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Figure 1. Geographic location of watershed of river of Kajou in the province of sistan & balouchestan
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Table 1. Properties of zone stations of case study
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Figure 2. Distribution map of stations of watershed of river of Kajou in province of sistan & balouchestan

WES
n(n-1)(2n+5)-> " t(t-1)(2t+5
(n-1)( ) -2 L tt=D(2t+5) 210
18
0ald & gl JBlis &S (g dlass M Waodly slass N
oSy Syl b olmesls Slglyd it 5 ol (5],

var(s) :w if <10 (¥) akl,
) blyy ) (o S 4 Z (g0l oylel el -

var(s) =

-1

Jrar(s) if s>0

z=40 5=0 (0) k),
=+1 .
Jrar(s) ¥ =«

n-1 n

Z= Zk:le:k+1Sgn(Xi - Xk) (%)
P 5 Edgmo Mgy Adl Cute Z ojlo] &S Jyae

Dgde &85 5 53 (o35 3ig) ol g e S50
BL oS o sl aly esel Cawd 4 Z sllas a8
g 8y pj iy 1908 L casl J15 5 505 dlaly mui
5 I 352y SNy (Gm el ABpdy ho B
S o g0 By daly ST s Solad sl

200 Kgy D99 p YD aS Do 0 Ay

Z<2 ) 4o,

JINS— oy 9051 51 o3lw! b Juloes

Lo3) (sosldl polie gy e sl JS 0 903 5
Tl aojl ol wcwl o edlaiwl &ilagy (25 9 (L5l o
JS bawgs g ¢ 43 S YAFD s 3 o bwg
dy90 bl slad 3 gy cpl (Bl arwgr VAFF Jluyd
o alen 85 )5 e ulidlyn ol 425
5 o (5% dulie slso 2 (g3l cal s el slagges
Ao 025 2y b Gipdy 290 Cali 3 g 03 K
SRS IR O TR AW
5 Cuwl o3> (g0 ;3 Loy D929 pas g (g (Bolad
P B9y 3929 2 b (e (25 3) Ko LR Sind
il oo Wodld (6w
sl 25 2 4 9ol ol o)lel dslone Jol 0
Lo Mo SO SO o IMB] diulbxe — Al
S sl gl 550N @b Jlosl 5 Soten

S= DL 2 SIN0G X)) e,
S pkodls i X g oy pll @b X Mo dluaiin
Do oo (Do p5 b 4 SON 03l
Hif (5;—x)>0
sgn(s){—1if (:tj —x,)=0 (V) alayl,
0if (;—x,) <0
(SgN) cwMe @b I odel cawd 4 polie oles ol pls
Lol VLo ) ho
2y dlasly 1 eolatil b byl dowle — o

1- World Meteorological Organization


http://dx.doi.org/10.29252/jwmr.7.14.158
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.15.7
https://jwmr.sanru.ac.ir/article-1-766-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1395.7.14.15.7 ]

[ DOI: 10.29252/jwmr.7.14.158 ]

VOO

b )3 398 oy JPged Sz 4 Uy U bl
gos wnlgs glad 1) S5 oy g9y dal W) (5 )bline
Cygo 4 U g U allod g0 nil bl gy & by
S sk @ 0,80 )b xz b L g dge5 dalsS Jos (sl
a=+/+0 5 .00l dalgd 1> deis e Wl Ligs pud
Wy dbl VAP 5l ki U ojlil o8 o a5 Jlas o |,
Iy idlS Mgy U g ]38l Mgy TU  Cuwl )b e
g YU bols 5lu owe )51 ,800 wjle o aad o LS
e ST0)l5 3929 Kg) 398 ) (V) Jlagine (b
Ngs )b (Jg WSy (IW I (e 03905t 3 U5 U
03l 35 3Sle j3 SLSL yum baad oS Cuwl me (ol @

2l dg35 Loy (Jg

S JIS — e ynil 3 oolizl L Laosls s, ubos
...\.m.)u.o

3 0gesl lp &S ol ()l gne g plo Qi)
s 3 3,J5k] Jloy ayjsi ojlol ZR3g5 oo 43,5 i
(903 (g aeld 93 4 dxg b a8 wsb o 8 s )blixe
ol 0 odliwl @/ 2)1

20> A% 580 o dne gaw sl geil nl Ygems
Loplp oy 0 maw lp@ jlide dwy o pbsl @
aw > Gl LN bl 2oy A% maw (gly g /00
2oy A liebsl o )3 9 Z = V/35 1oy A0 el
D oo 48,5 \la5 15 7= V/OA

2 S Pges )y b Glgoe e B s sl
Gk 518l Ll oj e 1) e dadi gloj il
dagygeil cnl 51 (Sl pd Sl 58 bl slagsb,
Doy ol cdds el Al IS —ge el
ol 45y dgy b Sloj slacs e 4S5 1y o)lal polia
S oy Jas o 8 S o s S
bl sy Sl 355 1558 (lgien (i 29 Pl

dJL:JJ )fl '3)5 1_)1-‘-’ oy O A_)"’L““I bd IJ d‘n*") 9 J““"L’ UI

3
%ém /E/H !

AV B ——Ui20 |
i \%// —Ui-20
-2 4 2
- ——U'"-20
-3 -
-~ o = 3> L & @ * > £ o — ¥ b g @ = =
g Ol OR ORI s TR o e
B > > > > > > > > L L L L L LLLL

JJLnTa)j.J

9215 w0y, fsul oj9 0 Ao Yo (g kel 0,90 SO b s aYlo wig, -V S
Figure 3. Annual temperature trend during a 20 year period in watershed of river of Kajou

gy G ol Bodld gy > Wgy Sl Cplpll conl
Cobsme paw o Al Yo gylel 0,90 S (b Lod wYL
gy ¥ S5 .l 039y (83500 (s05) (s 1oyd AD
099 Sy (b 28 wB3g) szl 0 3 1, o)l 4l

a3 o lis dlw Yoo )bl

& JWS e oge5l 5l eslatul b Z o)lel o IS5

b ol o 03> iS5 (63508 j97e (g9, p odel Cawd
5 TVAF o3gaze 3 Ug U bglad (y92 358 JS5 & 2258
ool D) 0539 e s led S alad 1) Koden —V/AS
A o b (6385 g e3gime pl I )b I i
03,5 youe +V/AF 0dga0 U azxio MV-AY Jlo o 5>

< T =+ + = 4 % > < T - = L = a9 % >

U B e e e T R

e L3 F - d 4o > Lt oz d 4l >

T F > x> x> ; > < < < 2 X < < = :
&olsl o390

9> ail0g, iul oje> j0 ale Vo (g kel 0,90 SO b oyl Al Wi, -F S
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Abstract

Fluctuations in the meteorol ogical variables such as. temperature, precipitation, is one of the
atmospheric circulation characteristics. Meanwhile, the sharp decrease of precipitation and dry
periods caused by that has many negative effects on water resources. Climatic fluctuating in a
region has severe effect on soil and water resources. Nowadays, generaly it has been accepted
that any change in climate system is important in the water and soil resources management.
Among the climate elements, precipitation has the most fluctuation; this matter especidly in
Iran that the average rainfal is 250 mm is more importance. Drought and wet periods,
especialy drought period has been affected the Kaju watershed for along time; and because of
its long durability has been exposed to alot of damages and injuries. The purpose of this article
is Investigation of temperature, precipitation and discharge change trend the basin watershed a
period of 20 years. Mann-Kndall parametric test was used to determine trend parametric. The
results show precipitation decrease trend, temperature is ascendant trend and discharge River
region is decrease trend.

Keywords: Discharge, Kgju, Mann- Kndall, Precipitation, Temperature


http://dx.doi.org/10.29252/jwmr.7.14.158
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.15.7
https://jwmr.sanru.ac.ir/article-1-766-en.html
http://www.tcpdf.org

