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aenndoaty uazannsmilluldtuiuiiduy Aanmgfendlndifesiuld

o Y [ [
[

AdAgy : Usunauue, Assdenfindsay, aun1siduiiada, Saringuns

NSUTEYIMAMAIMNTIEAUMALREUIWIR ATH 15
1607
The 15™ Hatyai National and International Conference



i URDNenagmniRny
HATYAI UNIVERSITY

Abstract

In this research, the relation model between monthly average daily cloud amount
and the monthly average daily global solar radiation data in Chumphon province between
2006 -2015 was developed, and the model was tested with data from 2016-2020. In this
study, ten empirical models were derived from the Angstrém-Prescott linear regression
model and its derivatives such as linear, quadratic, cubic, logarithmic, exponential and
power. The results show that the best fit model was correlated with cubic equation
between the ratio of monthly average daily cloud amount to maximum cloud volume of
measurement (C/C,), and the monthly average daily global solar radiation per daily
extraterrestrial radiation (H/H;) as C=C,(5.656-35.07(1—H/H,) +74.17(1-H/H,)?
—48.91(1-H/ H0)3). Statistical analysis results base on the correlation coefficient (R),
the Nash-Sutcliffe coefficient (NS), root mean square error (RMSE), mean bias error (MBE),
mean absolute bias error (MABE), mean percentage error (MPE), mean absolute percentage
error (MAPE) and t-statistic (t-stat) are 0.968, 0.744, 0.674 deca, - 0.513 deca, 0.557 deca,
- 11.4%, 12.0% and 3.89, respectively. This received a global performance indicator (GPI)
assisnment of 0.405. According to the results, the predicted cubic model and the
measurements are consistent and can be applied to the other a similar climate area.

Keywords : cloud amount, global solar radiation, empirical equation, Chumphon

province
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AduUse AN anduwus (Correlation Coefficient, R) (Slavica, & Tuka, 2018) AduUseans
Nash-Sutcliffe (Nash-Sutcliffe coefficient, NS) (Zhang, et al., 2018). MWﬂmmﬂﬁ'aqugU
AAEULBELRA (mean bias error, MBE) m'uma'mm?{auiugﬂmwmau@mamp}aaﬁmﬁﬂ (Mean
Absolute Bias Error, MABE) Aiuaaiauadauenidsaeuadssindiaes (Root Mean Square Error,
RMSE) $98arAIUAAIALAA DULRA Y (Mean Percentage Error, MPE) $98arAUAAIALAG OUY
augiiﬁmﬁ'ﬂ (Mean Absolute Percentage Error, MAPE) LagA@f@WUUT (t-statistic, t-stat)

(Ekici, 2019). Pg@@uns
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Monthly Mean Daily of Extraterestrial / Global Solar Radiation (MJ/m?-day)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Year

Ho 3173 3419 3672 3792 3764 3713 3721 3757 3686 3457 3194 3074

2006 1713 1782 2075 2026 1551 1779 1316 1367 1543 1592 1746 15.76
2007 1610 2154 2194 2141 1668 1763 1384 1666 1671 1168 1506  16.62
2008 16,75 1659 2135 1904 1335 1391 1365 1555 1516 1147 17.20

2009 1836 2048 2114 1923 1481 1970 1398 1778 1383 1597 1734 1690
2010 1743 2136 2195 2337 1761 1580 1569 1550 1792 1319 1026  15.77
2011 1400 1960 1530 2282 1762 13.10 1626 1496 1538 1637 1427
2012 1611 1992 2074 1859 1549 1508 1590 17.76 1545 1892 1377 1536
2013 16.07 1753 2278 1975 1753 1415 1394 1746 1541 1569 1401 16.61
2014 1916 2114 2264 2094 1827 1250 1300 1723 1586 1506 1512 1548
2015 1971 2080 2203 2088 1886 1495 1537 1570 1655 1572 1348 14.93
2016 1743 1870 2273 2378 1806 1492 1461 1620 1523 1382 1612 1210
2017 1225 2004 2069 1875 1532 1548 1335 1721 1727 1606 1272 1431
2018 1701 1920 2163 1846 1746 1738 1531 1320 1854 1809 1859  15.89
2019 1403 1660 1830 1614 1483 1294 1576 1030 1316 1471 1143 1579
2020 1597 1587 1793 1728 1699 1278 1673 1591 1494 1368 1199 16.57
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Monthly Average Daily of Cloud Amount (deca)

vear Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2006 4 5 4 5 6 6 8 8 7 6 4 4
2007 4 2 3 4 7 6 8 8 7 8 6 4
2008 4 5 4 5 7 7 7 6 7 6 7 4
2009 3 2 4 5 7 6 7 6 8 6 5 5
2010 4 3 3 3 6 7 7 8 7 8 8 6
2011 6 4 7 5 6 8 8 7 8 6 5 6
2012 6 5 4 6 7 7 7 7 8 6 6 5
2013 5 6 4 6 7 7 8 7 8 7 6 5
2014 3 2 3 4 5 8 7 7 7 7 7 6
2015 4 3 3 4 5 7 7 7 7 7 6 5
2016 4 4 3 2 6 7 8 7 8 8 5 7
2017 7 4 4 5 7 6 8 7 6 7 7 5
2018 5 4 4 6 6 7 8 8 6 6 6 6
2019 5 3 3 4 6 7 6 8 8 5 5 4
2020 3 4 2 5 6 7 6 6 7 8 5 5

1 v oA

A15197 3 ANSsERTInguanUIIEINAlan (Hy) A1SIdefindsind msuas1eaunis (H) uagnnasy
auns (H,) sazAusunausedmsuasieaunis (O wasneagauaunis (C,) suwﬁaga

e TURRY YA UYDITINIAYUNT

Ho H Hn C Cn
Month
(MJm>day™) (MJm>day™) (MJm>day™) (deca) (deca)
January 31.73 17.08 15.34 4.30 4.80
February 34.19 19.68 18.08 3.70 3.80
March 36.72 21.06 20.26 3.90 3.20
April 37.92 20.63 18.88 4.70 4.40
May 37.64 16.57 16.53 6.30 6.20
June 37.13 15.46 14.70 6.90 6.80
July 37.21 14.28 15.15 7.40 7.20
August 37.57 16.36 14.56 7.10 7.20
September 36.86 15.73 15.83 7.40 7.00
October 34.57 14.90 15.27 6.70 6.80
November 31.94 15.01 14.17 6.00 5.60
December 30.74 15.74 14.93 5.00 5.40
n — p—
2[ (€ ~C)Cin~Cy)]
R — i=1 (4)
n n
\/|:Z (Ci,m - Cm)2 Z(Ci,c - Cc)2:|
i=1 i=1
n
Z (Ci,m - Ci,c)2
NS=1-4L (5)
Z (Ci,m - Cm )2
i-1
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RMSE = %i(ci,m -C,.)’ (6)
MBE %i(ci,m “c.) @)
i=1

MABE =%Zn:|(ci,m -C..) (8)
i=1

n(C _—-C
MPE:EZ[MJAOO ©)
i=1 Ci,m
v (C,, —C
MAPE =lz (m—] x100 (10)
i=1 Ci,m
2
t-stat= | _(N—DMBE__ (11)
RMSE” — MBE
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6. YnmsiAswimannsivnzanigadviuaUTiname s fuedseiouved
Fdaruns anawnsadludedl 5 feasuiuiudaussousionan (global performance
indicator, GPI) @sA1 GPI fisldannfianazidunvuiiassifianssouziiign feoauns (Zhang,

et al.,, 2018).
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M,\?S_EI Model type Regression equation modified Source
1 Linear C=C,[a+b(@—H/H,)] (Sarkar, & Sifat,
2 Quadratic C=C,la+b(L—H/H)+cA-H/H)*|  2016).
3 Cubic c-c, a+b@l-H/H,)+c(l-H/H,)?
+d(l-H/H,)*
4 Logarithmic C=C,[a+bInl—H/H,)]
5 Exponential C=C0(aexp[b(l—H / HO)])
6  Power C=C,[al—H/H,)"]
7 Exponential C=C,[a+bexp(l—H/H,)] Muzathik, et al.,2011)

8  Linear logarithmic C=Cy[a+b(A-H/Hy)+cInl—H/H,)]
9 Linear exponential C=C,[a+b(—H/H,)+cexp(l—H/H)]
10 Linear logarithmic a+b@-H/H,)+cIin(l-H/H,)
exponential =C,
+dexp(l-H/H,)

'
aa ax

M19197 5 wansAdudseansannesuaransadanidnaaeuannisng 10 sULuy

Model Regression Coefficient RMSE MBE MABE MPE MAPE
R NS t-state GPl Rank

No. a b o d (deca) (deca) (deca) (%) (%)
1 -0489 2.048 0.959 0.732 0.691 -0518 0.595 -1151 12.624 3.763 -0.016 7
2 -1.075 4369 -2.262 0.963 0.713 0.714 -0536 0.602 -12.00 12.947 3.767 0113 4
3 566 -3507 7412 -4891 0968 0.744 0674 -0.513 0.557 -11.36 12.000 3.886 0405 1
4 1266 1042 0.962 0.714 0.713 -0535 0.603 -11.96 12.947 3.761 0.079 6
5 0.079 3772 0.946 0.748 0.669 -0.493 0.587 -10.70 12.066 3.607 -0.111 10
6 2002 1926 0.954 0.745 0.674 -0506 0.588 -11.09 12.287 3.773 -0.095 9
7 -1484  1.222 0.957 0.738 0.682 -0509 0.592 -11.29 12486 3.717 -0.048 8
8 1311 -0.053 1.069 0.962 0.714 0.713 -0535 0.603 -11.97 12.956 3.760 0.083 5
9 1763 666 -2.76 0.963 0.713 0.714 -0536 0.601 -11.99 12.935 3.765 0124 3
10 3.832 9351 -1526 -36.77 0.968 0.743 0.676 -0.514 0559 -11.39 12.041 3878 0.39%6 2

Median 0.962 0.735 0.687 -0.516 0.593 -11.45 12.555 3.764

Wenegeuaun1sild wudi ATunanuaeiuaiesesouvesdmingunslild

wansneiu IneusiazaunisiiAmsatanlndifssiy @een R IA1egluyie 0.946 - 0.968 A1 NS

firoglurae 0.713 - 0.748 A1 RMSE fiAoglurag 0.669 - 0.714 deca Tnefirn MBE ild1eg

Y
=

Tug9 (- 0.536) - (- 0.493) deca A1 MABE Hragluyag 0.557 - 0.603 deca dmisuA1 MPE i
A1083¥1I19 (-12.00) - (- 10.70) % #3u MAPE ilf10g5ening 12.000 - 12.956 % UagA t-stat

1p19E 581319 3.607 - 3.886 ANUEGU F19R131991 5 LaedieAn R uaza NS Iiaangailadan

Winfu 1 @ RMSE MBE MPE MAPE uag t-stat xlsianafigaiileidlndgud

q
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AMTUNANITIATIBIN LU UTIA0INWLZaN AT lAaINAINA 1 WU YNRUUTIRDY
Tinanlndifgaiuinn Tnguuudneesi 3 wuvaunsiday Al GPI gegawiniu 0.405 Rl

ANUVINEALTian fgainsANNELRLS
C=C,(5.656-35.07(1—H/H,) +74.17(L—H/H,)* ~48.91(1~H/H,)*) (13)

TagliAn R NS RMSE MBE MABE MPE MAPE wag t-stat vJu 0.968 0.744 0.674 deca - 0.513
deca 0.557 deca - 11.0% 12.0% uag 3.89 Aua1du wazkiowSeuiisuiua1USunausainde

FYlalud w.e. 2559 — 2563 aglsuafiaenndasiugenni 2

—t—Model 1
—— Model 2
—t—Model 3
- i Model 4
J - — Ly ——Model 5
;// “e-lS&g | —e—Models
N ™ v ~———Model 7
S R Model 8
- -~ds
+ Model 9
Model 10

= == = Measurement

—
[=]

)]

C (deca)
%) [#¥] =Y h =)} -1 =] o

*

[a—

Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

a ° ] ~ a o 1 Ay o
AN 1 LEAAINANITNAADULLUUAIADINS 10 EﬂLLU‘U L‘UiEJUWlEJUﬂUﬂ']W‘l@ﬁ]']ﬂﬂ']TJW

10

3

(=)}
090‘

Cm (deca)

93
**

1 2 3 4 5 6 7 8 9 10
Cc (deca)
a = a A A o v ° el' v 1A
ATNN 2 LLﬁ@NNﬁﬂ'ﬁL‘UiU‘ULVIEJUﬂ']TJiZﬂmLiJ‘?WIﬂ’]U']mVL@ (CC) AULUVAEDIN 3 NUATUTUULUY

wagiala (C,)
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wAgTgeu (C) warATdeindsiumeiuaiesewou (H) MsUwuuaunsivanauiign

Yo Tnuns 1Ju
C=C,(5.656-35.07(L—H/H,) +74.17(1—H/ H,)* ~48.91(L— H/ H,)*)

$8A1 R NS RMSE MBE MABE MPE MAPE wa t-stat 1Ju 0.968 0.744 0.674 deca -
0.513 deca 0.557 deca - 11.4% 12.0% uaz 3.89 MUAFU wansiadilaanwuusasawuy
AUMSHEsEUMEaLUU Cubic LaganMsiniinnudenadesiy AU e T aldda
medilganuuusiassassdntes WewmnludfldUsinasdvadeunuuuusanLazaunis
Faduiviinursudieidsdemaliiusmnameildnnuuuiiassdnlngiinigs Tasany
Tugerdslnsn Fauvudassluguuuy Cubic iWuuvusassfimnzauiandmivaniaguns
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