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Figure 1. Location of the study area and river gauge stations in Iran and Golestan Province
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4- Discharge Decile Index (DDI)


http://dx.doi.org/10.29252/jwmr.9.18.190
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.2.6
https://jwmr.sanru.ac.ir/article-1-635-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22516174.1397.9.18.2.6 ]

[ DOI: 10.29252/jwmr.9.18.190 |

\ay 39,85 asgs 10 Sojgsyin JSid gleoyed )0 dilale (b dgueS 3)91){

slrole N )] )3 45 395 o dslee MMMD + NX abayl
oyt (SDI) wlzg, oy gsa8 pa3ls asbe Jlo
5 42 ol gl Jlsias bl )l S
JLQ’Q”L” (V) W],DM dml?u u] é’LvO .)9«75 G‘a.w
> a3l 9 gl (n e & Gl 298 oy
porde dhawy & Adlie (ol plad Gde g by 298
&S S 4y xS o Hasuin zaye (20 pb & slalinl
& O 39S oty 2,5 58wl 2> ) ol 5]
0;90 Jsb (VA) ez VAPV Jlo 0 (pinpd Gl 03
ol 2 4558 gy Gloj ol oy |y (L) Jlusiss
ol Wb & loygd Job am cawl oalidl lasl  Jluslis
(VF) 295 S ai 9,90 Sl daw I (ol e jlade

1 ol ply F) ey 53 5l el o

L= De - Ds (‘N)
0,93 &9)“’ DS 9 Jw 092 FINItS De ‘U‘ 2 oS
Al Jlusiis

e @02)S 85 p5b iagh 3 & Hobplen

@ plie eloly gl (] 4 39S e G

» ol @ &l sld awlre by e SYob
Cawl o il (V) S 50 alale wlido

W(t) = 0. 1(1 + L”) (\)

—XMAD gjis

5ke 'MADgis wle 1 (25 5:5ke M() (] 55 &5
‘j )‘Jﬁ.o &S wlo M ‘5‘).3 9 )9513 W(t) 9 4Ylo =R
olo » Lﬁb wial.:.o 0D M‘.?bo (\) d..‘a.)‘) uulw‘):

TA el 053 Jgbo 5 Jlo o 3 (ologe Jio cyisas)
9 b )m§ (DLO).Q(O) olo Hloa (20 ua;)l.uﬂ 5l 9 ol Al
(1) ey ololy o (ool pss ole W) 535 15551 55
L1y odel Cawdy Hlaide O D)5 b ol Aol
slp 3 (23 Job 5 g2 (elogll) pod ole (23 (s
u.fvb.o O Ogls 5! L'):{l).gb A Al (clo).e(o) olo y»
(MMD) "wlabe 55008 (:Sike olo yo jiho (25 5 (o0
W) oyl ggemme | L g odel Condy olo VY (glp
2 &)y (MADger) "5Vl 39008 @m‘, Jlo o 3 (obo
AVl 25008 (1Siho dunlio I puinpd b doule Jlo
o sloele > ol 39 yolis gazne 5 (MADgr
(V) dasly 3do (X) Syoxite (wlie (sl (goae lado b
23,5 pasuie olo b 53 by 398 0)93 (L 5 £955

(Y5))
_ MADger~MMMD (¥)

11
"MMMD 5 &Ylo 3508 S5k MADger o] 53 o5
S yxin oo X g Jlo p 3 &lale (5 (5Sobe e iSle

14

0.6

13133301

jadla ng.u

1341

‘_,15‘_,54..»

21331

e s
?«

:L_ul_,.....su

ol éb.
g 3!

i

59,5, )orj 0jo> (& yiogyiad solSiu! u.h.!.gi A & 390aS 13 Cand polde =Y S
Figure 2. The amount of flow deficit volume to discharge ration in hydrometric stations of Gorganroud Basin

03y oK) a5 Jb o sl ol &) ol
d905 pre | al yolie Jlo plas )3 gaps g jouls
)1 3929 JuS e 4 by 39S a0 53 w39 VL
> il s LY 4 (8) eV o Lals mls L o
bal) o T2 Oyl a2y (Rl g Sk ol
2l 5 39:aS o palie Sl (¥) US55 bl
ool 5 ilize (gloole ) (carSayio (i5ke)

ol 04 )yl 25 58,8 5u5ul 0555 (6 yi0g )i

2l polie 4 by 39S o s gl ulul

8y & S gy (V) S8 0 (coSepie (o)
5 Wy B sloolSiun)  Sjglgyn JluSis
Ooseo VY 9 VYV VYA polie b cui ey olibgd ol
Sobsa Llodds ol >9¢5 poe Odd b u;.io)m
L;LMLa 2 39145 > [Py S ﬁL» 2 &S cas Ob}'uﬁ
o waol 0dgy pin ) e I Jle i
2o 4 Cuns ysSde glaolSiu! )0 Gl lade oy 5 i

1- Mean Annual Discharge (MADdis)
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5- Streamflow Deficit Index (SDI)

2- Mean Monthly Deficit (MMD)
4- Maximum Mean Monthly Discharge (MMMD)
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Figure 3. Variations of monthly flow deficit volume and discharge (million cubic meters) in hydrometric stations of
Gorganroud Basin
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Abstract

Hydrological drought usually have a considerable impact on the quantity and quality of water
resources, causing water shortages in consumption sector and its study is important in terms of
intensity, frequency and spatial extent. The aim of this study is to determine the periods of

hydrological droughts, drought characteristics and amount of flow deficit in a 38-year recorded
data over hydrometric stations of the Golestan Province. The weighting factor of drought
importance for each month was calculated based on the flow distribution in different months.
The subtracted mean discharge of particular month from the long-term average was multiplied
by the weighting factor to determine the effective discharge. The difference of mean monthly
discharge and effective discharge considered as monthly flow deficit. The onset and end of
hydrological drought periods were defined and the cumulated flow deficits were calculated. The
results showed that the highest flow deficit amounts were recognized for in Taghiabad,
Basirabad, and Hajighoshan stations with 1.28, 1.27, and 1.07 respectively. In general, the flow
deficit were observed in June, July and August in almost all river gauge stations of the study
area. Moreover, the deficit volume was lower at stations located in upland areas.
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