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Abstract
In this work, models for estimating monthly average global radiation (ﬁ) from the monthly average of the difference

between the daily maximum and daily minimum ambient air temperatures were developed. The development of the

model was started with the collection of global solar radiation data (H ), maximum air temperature data (T __ ) and

max

minimum air temperature data (T

min ) from 28 meteorological stations in Thailand. Then, the values of monthly average

of daily global radiation (ﬁ) and the values of the monthly average of the difference between the daily maximum and

daily minimum air temperatures ( AT ) were calculated. The values of monthly average daily extraterrestrial radiation
(ﬁo) were also computed. In the next step, the values of ﬁ/ﬁo were plotted against those of AT . Graphs of
ﬁ/ ﬁo vs AT from most stations demonstrated systematic relation between these two parameters. Only the data

from a few stations showed non-systematic relation between ﬁ/ﬁo and AT . Empirical models relating ﬁ/ﬁo

to AT were formulated for the stations with the systematic relation. To investigate the performance of the model
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of each station, the model was used to calculate ﬁ from the data of AT from the year 2010 at that station. These

data were not involved in the model formulation. It was found that the values of ﬁ calculated from the model and

those obtained from the measurements were in good agreement.
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Table 1 Positions of solar monitoring stations and data periods used for this study

Models for the estimation of global solar radiation from ambient

air temperature for Thailand
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Position Period of data for Period of data for model
Stations
Latitude Longitude model formulation validation

1. Lopburi 14.83 100.62 2002-2009 2010
2. Kanchanaburi (Thong 14.75 98.63 2002-2009 2010
Phaphum)

3. Prachuabkhirikhun 11.83 99.83 2002-2009 2010
4. Tak 16.77 98.93 2006-2008 2010
5. Phetchaboon 16.43 101.15 2002-2009 2010
6. Khonkhan 16.19 102.83 2006-2009 2010
7. Nakhon Panom 17.42 104.78 2006-2009 2010
8. Surin 14.88 103.50 2006-2009 2010
9. Ubon Ratchathani (sub) 15.23 105.03 2009 2010
10.Nakhonratchasima 14.97 102.08 2002-2009 2010
11.Kanchanaburi 14.02 99.53 2005-2009 2010
12.Mae Sariang 18.17 97.93 2005-2009 2010
13.Phrae 18.16 100.17 2005-2009 2010
14.Loei 17.40 101.73 2006-2009 2010
15.Nakhon Sawan 15.80 100.17 2006-2009 2010
16.Ranong 9.98 98.62 2002-2009 2010
17.Koh Samui* 9.47 100.03 2002-2009 2010
18.Phuket 8.13 9.83 2002-2009 2010
19.Narathiwat* 6.42 101.82 2002-2009 2010
20.Chumphon 10.48 99.18 2005-2009 2010
21.Trung* 7.52 99.53 2005-2009 2010
22.Surat Thani (Punpin) 9.13 99.35 2006-2009 2010
23.Chonburi 13.37 100.98 2005-2009 2010
24 Trad 11.77 102.88 2006-2009 2010
25.Chiang Mai 18.78 98.98 2002-2009 2010
26.Ubon Ratchathani 15.25 104.87 2002-2009 2010
27.Songkhla 7.20 100.60 2002-2009 2010
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monthly average of the difference between the daily maximum and daily minimum ambient air temperatures ( AT )
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Table 2 Correlation models between the ratio of monthly

average daily global to monthly average daily

extraterrestrial radiation (ﬁ/ﬁo) and monthly

average of the difference between the daily

maximum and daily minimum ambient air tem-

peratures ( AT )of each stations

Stations Model R
1.Lopburi HE =0.591(1— exp(-0.0419AT'7) ~ 0.66
0
2.Thong Phaphum ﬁﬂ = 0.583(1 — exp(~0.0334AT7) 095
0
3.Prachuabkhirikhan ﬁi _ 0.694(1 _ exp(40.0355)ATl.7) 0.86
0
4.Tak ﬁﬂ =0.632{1 - exp(-0.0389)AT'7) ~ 0.91
0
5.Phetchaboon Hi = 0.588(1 - exp(-0.0410AT"7) 084
0
6.Khonkhan Hﬂ:ojn(l_exp(_o_l 11gAT!)  0.83
0
7.Nakhon Panom ﬁi _ 0.892(1 _ exp(%).0878)AT"°) 0.91
0
8.Surin ﬁﬂ =0.561(1 —exp(~0.0548)AT'7) ~ 0-86
0
9.Ubon Ratchathanisub) _ﬂ = 0.617(1 —exp(—0.0350)AT"“) 0.87
Hl]
10.Nakhonratchasima ~ _H_ =0.566(] —exp(—0.0521)AT"7) 0.60
HO
11.Kanchanaburi H o (507(1-exp(-0.0409AT'**)  0.80
ED
12.Mae Sariang ﬁi :0.565(1—exp(—0.0388)AT"7) 0.93
0
13.Phrae ﬁﬂ =0.551(1-exp(-0.057DAT'7) ~ 0.78
0
14.Loei H 05751 - exp(-0.0369AT7) 084
H,
15.Nakhon Sawan Hﬂ =0.569(1—exp(—0.0SlZ)AT”) 0.68
0
16.Ranong ﬁﬂ — 0.566(1—exp(-0.048DAT"7)  0.93
0
17.Phuket Hi =0.789(1 - exp(~0.0624)AT'*) 0.8
0
18.Chumphon §=0.057AT+0.0016 0.83
19.Chonburi ﬁE =0.024AT +0.310 0.67
0
20.Trad Hﬂ =0.068AT —0.064 0.97
0
21.Chiang Mai Hﬁ =0.571(1- exp(-0.0440AT"")  0.77
22.Ubon Ratchathani  H_ o 6di_ exp0.03294T"7)  0.90
HO
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air temperature for Thailand

Tdsusnsisnuuiieadld nadanid H fu AT §
ANMNFNNU T UTTU U UFAIRUUIR0IN 1A L% Table 2

Table 3 Root mean square difference (RMSD) and mean
bias difference (MBD) between solar radiation

calculated from the model and the measurements

Stations RMSD (%) MBD (%)
1.Lopburi 54 1.1
2.Thong Phaphum 8.7 -7.5
3.Prachuabkhirikhan 6.5 -2.8
4.Tak 7.9 2.4
5.Phetchaboon 6.6 1.8
6.Khonkhan 41 -0.9
7.Nakhon Panom 6.9 -1.5
8.Surin 4.1 25
9.Ubon Ratchathani(sub) 6.8 2.6
10.Nakhonratchasima 7.0 -2.4
11.Kanchanaburi 9.4 0.8
12.Mae Sariang 7.4 1.6
13.Phrae 6.1 -2.5
14.Loei 8.4 -0.5
15.Nakhon Sawan 5.7 -1.0
16.Ranong 7.0 1.8
17.Phuket 5.8 3.7
18.Chumphon 11.7 -4.4
19.Chonburi 6.2 -0.7
20.Trad 10.0 -6.8
21.Chiang Mai 7.6 -3.5
22.Ubon Ratchathani 5.7 -0.8
Combined data 7.2 -0.9
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