Yo Al
SB g of cblis gl yings alxe
VY0 (09 b ylond (pasd M

Wwww.gau.ac.ir/journals

S 51 30T 0395 (N9 5889 o (S gk Wi g 5 Ao
S ol 4G sy 03T 3 ooliint b

"oLiAcd ge g 9 ' wies y L pllase () G G0 aaly
OB S anb e 5 (53,5058 ke oKl (5l sl 05 S Soleat
D85 b ulin 5 (5353L5S o ke olKils (13 sl 08 sl it S Sy
AIVYIE L oy e s ANV T3l 5 6

045>
3 5 Oy bt skeas LOMw g ladla g, OL 2 3 L) 358 b 5 25 Lol
Sl 2l Sl by O Bl S 5 ol Gl — ol sla Js
=3 S ) e gme o5 lel R a sy Jiash cnl o3 cplpl ol il
Solal o33 53 S ol pedlos i o Bls G messes ol V0 s lilisd Sl o 5 4l
S andlas 5550 = L5 5 el 55 (JIAS = e (6 2el LG (glady ga3T Sl eslizad L YO - \FAY
S i s o bl elie s Cile Lol ge3l 4 313 0L tags bt ol 4 8
2 83528 e e S5 Glalid ST s canlllan )50 slaolSn) ik 55 oS
S PP E PR W UP NG PSP PRV W SIP- B PR P CC N PV S PN SV )
20 okl edalie Wy daelSaisl do s Ve 3l o Jo5 s e 53 5 3 sm0 LaalKai]
0 Oliabsl elans 3 (glalimd Sl 5 edd sdalie g, Lol Aoy Yo s 5wl o e
SlplSmes 53 allis) S o el edalis glakis, S I sl o3 g I pae Loy
Ol 0155 oo subal Cday il 4 a5 b el 035 13 e o33 40 slazel eha 3 LaolSan]

3ol Sl el Dl is l 5 aniS s bt aes Sl sl g assl ) 6 35

v.sheikh@yahdd/eof it Wk ll”


http://www.gau.ac.ir/journals
www.SID.ir

¥ () oylowd (VA) Wl S8 5 Of Cblis gba yidgiy dloxo

ailaie OF s Ol saal 1 5 0ol ply el 0l (Do (a0l s 21530 5 05
ol Je Vs il anils 315 x5 Wl ool w35 sl nsasl s sl b s o s b
2 S s s el i b e ol (S S sl 63 (S5 0a0des s e

Sl Sk sl 4 5l as AaL

labesd Sl s aslisy Slas s wVle baogie o5 (g 5l5LL (‘J}ﬁ)’T s sloe 5y

S5l gl oy

dodde

S D £ 8y Bl 5ol s 0 S S5 ek SO s on e S 5 n S sene o
el g 555 (S 4 il e Ol nl e 510l Ghbae 3l (b L3 0L slaws s
5o 3L s e w058 e odos Mallins s e o6 slaaila SLAT sbe s 55
Vs s icaton g (il a5y ptliglaaas slacdls o5l C_,_Sj Sl p s cl ol
Sl Sl 5 Jle Shlas Ol 2038 e bLo| slaaile, 36 posdle o pes ) sat ol
Lacdles £585 5 dls g2 braan o BLII gladile; 055 5l <315 55 Al LD Sl 30
g Aas e 3 (6 R g S (bl 1 Sesliilyen 3 g |y ol Sl 5 Sl Ol e
Sl blstan (85 e Gl Sl 5 Jb bl (25 Y gens il o ps08 P!
(1899 00 gls 5 asly) il e il gy o 5 4l 3 S D3l 5 ol s Dleguls

Lisglar Sl 5 Jle Sl Ol s Ldlw 555 (50 gl 2018l o e
5 39a3s8) el sl 5 DU s S e e 3 oSl 815 5 ol oSG 5l
A, eglailaie Sladllan 1ok 3 S 3H(T0 00 DL 5 5G5s8 Y00t OIS
5 ) Dles yd 158 ey 528 5 Gblie 51 pdms sl s (03100 5 S5 3) oSlw (63 500
Yoot oy s pjzm.x;:! Yoo d OLKan 5 0 Yo (Oguydin 5l S 61449 (SO
A s a3 3 ame Slatass (V0 0V OLea 5 S s ¥l 0L 5 KI5
Shls Ly ad iy la, 528 5l plan 5o (S5 sledS o s la mal)l Sl lacs o Ol i
ol 4 S Sy S 5 s e L QeSS U el ooz VLI ahar 3l ke SV 5B L]


www.SID.ir

Q1)Ko 5 G (53 il

5528 53 (YA als) ol adlne o g Caalsd pde (Sl et skl s S s
5 ) Sl 435 D po edBl sla e Ly 3 IUT e 3 &S (3daze lalllas (84 O )
Qa5 Ol g fY"AcObKA.Aer?L? YooV dghow 5 ke Voo (Qle,gd V000 QLK
gy 5T a3 ke 1SS @S n dsls 3l lis ) OBt 5 oS ol B S (Y0 0A
RGPS RAR OO RFE NPV JIPEV)

Jos 5 s wind 3 el plndl glata gy Sl adel Cosas s 8L S Oslsilis &l
.;ﬁ&ﬁ}'l;ﬂu;ﬂj\d}'ﬂ@lzjA,M_iLE.AA{ﬁj)zudusj)&;éuﬂ;}:ﬁd}bjduéﬂ.\_'.j)

5 Sl s L KT Wy OlndSl 528 s il Oliies daur s o plnl lallas
Gl s el Sk 4 1 OF &S das e 0L 538 opl bl 5l @olis 53 Lol o310
oy 5 Omass VA (SJly) Wlaxasls Jad e dines oF xS 5 bl olS Sl ks
s s 5 Lsy adllas L (149A) 0L 5 pawsy &5 ol Jl= 55 ool (1447
S s VA8 VA (bl 6)55 55 el 1o 5 Osew S5 S ts) b OIS 5i8
P ez el L) pasie Ly S8 m Lo b 55 O GOl 2z Ll 45 s e
Ola . il o ol Sl 55 gilicin a5 Mas e LS 1) adite SULi 5 oS VL Ol i
DLl g 3 ul o3 Ol (3 5 (SAL b gy andllas 53 53 (Y00Y)
Slaos Ly S I 53 e35e SIS 1wl SUlyy 5 SLL e Rl IS s,
el 03 Jy 5 glaam) iSTos

3550 Sl sz SNLLS 1) a8 L0k 2 5 ioSlw digy (Yovv) OLKes 5 S 53
Gl st Ly, S s Ao ;3 A0 slezel mhane 55 4 Wis el (5 S a5 sl 15 ) 5
S gasie A5Gl ) oo L) eSOl x Iy 20 s e gbaol
wiws oo OLES 1S el sdowze VLI

o AT VL Jacgze o3 aber I SO5dsodes L pSBOA W,y (YY) Ll 5 0,
it Tl 5 glls 45 LIS 528 psil e YEA (sl ) wlale Loz gla s 5 33,
350 L3 (ol 03 dop3 Ve 5l 508 WOT (3 dasden Tl 55 e Olee ms) (e
5 sl p S Winsed (S et JIAS - e g2l LL B s, Sl eslizad b Lol Ldsls 3 axdlas

oL @)_33 C”‘)“"g’.‘f;‘c C)J_j«é&z‘)))\: JL{A J.l.L.I: Qb:?u R GML.:.&)‘JL;AA LSLA.L)) 6‘]:


www.SID.ir

¥ () oylowd (VA) Wl S8 5 Of Cblis gba yidgiy dloxo

i 53 5 Jop L, U gz 3 €lis, 23 ST 45 K3 S sdalie a0l e gl ool
W e QLS (g5 50 L)

Sl st SlaelKal VL Glae Sl 23 5 VL asl (Y007) OLISes 5 K3
e 31 S L (sl ) ) slaastl 5 (sl £) (535 ool st 555
S 5 S 313 QLS L0l o gl sl 13 Ly 2T 5550 st O o S5 5 IS
el sl kS (6 30U sl o5 ke oyt 3 VU gy LU 34Vl (as]

S s oKl AY 5 1, S 5 5538 o5 Y wlale o3 sy (Y00 £) VS 5 Lals
54y A3 ged aadllas (6 el LG Cidises gla g, 5l eslind b ™Y (g bl 055 Kol
s Ll MSHsbaaS S b Glatand 5o 31y glae) s a5 ol QLG5 sladkens Jlos
Slacad 53 wily ooy Lol sy 5L o s dsys 40 slozel a3l e S5
Kl 35 pame gy Qs S

JoWom im0 5153 ol Jasay sl o il @ Oy 500 Sl ool 53
U Bl Sl st 4 358 e il S o) Gl 3 sad o)) (YrV) Tl s
Y sla o 53 bl gy ¥l bawsze ASCITY 03 aulsl b e ne 05 Sl O p S 5
bl 5 Slos gla b e 53 dnb Gall as s Vem b0 550 3 (g S b e bl
Al el Ao VY i (g e S

ooy 55 g 5 cibisie Gblie 534S 3 5ad (5 S et Ol 5o Vb s 4 x5 b ol ol
Clowl a8 il @l (S5 050 sla eyl i Ly ailee G Jotls aliss ol
535 3 Golel Gl o 5 a3 53 S5 s slacs p slasals 3l eslinal 51 3 el e
5 SRS Gla sl il 53 Vsane |5 a3 ad Lol Oliebl La0 53 dyy 555 L
Lot o 2l Slaauli 5 ol slaosln b 5 O mlos oy s slags s saab
S e SV a5 S Sl S Wiyt e S s el 5 balal S04
S I (Y0¥ s KLU 9840 (S 5 05Kl ¥V OhKes 5 golex) Ales e
o) 3> o pds 5 2Ll 60 Bl s Sl s s ol (S (S350 lags e L)

Sheslial Sk e sy s Sopen 53T s YA G50 S) S ks sl

1- Intergovernmental Panel of Climate Change (IPCC)
2- Stationary
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1- Mann-Kendall

2- Spearman’s Rho

3- Thiel-Sen

4- Locally Weighted Regression and Smoothing Scatterplot
5- Least Square Linear Regression
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1- Iterative Weighted Regression Algorithm
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Abstract

Identification of the existence or non-existence of trends in streamflow and
floods by the statistical analysis for water resources management and infrastructure
designing is an inevitable issue. Thus, in this study, three hydrologic variables of
mean daily discharge, maximum daily discharge and peak discharge were analyzed
for detection of any probable trend. Using three non-parametric tests including
Mann- Kendall, Spearman’s Rho and Thiel=Sen estimators, the trend of hydrologic
variables in the Atrak River basin.in northeast of Iran was studied for 10 discharge
gauging stations during the 1972-2003 period. The results indicated that the three
tests proved the same conclusion about trend existence. Except one station, all
other stations within the study area show increasing trend for the peak discharge
but for the mean daily discharge show opposite trends. For 70 percents of stations,
the observed downward trends in the mean daily discharge are significant at 0.05 or
lower levelswhereas 30 percents of stations exhibit significant upward trend in the
annual peak discharge at 0.05 or lower significance levels. None of the stations
present a significant downward or upward trend for the maximum daily discharge.
Based on the results it can be concluded that the hydrological regime of the Atrak
River basin has undergone considerable changes which is indicated by decrease in
annual ‘discharge and increase in magnitude of floods. Therefore, water resources
management and planning authorities should consider these changes in the
assessment, designing and planning processes. The changes in hydrologic regime
of the Atrak River basin is either related to climate or land use changes.

Keywords. Non-parametric tests, Annual mean discharge, Maximum daily discharge,
Peak discharge, Atrak River basin
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