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Extended Abstract

1- Introduction

Changes in precipitation, discharge, and sediment load in rivers and water resources are crucial parameters in
water resource management studies. This study analyzes the trends of discharge, precipitation, and sediment in
the watershed areas of Zarrineh River, Qareh Sou, Kashaf Rud, and Dez over a 30-year period (2023-1994) using
the non-parametric Mann-Kendall test and Pearson correlation method. The findings indicate a significant
correlation between discharge and sediment without any delay, with correlation coefficients ranging from 0.68
to 0.96. Additionally, a significant correlation between discharge and precipitation is observed only in the Dez
and Qareh Sou rivers, with a stronger connection to precipitation from one day prior. The trend analysis of

precipitation and discharge across various stations indicates an overall decline in these parameters, except for the
Aghdarband station in the Kashaf Rud basin. The highest decreasing Sen's slope for precipitation is noted at the
Dez dam station, while significant reductions in discharge are seen at the Samian and Arbab Kandi stations. In
other stations, changes appear as short-term fluctuations. An assessment of sediment trends reveals a decrease in

sediment levels across most watersheds, excluding the Kashaf Rud basin. These changes are also found to be
significant in various stations. Moreover, the Mann-Kendall graphical test indicates a break point and a shift in
1998 and again in 2007, which results in a notable decrease in discharge and sediment in the studied watersheds.

2-Methodology

The study area of this research includes four important watersheds in the country: Qara Su, Zarineh Rud, Dez, and
Kashaf Rud. The Qara Su watershed, which is part of the Aras sub-basin, features the longest and most water-rich
internal river of Ardabil province, named Qara Su. This river originates from the Talesh highlands. The Zarineh Rud
watershed is located in the south and southeast of Lake Urmia and is recognized as the largest sub-basin of Lake Urmia.
This watershed contains a river of the same name, which flows through the provinces of Kurdistan and West

Azerbaijan and, at 302 kilometers long, is one of the longest and most water-rich rivers in the region. In this research,

precipitation, flow, and sediment data were collected from the selected stations, and the trends of these time series data
were analyzed using the non-parametric Mann-Kendall test and the Sen's slope estimator. Additionally, to identify
points of change and trend breaks, the Mann-Kendall graphical method was employed, and Pearson correlation tests
were conducted to examine the relationships between flow, precipitation, and sediment. The Mann-Kendall test is
based on the ranks of data in time series and is used to assess trends in hydrological and meteorological data. The slope
estimation of the trend line using the Sen method is employed as a non-parametric technique that calculates the median

slope by analyzing the differences between observations in a time series. In this method, a slope is calculated for each
pair of consecutive data points, and their median represents the slope of the trend line. Moreover, the correlation
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coefficient serves as a criterion to determine the degree of association between variables and to identify the type,
direction, and extent of their linear correlations

3- Results

This study analyzed the trends of annual discharge, precipitation, and sediment load over a 30-year period (1994
2023) in four watersheds: Zarrineh River, Qareh Su, Kashaf rud River, and Dez. Using non-parametric methods like
the Mann-Kendall test, Sen’s slope estimator, and regression line slope, the researchers found a significant correlation
(p < 0.01) between discharge and sediment load across all basins, with correlation coefficients ranging from 0.68 to
0.96. Discharge and precipitation showed lower correlation coefficients between 0.32 and 0.55, with only the Dez and
Qareh Su rivers demonstrating significant correlations. Lagged analysis indicated that discharge correlated most
strongly with precipitation from the previous day, except for the Dez River, which correlated with precipitation from
two days earlier. Trend analysis found that precipitation and discharge were declining across most of the study period,
particularly at Zarrineh River and Dez dam stations, where significant changes were noted (Mann-Kendall statistics of
-2.3 and -2.0, respectively). The highest decline in precipitation was observed at Dez dam station with a Sen’s slope of
-5.8. In Qareh Su, significant declines in discharge were identified at Samian and Arbab Kandi stations, while some
stations exhibited only minor fluctuations. Sediment load trends showed a universal decline across the studied basins,
except for the Kashaf rud River. Notable reductions were observed at Samian station in Qareh Su and Taleh Zang
station in Dez, both significant at the 1% level. The Mann-Kendall test indicated breakpoints in 1998 and 2007,
signaling sustained reductions in discharge and sediment load across most basins throughout the period of study.

4. Discussion & Conclusions

This study investigates and analyzes the relationship and trends of precipitation, discharge, and sediment in the Zarrineh
River, Qareh Su, Dez, and Kashf rud River. The amounts of discharge and sediment also follow the trends of
precipitation; except for the Agh-Darband station in the Kashf rud River, in other stations, they show a decreasing and
negative trend. This decreasing trend has become significant in the three rivers of Qareh Su, Zarrineh River, and Dez.
The highest slope of change in discharge and sediment, similar to the precipitation variable, is related to the dam station.
In the watersheds of East Azerbaijan, it corresponds to a significant decrease in discharge and sediment. The
examination of the points of rupture and break in the changes also revealed that the changes are reducing in the studied
variables. This decreasing trend has continued until the end of the studied statistical period. The analysis of the
relationship between discharge, sedimentation, and precipitation also showed that there is no strong and significant

correlation between discharge and either precipitation or sediment in any of the rivers studied. Therefore, despite a
direct relationship, one should not always infer an increase or decrease in sedimentation to be directly related to an

increase or decrease in precipitation and discharge. In conclusion, based on the results obtained from the analysis of

the annual trends of precipitation, discharge, and sediment in the four rivers studied in different watersheds, it was
determined that in most of the examined areas, the mentioned variables demonstrated a decreasing trend. Based on the
slope estimator, the annual changes in discharge and sediment are more severe and more pronounced than those in
precipitation in the region. The results of this study indicate that if attention is not paid to climatic and hydrological
changes.
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1. Wavelet analysis


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

V=YY AFed Sl (V) V8N e pule B gl g

Ji 5 Ol ol el (i Slenlme bl a5l GBs Jowi gl 5 2580 ol Sl ool e s
3lues 25 5 TS 4 a8 OISl o587 el LIy 5 S IUL 4 (sla b 51 (68 00 b S Koo
) JoSa il i Kl el b sl IS e Sorsn s T3 s 5l a3 1 Ll
B ph o e a5 53 4 QIS 5 L

] db.is.ﬂ ks sakigy 9 M Olelbl Juls o o & s

S S g Dl Saoli S Dbl g Jols & LS5 555

S Slmdade (sl ol 5 5 Rl wals) 55 gdm mske o B Gl Gl S5 s gy )
S walh Sy elie e i 53 1y e OSGl Sis al 55 ol Sorsn gl

532003 s (W5 5 Sl sy (2B o oS o 1B sle gy ml bl et sy Sorsp o o
PR 5 3 (S et e sl LS5 mss s 4 Morlet S il il Ol
SV o b ol 8 sl (F s il ol b s s s (55500 G o s ey 8
s dalgt Felia wiyls 6 3Kl Sl gl 8 PaUl Ko g il il ol

s s il Bl (Sidasns b gl 5 Sl Ol Oljed o e @ (M5 cpl Uo
e SSE el b s ol i 48 S e Morlet (s Sl el b ategy Sorpe Jib S s
oS a1y S5 sl il s e Sl s3> I Sl plabit OGl de dUE

R Y e N I R R R

o(t) = ¢ " aeiktn Y ®)

b 8 38 L i 0T Slaie U o el maesas K o

«Somgo Jods dlasl 3l ey o5 035 adlln 5,50 oyl oy Slale Sl claggm Jils o35, sbaesls
3 IS8 gages g Oley Bl e ae SISl ) s S o3 it 58 gl Somn slapl S JIS
Koo o5 o 3l 0Lt S ol 5l ol gl ol G -0l ala s s Ol saasOlss K, ous
ST 1 b o rbie Sl g (b b el (Dsedle 5 Suaeli S o, s Slleg g sta cul o6
b lde 53 (So5asna sla s Sl ol om0 S lnl el Ko b b S5 cnl 25k
ST A il

sl f
s . o . . e s . ¢
S5l Ol 6355 93 5 S Sl Gl s b rmed 5 S Ui 5 (23 O (St daily o
. / | o
“T”‘.’.J"’AJLSJ)L“{'}Jb)}}.} Ls')l)d.’w}d}ﬁMAb{bu_aﬂ_)ﬁb_))ﬂ&ud)l}-b))mg}_w)j&)w

Aoy S Clﬂ—w 23 e S5 Galag, aed 3 g Sl 39 a iS5 s ey sy, 4 by e S

M|


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

...}&JQQ&JQ‘M@‘)}&JJM bb&o.hjuﬂjh

a9, 5 Oljed Ojg0 w0 Cgwy 9 (25 Ol (Ul S0 9 (""Zw daly elal ol ol il s gaa
s Ol ot &y g0 0 LLII cpl &8 5 OLES 500 5 (03 o alaly (o Wl (Y i) 505 5 5 adfllas 5 50
O S U Oak 38 by, AL s 9 o gii»w VS RT3 RGN SrEpUppY
w)ﬂqj)h;»wq.wl ol Jl> gas w0 B 9 33 calsg, s bas 55 LU ol s ol /00 B /Yy
o 205 S5 sl 90 a5 sl Ot mls b el 55 eda) 93 5 S el s L L o el
bl el b s (i 25 al g, a3 s S o 5 b s s ot abayl
e B e i o e sl g, bl s syls 1 bLSI e i 18 55 90 2L L (oo S s sy,
b bse 500, S b s g}i:—“‘“'ﬁ o i 5 S 13 s U8 50, S b L oo

(Y dodr) sl (VS L ol oo b)) 5a,caiS 5 (/0N Ll oo b) s a5 slaalsy,

w)ﬁb)}o5\&45\7’33))35—5.135&6@\#}6\.&;?\5)5&)@3?}«:)O\”}db&g‘\h)“).*djk

Cg) 990 o0l | S oyl ool . .
o Z . = (o oy
Olojod b M 39, QLo jod
+/aY + /NP + 7Y +/OF Sy oy
33
es en en es G sne g J
« /Yy «/FY «/OY «/0O Shased gy )
-]
ofes ofes ofes ofen d)lgw@aﬂ) ¥ )3
+/q5 N + /¥ <I¥Y S [TRW
/ / / M oy 39, S
es en en LJEY G sne g
+/5EA +/F¥ +/0) ALY Ssrod o pd .
: 39) 4255
es en en Y G sne s

s a 0L )l s BLS| s slte]

alllan 3550 iyl oGl 53 3 WU gosls (535 2 o a5 IS O 5a5T Jol=
cor 2l LT el 2l el Lo s o35,0kaS s aaynBT ol 5l b 4 OT sl & sls Ol
Sl 0dd (g)ls ot Aoy 0 mhaw 5o =Y 5 -Y/F ool b3 5 4 55 A 5 39,8005 LSL‘“K:“&' 53 b 5 s
Sl g3 5l 58 dn Sl 5 0355 Solsine SISm0 e 2158 5 (o 2alS sl ol L s
o) 3 Gl el Bl e Sl Sl 0 e et ol gl el it s gl 5 T St S
o o0&yl 4y bogy o —BIA L 35 281 o iy el oyl L s 28l 5 55,0088 s dy s GT
Ol s ells anllln 5590 3bli s eyl I s (VN ELY) adlllan 5550 0555 s ik §yomn 53 el 3
(¥ o) cal olsa 5 OT e o8 bl g g5 3 el
s 25 Ol YV Y) adlllan 500 5T 0595 (b o3 (03 Sl (s Sl ol s Wbl
8 Sl sl el 03y ST  5san (6 sdn solil e s 3,0itS s ds BT oK
3334053 ) a3 —VIA 5BV JS = p o )T & i e 03 3 6 Dll 5 Olali glaslyl o

J.il.«vjbjg:».w\ FRW )l)L;"M%a CL*»/J)—Y/f j—Y/\ d‘-&{—wjl.ﬂ-‘-l{&_a;;@))idnjbjjﬂ.ijj LSL&GK’L_.‘».L‘

Y


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

V=YY AFed Sl (V) V8N P - W - Y

o by 55 Dl e o ey Sl ea g dilate 3 Dke 0B ST DUl g p g Sl 58 e D s AL
(FJpi) ol I8 555 S s s BT o] 4y by St 5 5 YV L 55 s o]
oS 13 Ol s anllan 5,90 ol 095 3 sy sWesls coy L IS 0 Osa5T Jlasl 5l ol b
JIS o 28l o, lT ol 28l oSl lo 55 35,0028 s gl Kl 5 2337 oyl s OT o slin
5933 e 5305 4y gyl 53 5 I e 53 T L s K5 a5 TN L e 03 o Olale slaol&anyl o
23 253 BT Byl gy s 1Yy 55 Sl o o (5SSl (5l onn 53,5 (13 70 oo 2
Gars bl el (Fdot) cul 5o s oBosl g bsin —POT/D | 3 Sl b it 5 255 aiS

el o.); l.\:.: wﬁgﬂuy) U‘J.;.A canfllan S 96 6@43\533)}\.&0@2“{“ YJL&)) Lsz.)juﬁul{ L}Z‘..ﬁbl.{

w)ﬁ))ydhd@‘))ww))yéhwo‘)@'-Uj)-“'j-k?

Sy el ooyl
o] o adgs oU
O e | JINS (g0 | o o | JINST 0 | o o | JIAS (0
VN e ~V/A oy Ry — Iy el )
g 0,8
A A -0/ —Y/A* -¥/Y YAl LS b))
-Y/y —/A YA -/ —./5 A Dol Lo
- 29y 4))
-¥V-/A —Y/\ —¥a/¥ -Y/y -l Y| (Sesls) 39, 4
—VAA Y| SVVY/A “V/A —/d —Js 5 55 dls
3D
SO | Y | W | v | —aA e 3 s ’
Al AL -/o VA VA A Aoy gl
.)9) S
/0 VY —/a¥ -\/Y -\/Y —/A il S

Qoo ) maw o (gl S B a0 O pdaw o (5 le e

£, .
NEY) s (b b s g bt W, O 0L Ol i 5 25 2 Gk B Sl gl
Lf:;)b» CMJJL;‘JLE AL.:‘J' be)})ﬁjl{wjﬁ )J}Aduﬁu)j)rwjbgéb OL:S@LG .L::er)ﬁ (W’VY’
u.iJ:A{j3})4...1))W}JJMBJJJLJL}JJA&.MJJU»Q‘JJQ‘M@Mw‘ob;l-&g‘u&l{

.(\”Jﬁi)wljj.iféfidwpzjjq&{m‘bﬁﬂ}golmﬁ
1200 800

-

& g b 8 g
600 y = -6.3703x + 441.48

1000
800 V.=-1.1505x +362.09

600 400
400
200
200
0 0
15‘]3 l’{” 13%1 13%5 X389 1393 1397 XAOX 15’]3 1311 X?)%X X3%5 \’339 1393 ﬁg’l XA‘()X

v


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

...}&)QQ@#Q‘M@‘)}J&JJJA&' o|,l§w.a;u...,.u

500 T 400 -
290 A4 ) J9) LS
400
300
300
200 ~ &
200
100 100
y =-3.6503x +347.58 y-=-0.9402x + 204.89
0 0
1a_;rﬁ \’311 ﬁg\, 33%5 1339 \’393 lgca’l XAOX ﬁ'ﬁ l’—wﬂ ng\, ﬂg“: 1339 993 139’1 ﬂm’

(\rvv—\f'\)bjjﬁédhﬂ))}/ﬂ 6&5&))))3&5@3&5433) L)‘LN‘J':LJ‘JQ Q‘M—\‘Jﬁu

d‘.\;{—y &‘;O;ﬁjT}‘obuﬁwlL.)(\vav—\f"’) LS_WJJ"’ )J}A ‘dl_w\‘" OJJ)JJ ‘Jffajl;' C)‘mjg .L;}J LS_WJJ.E
SULe 5oL 2l Wy, S o ol bl OasT Slusyas 4 a5 b &S 5l OLEs g b e S
dadls @JJ BE w‘ﬂ‘)du}: b"".jl-"jtj)j‘ VY dl..,v)‘ (jJ)))JA.'%JJ’)J‘.}@;w Ly st‘.} 6&43[533})3
Conl azils anlsl andllas 5,90 o )WT o 93 Ul-il-il-;g”’\{ Loy opl s culos S lag Sl sde 55 \WAS Jlu s

(F JSK8) ol s ine 28187 Wg,5 s 58 e el s alle ool Kol &7 cl OT siias Ol

5 . 5 SSESSRSEENT
VU SSSRNRET 3 W
ceeesesU'-30 seseses U'i-30
0 0
-5 -5
2 : 2 T :
dp4dyy T Uis30 A e
veeeesU'i-30 SRR
0 %
0
-2
-4 -2

wllan 3,50 sawslis g, s JaS—a (SGE1S ST ol ol Sl s g, -F S

c).wej.;))‘)d;sﬁ JJ)) 6‘)" 6&4}\5—))))) QUL» Lsf: G&AK JJ)JJ)‘)QL&}%&) Q\m;ESJJJJ IR

05 (23 s gme 2l swias OLii 5 3 ls aslsl (oWl oy95 OLL LS go—= \WAS Jw 51 (G 9 39,4,

'f


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

V=YY AFed Sl (V) V8N P - W - Y

Uy ol azils 55 05 2l o i dbail K 5 VYWY Jl s adl (0 JSKi) il S 0e glawiles g,

w@&ﬁ)ﬁ.‘t&‘ﬂusz L}.&KJ&)JJ\&.})b

S0 2 —— Ui-30 B e L1230
eeeeses U'i-30 ceeesse U'i-30

0 0
-5 -5
2 T : 2 5 .
194k,  ———Ui30 L dgycads ——Ui-30
ceseeseU'i-30 Rty seesese U'i-30
0 . ..
Y \»
o b= 0
-
-2
-4 2

adllas 5,50 sy, s JIuS- u_izsljf C)}U'Tugbl)fuga Ol s Ny, -0 J.(.:

s G5 LIy (Bl gy EalS W, 4 oy Ol 5 (SIS sty ey Dl a2

Q‘M .ﬁj) Ls-ﬂ)ﬁ (; Jgfi) Al«..»l 4.:..2‘} M‘)‘ LSJLAT))S dkﬁlﬂ U 9 ij.:u \VV/\ dLﬂ jl (j) 9 J}J 4.1.3'))’ 6)_.»0)3)
. s . . - M ¢ - &

axlan 3,50 (W ke O ss ST a6 OLES g 350 Ciliee 3bla s (SIS O jsa sy g 0L (20

~Z Z = . .
L3S 9w LSS Gl ot b oS 5 ool B g 5 SOL et 5 30l s 03 e @

5 % 5 .
S 0 2 —Ui-30 By = Ui-30
ceesees U'i-30 eeeee«U'i-30
0 0
_5 _5


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

...}&JQQ&JQ‘M@‘)}&JJM’ bb&o.hjuﬂjh

dgyddyy; T30 d9 ChES  —— Ui30

aalllan 350 caaling; o IS n (SLE 05T el sy sy Sl w5, -8 IS

(V) IS5 55 o8 smo 8 5 55 039,008 wguan ) ad s Ller oo sl 350 Sl 6w ol p Sopn S zb
Sbla ol 5o ol sl 5 Sl Sblg ksl s Jlolias (sl sy Sl s .l i b aols 2l
4 OT (53308 5 B8l ygmn 53 5 loas oS 5 Slale slasls 5 Morlet Ko go 51 stz b ol ISl a sl
Gl ulin 53 Koo Ol 0dasOLzs bl god 43 Koy Sl amns oo 0Lt |y LslS 5 5 (D) Obej oo 5
S s s I 3 S5 Sy s s 5 UL o3 edins 0L 13(; K, el Cilsa
oo Caln s gla el 53 (2L U, B 5l n ol 5 1) OSGl cpl el sl 0553 (o sSan dslan &
155 (L8 5l 2S) Staeli S m e Dbl g Kl (P Sl G (sla i) Uy 3l 3 L (i o
e (sl VYl ) ety Dbl g B me (Fomly glagis) omly I3 L
stalin I Sy S Olpeay e VY 5l a0 b Ul e dnol&il B 3 s ol s
il KL 5 et LSS UL polas 5 ot b Sl sl ni s 581 ol o g0 5 3 s 55 0
3 2 seb 5 S Suld b bl osh e edalis 45,;.;@1):5;”;,&_.&{);.@141@&\);@&_@
G831 51 B0 Wl e s Amd sl ¥S B YR claeygs b ULy dolas o8 (/0 B 0 /Y) 5ol cla s
35> Swedgm 4 by slanl SIS plin 5o sl sid] s Ol asle ulieS 5 (bl ooy
G Y i) UL (sla uilS 5 b oaoli s bl o5 (g sbay tidn o QLS 1) 6 5oLG 5 5 ke Sl 5o
oS Ll s y Ban gl s s sl & bse Ulansl 5558 0 0> 2y wb e 93 oul o (F
ol 5o o dien UL 3,30 L a0k 51 2baesss Sl L‘”("Jfﬁj&“l 23 (K losed 5 345 19 Ol
wile glaed s oS (0 S8 Bk Gl Sl SGE Ss e s dsdp b Lo (S G
Ll o a5 Ly b o odal i ol Sy on 5 Sdaoli S Sl el o iy baS s e 3 5 53
Sy e s glas s s &S Jb s Al e S a0l sb 385 b d LB, el
5 Sl Oser o8 0587 ali b ol Somsn o (I sbay ol ol 5 satalesln Sl
« e 6“’){” SSE L g o5l ST SUL s b 1) Gl laas i 3 3L ool el 87

.J_))T rﬁ‘ﬁ&wéjlﬁ-r &Lﬁw}) JL’{ Jb‘jl.&ul?l?a)‘_}z‘ ‘QJ»AoU;jQJAQL;J

\id


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

VoYY AFed e o(5Y) 181 ke mle b la fags

A — . " " 1
1350 1360 1370 1380 1390 1345 1350 1355 1380 1385 1370 1375 1380
Time Time
20 -10 0 10 20 30 -20 -10 0 10 20 K
Power indb Power Incd

sy 4 sl 2
N BFTT

Perod

1356 1360 1365 1370 1375 1380 1385 1390 1395 1350 1355 1360 1365 1370 1375 1380 1385 1390 139
Time Time
| | | |
-20 -10 0 1w 20 30 40 20 -10 0 10 20 30
Power in db Power in db
33 wlale U’:’Jb g 0 9 slale U':’JL’

3 r\,?,n@ 53 Sl 0 &) adllan 5500 Gl3 g, Jlez wlale o3 Sbj e sl Srge b (A) IS o
Kol S oy sl Sl ol nts o e s (ST 5 Lewgie ot s bl 6550 0,05
ssba 5 UL e sl 5 55 Ol g 0 a8 sy, s coal 6y, Ob > b 5L I U
et el (5 sl 4y 6l gs w2551 5 Seeli S Sl g ediasOlss o eai el Wfr_:.a
e i s ol 3 1 23 e g 5 LU S, ik Sl besl 5o UL (o551 L eaST Ly claa ST
U i85 slbesly 5 Ol el Olagiy ()l 5 Staoli S Sl g 51 (S 55 e oS ISl S o
3 abtags 5n e ilie o asl (e bl b Oy b rhie sl 2l Sl 36 w1 e o el 3 T
522 Folsen U, 0aasOlts 8 ad b alb sgdoms 5 (ST (aSS o 5 Sl sl s Ol
aSs Oy Bl 03 Sorgn o (IS sber il i O3l b O asle o otd b 51 (5 3T
O 2 s SRk @ ad s mely o AU el (U gsu)g‘ elbs gl (S5 SWlhe s was 8

.:;Jl} oslanl 5590 SS9, dsﬁc).u.l:.lgjc).,\,aol_?;oljl

v


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

...3&)%%@5@‘%&3‘)}.\33}% b‘)\m"w).‘ﬂ

717340 1350 1360 1370 1380 1380 1400 1355 1360 1365 1370 1375 1380 1385 1390 139%
Time Time

0 10 20 30 40
Power in db

Time

EE—
4 - 0 10 20 30 40 50
Power In db Power in db
g cj.g slale L BE slale L

anlllon 5,50 b wltsg slabe o3 Koo b (A) JSC
05w o Ol | addllas 5, 90 gain g, g dlabe Oy Sl g <l S50 Jas @Lﬁ BRENQY J_{_,:.
odalin \WEO B YA cladlu sgu> Sbejosb s UL b (5516 Slus L5)<” S g, gy Sl 03
Gl caalsl 3 asl dlaw OT S5 Uk oo b bas sl alu b 6 585 odiasOLts Ll 0 8 5550
L e slest Olsthan ¢ Sl 28l 51 86 ol o SKon &8 555 0 odalin bS5 IS 55 Sorgn Oy Kot
S s ebin 53 S a3 b ek s DUl ogen s f‘)?)'[&"’l 0 Ak s s Bl Dbl
S5l s el i o) s el T s slaet i IS 3T 1 ST K ol st e e
ety Mot B e 53 Ayt Sl s rimed 31 Syl (3 5 B b Oleses 5 Sl s K
2> Sorsn O3 UL o pme B lag, o Bl adlaie )3 gy mle (ol IS 51 Gl S5
Sl g 585 KL o 0o g eis oSy Gl slaesly o (Y 515U bl 3) el sla eliis
b b Wb Sl b ol 5 45 Sl Sl s ool (S S5l ol iy SEU 5 oo
Sl ol el s bl il Cgliae 5 o g [ ey S, 5 55 Jlaged o Bl e A b Ol s
Sl Wlg o oS il o5l e jsba UL sl S5 s Soge (551 APV B TS cladl
Wl ol b sl alS iy o 59 L oiuslsS i Sl slac b b (Bae gl 5l 56 Sls

..L.iaLgui%b)wddjzfjL&.L.»:_,g-j‘):ba\.zcm'lL‘JQMJCM|J&5C)J¢4;LL5L¢JL:&J>O|}SQM


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

VoYY AFed e o(5Y) 181 b Gule b gl Sy

LA v r X7
’ ‘ 12
i
v 4
. * |
- . . 6
.
g - ]
8
i - - > - &
= RRE— o
— 12
— =
- 14
-
1350 1355 1360 1365 1370 1375 1380 1385 1390 1395 1370 1380 1390
Time Time
20 0 0 40 &0 80 100 120 -30 20 -10 0 10 20 0 40
Power in db Power in db
J})g_,d.ﬁ{‘\}l.&lﬁ%)y) ))JA.Z.&JJ’QL&LA%)}MJ
v ) v - , \ v P
A | | ]
b ! 2 ! 1
as 4 . 1 d 2
3r 8 ‘ . ﬁ 3
s g : . L3
g 2f & - a
2 10 45
15K 5F
12 | 6
y E
14 - 7
05r ™. x5
16 o 18
1350 1355 1360 1365 1370 1375 1380 1385 1390 1395 1365 1370 1375 1380 1385 1390 1395
Time Time
[ 3 =
0 20 40 [ 80 100 0 10 2 0 40 % &0 70 B
Power in db Power in db
5o alale O sy s 08 labe o pu))

aalllan 3500 la Wln gy gy Somgn i (1) JS2

6 S oS 5 oy 2D
5 St Jamn 5388 3T Slaed e s LS g Gind s Sk S 5 2l 5 T Ll
dlan s olul 5 odas 15 0 b 5 lid pon) B i 1S 505 Jod 51 Kos Jalss 5 ol ses
9 a5 BBy, 53 Csmy 9 (25 (Ul Dk Ly, g el Gagh ol o Wb oy s ol $
5 el solan) K5l ,bT 5 SLW! ol (238 3 s s s 305 2500 tS 5 53 s B
23— 5 (23 2 b A 31 5 alasl —on 3 o s 15,8 @l ladlane OT Ol g gt
LT Slasteal b (YWNEY) (LT o9 (b8 o sl oite K5, (s 4 Silie oy gla =
R S VT Y U S G W S P SR B S I S
359 S 5 e Ay (g 3558 AR g, ded Sy 5 (90 G oS 0l LI ) 350 b e
553 slaalbag, )3 b 5 ol Oy Sl 5 Cind bLijl cpl &8 5l O (304 5 (23 G daily (s 0 Ll sl
A sl 5 eias 95 9 Sy bt s oL L oo daly v a4 oshte eed 4 Cosl edd I3 e 508
GLalisg, am s Aoy S Tl 03 g g s a2 5550 Sl U 9o e s s 0L L
Rl o3l L Bt iy 1 555 55 BOL L (05 8 3 bty s s el ol sy g 3 e
ks ol s a)ls 5 13 55, S AL o o Bl i e s glaaslss g,
U3 Al 5 5m 53 a4 2L s 93 o 4l —w, » 3 Farhadinejad, Vayskarami, and Zand, (2024)

.M.}GA

4


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

...}&JQQ&JQ‘M@‘)}&JJM bb&o.hjuﬂjh

o b S o (Dl g 8 oS ol Ol il ol T 5l eslinal b &l L) (s
53 b 53 JIST e el o,lT sl s e 5 2 g LML{:—*%‘ BT NS - NIPt |] °l<3--1'
IS o )T 153l 5 2alS slie ooyl Ll 53 5 Sl ok ()15 (inn 53 A 3 55 a5 ool
BT b o il b s olsa s OT Sl ST by g5 3 oS e Sk 5 055 s e
lls axdllas 5,50 &l WK"—%‘ s 0L g geme 53 Sl 53 A °L<7—~i| o by e 0N 5
(Hosseini, Salahi and llas b fols mls .oul olsa 5 OT s ol S Sblwg g5 5l eSSl
@ gy 3 23 Ol gl Cdllas gl axl s Ao s oL 2l Ol swGoudarzi, 2015)
ol Ml i 5 28K g5 ool e 3 3550888 3 di53G8T oK) 3 0 0k Sl 3l 55
523 Olm® e o i Sl ol I3 2 53 9 Sa,au ) (e B Wby, aw o s 2alS Ol i
(Kateb, & olllan b 35 oy ol gl ol 53 a o gl bssn (551 it Osmad 55 s
s>Abbasi, Aalami and Faraji, (2022) olallls ooeen 9 Jus)l s 5«5 ,sMostafazadeh, 2019)
Syt S 5 i B (0l illas gy 5 (03 lsann 2l e (5 Ol b3T slaas >
Jo s %05 5 VW Jle s (S5 e 4B 5 )l oot 5590 sl i s 2alS i o8 sls OLES 33
Olpr 5 (23 o il g Ol a2l aalsl aaflan 5,550 (5T 0,95 OLL U 28l Wy, pl 5 Sl \YAS
$ s u{”wm-‘“ doly w25 LAl (‘-‘-i?,%-“ oy 3 L L (93 o &S 3OS 55 2L 9 osm,
G gy Ol ol L 2153l 015 o aded ot s dlaly 5y b elal ) a0y (ls o
b g 2o b amlie 3 Gy Sy oS s L 55 S g Ll El sl e (255 L Sl L8l
DGl o ol 3l 15 mbaia 5 s slaslis, 3T s iy 5 eng Ul a8 Sl (S
Sl el Slelbl 5 o3 87l b 1 ile b ey (w5 slaulie 5 u b g By Ol plwlis
Aas g S blas Sl Sb o T s o e
350 630, sler A s Alle sy 5 (3 (UL Dl Koy (s n Sl Jole S bl seome o
A L, GLls JsS A Gla e g 30 bl JB s S -‘i-bf oRia wilisa (Bad s 5 (o)
Sl Sl S pania 5 gaad Sl Gy 5 03 03 Sl 5 e ot S e ol s 5 Sl e
Sslasad 5 Bl Ol w ey (a.xpc;,yj.uf.m;& Ol s ool 5l ol s ol dilats s
@l B ko T 5o (ST sl 5 il ot ) b OT mla Sy s saanls y Gkl pis

A
S p-:-‘“‘)" s o8 5

6\.:.»

1. Abbasi, H., Aalami, M. T., Faraji, M. (2022). Investigation of the discharge and sediment load trends
of the Mardaghchay River using nonparametric tests. Hydrogeomorphology, 9 (32): 104-87.
2. Farhadinejad, T., Vayskarami, I. and Zand, M. (2024). Investigating the relationship between river

flow changes caused by drought and the quality of surface water resources in the Tirah River Basin.
Watershed Engineering and Management, 16(1), 64-81.


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-06-10 ]

[ DOI: 10.61882/jeer.405.1.1]

V=YY AFed Sl (V) V8N e pule B gl g

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Fashtkari Sani, S., Mehdizadeh, M (2013), Study of seasonal and annual precipitation trends of
stations in the Urmia Lake basin using the Mann-Kendall test, First National Conference on Water
and Meteorology, Kerman, 7 p.

Goudarzi, M., Ahmadi, H., Hosseini, S. A. 2017. Examination of relationship between
teleconnection indexes on temperature and precipitation components (Case study: Karaj Synoptic
Stations). Iranian Journal of Ecohydrology, 4 (3), 1-25.

Goudarzi, M., Hosseini, S. A., Mesgari, E. 2016. Climate Models. Azarkelk Publications, Zanjan,
Iran.

Goudarzi, M., Hosseini, S. A., Mesgari, E., Chobeh, S. 2017. Hydrologic Models. Azarkelk
Publications, Zanjan, Iran.

Goudarzi, M., Salahi, B., Hoseini, A. (2015). Study on Effects of Climate Changes on Surface
Runoff Changes Case Study: Urmia Lake Basin. Iranian journal of Ecohydrology, 2(2), 175-189.
Hosseini, S.A.., Salahi, B., Goudarzi, M. 2015. Study of trend in annual temperature and
precipitation changes in the last half century in the Urmia Lake watershed. First International
Congress on Earth, Space and Clean Energy, University of Mohaghegh Ardabili, 9 p.

Hosseinzadeh Talaei, P., Tabari, H., Maroufi, S (2009), Comparison of parametric and
nonparametric methods in studying the trend of monthly, seasonal and annual changes in river
discharge and rainfall in the Gamasyab watershed, 8" International Seminar on River Engineering,
Shahid Chamran University of Ahvaz, 9 p.

Kateb, F., Mostafazadeh, R. (2019). Study of trends in discharge and sediment changes using the
Mann-Kendall test in the Nir basin, Ardabil province, First International Conference and Fourth
National Conference on Protection of Natural Resources and Environment, Ardabil.

Kendall, M.G. (1975). Rank Correlation Measures, Charles Griffin, London. 272p.

Khorshiddoust, A. M., Esfandeyari, F., Hosseini, S. A., & Dolatkhah, P. (2018). Estimate of the Aras
River Basin Sediment through Artificial Neural Network (Case Study: Dareh Roud Sub basins).
Journal of Geography and Planning, 22(65), 141-162.

Khoshraftar, R., & Mazini, F. (2011). Statistical analysis of discharge and sediment from the
Gharesoo watershed (Golestan Province) [In Persian]. Geographical Space, 11(33), 101-121. SID.
https://sid.ir/paper/91321/fa

Liu Z, Fagherazzi S, Liu X, Shao D, Miao C, Cai Y, Hou C, Liu Y, Li X and Cui B (2022) Long-
term variations in water discharge and sediment load of the Pearl River Estuary: Implications for
sustainable development of the Greater Bay Area. Front. Mar. Sci. 9:983517. doi:
10.3389/fmars.2022.983517

Modrasi, F., Araghi nejad, Sh., Ebrahimi, K., Khaleghi, M. (2010), Regional study of climate change
using statistical tests (case study: Gorganrood-Qarasu basin), Water and Soil Journal (Agricultural
Sciences and Industries), 3: 476-489.

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

Shaemi, A., Habibi-Nokhandan, M (2009), Global Warming and Bio-Ecological Consequences,
First Edition, Ferdowsi University of Mashhad Publications. 216 p.

Tang J, Wang W, Cheng H, Jin H, Zhao, T, Xie Y, 2024. Changes in runoff and sediment discharge
along with their driving factors in the Pearl River basin from 1961 to 2018, International Journal of
Sediment Research, 39 (3): 386-400.

Zahraei, A., Hosseini, S. A. (2020). Climate change and effect on water resource. Hawar publication,
llam, Iran.

Zhang, X., Vincent, L.A., Hogg, W.D., Niitsoo, A (2000) Temperature and rainfall trends in Canada
during the 20th century. Atmospheric Ocean, 38: 395-429.

Zhang, Y., etal. (2019). Decadal changes in river runoff in response to climate variability. Water
Research, 65(14), 69-98.

g


http://dx.doi.org/10.61882/jeer.405.1.1
http://magazine.hormozgan.ac.ir/article-1-895-fa.html
http://www.tcpdf.org

