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1- Meteorological Drought
4- Socia -Economic Drought

2- Hydrological Drought
5- Generalized Pareto (GP) Distribution

3- Agricultural Drought



ol bl oo (39, b (Sagsly e Jlsis Jolos

Sy duoyd MY g VI AYIA XYY AYIA APIF
3heslaiwl b o o (V) LSes 5 950000
>l g (SPh) ead slabisl oL el
A.Eu.‘{ sy & (SDI) slalsg, @bl > JlSes
sl oy 50 (Siglsynes 5 elidlse JlSis
Y dlobe bl 5l jekate opl lp sl S
o)’5.> )Q LS)""’ﬁ)M oli’i.m.l‘ V 9 WQ‘)L’ °li;"“i‘
Sl o3b e e asls ab soliiwl S5 sl
s.\.u..@)f )‘)3 o r Sy90 (MLO A 9 Yf Y & & s‘ﬂ)
€985 Sy aaly wo o A9 mhaw (o sl lis mls
RS b Sddayeee  oulitle Jlsis
Sl aale Vool jo (Sen ol g ol o se
5 x50 ol SO L L g ol low o b ol g oud
&y Sy ojsm py 00 9 dbled eyl o Sl
el 0010
5 OF weslial G2 (Sl Ol 095 Gl
sl bl jo aiugn £4ds a4 sl JLSis
5ol lp Ol ae; yo 1, Sloasas oS
oS bl dex I el ooges obml HeiS bl
0j9> ol aid F 13 JlSis Sis 050 cow
ez )3 43S 0j9> S |8 4 arg bl 4z S
it 2l Gl )0 0jem (nl edes B 5 bl
OeSbe (Signe (Sily Gzt 9 955 5] (res
€989 4 b JlSis «(s)les Bilas) o)
ol ) g solatdl sl illy corge Wl oo dtugy
Jelos g aslllas (plply 005 (eleixl glagl o 59
SLSis ohe  duss £ b JlSis
0390 9 Sl JLSid elgil 5l (So &5 (Sojelg e
e Sppe @ Ol Sl ook sl e
5,95 loimg ol 5l el sael s slodumn

ol

gy 9 Olge
axlllan 5590 b

Gblie ;0 g ,9a8 0y 0 435wl oje>
S IR Sl laesS axh) 8 0z g Sl
1 Jols oy oldlae Slaise L 5l oje oyl
e YO E LY TON 5 Bn ok F) L FF
JLSaS oy p vz el el Wy Jles
ol ailig, (20 beesls  Sijslg 0
Capde CSpL 5l a)S o5 o dBly (gregpae
LowsS 331 0¥ ol oyl ol sl
S a9 ded oSl VY sl a8 )5 & j50 Gl o) 2
0)95 Jobo Jlax b oje> (nl (Lol slaaslsy 1o 8l

ey i olKiunl OF o (LY maw ;o) ailiwlos
35T cnl lp esloy lnl @ sz 0 &l
Ol ol las bl wl colaiwl alyy, sla oo
Yeooo¥eo¥ ol o b JlSes 5 SYsb g
Lg Lsa.».vu 3o (Y&) Q‘)M 9 09 NG PRI K é)
Oeexs a4 (SF o jlaibesl by ezl 5l eolaru
Wldog) Cawd Hulb j0 (Sels ue JlSis cal
Jow 5l eslizad b g aszs sy Wul o el Lo
ShSiz jo aldog, ok Ol )y 4 GAM
S g SPU o Ly, iledae 5 (Sisloyone
50 eVl plate by a8 ol lis bl Sl
(YY) Gaexl)b oyls i Sz cals jials
el i (Sidorien JLSis oy p 4 (ko
5 SSlon (B olmlbdl pbal s Gla S
3esleiw! by ob,e 0geS o als p Sedas
as ol las gl wges zlmiw! Qs Slew! o> 0%,
DASES lgieas Yoo b 9 1997 AN o L
Q}")i )l oolawl Ls 9 A3 )Q.?LAM :‘ ddlaio B LDJLM:
Sz A9 ol @i 9 pomln @iy e S8
Jsb 5 Sas slaslas; sl slp i 4 aewlne
Jlizl 5wl eols aseis cusle (Sis Sase
G U e Sae oo b ISt sloe s g5y
) Ller 5 upl el aubne baye
v gl b S ailbog, o)y aniod
ol d.i\)’j) sosls ‘suLo) S )’l ul.'):> [aj‘..\S
4 Kidapiee JSis glaoygs s yieg e
9 @8 090 1) @l 5 gl Al Cub wlinl v b,
SlSis g4y 6;1513_'9 Colgs 0 g ks 18 Ldss
sejsm ;o 1y ol g8y Sloyer 5 (Sigly e
288 Wy S (nl A g Wdged (o) Al
bl sl s i jo abn] o> s el
ol o0lidl Glasl aleS 0)50 (sl gl JluSis
Sleslatwl b ados [0 (YY) o) Kan g 550 (cowlogl
o YV )bl oy90 b aVls buwge sla oo Ll
O] sl o (Soislg e JSis v p @
HYFA 8l 5 5l colatuwl b s g aizloy
as wiols 18 ygesl 090 1y cilise )bl slags ;s
Sl S mis Olsea dw qod G &8
5 Sy cumsy skl ey Jsb e g5
ol ab esie blKiw! I S » JlSis
‘_?3)9 L) as ulS..J WUT °li‘L“‘i‘ L) g_)L......:L?bo
E98y ol las cusls 8 adllas 5j50 ashais
MY 5 osbye (Lt g ok iosb pedes

1- Murrumbidgee



£ WA Ll g e MY o)lad [t Jlo udul 055> o aote asliings
RSP Comdge (V) K& as obksl Jle Yoo bl
olis | oK) olasie (V) oz o bolKin|
b
frs J\L\ !
105
f P
i ,}if\\f I
“\\\k:zl-lm
\_ P
“"“T
£
H
P T / \Z-\\ '\7
i Y
S sl { _,._J
e
L S A
T oL ———— o
4> S psul e 10 (6 s e ool Codse -V IS
55 el 0557 50 oo Sl (6 kg e slaolSinn) Slasin -V Jguer
sul Coluw
bl stebe R r;;wu, 8‘?" °°’° J?J’ . RSN Sl oS s,
el (e esk) () L
VWEASVTAY ollls Y-/ VA- - YEYY FATYY Elygs St Y1-1-0 \
VFFOVTAY oS s AfO/8 Vo YEYY FA-Y SHET Yi-)-q Y
VWEACVTAY ollls yvsay VY- YEYY Y oF g Y1218 ¥
VFY_VTAY ollls V- ASVID VYA YEYY YUY U YTy ¥
\YOY-\YAY S o] VEFY /A VY- YETY £5UFF ST oy Y1 5
VYOV TAY o 03 VYFEIY Vra- FerY 5OV S o lgo YIvY 5
VYOV YAY [ OYAY/A VY- YENE Y ndly g3 YIVEY v
VEVOATAY oz o YOAAY - R F5OFY S o Yi-\av A
\YOY-\YAY ST 080/ AA- Yrovy ey ol K55 Yi-VsY q
VEV_VTAY 95 Y50/ Y- vy FAY JTes YAV8Y Ve
YENYAY 59) > VVFo/- \av- Yoy AN L 515 Y1-154 X
WYYAYAY gzl Ol g YY$I5 \av- YYFA AT el oo Y1V VY
VEAIVTAY o oo YAROF /¥ bY- ey Yoy s (o) 2l L5 Y1-F1) WY




7Y

Sl AT v i) b (Sasls e Jlsas Jolw

Jebo sln gy o lin albal v B,

s 4k Ghgy ol Gole @ ooy bl o5 5 JlusSas
boleS 5 blsis olakie dus ol
3 ooliiul 5550 lagy, 5l (Fp ¥ Jgaz allie
Ssis Jlds ane; o ) j5i8 5l 7,5 5 3

Do o Hlis (58lg 00

G (g9

20 srosls &)BT&"? a ool Baass pl o
0)5? 61..0‘ LSLQDLMJ )\) o 63‘5 Olia.a.u." \\“ 4.‘|)5)
IS (s Sy 5 S Ol oS —0m (S5eR)
28,5 plol baosls (3luils 9 3ol g (A4S

S 5edg e (JLSis Jdow aie; j0 eolitul 0550 sla by, 5l (S -V 9o

& g=13) @9,
OTAA) ol OTAA) oKan 5 sl cOTAD) e 5 ompas ((VFAY) w55 2
OF0) 0050 du g (o 5 sl (OTAY) ()08 5 b COTYAA) LAE 5 oL
SV g s (Vo) e 5 pmile ((1231) 51 T 5 O0TRY) e 5 oSl
O 5 Sl «(Ye21) (5 (o 5 g3 55z « (V0 V) ()0 5 Sl (Y- +) S a \
5 S0l (Y 0) S 5 sl (¥ +0) 5 5 S jus S35 oY+ F) K305 T+ + 1)
- @sSerzmee (Ve o) ol)See 5 5l V22 F) (Sen 5 SN (V- +0) ggshilene
95 sl V) Gl Ve ) o en 5 Shag il oV 2+ A) S o 5 s
(Y)Y ols g gl Bly 9 (VoY) o) Ko
5 Sk (V02 0) G S lo 5 a7+ A) S0 5 gl «(VTAR) ) 5 5> DI il y
(FY) oySen
(Vo) LlSen 55 w8 dVFA0) LabilS 5 5y OVAT) y\San 5 pusie EDI Lasls ¥
(VYA) (2 soe 5 SLL (VYAY) () Ke g Lissle (SWSI) (o slos] 0,55 asles f
(1)) o Sen 5 09 (SFI) izl ol el 5
(T A WL 5 055 (FA-) o 5em 5 ol o (SRI) llg, o Jaitial Lasls 5
(YA o, Kan g o0l selas MF) J3las b ,> asls %

il @y i lyicd Qu 5 Q. aliod
Jolss 31 ol 4y Ly o SleSis sloo,g0
3>) gz @ e 5 (Qu) ailyy, slaos nolie
g8 Sle (QK - Qo) <+ opd gike (ailiw]
bt JlSis Qb gl oy ol JlSis
I Jsb il oe ooliinl 5,90 chie slaonile Sb
S plbjg, shaei gm JluSis pglas Sl o
Ol Egemme il o sl anils pglu JlSis
(oanl Coway iie Slael 5l AlSs) Lae sla s
s gl ], LSS 58 oo b 5
o boogeS ez g (dp) JlSis pol
aeoss lahy JSis sla il lecas (S5)
Qi) €39, (23 Sloj G 585 53 L ailoads
wged Ol g3 et |y bl )l o el 65 o

_[(Qa—Qk If Qx<Qq
Do={" ™ i ofs o) @
S; =86.4%1, DQ (¥

5 (Al o i) alig; (20 9955 DQ (] yo &S
Vooo @) | JW «)5».05 = L’ )'3‘)‘3 Sl

oS ailiw] o ol o0 polie ST g, cpl o

sl s (F) wases £, aleS by Jlusas wal
s> Sy RUNS) (ol 9 YU slaoyg Yoo (g,
4 &ly 0 5 950 B s 090 A li]
32 0Y) 09b oo S laallis (6,95 (g, by, o
ail yieS aib] as Ky 5 o pobie 1 3y, ol
u':’ﬁ)yo-.'.‘ 2 (V) wese 2y «5-’105 Loy Jlsis
sl o> S (RUNS) (ol 5 YU (sloo, g0 Ygans
ol @ly 09 05 o0 HlE (o n 3y5e AR
OF) ogbge adS laallis e85 by, <oy,
Glsis salinl gloJdow 5,5 are) o Fpee
Slapias ol gl Sy e o ooy (b
ol ceas b g glol gpyaly ol el
S cnlia alisl CJ""“ (G Q.ﬂ 5O ML‘LSA
Sleslaul b (So5elg 0 JLSis sloo,gs ]z
o abal) sazaslis a5 (FDC) ' o)l > gl comie
P(X 2x) Ll g8y Jlaml 5 aljs, slyae
el Wl e Aliu] s y5,8 Sl sl
A s il Gl eyl (Gmie 5l )3 Ve A0
A g,y e Be22d 0 a5 (YR -0)) 0gd as §

1- Flow Duration Curve

2- Severity
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1- Minor Drought
3- Internal Criterion

2- Pooling Procedures
4- Sequent Peak Algorithm
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Abstract

Drought is known as an environmental phenomenon which leads to socio-economic and
environmental issues. Therefore its analysis is crucial for proper management and planning of
water resources. The Karkheh River basin is one of the important water resources in Iran and
that is located in western Iran. Current paper tries to take one step ahead toward scientific and
practical drought management in this basin through analyzing hydrological drou%:lts. In this
research, daug/ discharge time series from 13 hydrometric stations were used. The constant
threshold level method was applied. Then dry periods were extracted and results were analyzed.
The results showed that the largest volume and longest duration of drought in threshold level of
70% mostly happened after 1998. Finaly, the suitable probability distribution for the annual
maximum series of duration drought and deficit volume at each station was determined. The
results revealed that the Johnson distribution is suitable for maximum deficit volume series at
38.5% of stations and the Johnson and Double exponentia distributions are suitable for
maximum duration series at 23% of stations. Based on the suitable probability distribution,
returg period gg droughts were al so computed and the possibility of drought predictionsin future
was determined.

Keywords: I(—j|ydr<_)logical drought, Constant threshold level, Karkheh, Deficit volume, Drought
uration
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