EY-T slads AYAE Gl OF sylad A8 Jlu (sintebis g Wlaa a3 — gale i

WAV Y s ol s gl WAY/ VY sl gyl

Olboly g o Cavgd Slolu! (39 9 (T 31 O gk W9y Julx

g0 T o>
| Sosiul ganls ol
TSy e secma

LRVLCES

P et O sipl gldses 00 g (SH)k GlBI L delS Sl Ky 5l e
9 S8k Gl gy 3u85 ol 3 A8 (o0 Wl Ol awtine b lasipe y9al g O @lie e
o VLo 5 s cwlale (elaipobiia o Jusyl il )3 gl guoyd 4lidgy ddgs )3 o3
5 gy S5 pie b g gy yyt (Sl o] 48,8 5 aalllaa 3y50 VAY b AYDY (sla L
i oz lp g osine (Stanandgs ol s alS Sl Blo b Jluis= e (5200 (g0
oo gl 2,5 oslisial il (gl e s 53 o S 038 e 090]] 3l ol (S
ol ol 93 p2 )3 VL (b )3 9w 0)8 Al (> &5 aad e (LS (3 9 (S
Jgad )3 (had oo 3 (23 sloodls 3 I3 dme (Jo55 L9y (rizen )15 (g5 89, Ak,
Ot ol e Juad 4y Blete K9 o5 ol 3 45 A5 eunlie olies 5 sl ol
(Jbo 3 4B o caxayio =+ /FV) Jlap Juad 3 S Cungd oSl & bapo (03 (S (3o
SHk soosls 3 o (6ot Al o b Juad )3 o] (e 4 bnye ] S g

s odalie (g xe Mgy AVl g Lo cilale (sl wlids )0 olKius] 40y

cgwo B A g (JIUS= e ( S5b (0 g, tglS B 51y

ool 4l ¢ oMol ST ol8ly ol — )y gudigee byl ol IS 1)
Email:ghorbani@tabrizu.ac.ir oy ol (659l 0aStily ol 0,3 il ¥



OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls vy

doddo

Cape 3 whe dilws 3l ol glodsgs (3l g aailing, b s 85y Jibs
opl 9 easie Slllas 31 cla Sl 1> > pedrdy 3L o oyl sl O wbio
ol 5 (S3odgrien Sloj slags pw N9y Sl slady) sl 485 O g0 o gt
oo b b, ol gl il o S el LU g S gl )b L;)LoT LSL’“Q%}T 5 oolatwl b
Sl s ) B9y 3929 pie (e (Ho) 4083 ol (Hi) g (Ho) 4058 9 (3905
diie & (Hy)aws,d (opdy Mlize .5, G sodly g Bolad oS 5
A pdy o dud B 0D 3y Gygo ) &S odg odld (gyw jd (g)b bxe L) deng
B9y e dgene JWS— e Sepelil s gy (VOA YAV (o Sen g plxs) 3550
B oslitl 3550 Sloj (slacs s 53 )l gine slakig) S92y oy sl & sl (g L]
Sloj slocs o sl ol 208 g i 4 Glgiee (bey ool g8 blE 10,8 e
2l 5l Gag) ol 32l il @ged o)Ll A8 el s ol )bl @iy 5l &S
ol 3l eslaiel (sblie [\l 58 W )5 e sdaline Sloj slasw jl (S o 0 &S >
Sl olojls bawgs )5S 3o Ggoil ccul p 038l (F V-0 S 5 (S,95) cel g,
g Juiino) Cawl 00 Ao gy Jausme (glaodld Sloj (gymw yd Loy (i ly (wlibler

NGRALCEIARI NN

25 (oolB |5 (S5glern slayial)l Lg) e dine 53 L3 ) (assile Slalllas

L (18F) " llKen 5 pleid casl 485 090 balidg, (03 5 Cusby o> (3
2 g Cugb) g lod (:0ke ( S5k gy Wlpd cwyp & JUS— e sl ool
P G Gre Cute Bg) ol s sl y 15yl oo YL o) V- Y5
Syt L9 (Ve0)) "o g Sl 0392 o pol (53550 3blio 1 simly ook
2395 Job L DU (sloasgs )31y (g eg)den oua VYT 13 (555l gilonlSg)aen yuiio V)

3- Mitchell et al
4- Lettenmaier et al
5- Zhang et al



Yo [ e ool 5 518K Cungd (loolSiwy] (00 5 ( Syl i Lig) fdooi

Syge JuS= g0 g0l b oy  Siuwendgd 3l Gls 1 o Jo 00 B ¥ )bl

390 ddhaio ) laailBdg, s a6Vl pSke a5 ol Lis byl zols als J1B w)p

Tl 3> g ol o ke Sy sl U g sblis pogasy adllas
5 lisy (o0 751 ¥l buogio (> alaz 1 (Seiilgsien 556 WA gy 35 (¥ Y)

oLl hgy 5l edlaiwl b 15U jauiS™ jusul ases YA (sl 1y dilale bawgio sla o3
0l 0nlie HId xe (sladig) 4 Ldged (65 Ao g 03D 48 ddlllas 5y50 JliS — ye
TollSen g 55 Cusl 0l mjy CAlESipd gk 5 4l S MAD @l yuis
oz B 0m 9ol Ly o 3 w5 el adgm 13 (3 5 LS5k e g, (V41 )
Sigy 4 Il 3 g il jsul asgs IS0 (SNl g bed Kg, & 55k in S
2 b ioli8l g aials Cund by g ol dses candVl slaciowd ) (2
g Cul o3y il 331y (23 9 0B ylay Juad 3 o g By (8 9> el SliwngS 3blie
byl eslitel 5 Sl slacdld iolidl cdeay ) sy bl 5 (03 dls 1,
Alaaily  odaw

bl Slts Wy (VeoF) Tollen 5 oS (3 g (S gy el dinej 2

R @ 290 JAS=(re gy b 008 w8 Jobo 0 ) O 598 o] VF - silale
Ol By (Vo) oY 5 Lals )8 Jols o)l (i 5 Cute Ng) 45 widly
swyp Oy90 JINS— yo a0l il oolaiwl b dlls Y'Y 0y90 Gy 1) 4S5 dses VF sl
Oyt By claases clbalBag, O o3 (S jsbas a5 ol LS mols Ll )8
B 0 Bly shades &5 (Jb )3 Wil 1030 (5 sne aw 3 (il Ny, 4S5
21y 8ls g S8l 05 X5, (V++0) " ol)SKod 5 o S35 )15 sine L9, 156 48 5
5 shad gloggp by 2 Vore BTN ()il 0)9d (b upgus 58 sl adg FA

6- Burn and Hag Elnur
7- Xu and et al

8- Tarim River Basin
9- Gemmer et al

10- Kahya and Kalayci
11- Birsan et al



OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls v

e ad @Yl clagyw o 1y iSls 03 gy byl sl H18 oy 3590 VLo
Sy e & (S o8 wmih el 5 308 osnlio Gl sl 5 e oliwes
29y 3ol 3 038 (pead Jole Lo 4Ly s B (o slagl > 3 g, gty
Saelsg, ol p el | s Sl gy 0 (YerV)
U peolwd olo jl laailing, (oo polde a8 by oLis V4. B YASY sla Jlo b Skl
o b (Yo A) Tl bl Galj3l 581 5 pealips (slaols 3 5 i8S ST
2SSl ()b pxe Ngy cylen ol ;0 A9, AY o AVl STl o5 W9,

2,55 odnlive aslag, oyl 4Vl

Judod 3 oolanl 5yg0 (sloodly (o 1)  Suwoddes 3959 1 35 (VA9A) W95|) g Jol>
Al Bl gl (6)95 Ll @)l b5 oy JL3 (2bjil 3590 s pellb slas, b )
IS = g0 gy 5l eolawl aS” woly i by 5 (oyb sleosls Wg) 4o (Siusendgs
(V+e8) P LaliSen 5 slegS sl loyssp (sni €8 (Stuandgs il o L
Bl bl s a8ly (g yteg)dn o] YV &iliy) Cllgy (1 ke 5 o8 slagli>
i o) gre jobds  Smendgs Sl Bl a5 153,8 o,Lil )l 05,8 adlks
( Stuamdp Sl Blo 91 N9y opgel b awglie )3 ) Jlane 29, L (gloolSin)
Ll 02y rals

Gblo » aVlo Su)b Ky, dagh 0 (WAY) LlKen o 2oy 0 olpl j
9 solidoaldl ol YA (glaosly 3l oslatwl b 1y ol 5yd 5 3 00 Siddas § Sis
ol slagpedl sl b o Y5 (5T 0193 Job b lidlyn olejlr S

Olyass jop 5l lalis &S oly lis wyp cpl does 00 H18 oy 5y50 (5 y30l,L0
2 Sllgy @lyuss gy (WAY) ) Sen g )y 23l 3935 addllas 350 ddlais > ol

5 4Vls (B3l 3 0529 b Al s 09 53 45 3l (5 g gy 2]y 29 el de>

12- Thodsen

13- Hamed

14- Hamed and Rao
15- Kumar et al



Yy [ e ool 5 518K Cungd (loolSiwy] (00 5 ( Syl i Lig) fdooi

Mo g iali8l gdigy VLo (5l 4 Cllyy s g CUlg, glar )l Yl gloy ials
Oyl 3 i o il slals Wgy Slyss (WAS) o) Ken 5 (5, 5ue sl aild
9 Sl VA BYARY gla Jlo (b den o] Yo wliey (o)L slaodly olwl
sials 5 elaey 50 (o)l aVle Hlade ol 5l pow ¢ y3 aS sl LS oyl gols
VW ol (b 1) lnl g3l $9) (WAP) (S 5 (S sl aidly (5 Kot
=0 0seil 3 ool gy 325 sy gl ol K0S gy oSl YA 0 YN b
Jloss g o ye dilaio > 2ly slaolKiuww] &S oy L )] dalllas o 558" solizwl Jlus
SFr 929 Pl Bly laollunl 5ok 5 Lol ¥l (3L gy b oy¢
Wy (20 Slpss Loy (VWAY) hSan 5 (20l po it ]38 L9, (yl> o]
B oy 250 Al Yo (gilal 0)93 S5 ) 1) )l g Lod (sla el )y izeen 5 il
2 03 (&) pxe (ol gy clyld Lod Yl (glaosly aS sy Lis Loyl gols sl
ohKen g poes Ll oadis sdalie (00 9 )b slaedly o (gl sxe Wgy a5 Jbs
ozl b )l ) (655 po ad g 3 o] dix> aVlo 9 Juad  S5,b Ol Ag, (VWAY)
S 33 ol o] gl 3905 o o S35 5 JS- 0 5D by 59 5
5 ool o e 3)lge 551 )3 VL g (b (Sl gy L )3 58 B 9 2
3 e ol 3b5 e (slmodly dlas byl 5 a8 Slalie Julod )0 o by 2,
Sy el Ban L1y (gl 5 (YY) ohlSen g elgsly adl e JluiS- e oigeil
0)9 ) (S yegykad g colidlyn ol W )3 39,085 vl Ao 3 03 9 (SH)
s ol plul JIS - gpmal bl ygeil L AYAD B AYAY la Jlo o (o)l
oil38l oS! w81 30 0L had > Sa)bob lis 035 (SHb slaedly Jdoo
il 38 59, oS! B addllas 350 slKtun] VY gg0ome I 55 AVl wlie p .Cuwl adly
S gud ) (2 oy ) (Jg .ol lis Swl sbeodly jo LinlS gy oSl A g

WS el (il 38l g b oK)

35 b a3 plos] Slalllas (3l 8] g STyl ogng )90 ) ¢ Buiod Ay ()2 b
9 shad ilale &ygods (03 5 ()b Sl pled )y &S 98 0 bliul (i ol
el oad pbul bodly (Swmendgd Sl (58,3 Jlai 0 el Baid Sy aiVle



OF oplad ssjpyolipy 5 Lolyis gy - ole 4pii L A

plsl g dilato (65,0liS 5 opd OF el )3 gy oyl dd g Cmnl & g b By
W29y ddg 3 (Blas gy (Sloj g S oS Jub jl adge () 3 daste Slilllas
o] dilale 53k g o> G slo STy oha 9 (WA olSan o odljz)9)
ol 2 U0l g @ syl gy wp Cpepe IV Ghles g lx) ade>
Olyess X9y (ypr Baa b pol 3udod (plpls 03,5 (o0 (pdy) Ol | Gl 4S9
2 b JHS=0e pelbl gy b a¥le y (lad ibale slagpwlide )3 (23 9 Sk
ol 48,5 plou] guo 8 539, 0l A pdaw ) odly  Siwended gl 8,5 s
g, 9 2lgs

odlaw! 3,90 (sla031S g ddlaie

BYYOEY' g 5,5 Job FAT ¥V LYV XY Lol ks Claise )5 gwoyd ] ddes
saxio Oy (cladgy Wow 5l g ond &l Jwdyl oliwl b, Jlewds (o,e YAT B
sk 00F GVl ol L 5 yeslS YAD Lol 6ling, Job 5,5 o JeSits [0
lbilin Cubge (V) UKD 50 dg)i00 Jladbay gl B> wBag) il oo
Gl 04 03 Ui As g iyl g (6 yiogyiun (oKiuw] (S g gwo ) ).:).:l Ao

41.'-"'\_
s - .
By -
":tolnlhuluu ; e
L Y
\ag A
X Mpllhkm shahr ?)mim L-‘\
\h \
\ ?
N 40 5
'PI:) pole almas w0 [
| By 0 bt g |
J o |
i |
{L‘\ e, e i
g N )
L
i 5
g g it
ﬁﬁfﬁima G120 40 60 8 “@I.
o P ils
5

Wby (5Laoluly g 5 il adgs (Ll i Cundige Al (1) JSuo



YA [ e ool 5 518K Cungd (loolSiwy] (00 5 ( Syl i Lig) fdooi

0)9 Jsb 0 plele 5 olSuciwgd olSiuwl o)k g (2> Gledbl gds ol )
Job 9 oo (sloolSius] clasuio (V) Jodo .cd,5 )13 odlitwl 3)50 Jlo Yo gLl

gwd 8 dlB g, (o 0l | Wlaswin (V) Joua

il prs Olaise W, | 2,93 Jgb &olol 293

Folyb &Ly, | ol ob

o Job | (%) | (W) | el | ggpi
oo Y- wAY | ey | e |
YACYY | RvORY | A oo | ol Casgd
Yo | aww | ower | sk
Y- WA | avar >
¥AOYY | RACHF | A < goog | olhelu
Yo WYY A AN u»)b

VIS - e (5 el 9051
@l duwgs (VAV0) IS Lawgs Ly g 43, (VAF0) " o Lawgs i) 45 g0l ol
Al 39y 00 sladddy Sloj (Sl pw L9y Jolod So el sloby)y o5 ghie 952
2dlige 25 o 9ol ol ool

0ylel g 395 Jlos! coMe gl g 3945 Al Clanlie ST o WS L 1w
Candy (V) abaly b JliS— e ggail sl sl ol b lash don gar Juol> 45'S

x|

§= Z::Zj:m Sgn(Xj - Xi) (\)

bsgn(f) 5 wesls sl 1 gy pli gplj sloodh csy a0 X, 4 X, ol oS
39 e ey (1) ot b & 05l o codle

16- Non-parametric Mann-Kendall test
17- Mann
18- Kendall



OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls 2o

0, f 6<0 (v)
sgn(@) =<1, i 0=
1, 6€>0

Lulyy zyda o Gy 5 0Sle 5 0392 Jlo s @jgp s> 1210 (L S ole]
ol (0) 5 (F) (V)

E(S)=0 (v)

Var(s) = n(n - 132211 *5) n<l0 ;31 (¥)
n(n—1)Q2n+5)~ 3" 1, ~1)(2, +5)

Var(S) = =l n>10 31 ()

18
LSS oals G JBls ] 13 a8 lagyw dam GByme Mg lmodls sl 1 ]y oS
el LSy (95) b sloosls Byaot g Al andly 3924
295 g0 dnlxa (8) abasly 5l 03l L Z b JiS= 50 03] ole]
S-1 §<0 *)

\Var(S)

7 =20 S=0
S+1
Var(S) S>0

(& S)bime glaw 3 S9) S99 pas) Hy o p 23k 5y ) dal, & (590
gaw 3 N9y d929) Hy 0558 5 08 3y Hi (25 Oygoiul pé 3 o9 adply
Pgd e aBpdy (& ()l sine



oy [ e ool 5 518K Cungd (loolSiwy] (00 5 ( Syl i Lig) fdooi

2=z, (v

Z o)l g 39 00 45,5 Jas 1> JINS= g0 (yg05] sl &S canl gyl pixe maw

(44 .
> (0303 P deld g0 4y g b S Ml o 6yl ize paw pd 3 kil Jloy &6
930 0 oy ) lisebl Zglaw (gl JINS— e (yg05] ddlllan oyl )3 el o o3lazl

..\.vaL;o \/5’\‘6) 9 \/ia cY/\ﬂ\ﬂ ).)‘).J W).J@ZO/ )‘J.EA as wl LW M; )‘54) ..\49).) Ve
2

(Ol 009 (e Cygo 1D g (Sgmo odld (g yw Ngy Z ojlel g Cuto Oyeo
Db s 48,5 5la )3 (93 L)
o $weST (g b Mgy b Gt wesd
AR = ce o . x o . . & -
oy J) T 5 a3 9y b ) B eSS e lices gy 0liee s nSeiINl ely
903 3905 2 syl bl
X, —x

B = Median {—}‘v’l <j (A)
j-1

Sy 3 |y Colgsh By caud g Conl 0ad lyl (VAPA) o bawgs oS dlally ol )

)‘J.M ..\M»L#L;o ‘DI l oAlbL.Z.n )‘J.E.o XZ 9 J.39) ]a.> w.o )f‘))?i){ ﬂ.)..hbuﬁ uLw.) llbb.)l.)

sl gy (92 Jg3 eamd i ol (ke e g gy (92 g3gme | S Bt
9 0 ) (o) e paw ) 5 dulee Cpw hgy | edlainl b gy bad il adllas oyl o

255 o0 B oigesl 3590 2oy V-
Jgl 4 po (Shumpoddgs 31 o b JIWS o0 (99051

A . . Sl (e . A . -
P hbre (Sumedsd o pd cpubll JIS= o 905l 5l eolatwl gl p3Y by

19- Sen’s estimator
20- Autocorrelation coefficient



OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls Loy

s d g o p ST pl gy (YO Vo8 Ken 5 JU)L) caslaodls Sloj (g o

5 (Sisor 355 3] Y\OJ/S M i oy b el I xe Wodly gy > Jgl 4o
23 Al Sl plk ag e (Siusamdgs oo Mol )5l (sl 29 00 Bl Wmodly (g pus
Dgud oo dumlro
> (e - x)(x,., - X)
= Lm T )
Zizl (xi - x)z

sl 5 liee Comsay Jol adpe (Stendss cops \ Jolae K jlie o0 )13 L

Tlmeln=2 L TIHenT2 g s sgie Jes owin o @bdiine 9o

n-1 n-—1

5 St © o Hlade b gollas (6,l5 xe paws 53 Lnodls a8 3gu5 o (45,3 o551 sl
ey e ) 90 O e polaw lp € L (Sl e s o
JB 5039 (Sitmsondgd (ghyld bodly &jgo oyl pue jd Sl o VYT 5 V/20 N/FFD
Dy Bl dbogyye Gloj sy 3l lmodly (Stumamdgs 31wl SIS e 905l plosl ]
o b a5 (fB) L9, Lad s 4y g9 b i slmodls gy ily Iyl S ol el

20,5 duloee yj dlaly leslatwl b ad ool

X, = Xj—(Bxi) (V)
:.xJu,o Cawddy y iy Wodld Lus (6 puw (e
Y =X, -rixX, -1 ("Y)
Sloodly gy (LX) daome (3958 b adl oo Jgl 4 pe (Siunad 395 oy 1

yi =y +(Bxi) ()

21- Pre-whitening



oy L

o Sleolw 9 ol Cawgd (gloolSiwn] (10 5 [ SUjb Ol gy b

Vo 90 N zokw O] G me g dwbre p3 g sl JIS= 00 Z a)LoT
255 50 8 Lgedl 3590 duopd

Coy g axdl

o8] 45 00 g S5y AVl g dlale aoily slaodls yols oo Pl (sl
g 00,5 33| Jus)) liwl cladlate Ol lojle I gus,d 483, bl g oS Cung
32 sodly L b odlin] cod oy SSed 905l 5l aodly a8 S jslateds
oo Mol @3S (oo m g Cudy x4 @5 ]l glaJls ) oS
Wlale yulie dw 1 HsSde solSiu] (03 9 (SU)L sloodly Jol adye (Siunondgs
3 sine ] Ty jlaie &8 ylacs o sl JUSS— 0 oy 5l b dmslons ¥l g Lo
Sl 0392 Joiize ] 11 &S lacs s slp odd Mol JIuS= (e by, Sl g 0299
ly gl 4 p0 (Stunondgs oyl plie (V) Jodor )3 b oolitul W9 2929 aruds
Lo Ve g0 ) dne ol )3 sl dne culps (izen 9 (23 9 (WL slaodl
Wl 015 03]

guid,8 ildagy 43,1 9 (25 (Sl piie (512 Jol 4 g (Simo 395 g p3lio (F) Jooo

81Ky goesa O2ds908 | Cudgudyl| a5 P% 31340 39 PR
_ = -I\¥ a -IvY o[A -Ivy R
Cawgd
5 g ool -y AT o pEE o[-¥ AL
o =]y AN AR -F¥* AN A\
UL‘OL‘J *k *
ol A =YY | ey -I¥s - /vy
Rl | ke o ol 53 ) okt KVEIV0) R T W
Casgd | R R R R G T TS
N Y NN B 2 TN TV EVAC S VT 2N B
W | =y | e | el R N R A
UL'OL“’ Hkk
ok JRLY < <\Y <IN AR AR <IN

7Y+ o 45 415 Sxe™* 570 haw 3 45 g™ Y (5,15 Sxe gl 43 I3 gre®




OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls L or

o] 93 50 (23 9 (S5,b sl e gl IS =50 Z olol plia (F) Joas
S8,b slaodly (gl JIS= e g0l guls wyp ol 00d 030> LS gun b Ail5g,
S5l ((Sa)l ailale claodly (gyw VY goomme 3l &S dad o lis oKigl 90 y»
@ by &5 Cal dop Vo ()b bxe paw (3 Cute Hb bxe Bgy gy o2y (4w
Ngy BB laodly (gyw ady b o Z= +V/A o)lol b Ul slo 3 olKucungs oKt
Sloods o 2 2ign oanlito Cuto b 5 i oS Ol 45 5 e s
Sine N9y 55 had g VLo lde )3 o) ailhag) olSinl 93y (Sl
il 93 2 (gl AVl (SW)L @lpss 2gy (V) 9 (V) oSy i oanlive
dgd oo asuive 3o Byldged pl a4 dogi bl oads ool L lolw 5 olRocungd
08 639y ddg> > (SH)b L g Il 2)9e )3 (e Sl g e oS
2B ooy gy S kaid o wlale slaodly (g TY gaeze | &S Cundls jo opl b
PS940 Ve )l gime a3 53 dne gy (Shl3 0315 (55 VY 5 392 )l sime )
Yeg duopd O mdaw o 0)lol ¥V ado 0 Vo e )3 510 cime Z o)l YV ol 5l el o]
Mo gxe K9y shyls (slaodly gy YV goemo 5|5yl dxe 5 oy ) maw 3 o]
9 2 ot ole 4 bgipe I3 dne ile L9y (ke & W09 (b Ky s> den
Glp ) @Vl (o Sluss K59, (F) 9 (7) oS il o Z==F/YY o lol b oKt
Cuwl astine byldged cpl I &S jsb lon aad o Ll qwo )8 dilBdg, (oK)
4 bgye o ()i & Wl (e gy b 5 oSl 53 2 VLo gleedly
o> (g A ggeme | 5 Juad wlide jd b e Z=—F/5 o)l b bl olSis)]
90y glaoaldy .Cuwl il Juad 4 bayye o5 it Jb e Lgy A8 gy ¥ Ladd
Bl ket ool Zo¥IF ool b i) Job > 5lSsCung olStl 4 bgsyo

Al e guo B WlEgy ) (20 S el Sl () 4 NS e yge)]



o Sleolw 9 ol Cawgd (gloolSiwn] (10 5 [ SUjb Ol gy b

gt 8 AlBdg, iyl g (25 G313 (gl JINS- cpe (9051 Z o)lo] pdlie (F) Jou

PR
ol | e | 113)958 | Culidyl | B3 » 31350 292 7
Cowgd & | -YIAe* 1L B AN Sl I VA /NI B 74 4 il —YV/F**
Ao | Gk | WYY 5 -\ YA NG —\/$Y
L e ARSI B 1 Gl B V0 2%l B 71V St B VAV Sl B VLV S
o ok | v -IA —los | =Y ol-Y —/7)
_ bl
s | e — —
R oYl S &> O Al
) JPEN I 772wl B 7L N Sl I 77 Nl B /1 sl I 7/ ~Y/VA*
915*} C'w}) . *dkk
b </AA /A ¥ — /vy —/YA —/Y)
el |y | VISR | YIAST | viav* | -viav* | /v ~Y/AS*
ok | DA in% .Y -\/-¥ -\/¥ —+/a)
shad PN e
ol | aike e | okl | sml | b Jlo
Cawgd = -y -\/o¥ Ry —y/as* —Y/AD*
o ok VIYY A VA4 — /vy A
Oleolus o —Y/ey -\/ay -Y/-v* -Y/vo* -¥/5*
Ul AL . - 10A -\/0A A Ax

TV g 3,05 520" 970 whaw 3 I3 gz FFIY (6,5 sx0 g yd I3 e



g

[nn

OF o)loui a5 ol g Loy (g - ole dypuii

PR ta A
=" | = ¢ | 403
" - L = L - €8€T
[LLED 3 5y - 08€T
- pLET ‘Mm H MMM g - LLET
- TLET 3 coct w.; - pLET
S89ET _w I , A
CG9ET = 3 23 (898l
3 = CE9EL 3T 3 - G9ET
- z9eT = M CoosT 2 w. et
[ 65El % - LSET m - 6SET
- 9SET w - PSET + - 9S€T
- €5€T 4 - TSET - €GET
e S R 2 ¢ Qugwno
A0 (W) A0 {ww) o= rrey (SW0)

g, (V)

P ad

'

AVl o5 &

(0= &

3K Cuwgd 81Kl



NG |!!| uﬁpﬁuﬂ}lfu W)J d[ﬁo[fw..)/‘;:)} Jf,bjb ub«.w.'b/q) ‘)L[?u

y=-0.3059x+424.97

[y
Wiy}
1

',15 £=-3.85
3 10 - -.
2 PR I
i 3 1 agylea
1]
E O T T T T T T T T T |
A MmO O NN W H T ~OMm

N m Y waoanNI-MSINSI©m-M

(oo I w0 N w0 O o o O o O o o O o A o A o 0 N o 0 R 2 0}

L T I T B B B B I |

(o)

leolew olKiuns] ¥l 13 i iz, (F) S5

dw (2 9 SUL leesly gy 1) (Sen cud) Loy s i pdlis (0) Jouo
3 ogd o blaswl Jods 5l &5 (gysbas a0 ol Lad 5 aVle @ilale ywlids
eIV g o o A S5k wlale sloodls (gl ot duwlme s V¥ ggacma
ok oAb Ao (Slacwd (p 3 Wled S LT ) jho Jhde cud ¥y ite
4l caSoyio =N Cud b ob B ole )0 lSuciwsd oKl 4 basye bie i
WYY b b bl ole 3 olSn Cungd ol 45 bgsyo cuto s oy 9 Jlo
i 9 Cute slaced 3929 4 a2 b (IS b sl Jlo 5 4l oSt e
oliie > 8 sgp (S5l I L 8IS ol ok 385 55 Rl
Suo cud Su g (e T g Cute ol ¥ odd e o A ggeoe I 5 (L
b b Qlmej Jad ) ool oSl @y bgppe e cand (p ke oS LBk
ol b )l Juad )3 ol cungd olRial & bgye Cute sl cn it 9 Conl =+ /YA
A Glpees (e g St slacud dg2g Jdsa o (Jad b > adlie -0
SIHL aVle gl ool (gl ol dnuloe s Wl @ g b Ll ) @]yl a8y
=N Gloles ol (sl g yho 4 S5 glSucingd oSl (gl il ol Hlade
Ablse o5 jlded iz b g0 8 AilEdg) glaolKim] 3 (SH)k Bl Sl &5



OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls L oA

o dplne (slaced 4 da g b gwoyd Alhagy (0 BT L Il (e 3)90 5
Sy odds dunlore slacud 45 30d 0 sdalin (D) Jodx I 20 alale slaodly (4ly
Glaagy (2 LialS il o8 Wil VWY 5= /o) ale 5 ite Jlo clole plos
Slyicee onl 28k 2l Jlo lacle 28150 (gl pl (s 457 22 yn Gl gaso )3
ARy ol 4 bgrpe (e cand (ke AL 39, (23 (92 ol S
4 boye ol S 5 1l Jlo 50 4l canojtio VY G L 39,8 olo
o b lole o] j3 jo0 50 g 2y (slaole g glKucuwsd oS! ;3 dl3ye olo
olo ;3 ol (o & bgyo o Cund LS g wCal Jlo 3 458y caSoyio =+ /4
DRl Sl 0l duslme (shad e 55 AVl 5 b ulide )3 Al e 4
0l duwlre s A ggoomo | Juad wlide 3 &S (5)0bds Al o quwo )8 wldgy 0
03,5 Lt 1y yao e s S g Canl =+ /Y g —/+Y o bo g bl Jlade s V
OS5 ke b ) sSacigd ol 4 barpe (20 (38 (liee (ke
Al Ol b )3 oKl (pe 4 b pe

08 4iledg, (93l g (013 (50315 Gl (o 5 (eSS (g L gy bd s 13lie (B) Jgo

_ bl
ol | pye o - - - - -
022098 | Cudgdyl | dlys » 31350 298
Casgd | | YW —I¥5 VAL T YL N YA —/o¥
e | b | -0 5 -\IY . . =
kel | > | —eAY —./¥ —./a , —o/oN —o/oN
ok Y Y — ¥ | =e/No
Ll
o] | ki R0 ouf N 83 ey kb
) o —./a —\Y - ¥ —.y —IYA — /%
A Camg :
ol /YA AR ofo¥ —\Y - -/
olels o —efA —\A — /WY —.y —.I¥¥ —.J¥
ok —-/-0 NAYS A AN -/ —+/YA




oa [ e ool 5 518K Cungd (loolSiwy] (00 5 ( Syl i Lig) fdooi

had SYl
oMol | e e Obianls =Y Ry Ju
Cawgd o —.[5Y —]eY —V¥ — /¥ —+ V¥
it ok 20 —]eY -Iys — /¥ Y
Obelo o —+/¥a . —/3¥ —/¥a —/YA
ook AN . <1y —< /YA -/

S 5 A

5 Barcusgd SlSiunl )3 Lol (Sh5 9 (2 9 Sk N9y o B b B
drgi b adllas lbgyhe .8 ) plodl Jud)l liwl j> #8lg gwo )8 ailidg) adgs ol
A g dallan )90 wlEdg) A p3 (23 9 (SH)b A ) Giule)S oy 4
@ 9 SUHL cre SYsb slaosly cud pas 58 Baiod lacodgase g Al S
3ye ads ol i) oSyl 93 ol 4y oS WSl e guso B alidg) ddg> (slaolKiugl 1l
oKl 93 2 (Su)l J s jo a8 o Ll bt cd)S 18wy g addllae
S3b slrosly )5 a8l i Gy 5l (dlailis 5 cunl Yo e Mgy A8 lBag, oyl
odalie Cuto b g tie SLSU Olpuss laad g 5l 395 gw 0,8 dlBdg, (slaolKiw]
il ialS 3 Jlo o Jsb > 6, cul (] e o ol Jlo ol 1
b csloole plas p Loy (oo 45 ol ol ailale (glaodly Loy 45 (g psbody e
6,5 plonl (WAY) ()lSad 5 20l po Lot & imgly 53 ol 2alS g, gl
Oszee 4350 odalie () (e Wgy QUL Ay A (Bl laodls 3 s
Olnl 3y 9 55y 3blie Ao (S)l gy (g 3 55 (WWAY) (iil)Sen 5 (s
(st yglaieds &5 (S )3 03,85 odnlie adlate )3 (cedldl Sl oy ) slailis
s o a8 sl o3l i @bt a8 )5 pll 0 ol Cylles laailiag, o Lo,
5 ol i) cusl il Jo3 1) aalllas 350 adlate sla wliog, O Gl IS
plas )3 Loyl (3 3 39y s ags slaailing) (3 gy (2 (IR (]lSen
aop A8 4 a2 b (M7 llSen 5 olglg) wdli oo (ite gy (Sl LaolSin]




OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls e

Py webonSitie g )l b ol el g (65,5l Y guazo Mg 53 g 05 5]
Jsb 52 gwoyd Alsg) (i)l 13 (65ygliS (slagme) 9 ClEL S5 yuS g drgi (85 )l
O 3 odlizal 5 catlsy Ll cledy s gials pl b Jleisl 4 @il Ul
ooy Wlhg) (o3 (Bl Ng) Jdda d9de dnog (bl 3 Cwlaailhsy,
ety Gl Slidoes plonl Cap Grized 255 Sygo g0 Ol mlio Sl wlis
356590 gyl )bb gl by 5l edlaiwl L dsgs 0 (SW5b g (00 Ny ST 20,5 0

Db (o) p2



2 [ e ol 5 5l Cangd (cloolSing] (20 9 (Sl Oy Ligy Sl

&l

YR domo (aiB g > (0pj8 lo 6y o ¢ il pad (gpalb (BIS (lgs —
goo ) wlg) jupl adse 3 (il g Lo e (28T (gt e e (B9
A \V—\Y“L)M 9d Jl.w H D)Lo.n.ﬁ ‘wwmﬁ‘/duwjﬂ 43)'“:"“<((J-‘?3'>)‘)

sl gy jledlaiwnl b oyl (635 0 050> 10 oo olSitu) wi &Yl 5 (Juad slo S5l
RYANEAVIN e ‘rvLQ? Jl.w &¥ o)w “_’.”/éd/)» J“‘)"“é})" 4&0 ‘«d),,al)bb

JLl LYl ‘;.b)b .\.35) wa))'f» ‘(\Y‘A\c) fo‘)'et) cuLqu 9 uLo.u ‘MI)T )KWI) ‘LAJO s‘_;.u.o) -
ol ) HSE 5 of dolibad )pl (Byd g 535y Siddes 5 SutS 3ble

uua) u‘).u;u ..\55)» c(\\ﬂ)\\c) ub\j ‘)K% 9 D9ruo ¢(§IGrumo ‘L;u?u ‘)5)"5L’ ‘J&Lo.w] ey =
YOv-YVd I 6?)[.@& JL» NY D)Lou:: “)/)g/dl{é\{j éf)o &W‘«)s))& ).1.901 JLl

gy Jedoo» (VWAS) paplpl ( 213 g g (bdeswe faabld il ) fhasn! (g S —
pow Jo & oyles (/) I polio Coliudoe alzmo Kl pl > gas 5L slaasles

FY-00 a0

w5 ) Bl Cgwy Sloj 5 S Ll ¥ (WAL) (oa5pe colyg2 08 5 paasie 0dljzyd -
SV Lo Jol Jlo ¥ 0,leds o daxo sl pd sl yiig s L5, 5]

bid g oj Kupd dlmo Y+ N BNAEL 0)93 (b ylnl p> )k K9y o &ilisy Bk
;V—AY‘UM ¢r°5.w 9 wa JL.» s\ D)Lo.n.ﬁ

Ja.g‘a) 9 ul).uuu .135) d)b)KmT» s(\YAV) ol cu.wL& 9 )M c&a)m fb).h)' ¢L>.‘>ul.>)4o -
IS - 0 S 20l s Sy 9,8 b laan il ojsn 3 (lidlgn (sla i)l L ]
oKl ‘U‘)"I uT &:LA e 9 P?‘LC do.?ul G ‘u] CJL.A Co pde L)“")‘Q‘g o g




OF o)lad asjoytoliys 5 Ll ittgfy - cole dypuls sy

le!m\.?l&.)a) UJbJj ul)...w Agy J:.l}é’» c(\\%\’) uyuu 093 pd 9 Jy.») ‘L;.)uu)?u L;.»L.C)m -
6?)[.@& 9 Cow Jlm} A D)Lou:: ‘Jlé‘j 6‘-—’/'43)««-; ‘«)..a:.'>‘ ABd dw yd U‘)JI U).C JLO-»)
NOV-YFA o

» u.g.) 9 uj"")l" .\.35) J:.l?r.'i» c(\\ﬂ‘\\) e ‘L;IP 9 JoZo cu.slf).u u.w.‘>u ‘Ls.\.e(o ‘0155155 -
yy-a. e ‘rv.h.) JL.» ya D)Lo.n.ﬁ sW}J} éj/),{:, 4b‘¢0 ‘«35):;&:5 )001 M)5>

- Birsan, M.V., Molnar, P., Burlando, P. and Pfaundler, M., (2005),
“Streamflow trends in Switzerland”, Journal of Hydrology, Vol 314.
pp: 312-329.

- Burn, D.H. and Hag Elnur, M.A., (2002), “Detection of hydrologic
trends and variability”, Journal of Hydrology, Vol 255. pp: 107-122.

- Gemmer, M., Becker, S. and Jiang, T., (2004), “Observed monthly
precipitation trends in China 1951-2002”, Theor. Appl. Climatol,
Vol 77. pp: 39-45.

- Hamed, K.H., (2008), “Trend detection in hydrologic data: The Mann—
Kendall trend test under the scaling hypothesis”, Journal of
Hydrology, Vol 349. pp: 350-366.

- Hamed, K.H. and Rao, A.R., (1998), “A modified Mann—Kendall trend
test for autocorrelated data”, Journal of Hydrology, Vol 204. pp:
182-196.

- Kahya, E. and Kalayci, S., (2004), “Trend analysis of streamflow in
Turkey”, Journal of Hydrology, Vol 289. pp: 128-144.

- Kumar, S., Merwade, V., Kam, J. and Thurner, K., (2009),
“Streamflow trends in Indiana: Effects of long term persistence,
precipitation and subsurface drains”, Journal of Hydrology, Vol
374, pp: 171-183.

- Lettenmaier, D.P., Wood, E.F. and Wallis, J.R., (1994), “Hydro-
climatological trends in the continental United States, 1948-88”,
Journal of Climate, Vol 7. pp: 586-607.



A n| o Sleolw 9 ol Cawgd (gloolSiwn] (10 5 [ SUjb Ol gy b

- Mitchell, J.M., Dzerdzeevskii, B., Flohn, H., Hoftneyr, W.L, Lamb,
H.H., Rao, K.N. and Wallen, C.C., (1966), Climate Change, WMO
Technical Note No.79, World Meteorological Organization, p:79.

- Partal, T. and Kahya, E., (2006), “Trend analysis in turkish
precipitation data”, Hydrological Processes, Vol 20. pp: 2011-2026.

- Thodsen, H., (2007), “The influence of climate change on stream flow
in Danish rivers”, Journal of Hydrology, Vol 333. pp: 226-238.

- Turgay, P. and Ercan, K., (2005). “Trend Analysis in Turkish
Precipitation data”, Hydrological Processes Published Online in
Wiley Interscience (www.Interscience. Wiley.com).

- Xu, Z., Liu, Z., Fu, G. and Chen, Y., (2010), “ Trends of major
hydroclimatic variables in the Tarim River basin during the past 50
years”, Journal of Arid Environments.,Vol 74. pp: 256-267.

- Zhang, X., Harvey, K.D., Hogg, W.D. and Yuzyk, T.R., (2001),
“Trends in Canadian streamflow”, Water Resources Research,
Vol 37. pp: 987-998.



