Journal of Water and Soil
Vol. 34, No. 5, Nov.-Dec. 2020, p. 1141-1156

&’2‘:@2? ;)

(63298 2bus 3 pale) S g O 4 i
WFI-N0F .o ATAR 55— 13T b olaid FF s

d&b}ﬁ—d«l&dm
Ol ol Cilises 15 53 450, slos oSl 3,50 p dod (65 0,18 sla K

Fehi)p g T Lo, Cowm —Tal5 gl i e = H10LeS e o5l
“"QV/'/\/\* C_JL‘JJA C"JU

2SS

395 S 50 Lad (gilqy oy ioxie 383 ey b+ ol 418,55 51,3 d g3 5y90 D990 sla gy 50 Lod Olyuii (6,18, (slagSIl ol 5

sbed 5k 35052 sl (sglune ol s 1 oalisl plplis el sl 4 g oo G g s Jloyp ke (] @ 4 dm e G5 (0le
031> 8l,| dbogs po diges (slmolKiunl g ]yl (coulBl Caliste b dusys diljg, (clod (pSbe 390y (slp 1y otts (oSl Alio ol 5yl s ailjg,
5 Al i e Gl et 5 Gk 5 S (ol adss ds a gl 98 o Gllas o orldl saipadss pslate pl 4y sl
Leoals o (gilos oolel g JLoj 5l s (g )S) Slocss| s 2855 g0 i GloolSins] (s sl Silotiuges 450500
L = VYYD 1 e (slamolSis] g adgs du (sly o] atals a5 a8’ o a0l ngSl ples j3 1) Tose 51 (o0 393 o 48l)) ol s odls 351,
359052 65 5>y ol ol bagS soled 55 b yiito ol 39 (sl Sl (oKt (sl puito (BELR) o 3, l5ki] gy ps 3l o +/YF
Ay (glod a3 o s polie ol L ABb o ZOVIA ¢ Z¥AIY Gl dluiin g dineS (slod (sl puiio sl (Jolo adgd 4iljg, (slod pSike

g 0133 &ligy (slod Sile y5l 2 (sl (StumsS abss 3 TV Jlaho b iy slod b (s sl 5ol aliaS (slod 4y S
ol 29152 53 ooy (slogSIl (VL (LUl 51 s &gy (slod (5ilke 5112 powyo (58I b Wlis oyl 53 0 &) (slmgSIl ulid g xislg
L powye 595 e ailjgy (slod uSlo 390y MBI 1 iy Cannlen g dusliio g ianly ylme (MSE) Uas w50 xSk 315 (ke

il o ZYY oS 0dgr SliunsS ddgd (gly otid &3l,1 (5ol

Silots (S Bg05 iljn)y (slod (Kl dineS (glod cdiniiy (slod ¢ Forw)S ) (595! 1 5lS” (g0 jlg

ol @)l 09 g LolSius] den 10 40> (g Dgus o duwlies
Job o Shaliie iy 5 4SS sl oolw (1Ske jl Sla
o> 0S3lse 2505s (el powye Lally) D900 2512 joyailed
Ojgo 4 g odd Ll e cpl (Goxie (39 oplite 1258 L 4y,
oliiel v e el yao e 3l (oe L Jad Yolie
ol ol Las 3591 ol ol s sl

5 o8l 15 ol (V) alasly 1505 G wal8l dlice i
Jole SO Gyaio d (i ol Jige dilig; (glod e S
(V) S o f1 plie
T = )
T =05T_ +05T 0)

Llgy U e (o8l (cabnabgd olsail 4 5l ol plo
A lgn 48 algy Gl plpls e 1)) dogype waldl b cuslize
ol (6990 WIS dpmsloe gyl <B L) &ilg) (slod (Lo

9 foediane ©j9o |y (ilie (sLaby) oS dng}y

LVRUFY

9998 (oo wgune cwlidlon by yiie p Fare 5l (S o>

2P ok a3 Ld st ol Cansl o8l ol Siene I (S

il slacdld )3 6 i1l 5 059 saslil shivdils
)15 (659liS diue )3 0329 42 g (anbo

ot S pme S§ and JSS oole 9y SO Lo e

D ooy B0led sSiwd bawgs e (pl 0l Cunlyay dg>

abgyo e g9y il S JISEIL il (ABly glod (Sl

SloyS yimly s oKl ¢ ol (clmojls (658> (gommatily -
(Email: bahar.mirkamandari@gmail.com : Jszus osi 5 —%)
(55098 Sty ¢g5ygluiS (lidlon (6558 9 Hltih G 4 - 5 Y
Ao (w3 olSuiily
Mo doly oMl Sl oKl ¢ ole Ol guae -

DOI: 10.22067/jsw.v34i5.76165



1129 60— 3T B oyl FF ul> (S gl 4y VIFY

. . ﬂ-(t _tx)
T=Tmin+ (Tmax-Tmin) cos | —————
2(tx - tmin )
i Jbo o ol glod (sl 455U (D)
T = Tsky + (")
(Tset - Tsky) exp{-k[t - (12 + (Da/2) - ¢ Da)]}
t=12 + (Da/2) -a Da (YY)
. . 7(1-4a)
Tset = Tmin + (Tmax - Tmin) cos| —— | (V)
2(3-4a)
In Tset _Tsky
Tmin _Tsky (\f)

K=
24—-D, +2aD,

tset «olsdl Lgye yloj ;o Lod TSEt ¢ 0956 59, Job Da
el SO 5l gy b e ulm»] slos Tsky bl oyt ol
sl +[oF ply @ jlaie g a0dyss )8 5 S

sl sl ) (il slagS (V) e 5 w5202,
olwl liwl Slisaas § S bl ) ailjg) slod bawgio
Sl e alpo g be 5l o0 L1 (00) ol oSl g (o2
Slos,S 1)) ailjg, (lod Lawgio 359y
T =-1.132+0.417T,, +0.591T, (10)

2 aligy sled bgio 3yl 268 (F) oylSen 5 555,3
Oygmo Ay Aol Wb dlgiidy ol p) S des o S bl
sadal) Bl wljg, (gaineS g aiin slalos I (s e S5
ol 05 1)) (V9)
Ln(T,,, +30)=-7.023*10°% +0.377Ln(T,,, +30)+0635Ln(T ,, +30) (V%)

3 o> (5S3lo 3512 powsyo (slo by im0 Lt sty
oSl Ol sl dlie Gan s J0)s5 1 Joid LB <
il (o )3 alisy sled (1Sl dnule (sl i (3
dl)—’ )_:d._.d) 9 0l C)’Lo] u.:hb}i” qu)JLJ ] ul))‘ @Jﬁl
dl_lbobl.) u»l.wl).» 4.‘99:).0 [‘,Jﬁl Ls wL.m 43])'9) ‘)Ai-’LMQ U"I 5)5]).3
5 s ¢l a8l s 4y yyxe ailee 53181 g b oy
o=l il Jeols @l (F) el oasd el (SLilodes 9 Slle
EySdiged Llosds did)S ,a ol Limel ploul o ganddbes
odlésiw dy90 M9> D diged deb °l§-:-’*‘:’.| ul?w‘ L51)'.’ n&uw
po—oye atuly Ly adlie cpl )3 008 &) gulis dusliio § 4335 )13
Lalas claspe 5:8lo by 1o () dbasl)) Lo (6,68 5Siko
wleiin Lol YU oy by & anl o ploil (MSE)
o ) ol 4l s ] (sl i) slod Sile 2]

Lo 5 S5n dmlno (sl > s inlS (gl mudtano i
A g5 e o Lol 5l Aiged Win led,S ) 5,

lpa (Lo alos (sl 1) 5 slagS (VF) "ol 5 " osil
wloaly &)l Lod (g 9 digeS y0lds |

39y Jsb (a)
T=Tmin + (Tmax-Tmin)sinr(t _tmi“)} (v)
D, +2a
b Jsb (b)
T = (T =)+ T~ (T ] 2 )| (v)
d = (Tset-Tmin) / [exp(b)-I] (¥)
. zm
T=(T_, —-T. T 3
= (T m.n)SIn[Y+a2j+ )
Ti = Tmin + (Tset _Tmin )exp (b_zn) (F)

(;') aslxo )I e uL»S] L_Js).c PN Ly Tset ‘@97.6 )'5) J9]o Da
Z 59y Jobo cleliw sl ol celus )0 LaTi dod JBlis yloj
slod el e o 520 VO glasyl 5 g b Job wilelu dlass
OYolseo 0 —+/VWo VIV VA i anCd @ cul polio lon
ol 34

slod (55, 51 Wiy cslod 25902 sl (10) lSam 5 S
ool Cowddy SleMbl b SluwngS cadhaio S5 )3 dindi g oS
2 dadus slod 59 .00 )S iy 1y (V) alaly ,Kks slaicls )
] oS sl 99 ﬁl).g Vo 4.‘::;.‘) O:’.l
Tag =0.606T,,, +0.394T (v)

3 e |y Ig (glod (sambre &¥las (A) oDl 5 7 JluasS
Slod S &l s K6 S 5l e 9 oy sl

)9y J9L> P L;.CL» LgLoJ ngbu 69§J1

tx =12+ (Da/4) h ]

t., =t +abDa ()
T = Tmin + (Tmax-Tmin) cos (v+)

1- Parton
2- Logan
3- Running
4- Kimbal
5- Belami



Riax

Ol ! (ool Cilisio (2155 50 4il3gy Slod (Sileo 8591 2 W (50 2, Sl gSl

2 Led yuxite Hl, a0l 4 a3 .l oas odlisinl pols dlie (o a
Aejls g ol plosl Cplpls sl Cglite Calise (slaealdl
Ehaddgs s L C)I)f‘.] )9“,5 dl)-.’ LSQ.JB\ EANERILS ol
dos 5 Sblo 5 (ol ( SluwnsS o8l dw & ol eSS oo
s s dailsy o)y Jla o ol dllie ol odds iy Sblo
Ol (4863) ol 4l ol (gl wlig) slod (3:iko 3,91,

S 43l

(gt g A

e iR Gy ) gl yetS (W) plylSen 9 (5,9
e Sllodess g GLly g SlensS (ol 4dgd 4w 4 jgc
Giagi (1 X O Johis) sanadss o) J Jols ls a8
(\ JS_‘.;) e Sy sl O‘ﬁ‘ ENodiy Al D odlaiwl JUELES
Yoliel b SliwansS adgs o) dlel b ol adss .l onis &3l
Gl 0 asuie ¥ oolael b Sbly dews 5 Sblo ades o

B pigy 9 dlge
Lasuly g dadlas o 9o dilaie

sba iy bl ;a5 a8 el jolag (59948 !
eSS ol il giie Hloan (ol L Gl g 0)b ol
L 480 dw g a0 YO odgizee )0 &S Cunl ey muws (sloyguiS
PY U addy w5 a0 ¥ 5 Jod (o adBo FY g a5 0 ¥
SLE 20> Ar D90 Gl 0ud @8lg Sy Jobo adids VA g asyo
Slwd oS (658 g ol odd ZBly ylyl M s3ga5w0 yd o)
loogs i) 1) 186 it Olal Gln 5 ol 2530 gucms
095 Al g Slodd 01038 Glpl ()8 Qg U opé jl a8 o )ST;
(1) 3555 o Mloxs @ly oll Jla i 5 o5 5,
ol M g Sipgis oSl YA (558 Ton 538" 0l
comlidlon loslw dy diuly wlideuldl o (i e oS!
5 loystd (Pl (Jgose (il LmolKi]
sbaelowl Jlo ol Lyl gy )ljg 4 dtanly (oo yoes
o) oyl 5Ll 5yl (o5 slesel BB el g YL s g

(YYe cg;58) (ol aigd (soliimg] oyloni 9 ol —Y Jgua
Table 1- Name and number of Coastal cluster stations (Farzandi, 2011)

o5 | a,m o5 | ‘aU ol ! b)Low: ol | roU o ! b)w ol ! fob'
Station number Station name Station number  Station name  Station number Station name
1 bl 9 (] 3 & El 4l
Abadan Astara Omidiye aghajari
4 Jo933 oLl Law 5 FONRH 6 350y ol834,8
Safi abad Dezful Bandar Daier Lamerd airport
7 oole o 8 ISR 9 Renle,
Bandar Abbas Bandar Lenge Bandar Mahshahr
10 uLH(’ 11 Ot“’y 12 )""‘“l)
Behbahan Bostan Ramsar
Coastal Bushehr Dehloran Dezful
Qara kheil Bandar Anzali Gonbad kavus
19 e 20 Sl 21 S o
Manijil Jask Qeshm Island
22 il 23 gesl 03> o4 S 033>
Babolsar Abu Musa Siri Island
25 e 26 e 27 .l
Kahnooj Minab Gorgan
28 4 °5|)'° 29 )Q(“’ﬁ’ 30 )“’)Q("I)
Marave tappe Noshahr Ramhormoz
Pars Abad Rasht Bushehr
I I .a oA .
Ahvaz Shooshtar Sarakhs
37 oS oy 38 J 39 S
Kish Island Zabol Zahak
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Table 2- Name and number of Mountainous cluster stations (Farzandi, 2011)

ol ! 05lowid oyl oU ol ! 0y lowd o] o 8! & loud oKyl oU
Station number  Station name  Station number Station name Station number Station name
| ol
! s 9 Liile,S 3 sy
Ahar Kermanshah Arak
Mahshan Baft Bijar
7 Ay 8 o9y 9 2290
Birjand Borujen Borujerd
10 Ol)b 1 ule(mpl 12 u)r—.)u FM""l
Daran Esfahan Eslam Abad
13 423 14 ok 15 29
Urmia Qaen Gharve
16 KL 17 ol53g,8 lsen 18 o) Olden
Golpayegan Hamedan Airport Hamedan Airbase
19 P! 20 S 21 s
llam Kabootar Abad Konjvar
Aligudarz Khalkhal Sirjan
25 e 26 o) 27 Lhe
Kuhrang Lordegan Mahabad
28 e 29 A 30 el
Maku Malayer Maraghe
Marivan Marvast Meshkin shahr
34 ot 35 A 36 -
Naein Shahrekord Natanz
37 '°9§)'5)73é 38 )‘e(‘:‘"l)" 39 Jﬁb)l
Firuzkuh Piranshahr Ardebil
40 032903 41 )5““’ 42 Al
Doroudzan Dam Saghez Sahand
43 S 44 N 45 .
Sanandaj Sarab Sardast
46 o3 47 sk 48 ol
Zanjan Nahavand Shahreza
East Esfahan Torbate Heydariyeh North of Tehran
52 i ol 53 ot 54 oA
Siah Bisheh Khodabandeh Tafresh
55 o 56 = 57 e
Takab Yasuj Shiraz
Shahre Babak Zarrineh
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Table 3- Name and number of Desert and semi-desert cluster stations (Farzandi, 2011)

TSRS RESWRIRE 0 8ay] 5, RESWRIRE ol 0)los RESWRIRE
Station number Station name Station number Station name r?&?;g):r Station name
Tabas Fasa Bafgh
4 [ 5 "\‘“})L:’ 6 d)9om
Bam Biarjomand Bojnurd
7 A pul 8 )ib 9 QI'W;P
Boshruiyeh Chitgar Dogonbadan
10 4 OL:’SD 11 ~ 12 w0908
Doshan Tappe Qom Ferdows
13 - 14 o193 15 o)
Garmsar Qazvin Rafsanjan
16 ol 17 Ol 18 hlall s
Quchan Golmakan Hasan Abad
L il 20 >3 21 OIS S 38555
Iranshahr Yazd Jeophisic Tehran
22 G 23 plbxs 24 o
Jolfa Konjanjam Kashan
25 3 26 A 27 Sllg
Kashmar Khash Khorbiabanak
Khor Birjand Mehrabad Airport Khoy
31 N 32 et 33 s oo
Lar Mashhad Miandeh Jiroft
34 u‘-‘*ee 35 )9"L‘“" 36 t"bl{ Cody 'I“‘U
Nehbandan Neyshabur Robate poshte Badam
37 yswe 38 ol 39 e
Sabzevar Zahedan Save
40 glies a1 292l a2 M
Semnan Shahroud Anar
43 JL’T P 44 Pl? Coy 45 °}i‘
Khoram Abad Torbate Jam Izeh
46 Ol9l)"“’
Saravan

5
(VY 53558) yomo dilio (551,81 (gusanigh (bl ooyl (grinain - JSW
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Figure 1- Clustering of Iran based on partitioning around medoids (Farzandi, 2011)
(1- Coastal, 2- Mountainous, 3- Desert and semi-desert)
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Table 4- Specifications of the first cluster sample stations

g3, o] @b Ol aldle G2 aldle Jib (M) gl
Row  Station name State Latitude Longitude Elevation(m)
1 hheo! oS 38.36 48.85 -21.1
Astara Gilan
2 ol i 27.21 56.37 9.8
Bandar Abbas  Hormozgan
3 b ohite 36.90 50.68 20
Ramsar Mazandaran
4 G oS 37.47 49.46 236
Bandar Anzali Gilan
5 bl ohite 36.72 52.65 21
Babolsar Mazandaran
6 o83 els 36.90 54.41 0
Gorgan Golestan
7 &) oS 37.32 49.62 8.6
Rasht Gilan
090 At diged (o] Wlasuiv —0 Jouo
Table 5- Specifications of the second cluster sample stations
Gad s Kuw! oU obw! Wil o, oldlas Job (m) glas !
Row  Station name State Latitude Longitude Elevation (m)
obidle,S obidle,S 34.35 47.15 1318
Kermanshah Kermanshah
2 n3) i 3765 45.05 1328
Urmia West Azarbaijan
3 e s 29.46 55.68 1739
Sirjan Kerman
25 e s Jolee 32.29 50.84 2048
Shahrekord Chaharmahal va Bakhtiari
o ok 36.66 4852 1659
Zanjan Zanjan
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Table 6- Specifications of the third cluster sample stations

yd, ol U Obw! Wil o oldlas Job (m) gl !
Row Station name State Latitude Longitude Elevation (m)
1 Lé o 28.89 53.72 1268
Fasa Fars
2 Ul ol5298 ol 35.69 51.31 1191
Mehrabad Ariport Tehran
3 i i 34.77 50.85 879
Qom Qom
4 > % 31.90 54.28 1230
Yazd Yazd
5 ohal sl 5 Ol 29.47 60.90 1370
Zahedan Systan va Baluchestan
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Table 7- An example of temperature irrelevant data in Kermanshah station of the second cluster

o] o

Station Jb ole 39 TO T3 T6 T9 T2 T15 T18 T21  TOO
Year Month Day
name
olisle s 1987 12 3 -7.6 -9.8 -4.6 8 5.4 8 1 -4.2 -5
Kermanshah
olisle s 1990 6 20 12 4.5 23 30 31.6 29 23 16 14.2
Kermanshah
sbidle s 1994 9 5 12.6 12 28 21 258 27.2 24 194 164
Kermanshah
sbidle s 2006 5 12 6.2 8 156 202 253 10 24 20 18
Kermanshah
osbisle s 2011 7 4 168 174 19 334 22 19.6 17 15.4 14
Kermanshah
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Table 8- An example of temperature irrelevant data in Kermanshabh station of the second cluster after screening the data

ol ol .

Station Jb ole 2 0 T3 T T9 TI12 TI15 T18 T21 TOO
Year Month Day

name

obidle S 1987 12 3 -76 -98 -46 2 5.4 8 1 -4.2 -5

Kermanshah

obidle S 1990 6 20 12 145 23 30 31.6 29 23 16 14.2

Kermanshah

obidke S 1994 9 5 12.6 12 18 21 258 272 24 194 164

Kermanshah

obiileS 2006 5 12 6.2 8 156 202 253 24 24 20 18

Kermanshah

obidle s 2011 7 4 16.8 174 19 204 22 196 17 154 14

Kermanshah
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Tavg = 0.047 + 0.489 Tmax + 0.508 Tmin (YY)
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Chart 1- Matrix dispersion characteristics of the behavior of input variables in the first cluster pattern against each other
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Table 9- The coefficients temperature patterns of the first cluster, t values and probability values

o 8o 3 )lailiw! cul o o 3 ,lili! cul o p-value
Model Unstandardized coefficients Standardized coefficient t
B Std.Error Beta
1 (Constant) -1.902 0.018 -106.706 .000
Tmax 0.900 0.001 0.976 1209.238 .000
2 (constant) 0.043 0.006 7.421 .000
Tmax 0.489 0.001 0.518 925.540 .000
Tmin 0.508 0.001 0.482 860.263 .000

Jol adigh slosogd (5651 souile L Clasuin — Y+ Jgia
Table 10- The residual of the second temperature pattern in the first cluster

oo por Sl e e Bl ool
Minimum Maximum Mean Std. Deviation
Residual -1.645 1.646 .000 0.5485
Std. Residual -2.999 3.000 .000 1.000

Dependent Variable: Tavg

Mean = -9.00E-13
Std_Dev. = 1.000
N=73300

2,500

2,000

Frequency
9

1,000

500

Regression Standardized Residual
Jal asbgs slod 093 5o (sosilo 3L (SlglS @2jof - fages
Chart 2- Residual distribution of the second temperature pattern in the first cluster

Dependent Variable: Tavg

Expected Cum Prob
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Observed Cum Prob
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Chart 3- Residual probability of the second temperature pattern in the first cluster
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Dependent Variable: Tavg

Regression Standardized Residual
i

-3

T
3

Regression Standardized Predicted Value
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Chart 4- Standardized residuals distribution of the second temperature pattern in the first cluster
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Table 11- Final estimating daily average of temperature patterns for the first cluster and each sample station

) 4{'55’ $lod (Sl 26 55! R2  .StdErr Durbin-Watson F P-valu
Final daily average of temperature pattern
gl eds Tavg =0.047 +0.489T max-+0.508T min 0995  0.54 1.901 84230313  .000
First cluster
A')L;“‘ Tavg = 0.066+0.503T max+0.497T min 0995  0.55 1.837 10638448 .00
Stara
ol Tavg =-0.51+0.509T max+0.483T min 0993 053 1.774 7410276 .000
Bandar abbas
R)‘“") Tavg =-1.71+0.540T max+0.456T min 0995  0.50 1.742 11176953 .000
amsar
A Tayg=-0.178+0.546T max+0.456T min 0997 041 1817 17674753 .000
Bandar Anzali
. )t;“l’f Tavg=—0.303+0.513T max+0.490T min  0.996  0.47 1.880 12881664  .000
abolsar
GOK; Tavg =0.26+0.487T max+0.498T min 0993  0.70 1.984 7038662 .00
organ
Rwrit Tavg =-0.11+0.483T max+0.511T min  0.995 0.56 1.971 961229.8 .000
as

dsgere pj slaped | Su p g adgd (gl ol W)l (slagSl
e (MSE) ol g0 (5s53e 383 o 25 pgsy 5550 L
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Table 12- Daily average of temperature patterns for the second cluster and each sample station

) f".” $lod (aNle led %! R2  .StdErr Durbin-Watson F P-valu
Final daily average of temperature pattern

P 4%° Tayg=-1.009+0.572T max+0.450T min 0993  0.85 1.932 35968906 000
Second cluster
WlF Tavg=-1.125+0578T max+0.443T min 0993  0.80 1.862 809487.2 000
Kermanshah
o Tavg=-0644+0.539T max+0480T min  0.994 077 1.786 8331356 000
rmia
g"f‘“ Tavg =-0.613+0.549T max+0.498T min 0990  0.92 1.860 5547957 .000
irjan
25 Tavg=-1.735+0.624T max+0.403T min  0.992 0.79 1.980 662077.3 .000
Shahrekord
Zﬁ’l’f"} Tavg=-0.864+0.559T max+0.443T min  0.991 0.89 1.952 633049.3 .000
anjan

Wgod Lol 51 Sy 2 5 pow dnigs gl ailie, (Slod (ke 3)91 2 (25 5NN -IY g
Table 13- Daily average of temperature patterns for the third cluster and each sample station

) ?‘5” $lod (xSl 2e5 5! R2  StdErr. Durbin-Watson F P-valu
Final daily average of temperature pattern

Py b Tavg=-0.935+0.552T max+0.479T min  0.994  0.75 1.855 44717214 000
Third cluster
Fu Tavg = —0.826 +0.531T max+0.515T min  0.993  0.76 1.952 7322732 000
asa
Jlg])Q(o o8ag,9
Mehrabad Tavg=-0.935+0.589T max+0.419T min  0.997  0.57 1.789 16641729 .00
Ariport
Qﬁ’é Tavg =—1.091+0.561T max+0.466T min 0995  0.76 1.987 10191914 .00
om
Y)kd Tavg = —1.246+0.570T max+0.456T min 0995  0.69 1.839 11247766 .000
az
Zdr:“;‘)' Tavg=—1.427 +0.582T max+0.472T min 0990  0.87 2.213 5349574 000
anedan

MSE apole b dlio (! 55 (65 (99 9 Jgore 9y 42 Jgl adgs (slod (il dunliio -V € Joua
Table 14- Comparison of average temperature in the first cluster using the conventional method and the proposed method in
this paper by calculating MSE

b Jol asdgs Iyl ol A sl I sl gES e,
Temperature First cluster Astara Bandar Ramsar Bandar Babolsar Gorgan Rasht
Abbas Anzali
\MSE 0.52 0.38 0.29 0.39 0.20 0.35 1.1 0.92

{MSE 0.45 0.31 0.24 0.36 0.18 0.32 1.0 0.79
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Table 15- Comparison of average temperature in the first cluster using the conventional method and the proposed method in
this paper by calculating MSE

aog)l 3SR plaw b

Temperature Second cluster Kermanshah Urmia Shahrekord Sirjan  Zanjan

L 093 duigh oLl 5
\MSE 1.06 1.10
YMSE 0.82 0.72

0.72 1.32 1.21 0.95
0.65 0.96 0.73 0.87

MSE amwlowe b dlio (ol )3 (3kiubs (99, 9 Jgome S 109 &2 pow duigd (Slod (a5l duglio =T Jgaa
Table 16- Comparison of average temperature in the first cluster using the conventional method and the proposed method in
this paper by calculating MSE

(") Pow digdh  lud 3Ll ye0 o8 5 ol
Temperature Thirdcluster Fasa Mehrabad Qom Yazd Zahedan
\MSE 0.83 0.85 0.48 0.82 0.68 1.34
‘MSE 0.65 0.65 0.40 0.63 0.55 0.83
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Introduction: The behavior of daily changes in temperature is not straightforward. We first drew the curve
of this variable on a normal day. It can be seen that the distribution of this variable was not normal. The curve of
this variable was a skewed curve to the right. Therefore, the equal coefficients could be used only as
approximation for estimating daily average temperature. Climatic conditions of the meteorological stations were
also another parameter to be considered. This research presents a new method for estimating daily average of
temperature in three climatic regions of Iran. The patterns for the sample stations in each climatic region were
presented separately.

Materials and Methods: E. Eccel (2012) developed algorithms to simulate the relative humidity of the
minimum daily temperature in 23 weather stations in the ALP region of Italy. In this research, the base pattern
was calibrated by temperature and precipitation measurement.

Ephrath, et al. (1996) developed a method for the calculation of diurnal patterns of air temperature, wind
speed, global radiation and relative humidity from available daily data. During the day, air temperature was
calculated by:

Ta :Tmin +(Tmax +Tmin)s(t) (1)
t—LSH +D2L )
S{t) =sin(r ——=
M) =sin(z—5 55 )

where S (t): Dimensionless function of time, DL: Day Length h, LSH: the time of maximum solar high h, t,:
Current air Temperature, P: the delay in air Tmax With respect to LSH h.

Farzandi, et al. (2012) presented more accurate patterns for estimating daily relative humidity from humidity
of Iranian local standard hours and daily precipitation variables, the minimum, maximum and average daily
temperature in coastal regions. The purpose was to present linear and nonlinear patterns of daily relative
humidity separately for different months (12 patterns) and annually in coastal regions (the Caspian Sea, the
Persian Gulf, and the Oman Sea). Rezaee-Pazhand, et al. (2008) introduced new patterns for estimating daily
average temperature in arid and semiarid regions of Iran. Final pattern has interception and new coefficients for
estimate daily average of temperature.

T =-1.132+0.417T,, +0.591T, ®)

Veleva, et al. (1996) showed that the atmospheric temperature-humidity complex (T-HC) of sites located in a
tropical humid climate cannot be well characterized by annual average values. Better information is given by the
systematic study of daily changes of temperature (T) and relative humidity (RH), which can be modeled with
linear and parabolic functions. Farzandi et al. (2011) divided Iran into three climatic clusters used in the present
work. First a classification which provides climatological clustering. This clustering was used the data of annual
relative humidity, temperature, precipitation, altitude, range of temperature, evaporation and three indices of De
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Martonne, Ivanov and Thornthwaite. Iran was partitioned into three clusters i.e. coastal areas, mountainous range
and arid and semi-arid zone. Several clustering methods were used and around method was found to be the best.
Cophenetic correlation coefficient and Silhouette width were validation indices. Homogeneity and Heterogeneity
tests for each cluster were done by L-moments. The “R”, software packages were used for clustering and
validation testes. Finally clustering map of Iran was prepared using “GIS”. The data of 149 synoptic stations
were used for this analysis. Systematic sampling was done to select sample stations. The linear regression model
was fitted after screening and data preparation. A model was presented for estimating daily average of
temperature in each climatic region and sampling stations in each cluster. The best models were presented by
reviewing the required statistics and analyzing the residuals. The calibration and comparison of the presented
patterns in this paper with commonly applied models were undertaken to calculate the mean squared error.
“SPSS.22” software was used for analysis.

Results and Discussion: The coefficient of determination (R?) and the Fisher statistics show that the patterns
have a good ability to estimate the daily average of temperature. The daily average temperature pattern
confirmed an interception in the equations. Standardized coefficients showed that predictor variables were not

weighted in all of the patterns. The average values of the residuals in each pattern was zero. According to the
graphs, stabilization of variance can be seen based on the residual on each pattern in each cluster. The mean

squared error is a measure of the applicability of patterns. The accuracy of the estimating daily average
temperature by the recommended models in three climates was confirmed by calculating the mean squared error.
The proposed patterns of this study had less error than common patterns. Thus, the patterns have a good ability

to estimate daily average temperature.

Conclusion: The maximum temperature in calculating daily average of temperature is more effective than
the minimum temperature. The standardized coefficient (Beta) of the daily average temperature patterns in
coastal cluster was 48.2% for the minimum temperature and 51.8% for the maximum temperature. The largest
influence of the maximum temperature was 63.1% in mountainous cluster for estimating daily average
temperature. Range of the interception in the equations was from -1.735 to 0.26. The independent assumption of
the residual was confirmed with the acceptable value of Durbin-Watson statistics. The average of the residuals in

each patterns was zero. According to the graphs stabilization of variance can be seen based on the residual on the
each pattern in each cluster. The proposed patterns were calculated according to mathematical principles but the
common patterns did not consider these mathematical principles. The mean squared error (MSE) of the proposed
patterns are less than common patterns. Therefore, the patterns presented in this study are more powerful than
common patterns. The largest difference between the proposed patterns and the common patterns for estimate
the daily average of temperature was 24% in mountainous cluster. Climatic clustering was done for states. The
monthly and annual average temperature can be reliably estimated by using the data of sample stations in each
state. These findings can be used to estimate daily, monthly and annual average of relative humidity in three
climates and sample stations. In addition, one can employ the method for estimating daily, monthly and annual
average of relative humidity and temperature based on around climatological clustering of Iran and other
stations. Annual relative humidity, temperature, precipitation, altitude, range of temperature, evaporation can
also be applied to estimate daily, monthly and annual average of temperature and relative humidity more
accurately.

Keywords: Daily average of temperature, Maximum temperature, Minimum temperature, Regression model,
Systematic sampling
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