-~

AY WAY lianls g 5loe VY ojles /s Jlo jusel 095 o e daliimngy

Jud )l bl (309, (GUolRAun] )3 (s b Ol i Mg

S b i 5 (553l pole oK
50 o) e dalitnggy

Y . Y. -
e Ligm 9 03l o S
csed)l Boee ol b mlio g (65yaliS oAl ¢ grnbs milis 05,5 HLaliwl )
(raoofmostafazadeh@uma.ac.ir :J”...p_ 0inny 33) )
sl 5oee oSl ( abs milio g (65,9llS 0uSiild <6 I sul Wiyl owlis )8 s gal il -
ANV 2 o pdy gob A/Y/¥D :cdl ) G b

bASs
9 ooy (Jlo g (Sl Slilud 9y Cely j9ulS 9 Gl AliSie I 50 Al y2 & Cuwl wiyot g @ dgy S Jows
Obw! (sailhag) 53 (Mew o b (e g Jloj Slmdi 9 Mgy 2yl B b B (pl g0 Blgl i (wgmenel
bl (17 B 1Y) sglw ol ¥V 2y90 SO Job ;3 (g yingyiud oS! TY diljg, (o 3 odliw! b (Jusd)l
OlpdS Ny b Al (one JBlas (109, & aly gl (9903 05 9 25900 b (Mew L2 ups 3o Il LS
ool 0593 (g Al (end JINS— (g0 (5 53, LU (o901 51 3Miewl L (6 phog e Rl )3 (w32 G S (S
85 18 g 3,50 AliSee (093 45 (Mew GlsA g p3lie OlpdS g b pamdi dlw 0 sbioyed & 35290
oudly J&wsyS (silol gesl I esliiwl b il (soyed (o Gupd il (m > Ooll 32y omaed
P Mo cupd p3lie o 3 1) (P0.05) I dne ©9liS (gylol (9ol S (8,5 Y8 abjyl 5,90 (Kruskal-Wallis)
9 399 Blideo 50,90 43 S0 Ol puts (6o WLl 3gag 51 (Sl (Maw Lo oo Ol puas 1 Lo Bliseo g yed
P O il oo bl pf g (Byad Jlowd g Jlowd laoguce 4 bgrye (Flalllae 8,93 )3 59530 yuiie Sl i (3 by
51 gy Jaos gl by ol saalie (il JUe g 03 o5 +/A om0 s 2915 pST olins] & bty oM i
Cupo oy 3 1y wals Wgy sl S g (il 3 Mg, o] U cJmd,l Ll 43 axdllae 390 0! YT £05w
33 lg5 0 (Mew oo w3l jB (Wl Mg, Cowl 0398 I Jro (I8l Mg, o] Ay 4 g wdld LS (Haw
My ply Rl el o Sl Glie 5l 651350000 S BRI g (SN § 28 e 5 U L g BRHL LRI T

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1397.9.17.13.5]

[ DOI: 10.29252/jwmr.9.17.82 ]

! uwd dallbae 5590 (G0 jlof 13 (Haw Cu pud Wigy 13 (i 381 Ao 43 9 (b by Lo ds Ol

Jad ! bl ¢ oM b 3o o 0o ¢ Sloj Ol pds Xigy ¢ S0 il puutd (JIAS— 30 O?"}i 18IS slasily

Gl slobsy bl el ol Sl L ol
&S Wloss &1y oy (sl gy Mgy Juloo Cas (gouxie
W cnl > e bbb g el ates 93 ol
2 osld pally apg b bl slagi,
Fobs Som P 9 Sidnstiegyha smodly (slac
by @is Osmer why bl @i Sl g o
) e g )5 Saprall b Sl esliil sl
Srehl laghy) & o §pSede g FodymeS L
o ) S0 S gedl (TA) s
oyl &8 Bl odly gy i ow)p lagdy)
VAVD o 53 e g A odlatel (VAFD) o dlwgey
Dy9l w1y y90il (gylel @i g odls b |y o Jlas
Gy aide @iy @b JaSmoe Koyl el
Ol pasis @8 oS Jb 0 WS b 18,8 ool (g
g8 bl 51 L(VY) cul Sopmelyl slacygoil ojl6l 4 5
JoS 53 (SIS LUlE e 4 Ol SIS0 by
a8 Sloj oy sly ol 2,0 (39 cwslio g Lol
Oszee (ATY) 2505 o)Ll WS el soym (ool @iy
N9y om slp B9y sogeil S 4 Cund (90l
Cusl (o dble Sowlie SGolgyin Sloj sl
2 e Olygps (S ladlaie 1a > O glie adlllas
Joday gelgr slonl g (olaidl dnng o jyael
g ul)u.au UPFRS D (6 Slallao D9y 0
5 olnl dox 5l Lwly cpl p3 canl 0 bl (638 Jow

EVRER
b b ooty I (e olgie | s
Ql)l.uo u».hlf 9 )LQ(Q énl> Cu pde dl).g LY .))5T ul.w>4.s
0w 059> (99° » s Bl 1L s o 5l S Jew
bolpd ghls &8 W)l (i cogyl ploojes 0 Nigd
o908 Sl b Lol 6lagy 4 S5 b g 009 (Slyou
(Wojlw plw 5 (Blool ot (slopdd ladw ilb)
Ot diwly ek 33 Sl sl (gy5 0 Lan‘_’j Lis oS
endliy S35 1 mojon 5 gaadyl 9 e dgo bl
(VY)A3L fge ojex pae Capde » Mlgie (i
olger (Gloyuml 5 b Cubly S plgisd
2945 ohag% 9 3 ) (5 by gelor @By 9 Clilad Sl g
&S c_s"‘)]"> )l ui: UMAAA) &995 (\‘\) Cawl 0dg u‘)’l
bld 4 led oo g3 1y basliog, aubls lSle dduen
o )d L5_1‘.,\>| ul.:.w.wb w)_‘>u » 05ML uM:.w ASVJI
Sloj 9 S Sl Jelos 1)) 25 00 Jlo 5 Sl
5 ole Copde Slillas 3 (ljwas Cuenl iOMow g4
lagd J...l?u L)’i‘ (\N) Cawl o.))f |..\:.s u‘ C)L.A d).i)duol)).s
S gyo08 4 laslad (3,508 (sl (slabewy Glgiea
Lfg‘i ‘39“"5" ol 0 L‘bc)b ‘_;’l)lf OO \jb d‘): ul )l
Slj b bl jshaied Jolue bty
phe b 2y (oyp (Sidortd g lidlen (laodls
25 9 b (Pl Slye 5l (AU dagl )3 K59, 252


mailto:raoofmostafazadeh@uma.ac.ir
http://dx.doi.org/10.29252/jwmr.9.17.82
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.13.5
http://jwmr.sanru.ac.ir/article-1-629-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1397.9.17.13.5]

[ DOI: 10.29252/jwmr.9.17.82 ]

AY

sobts Jlo o (glol 0)93 )3 lmolSin 5t 53 42y,
b (1) o)er 5 SIS ol il il (g )bine
Wadilsdg) 02 9 (23 2 cei 4 gy 2929 59y 3 385
6 ialS Loy dgg @mls a8 amdly UK
P 0) Her g oyl by las 1) UK slaaslia,,
2 ladhate g (oo () 93 dualio 4 auil) (Syd g
adllas 390 adlaie HAd Sl Jow Slghs s g 4o
W) d):§°}1~\3| sl s u"‘“"]ﬁ ol &l @L.; ‘.\;15‘.))3.
oS )lom g5 Cige (g, I odlatul g (Joxe b9y sl
Sl g0 s plaw a8 ol L glaalaie (b, (gl
a3 oo ylyE 58l cod 1y gladlaie (g dalaie Kenls
Sogleez &5 A QLB By 93 a2 @l Graes
Sr9r8 Jow Slglhd Slillle (lpy bapl cuS 5 g Ol
MG plyisas BoSlem gyl Cige by cals ) canl
9o adhate 3 Jow Sl Jedod 9w lp
Barin aihie > g uejpj ool 155, MAKESENS
YoV BV sl glil aldles gls a0
b eing glaol daw > (22l Kg) bugte jgba
252 sl es Jils 5 gSlas cpinen b ol
Sl ol e 0dgy (ialS 4 5y a5 VD VAY uejp;
Aol 3 i sl Jcadby sply 9> SRl g
o3 sl (b eyl bl sl aey 4 oliia dmd
7 iy 3l (eejns o] g el ol b
sy ol Sigygbas sl 039 99y O @lie 5l (gl
O 4 osi] Ol wlie 39S oo (sowd |y ddlaie
VWVE) @338 Jlo 18 b el ol 5 cosizpod S0
J:JA’ oS 50.}‘.) é) L;o.:.lé‘ 9 S JM% Yoo .)9..\> (\Yi\ iy
ol gy g audhy 1y ols) on e 390 WY o8y L
cgrvl éil.uo Copdo y 43[5.)5) 9.3.) ul).u.v gy (w2
9 4585 lp iytaln g Gl gl Jlsis Gnpie
e £89 B9y L)l pegad )3 39250 Cliin oS ciS
S e pololn by Ve Sl lagos ol b
Sllgy i)l & b sl ol plosl Ul (b
o cul @3)lpe Jl b b (@0 SSE L gy (v
olply e plate Clllae plo jlH) ol 5idos
cupd (Sloj Clusd B9y b)) pSl iagh 5l Sua
cupd Ohasi Gl g dlo VY o) S (Db

.AMI

099y 9 9o

Slaises O ()I):‘.‘ M @)LJLM: 5 J:g)ﬂ OL’.’..»I
FAT A0  BEYT Y 5 Jlas (o, YATFY B YYT O

WAV lanli g 5los /Y 0yl /oas Jlos 5] o) o e doliiinngy

Jhe by dw dwslie & adss o (VW) o Kea
bles 5 DM Jlgl2 s «Ulgm )l (Siglgyhen
s didey (23 39l 0 S g (00 NS 28
ol 4 wmhy (98 plul ) oLl SubeS jsul 05
2 ey JB Oslis Slsld o gy 4 Kds) dons
Al 500 sy 99 b duolie pd M diuiy (00 28l
ol 4id)S 5 4 o0 sladloles 3)9]).3 = Jg ol
e b slwl BB cadlate Lalpd b (0l 0,8 Jdoey 35
ool s 3,90 asn glyy HEC-HMS S,55)g,00
oll slder ol (V) oler 5 58e);
g, Ol cuaS e Wl Glyss W4,y oyl 4 bl
—00) oyl oll slagbyy 1 ealinul L sl ey
ol izl WAV 5 AY00 Lo 51 (s SIS 5 IS
)l i) e a8 b Gl oLl Giagk
Jogixe ial3il 3g) (TDS 4 EC ommlty aolilg ASR
pie Sy LSy Mhen gy (g e Hle )b
(F) ohen 5 (a3l (5)bbkas (ialS g, (S5 2)
sl glaojss 3 M sladhate Jlghs Lo jglated;
Jlo glaybg) (bl 09)5 93 5l )l 9 Syj 29,k
9 (G381 sauades 5 (lye aude (anadsd) ladss
Ol piagh @ls dges odlitl (b gl w65
rpdel)Slslass Jdoo glaghy) o bl
s pslaied oul laeje saailie (slaghy,
bl @l prreraies O ladaie Sl
Lo ladate Sl Jdoo gl g (SSen cunsy
elo5515 cidgy 0313 plos] las jglitS 2y oS ) 3lis
Se) gaw Colue g bl Gy g Jsb S5
sl Slaoj andilaia gl laygS (e olgiea;
WS (Byme o)l 9 S )5 29y Ao
ot opl 4 Bad oM (yp 3 (V) SUIE
P& b o wgie slacdls i oS s,
B g 0392 (SH)b s > il oo BB S50 slass>
8358 Cawl 039 40505 1 (54108 Cuat] I dilaie > Ll
sty Jho Sl pan 0pf > ladbte )3 (3) olhlSen
s (50 odliiwl ddes pj Jow dides (20 39l p
oo P o 9> &S O ol eaias gl Jae (sl
Olysar g 4l ) oo yo MO I Gl S (22
5 bl glpge]]l Wsdie Cguome lus Gble
b adg 53 1y (23 9 0k ded Slyss W9y (6%l LU
8)5 )18 adllae 3y90 (VV) (hlSen g 55 bawgi (2 5
Lo, d‘)b Lod UJLQ)' LSL“LS)“’ LN ULM.; La:o\ ZS"L"’
sl wlel 5o ol cleedly g edg sl Gl jme
bl alogy cunaYl jo (00 Sloj (sla gy 4 ST .l
WB3g) yewe S ) Jy 0392 S)lgme (oAl W)
Olpass B9y (VF) ohlKen 9 Sl .canl (ials Kg) oy
P il alogy ases 0 1) Gy, (0 9 (SWHb
2303 )8 o g ajo 3yg0 Yoo VRS (g)lol 093
Sodls 3 1) Iy gre Cute Wg) Sy i) Guid @l
w48 LS e b i ksl Jad S5


http://dx.doi.org/10.29252/jwmr.9.17.82
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.13.5
http://jwmr.sanru.ac.ir/article-1-629-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1397.9.17.13.5]

[ DOI: 10.29252/jwmr.9.17.82 ]

AY

J.u.))l uLw;l (S y0g)du dlbal.iuw‘ 2 ‘jMu»J oo UI)M) Mg

slogsol ) @dly WA B AYER Lo 5l dle Y (gLl
J)Jo).g 9 )l.ni W )] pes) sl 045 ooliw] Jﬁ))l ut.wl
Sl M cupd polie bwgie Jliglel adly (3,5
Srogyhd ol Cusdgs (V) JS5 ) .03,5 solatul
2 omepd Gl odd i Joo)l bl o ddlles )90
Srogpdd oKl olilss Glasio (V) Jsio

Cawl o &) o]

J oSl ond &y gn S kb j Jled Jobo
b Gy Coomd 009y dluon bulydl (gyaren b Jlod
ol b opé jhy gbs gliwl b oy 5l oS ol
>y Jed)l il sl Jlgen By ol
S SY95 (i g 99d e Dguime (SlunsS wdpw
P g Fee BV o bawgie jsbas Jod)l gl )
asdllas opl 0 )b oy bl Caliswe sl yizo o Jle

0)9d L S o9 dudy olKiws) 43‘}9) Oli)? e )Lo] B

3TN

t AT SE 49 F SO E

O e sy

Wy,

D Ol 0

v

£

Km

Sl il oo (¢ yingyhn (soolSii] Cusdse —V S
Figure 1. Location of the selected river gauge stations in Ardabil Province
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Table 1. Characteristics of river gauge stations in flood flow coefficient analysis in the Ardabil Province
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Figure 2. Stage diagram of flood coefficient determination at hydrometric stations of Ardabil province
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Figure 3. Variations of average flood coefficient in five-year periods at hydrometric stations of Ardabil province
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Figure 4. Box plot of flood coefficient variability during the study periods in 22 selected hydrometric stations of
Ardebil province
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Figure 5. Box plot of flood coefficient variability during five years periods in selected hydrometric stations of Ardebil
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Figure 10. Trend analysis of annual flood coefficient of selected hydrometric stations in Ardebil province
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Figure 11. Trend of annual flood coefficient of selected hydrometric stations in Ardebil province


http://dx.doi.org/10.29252/jwmr.9.17.82
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.13.5
http://jwmr.sanru.ac.ir/article-1-629-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1397.9.17.13.5]

[ DOI: 10.29252/jwmr.9.17.82 ]

ay

2 U RIS b 5155 o I3l b (o 3 i
S5 () S e b By ) sl Lo el
My oy & CiS Gl gl Gibpope ©ud
& Caol 03905 Iy 138l xlaw ol &yswdy g,
d‘.boml )Loi 2 u’M“*" Copd Bgy yd u.\.u])Bl el
Ml 2ol b a5 .l oids dalllas 350 dilaio (5 yi0g )
SloolSin) 5555 Jno an5 oy 2 (7) ks 5
22 pgmen (Lol alsg) 59y p (LI W9y >
3y90 a8l Gjsods oKl 3 Mgy imgh oyl
P e Gopo Ve S 4 a2g b cd)S S b))
il By adlae 350 VL Sloj srsw S
olew 50 Lol I (olis > ladd Wgy oyl 45 il
Sopw wyp 0 sl 039 b bz doyd 0 4 AR
W) adllan 350 o] V¥ ggaimo 51 (oMo i &L
auily sals Loy o] Vg isli8l Wgy (s oK)
g ol Loy bl ol goeze I Al cul
Ui ool 055 915, clmolSius 3o, b ials
b oS el Jloine (g)lol il glSacing g ool
o () LlS 5 Suls (1) o3y (ingsy ol
boly w2 (Moo copd il (5> N9y d929 o9t
o Ol LS sbar sdel cund @ @l Lol Ll
ool 151 3 sl S s 85 <45 |, s
Job ples > & (gyobay .l aBl I3l (s pteg) i
ol 1y ili8l Lgy &S slaolKuw! adlas 3y50 090
bad o B)b | cwla)] ials Lgy 5l i dmd e
9039 )5 me (6ylel Jlai 5l g, Lol cpl 51 (golaws
Sl it Sl (gme 9 b N9y Gg e
2 &ly oSl 4 bgye (Sllllae 0,93 53 jsSde juiite
bl el 0pf g (Bpddled 5 Jled (slaodgiome
ol et b e by o ey Gl s
@l 5l sobpoe @b (LIl (LS 6 e
S Sypots My 15 o5 I L o o s
el 53 (@ caps gy > Sl el oxdaw
09‘)1 99 CJL..) O Lol 045 dxlllas dy90 oK
Oolds 5 ) Cisllas o b MolS” S ol )l 5 Sy, LU
P cups plie Gilil g (oMo oy o )3 e
Slg) Jod graps A e b it slaoygd
Proi &S b i adllas 5y50 ol jd by jxe
dlo z2) pilez 0)90 0 (@i cupo polie ) Ll
o)y Cawl 00 dalde bl (6350 (slaodgce 4 ().ol
S Shytelin 2 Slgie @M copd Sl Sy,
oy hlud gals cas o gy jsul Gloladl 5 G
B ol @mls (S jebay 055 )8 esliel )90 e
Sl 3 Mo oy lie > Ll W)

ol 0305 J1y8 S0l 350 1y Judyl yliwl (g t0g )i

WAV lanli g 5los /Y 0yl /oas Jlos 5] o) o e doliiinngy

o3y (Lt Jus—ie oygefl @l V) US54 425 L
bl Sy 5 @ ol qups Sl K, &
sl 38l B9y oS Cuwl 03 (]38l d By 0 g ialS
Bl Lg) 4 Cand Gk Slolp ol daw
oK) 0 Ji S slady, al ol auisl
oKl o il slas, 5 CasdYl (gyieg)ln
ol odalie ddllas dyge ddlaile Cuwd (b (gyiegydun
ol
25 Jolos Gl (M G po Sy S I e
sl x50 i Jw Bble (shuCuglyl g bbailssy) LS,
@3F 9 Plj Sl g Ng) e Baa L 35
Il b e cups e S
ol sy, g9y 2 &ly Grtegyip ool
aljey (20 soodly 5l jslaie pay Cawl oid pbl o)
ol saailsg) 59y &ly ptag)dn oKl VY
Oeapd W3,5 odlatul Al VY (gll 0y90 Job b Jw)
JWS=oe bbb ogail 51 %59y 2929 L) sl
Jaiwe b oy cpl &5 sldeS 4 cul Slialie slaodls
slagby) J pewle g 0g Gloj g )bl @iy
9 Blal (258 seil sl ey cal el el
25 (YY) 20,5 o odliiwl gy 2939 Jilie j0 Waosly Jlg
0590 Jsbo 10 bolSimn] plos ;3 oMiw o s aS o lis
cure ORlE Ol adl el gl e 500
sl pySeie (pilea 0)9d) x3 Jlo gy 2w
o > o o pd plie ¥ JSS @ a2l b iz
P g @y pxie calive (sbolSiw] ) adllae 3y50 090
Syl )bl g0l o 4§"¢'MI ausly iliEl L, JS
1 45 el <1 e o] (P 140) L el S5
@My polie (3 1) I gae ©gli5 (gylal (905
)ﬂ.)l.a.a )J uug‘l).é‘ OJ‘)IM ol OL\L\} calisto dlﬁb)ﬁ) ).}
ups G Chusi il 3l Jlo g s
dy50 oKl I (oolaws o 1) Lioli8l Wgy pa oM
roie Wl e ol ol a3 adlas
w3l Al gy > gl gaw > (s oy (S8
P Pk a8l Kgy ! g cal dapatie (WWA+ B VYAD)
s 55225 23 5 (555 0 Byt Sl oJlad ol
ALE w0 e Cwl sdalie B bl oye
AW calises L;Ltbo)}) 5 u.:Ma.w oo ‘_s.’lSv:: ul).u;}'
Gyt bl Lg) w0 LS &5 20 052 (258 LB
Ol &85 a4 iYLl il Ky, 5l Ske (e
ol saslim 5 Ol (slaalssy (59, < ol
5500 s Dges a5yl (ool o0 e g aily )3
szl (Vb o b olge ) (ol caps Yl
by obj 2w cups g obj (e Ol e


http://dx.doi.org/10.29252/jwmr.9.17.82
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.13.5
http://jwmr.sanru.ac.ir/article-1-629-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1397.9.17.13.5]

[ DOI: 10.29252/jwmr.9.17.82 ]

¥

21.

22.
23.
24,

25.
26.
27.
28.
29.

30.

31.

J.gb)l Ot‘“‘ (S yeg)duts $rolKiws! 3 JMM.' oo ul).aw Lg)

. Kleeberg, H.B. 1996. Extreme floods cause and influences. Zeitsc

&l
Abdollahzadeh, A., M. Ownegh, A. Sadoddin and R. Mostafazadeh. 2016. Constraints to residential land use
development arising from flood and runoff coefficient in a land use planning framework, case study: Ziarat
Watershed, Golestan Province. Watershed Engineering and Management, 8(2): 221-235 (In Persian).
Addor, N., S. Nikolova and J. Seibert. 2016. Simulated discharge trends indicate robustness of hydrological
models in a changing climate. Geophysical Research Abstracts, 18, EGU2016-10421-1, EGU2016.
Asiabi-Hir, R., R. Mostafazadeh, M. Raoof and A. Esmali-Ouri. 2015. River health, importance and applications.
Extension and Development of Watershed Management, 3(11): 17-22 (In Persian).
Ahani, A., S. Emamgholizadeg, S.S. Mousavi Nadoushani and Kh. Azhdari. 2015. Regional flood frequency
analysis) by hybrid cluster analysis and I-moment, Journal of Watershed Management Research, 6(12): 11-20 (In
Persian).
Ansari, M., Gh. Noor and S. Fotohi. 2016. Investigation of temperature precipitation and flow trend using
noparametric Mann-Kendall (case study: Kaju River in Sistan and Baluchestan). Journal of Watershed
Management Research, 7(14): 152-157 (In Persian).
Drapela, K. and I. Drapelva. 2011. Application of Mann—Kendall test and the Sen’s slope estimates for trend
detection in deposition data from Bily Kriz (Beskydy Mts., the Czech Republic) 1997-2010. Beskydy, 4(2): 133-
146.
Farokhnia, A. and S. Morid. 2014. Assessment of the effects of temperature and precipitation variations on the
trend of river flows in Urmia Lake watershed. Journal of Water and Wastewater, 3: 86-97 (In Persian).
Freeman, G.J. 2002. Looking for recent climatic trends and patterns in California’s central sierra. PACLIM
Conference Proceedings, pp: 35-48.
Foody, G.M., E.M. Ghoneim and W.N. Amell. 2004. Predicting location sensitive to flash flooding in arid
environment. Journal of Hydrology, 292: 48-58.

. Halbert, K., C.C. Nguyen, O. Payrastre and E. Gaume. 2016. Reducing uncertainty in flood frequency analyses:

A comparison of local and reaional aporoaches involving information on extreme historical floods. Journal of
Hydrology, doi: 10.1016/j.jhydrol.2016.01.017.

. Hamati, R., S. Mohammadi, L. Aslanian and B. Nikjo. 2012. Role system warning fast wireless

telecommunication bed (HVF) in management risk Climate disaster Ardebil Province. 2st National Conference
on Crisis Management, 1-8., Tehran, Iran (In Persian).

. Hazbavi, Z. and S.H.R. Sadeghi. 2013. Analysis of spatial trend of rainfall erosivity in iran. 1% International

Conference on Environmental Crisis and its Solutions, 434-440, Kish, Iran (In Persian).

. Isanloo, H. and M. Vafakhah. 2011. Comparison of different methods of peak flood discharge estimation in

Khorasan Razavi Province. Watershed Engineering and Management, 3(3): 177-186 (In Persian).

. Jiang, T., B. Su and H. Hartmann. 2007. Temporal and spatial of precipitation and river flow in the Yangtze River

Basin, 1961-2000. Geomorphology, 85: 143-154.

. Khalig, M.N., T.B.M.J. Ouarda, P. Gachon, L. Sushama and A. St-Hilaire. 2009. ldentification of hydrological

trends in the presence of serial and cross correlations: Areview of flow selected methods and their application to
annual regimes of Canadian rivers. Journal of Hydrology, 368(1-4?1: 117-130. ) )

rift Tur Kulturtechnic and lanxentqic, 87: 103-
107.

. Lettenmaier, D.P., E.F. Wood and J.R. Wallis. 1994. Hydro-climatological trends in the Continental United

States, 1948-88. Journal of Climate, 7: 586-60.

. Loliyana, V.D and P.L. Patel. 2015. Trend analysis of climatic variables and their impact on stream flow using

Nam model. E-proceedings of the 36, IAHR World Congress, 28June - 3July, The Hague, the Netherlands, 10p.

. Najafi, A. and M. Nasri. 2010. Effective factors in flood of Esfahan - Sirian watershed employing factor analysis

method. Geography and Planning Environmental, 20(4): 101-118 (In Persian).

. Rahman, A.S., M.D. Kamruzzaman, S.C. Jahan and Q.H. Mazumder. 2016. Long — Term trend analysis of water

table using MAKESENS model and sustainability of groundwater resources in drought Prond Barind area, NW
Banaladesh. Journal Geoloaical Societv of India. 87: 1-15.

Salmi. T.. A. Maatta. P. Anttila. T. Ruoho-Airola and T. Amnell. 2002. Detectina trends of annual values of
atmospheric pollutants bv the Mann-Kendall test and Sen’s slope estimates — the EXCEL template application
MAKESENS. Publications on air quality 31, Finnish Meteorological Institute, Helsinki, 35p.

Sen, P.K. 1968. Estimates of the regression coefficients based on Kendall’s tau. Journal of the American
Statistical Association, 63: 1379-1389.

Shandukani, N and T.A. Kabanda. 2013. Trend and variability assessment of rainfall in Vhembe South Arica.

Journal of Human Ecology, 42(2): 171-176.

Shaabani Bazneshin, A., A. Emadi and R. Fazloula. 2016. Investigation the flooding potential of basins and
determination flood producing areas (case study: Neka basin), Journal of Watershed Management Research,
7(14): 20-28 (In Persian).

Vafakhah, M. 2012. Analysis rainfall and discharge trend in Kashafrood watershed. Geography and Development
Iranian Journal, 10(29): 77-90 (In Persian).

Sheikh, V.B., A. Babai and Y. Mooshakhian. 2009. Trend analysis of precipitation regime in the Gorganroud
Basin. Iranian Journal of Watershed Management Science and Engineering, 3(8): 29-38 (In Persian).

Xu, C.Y., Y.N. Chen and J.Y. Li. 2004. Impact of climate change on water resources in the Tarim River Basin.

Water Resource Management, 18: 439-458.

Yue, S and P. Pilon. 2004. A comparison of the power of the t test, Mann-Kendall and bootstrap tests for trend
detection. Hydrological Sciences Journal, 49(1): 21-37.

Zaregarizi, A., A. Sadoddin, Sh. Vahed berdi and A.R. Salmanmahiny. 2012 Long-term trend analysis of water
?uality var;ables for the Chehelchay River (Golestan Province). Iranian Water Research Journal 6(10): 155-165
In Persian).

Zhang, A., Ch. Zheng and S. Wang. 2015. Analysis of stream flow variations in the Heihe River Basin, northwest
China: trends, abrupt change, driving factor and ecological influences. Journal of Hydrology Regional Studies, 3:
106-124.

http://www.fallahtafti.blogfa.com, Management Studies-Water Resources Unit Daily discharge data.


http://journals.sku.ac.ir/page/search-page.html?jourId=597&text=A.++Zare+Garizi&option=fullnames
http://journals.sku.ac.ir/page/search-page.html?jourId=597&text=A.+Sadoddin&option=fullnames
http://journals.sku.ac.ir/page/search-page.html?jourId=597&text=A.R.+Salman&option=fullnames
http://journals.sku.ac.ir/page/article-frame.html?articleId=57684
http://journals.sku.ac.ir/page/article-frame.html?articleId=57684
http://dx.doi.org/10.29252/jwmr.9.17.82
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.13.5
http://jwmr.sanru.ac.ir/article-1-629-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1397.9.17.13.5]

[ DOI: 10.29252/jwmr.9.17.82 ]

Journal of Watershed Management Research, Vol. 9, No.17, Spring and Summer 2018 ..........ccoeeiniiiiniiiiiieeeeeciee e 95

Trends in Variability of Flood Coefficient in River Gauge Stations of Ardabil
Province, Iran

Raoof Mostafazadeh! and Sonia Mehri?

1- Assistant Professor. Dent. of Natural Resources, Faculty of Agriculture and Natural Resources. University of
Mohaaheah Ardabili. Iran. (Corresnondina Author: raoofmostafazadeh@uma.ac.ir)
2- Graduated M.Sc. Student in Watershed Management, Faculty of Agriculture and Natural Resources, University of
Mohaaheah Ardabili. Iran
Received: May 14, 2016 Accepted: January 25, 2017

Abstract

Flood as a rapid and destructive event causes great human and economic losses in Iran and
around the world, annually. This study aimed to assess the temporal trend and spatial changes of
flood coefficient of Ardabil Province rivers using daiIY discharge of 22 hydrometric stations
over a 22-year (1991 to 2011) of recorded data. The flood coefficient amount was calculated
after subtracting the defined base flow resulted from the local minima technique. The non-
parametric Mann-Kendall test was used to detect the temporal tend in the time series values.
The recorded data length were divided into 5-year periods and the variations of changes of flow
rate in different loeriods were analyzed. The significant differences were determined by using
the Kruskal-Wallis statistical test. The results showed that changes of flood coefficient was
significant (p<0.05) between different periods. The spatial changes of flood coefficient variation
coefficient showed a similar spatial pattern in different studied periods and the highest
variability were defined at North-East and West parts of the study area. The highest rate of flood
coefficient was observed in Akbardavood station with the value of 0.8 in the fourth sub-period.
According to the results of trend analysis, there is an increasing si%nificant temporal trend in 6
stations, and one station had decreasing trend, while other stations had increasing trend with no
statistical significance. The increasing trend of flood coefficient can be related to rainfall
variations and land use change along with intensified use of extensive rangelands areas which
increases the potential runoff and surface flow resulting increase in the flood coefficient in the
studied statistics.

Keywords: Ardabil Province, Flood Coefficient, Mann-Kendall, Spatial Variations,
Trend Temporal Variations


mailto:raoofmostafazadeh@uma.ac.ir
http://dx.doi.org/10.29252/jwmr.9.17.82
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.13.5
http://jwmr.sanru.ac.ir/article-1-629-en.html
http://www.tcpdf.org

