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1- Partitioning Around Medoids (PAM)



VPee 599 50 — 10 y0 ¥ 0yloud FO b (S g ol 4,25 Yo

S Cagh)y g (1 )13905) (i Cagoy aisl¥F incie

)15 3929 ol den 13 )15 Cugh) (g2 Jg 99550 s
520 Woliul ol (s Cugb) el V¥ goxio L5 (e 4
oo 3 joydilud (b )0 dicle dw (o Cugby 03ld A s
baogi 04 s i (59 S5 o BB IS 4 g ol
g gy 5l ookl b .loas o3l )L (V jhaged) HI5 b,
a5k & oSl p2 alljg) o Cagb) (0o (A dlasl)) (slelas A
ot Olpe 4w ol lplls 9o sl (o B
o1 odlisl yudle imgdy 53 ailjg) (s Cagloy (1Skie 391

Cw!

Sl oo gugi,S g 4y g dielw dw uyiwd 2 glaedld

9 YY OA N NY A5 c\ﬁ [ C)‘.CL\M) @9‘.5 Q‘.ﬁh& ).) Lbo.)l.) O?
Wbl o0 29350 59,4l lels S (sbaodly 5 oads csloy (VF
b ailigy (o Cusboy (HBly Sk 4 oy (p S0P Cnlple
el (A) el 3o (ms gy & 3B 522 S
soe 9 383 Slagsdyy I (S (92b) 5 53 ) cnl g
el oSl dolee b o) bl ils b oo ) pda dwloxo

(V¥)
RH.,,, ;i{RHOJr4(RH3+RHg +RH+RH,) ()
+2(RH,+RH,,+RH ;) +RH,,}

(YYe cgd;5,8) Yo 2-VAAY (Jolw adigd ool o5lond g o —Y Joua
Table 1- Name and number of Coastal cluster stations 1987-2016 (Farzandi, 2011)
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Abadan Astara Omidiye aghajari
4 Jg85 o o 5 JUR 6 5,0 ol8dg,3
Safi abad Dezful Bandar Daier Lamerd airport
7 oole o 8 45,40 9 Replo)
Bandar Abbas Bandar Lenge Bandar Mahshahr
Behbahan Bostan Ramsar
13 JlaogS ey 14 Ol 15 Jeéi
Coastal Bushehr Dehloran Dezful
Qara Kheil Bandar Anzali Gonbad kavus
19 Jee 20 Sl 21 S o
Manyjil Jask Qeshm Island
29 il 23 wsesl 03> 24 S 003>
Babolsar Abu Musa Siri Island
25 E?‘:‘QS _ 26 uL-“’ 27 O\S)S
Kahnooj Minab Gorgan
28 4 "5‘)"° 29 )‘Q(“’?’ 30 )‘)‘Q("I)
Marave tappe Noshahr Ramhormoz
Pars Abad Rasht Bushehr
34 o 35 Flyd 36 L
Ahvaz Shooshtar Sarakhs
37 oS oy 38 Qs 39 S
Kish Island Zabol Zahak




YV olpl 50 clitee Olelu 40 oo (g S 3wl yolio 51 ooliswl b gy U golb (slgh s Cughy cuSileo (63w oo oyl )50 5 HlaileS po

(YYR+ cgd;38) Y+ 12 VAAY (liwdsS aigd (soling] o lowi g ol =Y Joun
Table 2- Name and number of Mountainous cluster stations 1987-2016 (Farzandi, 2011)
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Table 3- Name and number of Desert and semi-desert cluster stations 1987-2016 (Farzandi, 2011)
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Figure 1- Clustering of Iran based on partitioning around methods (Farzandi, 2011)
(1- Coastal, 2- Mountainous, 3- Desert and semi-desert)
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Chart 1- Relative humidity of one day (24 hour) of Ramsar station in First cluster
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Table 4- Specifications of the First, Second and Third cluster sample stations
oo Jsb

o), o K] o 81| B! Ol e Vit s (m) gls !
Row Station name Station climate State o il a o _’”‘* Elevation
Latitude Longitude
1 bl o ol oS 38.36 48.85 211
Astara Coastal climate Gilan
e o ol Sy 2721 56.37 9.8
Bandar Abbas Coastal Climate Hormozgan
3 sl o ol ohite 36.90 50.68 -20
Ramsar Coastal Climate Mazandaran
S ol sl oS 37.47 49.46 -23.6
Bandar Anzali Coastal Climate Gilan
5 bt b b ol 36.72 52,65 21
Babolsar Coastal Climate Mazandaran
b5 b b oels 36.90 54.41 0
Gorgan Coastal Climate Golestan
7 <) b b oS 37.32 49.62 86
Rasht Coastal Climate Gilan
olie s usS il ol s 34.35 47.15 1318
Kermanshah Mountnal Climate Kermanshah
9 4n3) sS ol it ol 37.65 45.05 1328
Urmia Mountnal Climate West Azarbaijan
10 e PtsS el oler 29.46 55.68 1739
Sirjan Mountnal Climate Kerman
. ©lse g Jbro o
1 AR (stinsS ol Chaharmahal va 32.29 50.84 2048
Shahrekord Mountnal Climate L
Bakhtiari
12 o tsS el o 36.66 4852 1659
Zanjan Mountnal Climate Zanjan
" Siiddog 9 Suis wal8l b
13 Arid and Semi Arid il 28.89 53.72 1268
Fasa Climate Fars
.»U).g(ablfs,)é Siiddoy g Suid wl8l s
14 Mehrabad Arid and Semi Arid ol 35.69 5131 1191
. . Tehran
Airport Climate
. Seiddag g Sld 8l .
15 Qjm Arid and Semi Arid Q“:m 34.77 50.85 879
Climate
5 Siiddog 9 Suis w18l Ny
16 ” Arid and Semi Arid ? 31.90 54.28 1230
Yazd - Yazd
Climate
sl i i g g b
17 oY i i Ari OISR S OB 29.47 60.90 1370
Zahedan Arid and Semi Arid Systan va Baluchestan

Climate
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Table 5- An example of relative humidity irrelevant data in Ramsar station of the first cluster

Jw ol

°_“ 2l pU 9% RHO RH3 RH6 RH9 RHI2 RHI15 RH18 RH21 RHO0
Station name Year Month Day
sy 1988 3 19 94 17 82 80 77 84 91 94 93
Ramsar
sy 1992 2 5 92 89 87 75 72 88 42 88 4
Ramsar
el 1993 10 13 89 86 40 1 31 68 78 76 71
Ramsar
el 2000 1 25 96 100 96 16 16 18 19 24 25
Ramsar
sy 2006 3 8 100 100 92 87 89 87 87 11 16
Ramsar

JUsE 51 ot Jgl digd 51 ol y 8] (o Caagby & gy (g03I> -5 Joua
Table 6- An example of relative humidity irrelevant data in Ramsar station of the first cluster after screening the data

°l5_'“‘”’“ el Ju ole % RHO RH3 RH6 RH9 RH12 RHI15 RH18 RH21 RHO0
Stationname  Year Month Day

|

e 1988 3 19 94 89 8 80 77 84 91 94 93
Ramsar

el 1992 2 5 92 89 87 75 72 88 88 88 90
Ramsar

el 1993 10 13 89 8 71 10 68 68 78 76 71
Ramsar

|

s 2000 1 25 96 100 96

Ramsar

el 2006 3 8 100 100 92 87 89 87 87 91 94
Ramsar
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Jo F 3l id o)lol Jldo sl o801 4y (6399 gl Gl oo
3 S 70 slad e jd p-value Jlasl lade g od s g i
G5l b g5y 595 e 8 ine o &0 el [0
el (V Jsio) agSl coly s Jods ol o xe 0a s 03l
oS Oy 00 3 lisl (gl (B) o 3kl gl
abgye Jloisl polie ot o,lel (Beta) sais 5k wl ol s
s 0S5 s e yoliio 0 5,15kl glps 53 Al e
g 00 S b yolido o 3 )ikl Colps 3 &S Jya0d s
Ui 5 0s5 4ly) by sillao 3,15 34 b pite dglie IS
Jelod ey 5 (V0 dlal)) ailjg; (o Casby (e (5ol
4 (1 abyly) Jol s (sl o Cagh) 3590 3 S sl

Gl Sygo ol
RHavyg = 10.372 + 0.309 RH3 + 0.255RH9 + ()
0.324RH15
(V%)

RHayg = 0.269 RH3 + 0.328RH9 + 0.403RH15

Wl gt gy S5y 05 o -
MR py5 3 o5 & pl bgy & S8y (b3 s S (555l
Cugh) (ke (m (For)S ) dlatly (939l Gy polaiod; SPSS
(st Cagh) (slajesito g gy e plgis b (RHavg) 4iljg) (oo
@ VAR o VWi Si) o )5 00 A ¥ 3 bl celiw au
Oleie L RH15 s RHY RH3 sl L sy 4 (oo <y
WA ool ¢Sy (sl yunie
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Figure 2- Matrix dispersion characteristics of the behavior of input variables in the first cluster pattern against each other
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Table 7- The coefficients relative humidity patterns of the first cluster, t values and probability values

bl 3, ilinw] oy

2 3,k gl g

o1 _ > ! p-value

Model Unstandardized coefficients Standard coefficient t

B Std.Error Beta

1(Constant) 40.118 0.072 558.351 0.000
RH9 0.577 0.001 0.901 564.684 0.000
2(Constant) 26.972 0.065 417.360 0.000
RH9 0.340 0.001 0.531 327.111 0.000
RH15 0.380 0.001 0.492 303.060  0.000
3(Constant) 10.372 0.054 192.667 0.000
RH9 0.255 0.001 0.398 419.325  0.000
RH15 0.324 0.001 0.419 459.802 0.000
RH3 0.309 0.001 0.309 411.000  0.000
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Table 8- The residual of the third relative humidity pattern in the first cluster
oo peSl ool SNyl
Minimum Maximum Mean Std. Deviation
Residual -4.9682 4.9638 0.000 1.6561
Std. Residual ~ -3.000 2.997 0.000 1.000

Ol (o Cagb ) idamntly ydie

Dependent Variable: RHavg

o 3,luiliw! osile BL
Regression Standardized Residual

a

Regression Standardized Predicted Value

o0 3 lailian] Bawd (g v (sWONL Bl

Jol adigd i Cagby waar (5o 00l 3 luibiw! glrosilo Bl (iiSTy Y Hldged
Chart 2- Standardized residuals distribution of the third relative humidity pattern in the first cluster
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Table 9- Final estimating daily average of relative humidity patterns for the first cluster and each sample station

Ailje) o Cuagby (1uNbe (2 (55! R Std Durbin- c p-
Final daily average of relative humidity pattern Err Watson valu
Jol adgs
First RHavg=10.372+0.309RH, +0.255RH, +0.324RH,.  0.975 1.825 1.825 945891.4 .000
cluster
A')L;“‘ RHavg =14.463+0.265RH, + 0.265RH, +0.314RH,. 0964 1765 1853 955850 .00
Stara
oobe o
Bandar  RHavg =7.451+0.298RH, +0.290RH, +0.332RH . 0960 1.894  1.782 849213 .00
Abbas
R)‘“"') RHavg = 9.238+0.269RH , + 0.299RH, +0.334RH,. 0962 1938 1921 904123 .00
amsar
A
Bandar RHavg=10.519+0.271RH, +0.271RH, +0.346RH .  0.971 1954  1.845 118917.8 000
Anzali
. ﬁ‘* RHavg =13.271+0.278RH , +0.251RH, +0.328RH,, 0955  1.887 1.769 770642 000
abolsar
GO“ RHavg =11.904+0.341RH , +0.246RH, +0.285RH,, 0976  1.986 1.826 1448304 000
organ
“5  RHavg=17.095+0.283RH, +0.247RH, +0.290RH,. 0978 2132 1952 1574839 .00

Rasht
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Table 10- Final estimating daily average of relative humidity patterns for the second cluster and each sample station

Ailj9; o Cugby (Sle (2 led (55! Ry O Durbin- . P-
Final daily average of relative humidity pattern Err Watson valu
pyd ddg>
Second RHavg =2.085+0.416RH, +0.219RH, +0.361RH,;  0.985 25 1.815 1121839.8 .000
cluster
ol S
Kermansha RHavg=0.964+0.431RH, +0.193RH, +0.385RH,;  0.992 2.0 2.125 410948.4 .000
h
Uw”_l RHavg =6.806 +0.356RH ; +0.232RH, +0.347RH,;,  0.972 26 1.845 123989.3 000
rmia
25 A RHavg =4.488 + 0.383RH; + 0.234RH, + 0.346RH,, 0.976 27 1.876 144342.4 .000
Shahrekord
;B’“’ RHavg =1.221+0.386RH ; + 0.220RH, +0.407RH,,  0.987 1.8 2.011 276019.8 .000
irjan
ZO"-?)‘ RHavg = 4.646 + 0.381RH, + 0.229RH, +0.349RH . 0975 26 1978 1390197 000
anjan

Wigod GLolRim! I Sy b 5 pom duigh (gl diljo) (omnd Cusby (Nl 3915 (2led 9N Jgsa - Jgo
Table 11- Final estimating daily average of relative humidity patterns for the third cluster and each sample station

Wlj9) (o Cugby (1Nibe (oS 59N R2 Std Durbin- . P-
Final daily average of relative humidity pattern Err Watson valu
R
Third RHavg =1.336+0.404RH ; + 0.158RH, +0.438RH,,  0.992 1.7 1.868 2193991.6 000
cluster
FL“S RHavg =1.821+0.426RH, + 0.156RH, +0.412RH,,  0.992 1.8 1.927 418147.3 .000
asa
bb’l).e(e
Mehrabad RHavg = 2.416+0.334RH ; +0.223RH, +0.425RH,,  0.991 1.7 1.943 369299.1 .000
Airport
Qﬁ,s RHavg =1.848 + 0.411RH, + 0.176RH, + 0.408RH,. 0991 1.9 2.100 4103737 .000
om
Y“'ﬂd RHavg = 0.777+0.369RH , +0.184RH, +0.461RH,, 0994 13 2.058 615705.2 000
az
z:rlzj; _ RHavg=1283+0.372RH, +0.181RH, + 0.461RH,, 0992 15 1824 1076269 000

powye S9N L dsgerme pj diged slapeed Jl G o g adys o
9 (639)5 Jlme .l o odly L VF 9 W AY ol o
4 MSE;  MSE; ..l oo (MSE) bllas 150 Sl lnsS
slagsll g &l (o 658 (gl Uad mye (e i
SFx gl 3 03 &)l mlis ol Sl gy (oloii
4 G g a8 gl 5 i Cagb (laiiy sl
Ut lasyo (3 Silko 1o JUte (gl aiiS o ol |y (1) 55
poye S5 g (dolo @il (ool (s Cagh) 565 o
esS) & bgsyo s oy 208 oS 1l oo (Vo5 5 OVE) sy

el adgd onl sl (Ol (s Sl

P93 SWadgd (o Cagh) (Fgmmws5 5 (SLagNl Sl -

Soadys &ljg) (i Cusby (:Ske (g )S) gl o9 g
037 9 bt JolS' g5 b 25l Jol ass Gillae po g p9d
Wgd (o Cagly (S90S slagSll Jelos iz )5 lngSdl )l
sbdieds jogad 1 dazwe gl plply ol sad &3l ol
Al BLEVY 9 Ve Jglas 0 bt .l odd (650395 pouws g pgd
0SSk slagSI (sYL ey g e8> (e S -

S 82590 el a (gl (oleiitin Ailjg) (s Cugh
Slarye 5:0ke jlne Billas pgye gL LagSl cpl aslia
&y o &) oSl Los (caumlio i 3l (MSE) lalas.
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Table 12- Comparison of average relative humidity in the first cluster using the conventional method and the proposed
method in this paper by criterioning MSE

st Cagb Joladigd 1k vl yi mely Pl il oS Cudy
Relative First Astara Bandar Ramsar Bandar  Babolsar Gorgan Rasht
humidity cluster Abbas Anzali
MSE1 10.61 9.5 13.49 4.51 4.1 8.1 21.20 13.25
MSE2 5.34 3.83 6.6 2.66 2.38 2.30 3.76 2.52

MSE jlimo b dlio (21 55 (55 (99 9 Jgore (hg; &1 095 duigh cmad Cughy (15Sle A lie VY Jgo
Table 13- Comparison of average relative humidity in the first cluster using the conventional method and the proposed
method in this paper by criterioning MSE

i Cugb P93 duigs sLiile,S  dwg)l DS pla g obs;

Relative humidity Second cluster Kermanshah Urmia Shahrekord  Sirjan Zanjan
MSE:1 22.37 17.62 27.59 5.28 8.2 15.13
MSE2 6.78 5.92 6.65 0.00 0.00 0.00

MSE jlime b dlio (2] 55 (55 (99 9 Jgore o9y &1 pomw digh (o Cagh) (ke dmlio -1 F Joo
Table 14- Comparison of average relative humidity in the first cluster using the conventional method and the proposed
method in this paper by criterioning MSE

(s Cagb, pow adigh  Lud oo o S5 ol
Relative humidity Third cluster Fasa Mehrabad Qom Yazd Zahedan
MSE: 15.51 9.23 8.36 16.44 8.57 12.48
MSE: 4.77 0.00 0.00 3.95 4.00 3.71
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Introduction: The behavior of daily changes of relative humidity is quite variable. We first draw the curve of
this variable on a normal day. And it can be seen that the distribution of this variable is not normal. The curve of
this variable is a skewed curve to the right. Therefore, the equal coefficients could be used only as an approximation
for estimating the daily average of relative humidity. Climatic conditions of the meteorological stations are also
another parameter to be considered. This research presents a new method for estimating the daily average of
relative humidity 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 an algorithm 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, the air temperature was calculated by:

Ta :Tmin +(Tmax _Tmin )S(t) 1)
 t-LsH +% .

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 the 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).Mirkamandar, et al. (2020)
modified new patterns of diurnal temperature based on climatically clustering in Iran. The final pattern has an
interception and new coefficients to estimate the daily average of temperature. Rezaee-Pazhand, et al. (2008)
introduced new patterns for estimating the daily average temperature in arid and semiarid regions of Iran. The final
pattern has an interception and new coefficients to estimate the daily average of temperature.

T =—1.132 + 0.417T,;, + 0.591T,,, 3)

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 by linear
and parabolic functions. Farzandi et al. (2011) divided Iran into three climatic clusters. Which were used in the
present work. First, a classification that provides climatological clustering. This clustering was used the data of
annual relative humidity, temperature, precipitation, altitude, range of temperature, evaporation, and three indices
of Demartonne, lvanov, and Thornthwaite. Iran was partitioned into three clusters i.e. coastal areas, mountainous
range, arid and semi-arid zone. Several clustering methods were used and the around method was found to be the
best. Cophenetic correlation coefficient and Silhouette width were validation indices. Homogeneity and
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Heterogeneity tests for each cluster were done by L-moments. The “R”, software packages were used for clustering
and validation tests. Finally, a 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 the daily average 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 showed that the patterns
had a good ability to estimate the daily average of relative humidity. The daily average of relative humidity patterns
confirmed an interception in the equations. Standardized coefficients showed that predictor variables were not

weighted in all of the patterns. The mean squares errors were a measure of the applicability of patterns. The

accuracy of the estimating daily average of relative humidity recommended models in three climates was
confirmed by calculating the mean squared errors. The proposed patterns of this study had less error than the
common patterns.

Conclusion: The relative humidity at 3 pm was more effective in estimating the daily average. The independent
assumption of the residual was confirmed with the acceptable value of Durbin-Watson statistics. The averages 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. Proposed patterns were calculated according to mathematical principles.
But the common patterns did not observe these mathematical principles. The mean squares errors (MSE) of
proposed patterns were less than common patterns. Therefore, the patterns presented in this study are more
powerful than common patterns.
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