% e sl s L
o P 5l el 8V Ly Y Il

whingly - wals
whane )80ty 3 Lidl iz alne.

gl 29 el 5 Jeils O AT pSed Sl Ly, o

& Qij_ii G S o ils b\f\ﬂu VT"L;. L;}_‘Sbé_}?e_.iﬂb :JJ—.‘,J'.M—"" A 0

]S PSSR S S G P (v JRONIEN [ P FE [ SR S P 74

VAY=YN o e NYQe/Q/YY 1 5 000 AW /E/YA i e

oS>

3w o3l bl Sl 30l Sl (ST aodes 4 el i e 51 S <ETp ) Jemily G5 — s
asllae il ys ol rn_ké\)_:cijéjjjj}x_:.m ol Q__»l_u')\}gTQM.:_I S esls ladis ol o (635,55 laesls
VANV-Y oA T 0553 53 ool 335 adgm s i 3 @l ol sl Jas S = 0 s Sl eslisal U BT stie
VL 5 lad elie 5 53 0T Jise olidlpn sla e o e 51 5 s BT b lais gy ol 0381 0 aslons
sl (gl esliad baesls  Saeens s il Gl 31y JIAS 0l (6 el 5L Osa3l 51, ol Gl s oS 5 e
Cide Sl slaplide 5 ool s BT 555 o5 5ls 0l sl as eslizad Sen 3 rass s, 51 sy Jast
ET o Ve olie 551, (P<0.05) Jls ime 20580 s, cp il op andllas 5 5m sbolSinl 53 ol & sline
oK o=l s .;,ﬁuali;ﬁ\ﬁu)!;%m}_;ﬁlsw;wb) Pl ool is Xy, Nt Rl s e S gl
o ET o wys b s b ol Ll s sbcs e 5 (T2 T ) s ol a5 4 bg e gls el L
et ) Gl VL lie 5s 50 el She glaelSaanl s ETp Ly ol s 4 Il 53 ke YO Jslea oSy
Wﬁé})ﬁ\sua&lﬂbwyb ETP JJ)J.QM‘::JJA.J)?J|ﬁwm.':g;__o}b)L;}j'i.kij)olilﬂm.i‘c.l\)).)ﬁ()b
il BT ) ol et etalie o) 3550 sloalSainl 3 Lo 5 e sbadis; 5 oS 5 s ol 53 35 (ls
).).C,_w\o:)_!()\.)W;:.’GQ})&Lﬁbhiw)\iaKLﬂlj.:}('/.c iji)b@*‘jﬁlﬁ)':}>;<i‘dbdj¢w)°6)’;
el 53 Ay shls VL 5 ad e 53 3 5 Wela! pled s W1 ol sl ¢ oo 3550 S8 L o
aen 53 el b 2oL sl g3 s LaelKal den 5 SVl ulide 53 1ea &l a3 ke 5 ST ¢ J3la
el REE ﬁ‘ybw@)é(ﬂ{]wﬁi}Lﬂzﬁq)uc&ﬁ\MJJJL{Q&JM.U))‘JJUJ}}" .U))Lbali:.w.l‘

J")‘ 39, S5 o g JIas -0l Ly, gJJ.iJS—v_yMJ ‘J‘:*“-’L:‘-,' «5]’5_]:"‘3 :6.\:;\5 duajb

el 5 oSl s eld el il
(ol s Lasby ASb) el sla e ol
P S R I N T Y
S S Vo e lpn Ol > 4 ys das

ol Ol end s eslial 5550 gla oLl sty

4o dle
O3 53 S ol e Slosbsn 5l SO
slaslE il 5l sl sle oas @? ol
Sler 0L p S ol O s Ol 5 glilslS
PP e S UCH RSP SIS FCI N OVt

email: s.esmaeilpour@gmail.com

CERFAN ARFAN Y3 ZJ‘,}.‘J a.\l....l‘,s*



IWAY Sl O oyled BV ol T Jle a0l 5 Wl

\4¢

Clple Cupde 5 2L 2l Y e UL
Slallas .cl ($9,0 b i i S adeie a s
Cilte LS 53 BT, ol U adaly s (gauae
30l F e Ol8 o &S Sl el aladl Ol
3 S 6Ll

g 8 LET, ol s W, (0444) by
o Sl o, LYA0E-1AAY g ilel o5 s
S dy ez ooy P b L BT 5l S
JS 6l L ETy el aisy e S 5l sl
ETo il L) Js 02500 S8 o 5558
PGS e Gt o 5 et 6l
o 5S35 BT i Lol Jole 5l 350
sl 03 5 58 ol Slelu sl

oy oo Sheslial b BTy s Sles st
3 g B s, el 53 e
Olisl o 8 515 s g 2550 (Yoo 0L
S 5 by Bl I ET, @l s a8 ams
doas e ol Salaa o Sis ol s b
oS G el i e S et
= s g e 3 s RS SIS e e
Ol padd 50 ab e 1S ol YU YL alie
Sl wa BETp slie 5o 0n (ool ims 288
Aas e QLS S

ol ET, canls (Y00 ) 0K 5 K8
0593 53 PO asls g, a3 adddl gla i
o oKl Vor LT 5l eslinad Ll £ (g bl
Sl ot oo 01 S8 R, Sl 0Ll s S
o3lital 5 50 gla eyl s S o3l ET arslons
(e sk dsa Gl Dol A Jeld OLL
Slestial L olig) sy ol ool 5 5L s

1- Xuetal.

4 Sl gl adlaie obde oa 5 Sler lids 55 0s
AU Cl S ol Dl i et S Ol e
Joo (S5 Paodes Glakl sl F s b e
i ol s S Susbs (5,8 s Uil
KSis sy o e (BTG im0 e AL anils
SB s el 0L S ey (R3S 4 ek
)gm;:uﬁj_a.uwmg\,gutﬁsf&T
i Sl e S s il sl
JL S GolS by oS aal Jlae |y Gom
2 S s el Gl e S (Yo d)
5 ity G o I Bler K bl
Al sl Aol (Rl ol Oble ol B als
553 a el by 2 5L Olee 4 Lo & ET
b dea lsa Sl s dile LBl el s
5 o slie & bl lsls Ko sb e e
L3 S0 e & o 31 ol sla ol oo
5 sl Sl i hls 5 BT cil o i Ol
OYAY YN sl de) ol L}JKA
Sl a s b gte ede Gla 501 4 by
a3 N gl 3 e O3 b o) el Sl
o 35y e S 5 el 4Bl il 58 sl
23l Gl e s gla Ol a5
R3le Bajle 3B 1) jaeadl 5358 2mie O 80 s
oS ol by oS L s b ) Ol Sl s i
s slaadlse Conl S ) Sl O
2 Sl ol mle gosls is ) (S5 s
Gl Rae ol Gl 358 w555 05ls O 5 Ole
dag 5 S ey piS s ol Obly LAl Cor e
5 Gk Y YA S 55, S 0l e Sl
G RV C)Lla\ e b YOV eNYA O

G533 ol Gl (BT ) el 8 ,a5 s



ol 205 g ad s 53 iy B e Sdedidy Wy, Jokow

33 Epan s ETp e a5 wisls olis gl s 5

)bb ETPJ_:))(Y'\\)Q‘)&MJQJﬁdé
Shesliul L VA=Y 0 gLl o35 b s 0l )
Sas s wlale elide 55 S g o] VL]
j‘céw_w‘l.gb ETP QW‘JJJ\J)“);JM‘)JJJJJA
)‘abu;'w\b}xéﬁwwwbywjjb&j)
Sen o S eess 5 IS Ole Sl 0 e
etk Azl sl 13wy syee |y BT Wi,
PSRRI Slea&isl sl a8 sls OLas oLl
53 S Wgy ol b sl & e BT, s
u:&lsuu‘j)gwa)uiey\.ﬁuwdiﬁbé‘éux‘ﬁ)
237 sy

S 5 s L,y (Vo)) O 5 Lol
MMQWJMOFJM?L)J\)f-faL;
Sl OAs Sl e JlaS Ol s, 5l Ll s S
.J—}J}O)Lﬂ‘d}‘@f@)j}%ﬁ
o Ety 5 ol opss JLo YY 51 eslizad L O's ,uls
))SJJAJEAJJJL@ EtO mk e d j‘l) @l};
Jead g als pleins ws g Lals Wy, shls
D@d@bﬂbw‘ch‘)‘wad)w}ﬂ)‘ﬂ
salS s adlas Bty tals ol as um S
w‘an.bff)bwﬂjéJfﬁ)j}w

Sl s aaglie 4 (Y0 1)) 0L 5 S5
Dby 5 ok Gloss wlm o Jollh 85 s
53 s ol £ il Sl 5 olasl xsls
e gl sk 4o 55 ol V0 5 iy s >
5o oS B s ol Gm e Dl ks
S ealS edas LS @L:j L5 S eslazad 5L
e Dp A Dy 93 ;A > o wbly B xS

Sy b § and Cola o W s,
2 elidlsn la e (S el oz 51 g
ol U G0 S S

L ETp &l L, (Y049) 0K 5 KI5
Solal o553 Jsb 53 () 0Ll - oSS abes s
Asy 4 Lols OLas gl .5 S ey o VA=Yt
OLSs 5ol ol oS adlate 3 Sde ize 2alS
g 4 Lsls OLiS 6 e L Je 3l eslixal L
s Bl S il BT, s s ot
okl 2 dea s cosby dea ol >
el Bl o

s Sl paas Wi, (Yrd) 0L 5 Lol
s Olasdks G, Jld ab s 1 e
Ol bl 5 IS Ol sla i, L LT s 8
Osmmisn 3 I3 5 Osmisn I 5o B a5 00l
salS By el olil sl ials Wy,
Llosls Cnd Tpa ol olele

3 LET, ol mais (Yo)) 0, 5 S5
D33l 5 iz e s 3l eslinal b o )5S
SLeT S Olisl aisls 15 ey 5550 JIAS OLe
o opl a5 LS eslizal oKieul 040 il ss
5 orr b s Shas 5 VL ETp o8 K
Maﬁumw&gu\wwguﬂw
Jole lilpn sl e la jate o amen
Sl ks o B, s 4SSl e BT, ol s
e Sk e o E dled e el LG
s S ET, ol s 3,5

S BT, ol s 0, (7o) 0K 5 4l
Gl sk bl oKausl & 3 1) i 5l ek
3,5 ey 2 VAAY=Y 04 el 055 53 5 g

oo iy cpaiy g sl e, L1 ET, Wl



IWAY Sl O oyled BV ol T Jle a0l 5 Wl

41

J\_;_j) L}_w))_v 4_’!)&& L)':«‘ QJJ\.Q gw‘flﬁs CA.MI\ Y8 o
Pl ol sy gy ass s ET, ol
S sl e POl 255 L) s Ol (gl

sl (;l:@m‘_ﬁw:)} sl 2

CITPIEIRe

Slaatie o Ol 5o ol 255 e nl 45
GV vy 3oa dsb (A Y s oY Ll s
5 e 50l S il Jed o e va gV
355 ooty anllas 5 5o ailae wlbtagy 5 Ol
Ol s > ) 3 dlas o St e () JS2)
Joee 53 e Yo gl L Ol cp 5y 5 2 AV L
S0 Ozl 5,0 53 Bly Gl Al g >
53l S, b as s agls 13 Ol
L o e skS YAEVA 1 AL o le Ol S
bl 55 Ol sy s AV/0 350 > 5e35 1)l
Lo 3 VWO sl sdys S Bl balasss Sles s
an 3 aS Al LSE Ll ds 1k
Ol SLS) Wiled=ST o, 4 > slaca s
AV AYAL o

Conny oy YY Ol 55 ol 355 3 ol 4 s
Sy dons o B 5 b 0l ws
el 53 555 0,8 035 UL 5 5l glae S and
Slas e s slel 45 558 oo o DL
(B Casb, AL S e e 2 sl s
D3 esms s ol ad 2 s JB Sk
Il L5l 35 4 bl K3 5 0 (3,5 a3
o e Smapge opl ol sy >l B Ol 3T
LI VR PGy PCIUNUR S PRI Lo
Gl ol cplply ol sl (o Le S0k

eolie lls S as s cansVL 5 ke glacans
b 93 g e oS G S el
Lagislsn SRl o oot ed dds by dbsy)
AL Jes G e Dl ek 3 el (S

L, ETp L, OYAY) 0L,a 5 oM i
30 Ol 53 Kty g oK) VoLl 51 eslizedl
Slesteead Uy ETp Hlaae olagh.wisls 13 o)y
O3l Sl 5 5 S dslone le ety 56 5,
t bl O3l 5 Dlasse o 28 2, 5l L)
VY sls 0L 0Lyl Shasi s ds S eslizal
Aoy YU Ols (e e Ay LaolSas| Ao
s g Oy ol 4l 5 ls e e

bl ST STOYAY) s 5 55, (S
YO golal o)93 53 Oldan o835 2 Sty sins oKt
Coolo sl g (VY0 = VYAL) Jo
Bl i sladlS & BT, s sladute
aS sl 0L 0Lyl ragiy s ds S eslizl
p s ET o 5550 0 G oslinad 5550 slade
Ipa ol s 5 b Gl el 4 ) Conles
Las e 0L

L ET, @l K5, (Y 0) O 5 b
LAY 00 o5 3 bl oKl Yo s
i 3N OS2l s S ey IS 0L
esleil Ay bt 3yl Sl e S e
e i GRo b1 BT Jlde oLl s S
oy Ve ys S dsls ol LT sl Cws 4
L s e ol (Sl e Ly LealKan
Jw s sede () H/Y/\L?(+)\’/Y’W.x_3))
OsSU oS das o Ol b oy o .ol ol 5158
» ETp ol i a5 g ol 4 Alas

bl Olsl 3 ool Ay, ad s s Sla i



\4y

I 255 s w93 el G g Sdeddy Ly Jdow

(V00 N YVYL s

JJ}G).J\JJA;L;O — pa ,_x..o-/“ : l:,...._: éuwjﬂ

' ™
sk gl
Eg——le
N
W+ E
S
L] 50 100 0
N
o "y

amnonn e

<
T T T T T
AN G A3N0M 436000 Aresn

450000

s30000 20000 00000 ra00s0

andlas 5,50 SLalKis] Joms 5 oyl 395 Rl 4 Comge ) K2

SIS — S G v BTy asls 1

by 3 bl St g Sleallil slsesls
YY) Yoo A GVAAT (bl o533 sl 35y o ser
s oSl el baesls opl s 8 eslizal (Lo
3L s e Sy B e S
Slasiin bias Dlale &g 4 ool Slele
s s 03,51 ) Jadmr 3 aalllas 55 Laolanl

Oloslow 3haallae ol 5L 5,50 (sLomosls

S SNo 305 S TS Gl 5 5 0L bl sa
53 8 s La el )b SO sl Laesls ey
51 aS Jsoms b laesls (65 dne slans Ll ol
Sl 4 s O dnils ol Sl Sl sl
Sheslatal Ly des esls 1,08 St 5ls ke Wl

5 i Lmosls slas 054 315 Mockus ¢ g5

el RRAN WY
T B - Z - .3
uﬂﬂ 4;\7;‘” u‘}’ A g 2 8“9 aslae 2,4 dl.ho&;w.;‘ Slasein -\ J‘gb
osls Aoy _
Aok oSke - _ -
P & a3 yadl ( L RSIRSTH oS & (m)t}iﬁ)\ sBlar oy | pWlar dsb | Kl e
MJ.A" a“
I &l > o
BSK FRIRY YA4/4 VALY A | S g 144 /0 YA Y £ v Sl
BSK 3,00 YAYA 1AAT-Y A Sy s \FYY YA VO EANY! e
BWK 3,00 YoV 1AAT-Y A S g ey YA £0' 80 8" Ll
BSK 3510 Yoa/v YAAT=Y oA S g AR YA YY £8 OA S
BSK 3,00 Ya0/A 1AAT-Y oA Sty e \FARYAY Yq Y./ ge Y S
BSK PRy Y10 VALY A [ S g VA Y4 vq’ £V 00" LT b




IWAY Sl O oyled BV ol T Jle a0l 5 Wl

\4A

slte g alillon Glg e A gy (Sols e
3550 (MK)JIES =0l 05051 51 eslinad b ET
PP S NTS NPV VST SN JC 1t Vg
ol (=l 58l L —2als) us s, § = Oemomen
¢~ 3l osle il L Laesls u'<:‘""‘"“ 3550 slasls sal
.a\_ibjf CE‘) Wa® B J))_Aj MJJMlnltab )‘Jﬁ‘
d)—‘)T Jb = J':'p L;;.W 35> L’ LSLG'U*‘ LS‘J‘-'
L osla o ¢l = 5 (KIS Jlas o) MK
JIS 3le) MK3 gga3l 5ls rs (gla Stmans 5
O e Sans 5 o o 5 Gl 3l
CJ_.I: ‘J\_x.: QH)TJD uﬁ‘ C.Jﬁ)b.; ealal S48
RGO IS WA

£ 5 Mann-Kendall 50 )'T

JIisS =0l O se 3T KIS oS (hay ol
jj‘ el wﬁ)‘} ealaa! S48 qu.:l}‘ &ij:ﬂbl.:
oS olul il asabin oy 55 Sley g b
g op il 5 o

(e)

n-1 n

S=>"> se(X; -X;) ;Y (>0)

i=l j=i+l

4_3_50.5‘5_: C,\_Aw cu Sgn(X)é_,s @‘J )J

Dyh PR S S e

I forX >0 Q)
sgn(X )=40 forX =0
-1 forX <0
E(s)=0 V)
M)

n(n-1)(2n +5)—Zn:tl (t —D2t +5)

Ve)= 18

Sl o asliiul 5 s g, 5 adlas cpl s
da S =N Sy

S ETp syl g oslinal 5550 23,
o=l SR el SRSl e il e J S -
o\ 255 s ad s 53 Sha) ol s a8 el
Sl 5 ol ey polie b (b (Stonan
= 09528l YA Gy Lomasl) s o OLES 55
Ules S 5158 50 (T002) (e 5 ams¥go ol
Sl dag 5 Ss adlaie 5 JU S O o) oS
oS e P bl D 5 e Ol
ooy sleslanal U BTy slie as o s
Al AV 5 Lab ulis 5y S
E =ay. +bgf

)
f =P (0.46T +8.13) (1)
0 )
age = 0.0043RH,,;, —(-)~1.41
)

bae =0.82—0.0041(RH, ;) +1.07(n /N ) +0.066U,, )

~0.006(RH m)%fo,OO%(RHm)(Uday)

:()TJ.}AS

44'\)"5) fo.;\j &ujj Slela sl W=P
JJJ_Q-ASAJYLM»O_:M}) Slele sluss .E.wj:ﬁm
= lsan gy g T ’)‘J’@C‘J’d"“
el sl sl =N ol Kol w a >
S olal b See Slele Sla= =N ol
&u\p&HQ@MﬁJJOT)\M
=Uday c(.k.,a).ﬁ) (-;\-n-v-’ g_,\.vjb‘) JBU\?- =RHmin .JJ‘J
JJJ—:A>LSJ—:'AY CLAJ)‘)JJ'})J})‘)JJ[{CM;JM
LENA VY (& L) (asl

Ly, 003



144

ol 205 g ad s 53 iy B e Sdedidy Wy, Jokow

V) adasly s st Pl Juss —0la Z oLl
S Z oLl s s S K- V(S)T LV(S)
53 Jle g s llbewl Z Uy Bsb adal, 5l adel s
olil &y gk 55 8 0 anslis @ Sl me el
S e Jlss —oLs |Z

o)Ll Sliie asmilis A2
alS) Wy, 4 ol sdias OLES sl /160
JS/‘ C_A_Mr‘ )‘JL;'«MM)J \e cb.w)b (gf‘:“'.’.b’e‘li
T > s, Ll xin VA Z o)l e a3
&)JJ&L{Y/VY}"MG&)M)J}M)JO
.gL...«a‘)\JL;'\MM))\

SALLL s b g, b ol andllas ol o
M35l a5 b e fSen b S ass

ﬁzmedian{x"___xi} (Vj >1i) (\Y)
j-i
le_.aA__a))g_.,.:_.io.l_LAbQU;Jﬂ Mﬂjw

Gl 4 ) o edins 0L O e alie
(\V-\ gY"q ‘db&éﬁ_})u_}s)

Cou g

Sl mitn 5 il i = i Ay b
Lol aalons BT 055, 01 5 55n il s
C O 53 e sla el 5 J S 50 b,
Sl s Ogmadl 3 8 3 s 3yse )
L ds g Jls e B k=12, J56 &S e
A3 eI MK3 5, s 95 6l s MK
s draloen Jodly 5,00 s Z o)l ppslie il
sl o330 £ 6 Yl 53 01 4 Jise sla bl
s e pB gl ol 5 sl S5 4 rﬁ/ RG]
o 5V 0 gyls e el LS K
ooliw 53 L g osliw SO L esliw Ol 5 5
o330 5 BTy S Ol s it Wlods jaseine
53 deab 5 VL e 53 VAAT=Y A Sl
el ol esls GLSY S

ol sdalie gl alie pslio slas £ 0T s oS
—0le Ol oslel ol 53 ool Laesls slasn
CHMAMM[}MS)\J.EAM‘\?-}{J:Z ‘J\JS

35 s dewloes 3

m for S>0 (‘\)
Z =<0 for S=0
S +1
f 0
\}(/(—S) or S<

s S (Ho) o o3 aallian il 53
OB 5035 (S e 03 15 e L, 5
A 3l pxe Ly a5 e w (H)) A
Z 5las 503, STa s Ladd Hy asas S
L (Ve ol mme el 52) VARG ) 85 S
g 52) YT L (10 (guls me e 53) /AT
P oo =l 2 s A e (1) ls o
A o pdy Al B 50D ) i
(MK3) s C‘)LalMann—Kendall O ge 51

S st Lo 5 IS =0l o 2l O e
Sl (Y00 O 5 5lesS Lo s 5 &1, (144A)
05l 4y JLS @ s gladilngy Ly, oo
S orn (Stmn 55l aen S g
oslizal 3y 50 las o Sy 5 35 o Bl Laesls
Sl Seen 535l 45 5,8 o 5
S I L e S T e
s )al aale gl V(S)" s Yol bl

By s 5 e s -0k

V(S) =V (S)L (\+)
n
av)
n 2 ol . . .
F_1+m§(n—u)m—| ~D(n—i-2)r,

4.._..¢l>m Ls‘j_’ A OJ‘} wA}J (-\) 4\.2.;‘) )‘V(S)}



IWAY Sl O oyled BV ol T Jle a0l 5 Wl

Yoo

das e 0L, il Wy, b 5 VL ulis
28 03 Tiean 5 T 15230 s Jbs el L
Sy A an o3 0 (Gls imn s 5 Ok
05 aS s e Ol lals Wy, s ol Cusb,
53 0kl b 53 5 Ao )3) e 55 Ol foad
s e dop3 Ve 5o 5l b 5o 5 0 el

C,-w‘ o.bj..r

5

{
T e e e et}
e s s s

S
= = — s -

- — " i .

- —n RN

'

]
——
— g o o -

"
@
e o Do - e e
' el et oo el o s i e

Spd o a8 U Y Jglas 5l as 5 4b Olea

ool L5 caalllan 3550 sleallans] 4 oy 5l
2 BTy el ol js culesls OL&S <V
Jad 53 BT jal s J= cpl bidas e OLES Sl
e d Al s Sl s pme 8 o5 Dl
95 ,a sl Kl 5l Sl a4 bg s

— — o —— P

- "‘.\ o

| E I 1

i % L

S 1

-

| F— = . L]

L . i |

i e rE i

! L
E— R

2 i s i g

H A~
\ 3 “
i s’ = S A T 1
L 0™ Y T |
| ) 1
+ - Pl
i T PO |
I ¥
[ ——— _*;{ﬁ_ e ek e
= B B

i :

H g -

i - fiie
4 + :

| =

I

ool Wby, s ad g beln! ET, S Ol puis Ky, 4t - K2
NAAN-Y A d)bi 0595 55 a¥le g Jad wlds g3 5 Ol s



ol 205 g ad s 53 iy B e Sdedidy Wy, Jokow

35 epls 5TV s s ls pxe Ly, A Cudle 5 i3l A0, YU gy gl ks s g
s e 0L 1 W, Olaad Al e Ol |y EalS W) el @, glalk

J:‘.'."J' 3 }M aK&'—.ﬁ‘ 9° 6',3 eJuaT Cowd & Z aJl.oT ﬁ;\b —\'J‘Q.J."

Jusl al
b ol Sle— Ol P b Ol | Sl | Okens P bl
Y/ s \/00 \/o¥ VY \/VO —ay Y/AY s . V4 /Y Tmin
VXY VAL V/AY A V/er A Y/ Vi AN V/YE VY T rean
\/Y Yatl Vas Y/Y /Yo \ \/Yeo Viat V/01 Val% Tmax
Y/EAss \/AY AV V/VY VAR Y/AV sk YAY s \/ANS Y/eQsks V/VY n
(A CJEA VoY -/ +/0Y —\/AY —V/AT% EVARS Y/ | —V/vo RHmin
YV —/Y0 ~\/Yo V/EA /Y8 AN . —+/AQ 1/0) /Y ETp
-4 -V — /LY V/to /v /Y /oY VY VA /Yo W.S (m/s)
— /Y - Y Y A -/ —/YY . -/ —/A0 Pr
dya i b, Plas (sl Slela sl dsa (PLW.S.ET, RH,,.n.T T T,) Jada ol 5o
w‘u:‘)b)-’b“:"oﬂ‘&’tiéﬁw c\HQ)\FQ)JJB\V\J—eMJQL&quJM

Q)\J_>- A_TJJJ'IS\J\) ‘\j_ACJ)b?- 4= J:KJL::A

‘,Sbj‘_;? a&.\.ﬂ 93 (5‘4‘. okal Sy & Z ULJ ﬁ;ua—‘ﬂdj-’«?

S~
b ol e | Oy | oYL | b olesls e | Ol N eyl
+/14 Y/VY s \AREY +/0 \VA AVAYA Y/AY s YIAN s EY Y/YY s min
% Yo\ Yats /8y V) Ve %% Y/ Al V/EA Tmean
\/EA Vo1 V/EY Ve V/YY +/4Y Y/AY s AVAAR S \/2Y v/ max
/Yo VYA VYA Y V/8Y Y/ AV \/VY V/EA \/Vo \/YY
n
AR VA4 -\ V4| VYA | —eve BYAa —V/ATs —Y/\ Y YTV RH
min
\/8Y YY VAR +/80 XY Y/YY s /oA /01 /A0 Y/ 4 ETp
A VYA /XY A7AREY Y/equ V/ASL VoY Y/v A \/AY VA W.S (m/s)
— /A VY /A0 /1 Va\y —\/T\ AN %) -/ —/M Pr
G s dpd s Cusb,y Plus (ol olels 4P WS,ET, RH,,.n.T T T,.) Jsd pl 5o
: . Z. . . . Coae -
.wl&)l{jspwﬂ‘&gbi a&\ﬁmc\jﬁu)‘ﬁQ)bJﬁU}oMJQwa

S dga &l 4 s Sl dga Oyl > ax s



IWAY Sl O oyled BV ol T Jle a0l 5 Wl

ARAS

b\.ai J‘JL:- 3 \Al> oli:m.;‘ 92 ‘5‘}3 e.l.ai Cowd 4.32 °JL‘J J.lbu.c —id‘g.k?

LT st il
b okl Se— Ole <Yl =l Okl Se— Ol <Yl bl
\/Yo Y/YY % Y/YY s V14 \Vat3 Y/ ek +/q /Y /A T.
min
“/OA V/0) o/h0 \/04 +/4Y — /T V700 C/EA —/00 DAY T
mean
\/ov Ve ERIARA Y/e b V04 v /0 \/Y A A \
max
Y/VY s \/E (VAR \/YY AVARE S Y/VY s \/0 Y/YY s AVAN \/Y n
—+/YE VY A —/EA At -/t —+/A0 —+/0A — Ay —+/AY RH .
min
—/EA ~1/Y4 -V/80 AN -\ JAA -/ -n o . ETp
VY — /AL -/ —ovy —\/VA — /10 Vgt A V1o -\/e W.S (m/s)
=/ —+/Vq -/ A\ EATARY — /¥ \/¢ \ \/0 v/A P
P

Ay Aoy 0 N e 3 S e Ol
Cosby Pl dias e 0L S me )58
iy 53 Oleey Joad 31 o Jon )l oKl 3 ol
S das o LS il 5l sy andlas 550 (sleailie
Ao 53 0 w3 L Jead p Ll s, L
s a0l e RH L il ol ls s
oK) j3 5 s w355 a6 ET, ials
55 Obis) Jeb 5 &V ol bl 4 s
s e e LS L) anlllae 550 slenlids ple
sl ol 3 ol Slele eyl ey o 0L
OLis —aul5dl gy andlas 5,50 sla ulie aan )5
23 5 dmoy3 Vr mha 53 Olis ) Juad 55 oS e e
03 Sl I e s s ) CLM)sﬂLM
SOl s g e Sl a4 S L)
Loy Gls 1a s ugb, O s al sl
Ol e ool pls Codl (S50 cde @) il 58l
sl el Ol s aan 3l S 5 4S8 S
LS e Sl 2 S BTy s
sl o VL Wlie 5o BT, luis
Aoy5 0 mha 3 VL BTy 55 NECHRI I
J—ad ET, dias o 0L s e iol58l &g,

OCb_.u‘)bﬁl_;J«éj)M)b\' Cb.w)}dt.m.ﬁ)

4 (P WS ET, RH,,.n T, T T Jade opl s
Q.:i;LCA‘\jAQ,lF«},);J;\»oM:oL’;;%;
S dga &l 4 s Sl dga Oyl > 4 s
B e dad e Sogby Jilis (ol Slel
w5 3l oy

5 dad aan 530L S ol oSl 3 4 S
5o s O Wy, Js s e 0l il g, Jle
53 D=l e o3 Ve 55 Bl L
Ugs aVlo wlids s ool colu al o
y CIQ_JJJAJMJJAQLSJ)\J&M&‘P‘
BEW] Oy VU5 R S BN VP SINGINO R PR PV SN W
J2b 5 o3 ) e s sl e 5 Ao s ) sl
ol sl s e 4053 0 a3 Ol
Jsdee ETp iulisl Wy, @8 8 s Ol5 o
5 ol Slelu slus dys &gl > as s il
32 omd Sugby Jals 5 Gk 5ol e
el ((SALL mals cls @)

5Ok Jpab 55 BT, o) NCCE I
Ol 5 Sl ¥l olide 5o 5 JAalsl Ly, 5l
e l3 e 4S das e LS 2alS Wy,
350 sl gl &S 55 158 ol 4y il
5 obe Jd 48 das e 0L Ll Ly, andlas



Yo

ol 205 g ad s 53 iy B e Sdedidy Wy, Jokow

S 53 Sl ol 3 s Sl x4 by e
Las o 0L il il digy asdliae 550 (sl ulide
g 5o bl s e Jsad T e L) &S
Sloe glsn ol Susky .l Sl pws Aoy K
oL el Wy AVl 5 Jlad ulide g s 5o
| CE_M)J)QMJMJJJ_;})&‘.MJ@
oy ) w53 Bl 5 5l Jyd 5 5 (Ao
»oL e w by Sl gl s pae
el Bl A g asdllae 55 Glgwlis ST 55 SLe
0 o 53 Olieey s s 5 VLo e 53 il
03 ol sdalie Lol Bl Wy sl Sl ae Ao s
235 el a3 L Sbe oSl ol clela
Olss oo o5 ol ol Jls (pre o33 0 e
Sl 55l S 5 1sa glos il 5l b S ams
e Sesby LS 5 e Gl sl olel
ETp il aope o855 Sose v Sbogls
G ) kb s 9V 3L bl b e
(=l 3 Sls e e A5 slls sSLe 5o (ol
sl
2Ll ET, ol s 10, Ll o8] s
(& dodz) 5= Ols mma 18) 053 50l Joad
b Jls s e S U, 0 Jle Jpad pl
oK) 53 1sa ol am s Plu= s e OLES
3l Sl Ly, Galy 3 4) Jpesd e s il
Ghols Glas pldo 52 8 03 5 T sekte .S
sl al 3l (s pms 8) (3520 L)
anlllae 3550 Slewlide S 5o ol Cosb,y JBlo
S e A e LS s pae o alS Wy,
Jeas 5 aVlw elie bl ) ool cpl 3

Wiy s s 0L 15 s iyl 3l gy dao s
Js pme b s 5 Jle e 4y 5o L2158
IS 3 lea sl am s S0ke el sl
WS das o OLE il Ly andles 5 e (slgunlio
g 53 Ol Joad 5 Ao 53 0l 3 Jlgy Luad
P s s e sl g, s ) e
Ay amdllas 35 Slewlde S 5 d o b
Vb s Ve olds S das e 0L 288
3 A3 0 o s 5l 5 Ol Jsead oo
FCOU P VR P R A ER e O
e S gby 3550 3 Dl e b LS )
533l ol el 2 sl Jead sl
B s Sl e 53 a3 (g5 oK
5 Ol Gl Jgead 53 Ly pldas e OLLS
3 ober b 5o 5 doa Ve e o VL Lk
S 6 Sles 3 gl gme o3 0 pmlane 53 Ol
SVw elde 53 s e blaul Ol 5 0 & s
el ls gme 5 g3 9m0 557 oSl BT s,
e osb 4 oSl RH L Sl 5 L
e Z oyl 54l 2als doys ) o 53 6
S T Tineans Tonin Sl eris Gl s
ool ghyls (Ll Slele sla)n b 51 5 63
e O35 m ol A2l s Cte IS 0L Z
ke o VL BT ialsbl Wy, oS e S
il Lsy s 05 e 1y elie IVl o
S sl 5 Oy Jguad 53 2 BT b e
3 5o
5 ks elis s BT, Lislis Sk oSyl
et il s, Gle e szl &) <YL
bl Y e o Sle (F Jsd) das e LA Tl



IWAY Sl O oyled BV ol T Jle a0l 5 Wl

ARE2

e o ) e s ol Jead s YL bk
oy s, bl ol eVl gl i L.l s
SleS Il had elide 5o 5 axidls (ls s 28)
s Sl e s Jo5 Lgs el s Okl Gl
sUT ool Ol Jead sla 2oL Jb cpl L
Ll 03l QLS 5 g5 5l Dl fme 2 (6350 L,
ETp 5o a8 G35 i Oy o IS = o
S n ¥y b ulde 55 s s
B3P s S F 5 S pme Lps aelKay|
ol als
Ly b b 4 by o s

R e SEE B S RS TP e
L ol 355 (o 4 53wl slaelKe
A acwleee Sen i S s i 3l eslizad
sl 03,51 V L5 0 Jols 3 Slowbs ol =

el

L

5 b s ol Jpad s U sl clels
s e il s, o3 ) 50 sk
Aas e OLES
3> ETp ol s aoy, sUT )l oSl s
O3 e hals Uy, Las 5 YVl ulde
s Pl oSl ol 53 (8 Jsd) das e OLLS
sy Jad s VL elde 3 a3 les Ol >
23 Okl 5 5l 5o Ly ol s e Ol 15
Slad s Cusby Pl ol Sls ae ) cla.ﬂ
e ) S Ky sl 5 Olies 53 LT ol
Ao WYl elde 53 o 5 Okl 5 Sle s 5 Ol
NP WO IS [ BT TCORNA g FH
ol el ok o s s J e dad 53 alS
e 3 s LT sl sl e e s alS W,
Olelbw coul Hls pme doys ) CE.“A)J)‘\:}“««
sVl wlide 53 s oKl ool 3 oLl

03 Aoy ol deas e OLAS A1l Wy Las

Juosl 5 A el sl o S eed i, 5l ol Ky, B o palie -0 i

Jﬁajljn\
b | okt | Sl | Okeay | WVl | el | okl | e | Ok | aYL sl
VAR /) /) [ANY LVALA (Al (A
Tmin
A A A oY A A
Tmean
/e 0 /No /oY VAN /+q VAl o\ +/\ +/\ T
max
v /A Y \VA) \/o YN /¥ \/¢ A A% n
Y 0 ./0 -/ VAT Y S YA o | =y
RHmin
A —JA -t Vi -y \/Y o -Yn Vg Y/ ET,
¥ A W.S (m/s)
—/\Y —/YE Y/ VYV VAR -\ —v/A —+/0 =Y/t P
r

olelu cdt_uu BE) 4_:JU S e W .S chw BERS ST

Slpdle 5 padw BT, Gl dly e

‘JL_"N )" J‘)‘if.’:‘l—*‘ 4—7.-J'> Tmax’ Tmean’ Tmin

RH,,

in



I 255 s w93 el G g Sdeddy Ly Jdow

Sbs s sl ©lp ow 5 s g, 5l Jeols Ly, b b palie 1 Jus

Sk
5wl Sl | e | Ok | VL | b Sl | e | Ol | wYL b
(A N LVER3 Y LYV /°Y /*0
Tmin
oY v/ % LVAR3 /*0 /Y Y /A /et (Al T
mean
(Al (Al (Al /Y VAR /4 /A /%
Tmax
\Vi23 +/VA AVARY [VANY +/avV \/¢ Qravs \/\o \VAN \ n
—/8Y —+/YA -/ — /7 -y —/\Y -/ EAl —/0 — /Y RH .
min
/24 /0 — W a\% \A Y/A /A Y/ Y Yo ET )
/oY /oy /0 /o8 /oY /o8 N /) /) N W.S (m/s)
-\ \7Al /Y +/A A -\/7 v/ \AY —+/OA —/8V P
r

Slebw Jlaw 5 a il js WS Jle js ds s

g;m‘ dl.w JJM&)[{)JM L g:,\.f«Lw L}.sLU‘

Sl dle s e BT, Gl o Al s o8

RH

in

‘dl_w )J J‘Jis:.rl_w 4_>.-JJ T

T

max > Tmean > " min

Y| ng,u.L-fdl.a,L{;._y G o S omds i, 3l Jeols Ly, b ol palie -V Jgu

AT el il
b | ookt | e | ookews | eV | ab | ookt | s | okes; | oYL b
v/t /00 /*0 /*0 /et (VA
Tmin
/0y /°Y /ot /Y —+/*) /ot /Y v/ T
mean
/v 0 /oY — /2y /A /ot (VA
Tmax
Y \/A /o8 V/YY VXY \/¢ AR V/AY \VARA \V/YY n
—uve /oA Y| —eny IV Y R T
RHmin
—+/Y0 -Y/A = */No -A/& (VALY —/Y1 -yA EAN) /A ETp
IV Y —n g Y R /oY /oY o NS W.S (m/s)
—+/q\ —+/0) —+/YY V/EY =Y/¢\ —+/0 A VY v/0 Y/0 P
v

53 ol ol D3 e Sl a s ke i
o el i Ol Sltiad & Il J guh 4an
S b o 5 e Sasby Bl g, b
B R I N R EIppevee- I Ve PRGSO NGIUH I S
53 s e il et el sl olelu slaw
sl 5 Ol Ol Gl b 5 VL ulide
o o e Ol 4 s Sl 5 Bl sl
s e ol e e OLES s e 8 Al
s e ¥ e 3 oS as e OLES L2alS

Slpdle 5o padw BT, Gl A1y e

RHmin ‘JL""N )" J‘)‘fﬁ":‘l—*‘ 4—7.-‘)3 Tmax’ Tmean! Tmin

Sl (Jlaw 53 sl 53 WS Jle s Ao
sl b s tedee oL g Jle ps cell Ll
oVl BT, Wy, b cod ol olKasl 5o
P9 035 sl Bl dsad e o ol Lad sl
Al s e i i s e
sobe Jead oo Jlw o felde VAL pl s Lals
93 ks YV L s il Ky e o 2t
Lot s el ol edalive $VL ulide s JLa



IWAY Sl O oyled BV ol T Jle a0l 5 Wl

RN}

SLls 52 Sl Ol az s i by e bl
et LIS G b nl 3 ol $3 e
Slela sliss 5 oL ol ce v ¢l 5 (2520
58 o Sasby 4 by e ot s 05 1pn T
(¥ JS8) el el 4

5ol Olss U 53 ET il oSl o
Al e e s b cd sl ol
35d 53 gy bl s ol a s S0l
Ol Joad 5 o Csb,y Pl 5)ls jis
o omb a oo Ny bl gl Ol s L
SR 5 s s 3 o 61 2L s e L
Bl aal e ol 3l s shyls bl el
Sls sa Syl m am s ST 5 1sa Sl 4
Ll 8ol 53 o0k il o 5l il o
b o gl ol b bl 4 J b S o
Ll (§3 520 L)

sy b s gbls BT, SLe oKl s
bl oy ¥l ulde 5 Jsab 4dS 55 ($25m0
e s Ol am s o S0ke ol Sl s
g 3 Ay ket Gl ol 5 Ol Juad
e 03 8 e sk Bl el 5
53l e o g 5l el gl ANl 5 L
Sl AL e e Dl 53 o ghls sb e
Sl s Ol b sl oy 55 sl Slely
5 B sl e s s lls J b
i bl o&as] cpl 53 lgn ol am s Sl
Sl e Sl oasl 53 il e 5l il
SVw olie 5 b plo 3 50l Joad glinal &

SV Jsbes 5 5 Jle s e e <Y/E L s
el dlo s e

ol s s od BT sl oKl 5o
ke 8V L Sl ol Jead elde 53 (6 St
23 ol Ol as s sy e ol Jle
Crsby i s o 0L il 3 olKa]
Ol Jad Ll a J b adS 3 55 el
05 e S e gl A8 W, lat (S
slss cdeas o 0SS Olas s Joad 5 0/) 350
sy ket s b adS 5 sl ol clels
Ao e e S A4S e e 0L )5
Jiv 03 tacke YV L 2 5 5l Joad o Glae
03 s e Sl 4y STas Pl il
DL il gy bt ot Ve 5 b ulide
s il al oKl s 55 AL s o
gy bt b dsead ple 5o 0l 5 Okt
ROW NP

ET, o by Slaalin g oKl s
23 d ol DlEe 4SSl e VL w5y il gDl
el Jle 55 tede YO Uy ol 6V ulde
2 el ik ol 5 n ol 4 s Sl
Bl coul VU ol 5 0kl 5 lg Jged
3 dsab aan 53 gy oSl > e Cosb
u_:gtstj_;)-\,uwja}'%,:éuzwuwuﬁ
Sed a3y SA bl
S dpa &l amm s Jlas (el slela
G352 sy st i syl 1ga oyl 4
e Jad sl @ g5 oSl 3 EOL e
ot s VL ol 5 Jpead L 5 Dl

Mﬂdhtd«ﬂjbubyg}jf&j)b



Yoy

oI 9 e w53 Sl G R Sdedds Ay, s

Oln b slial a4y o) ol 55 5L e
o S Mgy b nd ghls Jsad L s
ke VBN Ul s bt o i L
syt e edaliie 0Vl ke 3 o8 il Jl o
50kt ETp Sles glag o Lloged ¥ S5
S5 ol 53 15 01 2 e lidlsn sla i

Aas e OLES

5 dsab ads 53 ET 5Ll ol ol s

o bl Olvwy Jad slimal & YL lie
Ly b ot ol (Ju5 g 5l s, bt
s ASL e o s Sl s S0k
=l Uy s gl s el clela
sl 55 18 Sl am s Sl 5 flas .ol

Ca_w‘ 63)4_.,0 J_Jj)bw*_ddbb JLJ g)*')li

ETp {mm)
I
{

* LI B I B B B |
[ S S T S S S S S
A S S S T
L S -
rrrrrrr I N
Mo

€

E 7 -

—

c

2

= f

T

=

2

[T

]

-

Q

LIS L L B B B |

[ S T S T N R T S
S - - S -
- T & o T o

RH.min (%)

wind speed (m.s)

4
\

L T S T L N Sy
P S S S - e e .
L S R .

rrrrrrr T R i

o

L

-

3

far}

]

-

]

E-,

]

Ha}
TT T T T T T T T T T T T T T T T T T 1T 1
LA . S ST R ol S S
E AT R G T S o
LR S . ~
rrrrrrr L e

YL

£

J‘l,a—

[=]

S

Y \

= 4.3

ﬁ \

S 4.

's]

Moo LIS L N Y Y B I Y Y B I Y Y B |
[ T S I T Sy
A A . . -
. S S N T R
e = T e s N O =

Y.e

L EE T S I S
EAE A I . S -

L S - - . . .
e =

é}""'}.‘."‘;“}‘h .h.m‘,:ﬁ (.;SL-\’- Lﬁ‘-‘" QJ'J’- L= SL] ‘.;Lasﬂi‘:.o ‘.g‘)f b\:—-«fu‘}nﬂé)b ‘;Lﬁj Qlﬁﬁ)bﬁ—“p
VAN =Y 12 A) g5 olaml 3 3b by 5 g i sb ) Bl (T Slolu (350 il




IWAY Sl O oyled BV ol T Jle a0l 5 Wl

YA

6‘} J")‘ J)) L;j—\? 4«5}?-).545‘)&5)\ Oliz.n.m_l‘
ol S 5 andlas (gl 5 5iS oaanl VY oy 5l

el

S S w5 X penr

S Ol an BTy ol s gy oy
2> S3aon S okins S5
shils ETp as sl 0L oyl 59, s 4 g
ol ab sl s (ol S 5 Sley ol s
e el sl bl Sl L, ren
Pl 51y JUES Ol s, Sl eslinad L ET,,
DS e wd 55 ls e (Sana = ol S
e 03 31 OLES S e B S 1,5 )5
Gl g oKl aalllas 3,5 Gleall
S AL o ol B eSSl g ol S Ly i
b S palis 53l gme SIS s 4
Bl slie 3 s me palS 5 ol clels
b e it AL e e sk
edalie VLo b s oal ol s ET, 2,
o 33 Ji 3t YO L S
Lt 5 s adllas 550 glealKan
sUT b oKl 4 laze BT, pslis 5 2alS
Il 5 ades V6 L ol 5 o3 (4VLe e )
sl

ET, ol ox aculs (Vo)) OLKes 5 5,k
Jlo 55 ek YT B () VYA ool LY
i aidaie 5l O el wlislie Lles S 5 1S
53 L () o) S g sl wils gy s
Sles 05,5 Blad L ol sl il e lilowS andllas
oS de adlaie s w3ly s glaolSanl Sl (soL s

Ly eS8 blaal Ol ¥ S 5 eS o5k &
Ses gosdm U g ol 53 ET, il
o=l (A e Yoro) ) sl 5 (S 5 anils
o o bl gl pla sl atdls J55 e Ly
Aol 1y e o Sl edel s o 20155l Wy, L
Bld= il gl S L) oK 5b 4 LS
Sl ol B Ly 5 Sob Sl s d b
Slelw sluss 50 g lea &l a5 ol S
Lgs 45 G 03 el o yees DlS L]
osd= B asl sl il ol s ET, W,
Rl ol cpl 3 5 S s L Ol
L ol L5 Liol il Jb ol el sl
S5 53 1y Ol 3 5aS USlyn 4 Coil 6345 (i
S O Jl J sed
Sl sy b S (YY) W 5 b
“Yero oolal oy 3 gyt oKl (gl |y VL
el 03,5 1S Jle 53 jtadkes =¥/ Usles V4T
G3si U ol adlas ) ol ans U oS
S (YY) 0L 5055 o ols Slseen
Cidizes oKl VN 5l Jup Ly ket i
Jslee ol 5 a5 sl )3 Olghol oSl (512 0!
RECV SCIIW P S SO WO WY/
Clm s oo s, b o ST 06 b
33 tedee 1V/8 3T sl ele s Ll o&Kans!
(OYAQ) Ol gd 5 Sl o, 8 . Ll es S 5,018
350 03 samnS idiee UL a1y a5 )
S Ol ol 005 55058 T8 e b,
J=l = LRH Gl Jo5 ) b sl
5 e VL elde 50 5 Ol 5 Sl dsead o
Lo 25 03 0l wliwlie .l o S 55158 Hls s



v.q

ol 205 g ad s 53 iy B e Sdedidy Wy, Jokow

@L:.a

Sl T O bl OYAY) s o ) 3 Lmons]
ool 355 e At 3 GOsLAS eslin
ady Al el 4l OLL (il dn
T N e

e g s s (> i3 B il
NP OB R P TG XD N P
Cin 162 5 andllae) ol angs 55 fee) )
Gy o800) S5 O 2l alaes o Js )|
(ol 58 5 0) ¥ oplet YY) Al

bl go15 e 8 Al ST e g (S e
S s 50 deime (5 348 e 3L e
2ol QYA (L jo 085 5 dams ( SO
S s e gl oules
Bl s ) s IS 4 (ET0) e o
5SS 05 5 psle cOllen U dad 3
(i Jer ooled o slsn Jls (o b
LOAY=04Y

Sl 5 el coslide 050 Ole g3 coolac e 5
O Pl Kgy oy VAT (e Gl
5 Gl pske aaliiagy Olal 53 e olS
N g sl o Jl G55 b e

(S35 S550550m Jsol (OYAY) (ol cosl sole
s ils Sl Lo plal ol sl oLl
ais AV O (gie

Ly s (OYAQ) Olo g3 S350 5 3l SL5 o3
abd 5 i cosby AVl 5 s ol s
3Pl 55 Dl 5o el &g i o
olecd TE A (Ugdo w3 b olKils) S
g ¢

A psdas andlls cpl s s Jols (g i3S S
o et 5 ANLL ET, ol i aals o«
(Y0 L L ool 53 (D ME (ol ils s,
S S 5 oSl 53 Il s
2 T Sl G0 6S adil sba el o
et Olgen (e S35 513 oy 3550 BT
o el o) ol Jead il el 4 by e
Ol il Jle ys csle YV 350> 3 &S il
AL b e 5 Al Ol op e e (6
5 ol ool WVl 5L 0T p3 S ey SusL
wils falS Jlw 55 edes Y/E 350> 5T b
ET, Sl s gy 5 Jool il a5 L
O aS Cb S o Olys o VL SWHL
P o3 Rl s, ls Jeasl ol Sk
o Ol5 e ool e cl L2alS OT ET, Wy,
03 Jsmame Wy gl ll 2 Jusyl js 8 3 8
Claal&l 55 Il pl b il o azsdS 3l gz
3 nlS Uy, shls VL 2oL sl 5 g5
Olss e ool ol ol il ) s, slols ET,
GLls e 53 ol 53 s SIS S5 S ans
sy s el adS Gl i el S S
534S A S a0 (V) O, 5 G555
omle s el ilssl Sl Ol sl cods
Sy o sy e 4 a5 T e 35
allas ol Glual & ax 5 bl o bog e Ol
o 23 ol sl el 4 BT, sl
BTy el s adllas ol 4 51 3
Cidies GlaelKi] 53 saddBl o e 31 S a



IWAY Sl O oyled BV ol T Jle a0l 5 Wl

A\AK

Kumar, S., Merwade, V., Kam, J., Thurner, K.,
(2009), Streamflow trends in Indiana:
Effects of long term  persistence,
precipitation and subsurface drains, Journal
of Hydrology, 374: 13 pages.

Shuttleworth, W.J., (1993), Evaporation in:
Maidment, D.R. "Handbook of Hydrology",
McGraw-Hill. 4.1-4.53.

Tabari, H., Marofi, S., Aeini, A., Talaee, P.H.
and Mohammadi, K., (2010), Trend analysis
of reference evapotranspiration in the
western half of Iran. Agricultural and Forest
Meteorology, 151 (2): 9 pages.

Tabari, H. and Talaee, P.H., (2011), Temporal
variability of precipitation over Iran: 1966-
2005. Journal of Hydrology, 396: 8 pages.

Thomas, A., (1999), Spatial and temporal
characteristics of potential
evapotranspiration trends over China. Int. J.
Climatol, 20: 16 pages.

Wang, Y., Jiang,T., Bothe, O., and
Fraedrich,K., (2006), Changes of pan
evaporation and reference
evapotranspiration in the Yangtze River
basin, Theoretical and Applied Climatology
, 90 (1-2): 8 pages.

Xu, Ch.Yu., Gong, L., Jiang T, Chen D., and
Singh, V.P., (2006), Analysis of spatial
distribution and temporal trend of reference
evapotranspiration and pan evaporation in
Changjiang (Yangtze River) catchment,
Journal of Hydrology, 327: 13 pages.

Zhang, X., Ren, Y., Yin, Z., Lin, Z. and Zheng,
D., (2009), Spatial and temporal variation
patterns of reference evapotranspiration
across Qinghati- Tibetan. J. of Geophysical
Research, 114, D15105, doi:
10.10292009JD011753: 14 pages.

Zhang, X., Xu, CH., Chen, Y., Ren, L., (2011),
Comparision of evapotranspiration
variations between the Yellow River and
Pearl River basin, China. J. of Stoch
Environ Res Risk Assess 25, 12 pages.

Zhang, Q., Xu, C.H.Y. and Xiaohong, C.,
(2011),  Reference  evapotranspiration
changes in China: natural processes or
human influences? Theoretical and Applied
Climatology, 103, (3-4): 10 pages.

H>J 4(\\*/\5,) :oJJﬁ\_]a c.\_lb Q‘J\:.G_..c L;.\_:S
s s 3 OS5 sk (S s
O_}JJ/ 4J\_.i:)| WLJJLSUL’ dk—.’.tt’. cw)‘ 29
R NS ‘Jxﬁh LSL”A‘J»
&5}5}).)\_’:.& ‘(\VVY’) :J,st_.,a| O_LG cu.;"._.a\.} J\_>-j.n

Abtew, W., Obeysker, J. and Iricanin, N.,
(2011), Pan evaporation and potential
evapotranspiration trends in South Florida.
Hydrological Processes, 25: 11 pages.

Dinpashoh, Y., Jhajharia, D., Fakheri-Fard A.,
Singh, V.P., Kahya, E., (2011), Trends in
reference crop evapotranspiration over Iran,
Journal of Hydrology, 399: 12 pages.

Fooladmand, H.R., and Ahmadi, S.H., (2009),
Monthly spatial calibration of Blaney-
Criddle equation for calculating monthly
ET, in Southern IranlIrrigation and

Drainage, 58: 12 pages.

Gong, L., Xu, CH., Chen, D., Halldin, S., Chen,
Y., (2006), Sensivity of the Penman-
Monteith reference evapotranspiration to
key climatic variables in the Changjiang
(Yangtze River) basin. Journal of
Hydrology, 329: 10 pages.

Goyal, R.K., (2004), Sensivity of
evapotranspiration to global warming: a
case study of arid zone of Rajastan (India),
Agricultural Water Management, 69:
11pages.

Jhajharia, D., Shrivastava, S.K., Sarkar, D. and
Sarkar, S., (2009), Temporal characteristics
of pan evaporation trends under the humid
conditions of northeast India. Agricultural
and Forest Meteorology, 149: 8 pages.

Jhajharia, D.,Dinpashoh, Y., Kahya, E., Singh,
V.P., (2011), Trends in reference
evapotranspiration in humid region of
northeast India, Hydrological Processes,
Doi: 10.1002/hyp.8140: 15 pages.



Geography and Environmental Planning Journal
23" Year, vol. 47, No.3, Autumn 2012

ISSN (Online): 2252-0848

ISSN (Print): 2008-5354

http://uijs.ui.ac.ir/gep

Analyzing long term trend of potential evapotranspiration in the
Southern parts of the Aras river basin

M. Esmaeilpour. Y. Dinpazhooh

Received: July 19, 2011 / Accepted: December 13, 2011, 49-52 P

Extended Abstract
1- Introduction

Potential evapotranspiration (ETP) is
one of the most important component of
hydrological cycle for irrigation systems
scheduling, preparing input data for water
balance  hydrological models, and
assessment of hydrological effect of
climate change. One of the major issues
of human societies in the present century
is global warming due to green house
gases increasing and water resources
crisis. As a result, climate change may
have significant effects on some of the
hydrological parameters such as runoff,
evapotranspiration, soil moisture and
groundwater. Also, evapotranspiration is
most important component of
hydrological cycle after precipitation and
usually  crop  water  requirement
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determined using ETO. Any change in
climatological parameters due to global
warming will affect evapotranspiration
too. Eventual global warming may
increase dry conditions in the world with
increase of  evapotranspiration and
intensification of desertification.
Therefore, Earth’s global warming may
change the hydrological cycle
components and global water resources
will re-distribute in the time and place.
This may intensify desertification in arid
and semi arid countries such as Iran.

2- Methodology

In this study ET, values computed
using the Blaney- Cridle method for the 6
synoptic stations located at southern part
of Aras river basin in the period 1986-
2008 (23 years). Furthermore, trend of

ET, and some meteorological variables
(precipitation, maximum temperature and
minimum temperature) which affect it
were analyzed in both annual and
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seasonal time scales. Data used for E ¢
computing  involves: mean  daily
temperature, minimum relative humidity,
wind speed (m/s) and sunshine hours. For
trend computing, the effects of
autocorrelation cofficients until 31 lags
were included. Then trend analysis was
performed with conventional MK method
(for series with insignificant
autocorrelation) and modified MK (for
series with significant auto correlation).
Mann — Kendall method is one of the
most commonly used non parametric tests
for considering trend in different
hydrological and climatological variables.
Test statistic Z was obtained from Mann-
Kendall equations compared with normal
Z in significance level@®. If Mann-
Kendall test statistic absolute value, Z,
was more than 1.645 then the trend
(increasing or decreasing) considered
being significant in 10% level. If it was
more than 1.96, trend considered being
significant in 5% level and if it was more
than 2.33 then trend level will be 1%. In
addition to trend test, slope of trend line
also estimated using the Sen’s slope
estimator.

3- Discussion
Results indicated that variation trend

of ET» as one of the main components
of hydrological cycle at southern part of
Avras river basin has spatial and temporal
variations. Among all stations, Khoy
experienced the most sever significant

increasing ET> trend (P<0.05) at annual
time scale. At this station strong
decreasing trends detected for minimum
relative humidity, which was stronger
than other stations. At this station some

parameters related to air temperature
(i Trax) and wind speed showed

increasing trends. ETPtrend line slope
estimated about 25 mm/year at the
mentioned station. Increasing

insignificant trends detected for ET, at
Makoo and Ahar stations at annual time
scale. At this station decreasing trend for
relative humidity experienced. Other

station’s ET, trend was detected to be
decreasing (but insignificant). At seasonal
time scale, combinations of both positive
and negative trends observed for stations.

Khoy station’s seasonal ET, trend for all
seasons was positive (autumn was
significant at 5% level) and at Parsabad
station was negative (but insignificant).
Among considered parameters, trends of
sunshine hours at all stations were
significant at both seasonal and annual
time scales. Minimum, maximum and
mean air temperature in annual time scale
at all stations had increasing trends.
Trends of autumn precipitation at all
stations were decreasing. Decreasing
trends observed for wind speed at all
stations (except Jolfa and Parsabad) at
annual time scale.

4- Conclusion
Results showed that among all
stations, Khoy had highest significant

increasing ETe trend which is due to
significant increase in wind speed,
sunshine and significant decrease in
relative humidity values. Maximum value

of ETPtrend line slope at this station
observed at annual time scale which was
estimated equal with 25 mm/year. Among
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all stations the strongest decreasing trend
slope belonged to Parsabad station (at
annual time scale) equal with 8.4
mm/year. Among parameters which their
effects considered on evapotranspiration
more variation related to autumn sunshine
hours in Ardebil station which is about
3.7 hours/year. The most decreasing
precipitation trends observed at Ahar and
Parsabad station which the slope of trend
line was about 2.4 mm/year.

Keywords: Evapotranspiration, Blaney-
Criddle, Trend, Mann-Kendall, Southern
Basin of Aras River.
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