2

ez}
>

]

APE7E ol =M, 7hee] Aol w
Z

AV 30 glol A9 AF8] G of

4+

o

3171 213l

=

A Aef B

3|

al

Wk

3HtH(Dey et al,, 2011; Katalakute et al., 2016). Slette et al.

)

AOIAIS] 214) Belol ohet o] )
874 3% - A% F5 2 QA 7

Aot7]ol] FolEY

i

9

Aol 9734 7heel 4

St
o]

Erjz s 5o 97 1t

o
==

(2019)= Azt

7 A&

i’

kel
=4

w7

THEoRe] HE7He

=
=

7haatt T1of ot e AISHA 3

]
A

3 2 S10t0IcH



A

1,

ek

°

AAl

=
=

tgof o
2159} A2 AH A|AEE 7]Hko.

ahH, SAPEAEAE] 2

)

= 2

A

Tk olofl,

o] @7Eth thy, &

9
2ko] thel| 4714
7Fs3s

-

=

=

[e)

tol A|&7ks783% 71

&
o=

=

o

H
hLe

oA 1) 4 AR E B
Zhal
Q1 =AY uf
T UE]

33

ol Zhgol 2] Al 19 A

o

AAAEA 7

=z

ﬂﬂﬂqo:ﬂﬂﬂai_- ﬂMoﬂaﬂx&oﬁﬁwm
Nod op g X %5 R T 7
Rog o Nl Py e
SoE o g A s 2 g X
Wor b R WS R oo oo AF
g X o am  F N o oo 5
% T T NN L om o O T
P X 7 = - Ak ]7MMOE
.%Wﬂﬂﬂw&r# MHO_Eﬂd.ﬂ_E
BT awde SEFEH LD
P Mmoo 4o TR
O Eoop Ko Aoy LS
FLE R g MYwmwmE EF
r N K T 9 g o
W@ oy e®m BL e ®
O~ L W wN ok N
z,_muAT__o_q_o.Lﬁ. ﬂ_.},_7gnﬂ]xﬂ1_u|
1) Mo o T I
L R e G R
) ) —_—
CcRewE T R EXR R
o} ol Wy e o y
. R LTk
Wmﬁa_eﬂ%x,_qmwmo_aiﬁﬁm_a,ﬁ
L m e WO W N o BWOE T gy ®
@],zr_aﬂ%aﬁ%&m%o@ﬂ_ﬂ
OT%Eﬂﬂaummﬁ%7@M]%M
cbd SN as g Ds
R e B PR x TN g E
R~ N B =
PPy m ks F 4P g
TE P o®TNRKyo B IET P
%MWW%@%HONJMWH%
o_e_@%hmﬂxqm%&ﬂlx__bﬂ
Hooo]uﬂ_mdﬂﬂuﬂl__/lot,%wnn_o&L
ﬂﬂl7ﬂl.ﬂoﬂ:wﬂlr%ﬂeﬂuqu00M
Foe X e TE g oyt
o) T ™ oW B ol A K T ° o
WW R w T bR % R o MR op

Vol. 56 No 12.2023. 12 33

UTHRS-2022-KE002032).

Eay

kst AAf Alchet vl Ah7E kol SlofAl &

T =3

& At
At

o

5]

RiE



34 S10t0IcH

Ahmadalipour, A., Moradkhani, H., Castelletti, A. and Magliocca, N., 2019. Future drought risk
in Africa: Integrating vulnerability, climate change, and population growth. Science of the
Total Environment, 662, pp.672-686.

Amalo, LF, Hidayat, R., 2017. Comparison between remote-sensing-based drought indices
in East Java, in: IOP Conference Series: Earth and Environmental Science. IOP Publishing, p.
012009.

Ashraf, S., Nazemi, A. and AghaKouchak, A., 2021. Anthropogenic drought dominates
groundwater depletion in Iran. Scientific reports, 11(1), p.9135.

Avia, L.Q, Yulihastin, E., Izzaturrahim, M.H., Muharsyah, R., Satyawardhana, H., Sofiati, I. and
Nurfindarti, E., 2023. The spatial distribution of a comprehensive drought risk index in Java,
Indonesia. Kuwait Journal of Science, 50(4), pp.753-760.

Baerenklau, K.A., Schwabe, K.A. and Dinar, A, 2014. The residential water demand effect of
increasing block rate water budgets. Land Economics, 90(4), pp.683-699.

Banuri, T,, & Opschoor, H. 2007. Climate change and sustainable development.

Byun, H.R., Wilhite, D.A., 1999. Objective quantification of drought severity and duration. J Clim
12, pp.2747-2756.

Charalambous, C. N. 2001. Water management under drought conditions. Desalination, 138(1-
3), pp3-6.

Collins, K., Hannaford, J., Svoboda, M., Knutson, C., Wall, N., Bernadt, T,, Crossman, N., Overton,
., Acreman, M., Bachmair, S., & Stahl, K., 2016. Stakeholder coinquiries on drought impacts,
monitoring, and early warning systems. Bulletin of the American Meteorological Society,
97(11), pp.ES217-ES220.

Cosgrove, W. J,, & Loucks, D. P, 2015. Water management: Current and future challenges and
research directions. Water Resources Research, 51(6), pp.4823-4839.

Dey, N.C,, Alam, M.S,, Sajjan, AK., Bhuiyan, M.A.,, Ghose, L., Ibaraki, Y. and Karim, F, 2011.
Assessing environmental and health impact of drought in the Northwest Bangladesh.
Journal of Environmental Science and Natural Resources, 4(2), pp.89-97.

Ding, Y. J, Li, C. Y, Xiaoming, W. A. N. G,, Wang, Y., Wang, S. X,, Chang, Y. P, .. & Wang, Z. R,
2021. An overview of climate change impacts on the society in China. Advances in Climate
Change Research, 12(2), pp.210-223.

Dikshit, A., Pradhan, B., Alamri, A.M.,, 2021. Long lead time drought forecasting using lagged
climate variables and a stacked long short-term memory model. Science of The Total
Environment 755, 142638. https://doi.org/https://doi.org/10.1016/j.scitotenv.2020.142638.

Du, L, Tian, Q. Yu, T,, Meng, Q,, Jancso, T, Udvardy, P, Huang, Y., 2013. A comprehensive
drought monitoring method integrating MODIS and TRMM data. International Journal of
Applied Earth Observation and Geoinformation 23, 245-253.

Eriksson, E., Revitt, D. M., Ledin, A., Lundy, L, Holten Litzheft, H. C, Wickman, T,, & Mikkelsen, P.S.,,
2011. Water management in cities of the future using emission control strategies for priority
hazardous substances. Water Science and Technology, 64(10), pp.2109-2118.

Fontane, D. G, & Frevert, D. K, 1995. Water management under drought conditions: overview



of practices. Journal of irrigation and drainage engineering, 121(2), pp.199-206.

Ghasemi, P, Karbasi, M., Nouri, A.Z., Tabrizi, M.S., Azamathulla, H.M., 2021. Application of
Gaussian process regression to forecast multi-step ahead SPEI drought index. Alexandria
Engineering Journal 60, 5375-5392.

Green, T. R, Taniguchi, M., & Kooi, H., 2007. Potential impacts of climate change and human
activity on subsurface water resources. Vadose Zone Journal, 6(3), pp.531-532.

Guo, D., Westra, S., & Maier, H. R, 2017. Use of a scenario-neutral approach to identify the key
hydro-meteorological attributes that impact runoff from a natural catchment. Journal of
hydrology, 554, pp.317-330.

Hagenlocher, M., Meza, |, Anderson, C.C,, Min, A., Renaud, F.G., Walz, Y., Siebert, S. and
Sebesvari, Z,, 2019. Drought vulnerability and risk assessments: state of the art, persistent
gaps, and research agenda. Environmental Research Letters, 14(8), pp.083002.

Harou, JJ., Pulido-Velazquez, M., Rosenberg, D.E., Medellin-Azuara, J., Lund, J.R. and Howitt,
R.E., 2009. Hydro-economic models: Concepts, design, applications, and future prospects.
Journal of Hydrology, 375(3-4), pp.627-643.

Jedd, T, Fragaszy, S.R., Knutson, C, Hayes, M.J,, Fraj, M.B., Wall, N., Svoboda, M. and McDonnell,
R., 2021. Drought Management Norms: Is the Middle East and North Africa Region Managing
Risks or Crises?. The Journal of Environment & Development, 30(1), pp.3-40.

Jiao, W, Zhang, L,, Chang, Q, Fu, D,, Cen, Y, Tong, Q, 2016. Evaluating an enhanced vegetation
condition index (VCl) based on VIUPD for drought monitoring in the continental United
States. Remote Sens (Basel) 8, 224.

Karnieli, A, Agam, N., Pinker, R.T,, Anderson, M., Imhoff, M.L,, Gutman, G.G, Panov, N., Goldberg,
A., 2010. Use of NDVI and land surface temperature for drought assessment: Merits and
limitations. J Clim 23, 618-633.

Katalakute, G., Wagh, V., Panaskar, D. and Mukate, S., 2016. Impact of drought on
environmental, agricultural and socio-economic status in Maharashtra State, India. Natural
resources and conservation, 4(3), pp.35-41.

Lin, J,, Qian, T, & Schubert, S., 2022. Droughts and Mega-droughts. Atmosphere-Ocean, 60(3-
4), pp.245-306.

Li, Q, Chen, L. and Xu, Y., 2022. Drought risk and water resources assessment in the Beijing-
Tianjin-Hebei region, China. Science of the Total Environment, 832, p.154915.

Loucks, D.P. and Van Beek, E., 2017. Water resource systems planning and management: An
introduction to methods, models, and applications. Springer.

Masoudi, M., & Hakimi, S. 2014. A new model for vulnerability assessment of drought in
Iran using Percent of Normal Precipitation Index (PNPI). Iranian Journal of Science and
Technology (Sciences), 38(4), pp.435-440.

McKee, T.B., Doesken, N.J,, Kleist, J., 1993. The relationship of drought frequency and duration
to time scales, in: Proceedings of the 8th Conference on Applied Climatology. Boston, pp.
179-183.

Mullin, M., 2020. The effects of drinking water service fragmentation on drought-related water

Vol. 56 No 12.2023. 12 3 5



36 =aom

security. Science, 368(6488), pp.274-277.

Mukherjee, M., Mika, K. and Gold, M., 2016. Overcoming the challenges to using tiered water
rates to enhance water conservation. California Journal of Politics and Policy, 8(3).

Nijhawan, R, Sharma, H., Sahni, H., & Batra, A, 2017. A deep learning hybrid CNN framework
approach for vegetation cover mapping using deep features. In 2017 13th international
conference on signal-image technology & internet-based systems (SITIS) pp.192-196. IEEE.

OECD. Publishing, 2015. Water resources allocation: Sharing risks and opportunities. OECD
Publishing.

Palmer, W.C,, 1965. Meteorological drought. US Department of Commerce, Weather Bureau.

Quiring, S.M,, Ganesh, S., 2010. Evaluating the utility of the Vegetation Condition Index (VCI)
for monitoring meteorological drought in Texas. Agric For Meteorol 150, 330-339.

Recio, B, Ibanez, J,, Rubio, F, & Criado, J. A. 2005. A decision support system for analysing the
impact of water restriction policies. Decision Support Systems, 39(3), pp.385-402.

Salimi, H., Asadi, E. and Darbandi, S., 2021. Meteorological and hydrological drought
monitoring using several drought indices. Applied Water Science, 11, pp.1-10.

Shiklomanov, I. A., 1991. The world’s water resources. In Proceedings of the international
symposium to commemorate (Vol. 25, pp. 93-126). Paris, France: Unesco.

Slette, I. J,, Post, A. K,, Awad, M,, Even, T, Punzalan, A, Williams, S., Smith, M., & Knapp, A. K,
2019. How ecologists define drought, and why we should do better. Global Change Biology,
25(10), pp.3193-3200.

Spinoni, J., Naumann, G., Carrao, H., Barbosa, P, & Vogt, J., 2014. World drought frequency,
duration, and severity for 1951-2010. International Journal of Climatology, 34(8), pp.2792-
2804.

Sridhar, V., Hubbard, K.G., You, J. and Hunt, E.D., 2008. Development of the soil moisture
index to quantify agricultural drought and its “user friendliness” in severity-area-duration
assessment. Journal of Hydrometeorology, 9(4), pp.660-676.

Tabari, H., Nikbakht, J. and Hosseinzadeh Talaee, P, 2013. Hydrological drought assessment in
Northwestern Iran based on streamflow drought index (SDI). Water resources management,
27,pp.137-151.

Thober, S., Kumar, R, Sheffield, J., Mai, J., Schéfer, D. and Samaniego, L., 2015. Seasonal soil
moisture drought prediction over Europe using the North American Multi-Model Ensemble
(NMME). Journal of Hydrometeorology, 16(6), pp.2329-2344.

Thomas, T, Nayak, P. C, & Ventakesh, B., 2022. Integrated assessment of drought vulnerability
for water resources management of Bina basin in Central India. Environmental Monitoring
and Assessment, 194(9), pp.621.

Tsakiris, G., Pangalou, D., Vangelis, H., 2007. Regional drought assessment based on the
Reconnaissance Drought Index (RDI). Water resources management 21, 821-833.

Vicente-Serrano, S.M., L6pez-Moreno, J.l., Begueria, S., Lorenzo-Lacruz, J., Azorin-Molina, C.
and Moran-Tejeda, E.,, 2012. Accurate computation of a streamflow drought index. Journal of

Hydrologic Engineering, 17(2), pp.318-332.



Vicente-Serrano, S.M., Begueria, S. and Lépez-Moreno, J.I, 2010. A multiscalar drought index
sensitive to global warming: the standardized precipitation evapotranspiration index.
Journal of climate, 23(7), pp.1696-1718.

Wang, Y., Liu, G. and Guo, E., 2019. Spatial distribution and temporal variation of drought in
Inner Mongolia during 1901-2014 using Standardized Precipitation Evapotranspiration
Index. Science of the Total Environment, 654, pp.850-862.

Wang, Y. J,, & Qin, D. H., 2017. Influence of climate change and human activity on water
resources in arid region of Northwest China: An overview. Advances in Climate Change
Research, 8(4), pp.268-278.

Wilhite, D. and Pulwarty, R.S. eds., 2017. Drought and water crises: integrating science,
management, and policy. CRC Press.

Wilhite, D.A,, Sivakumar, M.V. and Pulwarty, R,, 2014. Managing drought risk in a changing
climate: The role of national drought policy. Weather and climate extremes, 3, pp.4-13.

Wilhite, D.A., 2016. Drought-management policies and preparedness plans: changing the
paradigm from crisis to risk management. In Land restoration (pp. 443-462). Academic Press.

Yang, X., Zhang, M., He, X, Ren, L., Pan, M., Yu, X., Wei. Z,, & Sheffield, J., 2020. Contrasting
influences of human activities on hydrological drought regimes over China based on high-
resolution simulations. Water Resources Research, 56(6), pp.e2019WR025843.

Yu, L., Gao, W.,, R Shamshiri, R, Tao, S., Ren, Y., Zhang, Y., & Su, G. (2021). Review of research
progress on soil moisture sensor technology.

Zeff, H.B, Herman, J.D,, Reed, PM. and Characklis, G.W., 2016. Cooperative drought adaptation:
Integrating infrastructure development, conservation, and water transfers into adaptive
policy pathways. Water Resources Research, 52(9), pp.7327-7346.

Zhao, M,, Liy, Y. and Konings, A.G., 2022. Evapotranspiration frequently increases during
droughts. Nature Climate Change, 12(11), pp.1024-1030.

Vol. 56 No 12.2023. 12 3 7



