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Abstract

This research focuses on the calculation and analysis of the atmospheric clarity factor for the city
of Mosul, located at the intersection of latitude (36° 19' N) and longitude (43° 09' E) at an
altitude of 223 meters above sea level. The study covers the period from 1980 to 2022 to
determine the amount of solar radiation reaching the Earth's surface and its relationship with
selected climatic factors. These factors include total solar radiation, relative shortwave radiation,
actual and relative sunshine duration, air temperature, relative humidity, cloud cover, and dust
storms. The annual and seasonal variations of these factors were plotted, and statistical graphs of
the variations in the atmospheric clarity factor (Kt) were created alongside the selected climatic
factors and others. Equations were derived to calculate the values of the atmospheric clarity
factor (Kt) based on these climatic factors, with high correlation coefficients for most of them.
The calculated values of the atmospheric clarity factor (Kt) were compared with measured values
and presented in separate tables. The study revealed that the highest value of (Kt) was recorded
during the summer months, while the lowest values were recorded during the winter months, due
to the increase in cloud cover and relative humidity in the atmosphere during the winter.

Keywords : Atmospheric clarity factor, Extraterrestrial solar radiation, Total solar radiation, City
of Mosul, Temperature, Actual sunshine duration ratio, Cluds .
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Aunge D) (1 =0.921) Lali ) deleag o R? = 0.7324) 2353 Jalas

@l cilSy (gl Aalal jalially (Kt) (ool claall dole o dpalsy zila sae ol & -
elsgdl Bha Ay Lelil (piadl sgieall e (0.994-0.311) o Lo coglas (1) ol o leles

ol gslandl G aSlels Ladlel
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» daSe AL CulS,
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b b Lo Gnll) cag ) L) cdiags Al ) e el

lead Galeladl 6 g cdille A8y LAld) yuabiall IS Guis Jeadl A013 5)skiie dualie cullana olis)
- ially palaidy) claal (e

- lgde Joeand) bl Jgow (S T0 Ganty Baliall yealiall Calidal iy a8 o) 5y yin
Capad) B3aS Culg e caaie] WY e 6V (RA) (goal) CDall m)la wadil) g LasY) 4 alaie)
- (ki) asdl Jshs

(0-23) sl el Ao cuadie) el cra) (5Y (RS,) dila elacd nedl) g o) ad slaic)
- (Ra) (ssal) GO )la pesnlll ¢ L)) als adsall £ L

g Gle cadiely clgiadl (KA LY (N) el g olandl o alaic)
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Aol dual) jaladl) -

ALl 5l s (2023) ¢or V) 3 5ane diiald 7 5 cthd ) siall ae daal (e el -]
Laala Apilaady) il jall [ 5 S daaly Uaa (@ € S dailaa 8 HUaaY) 550 sall (5 juaiel

9 ALl el A e Ll il sl 3 jala ¢(2024) «Jida glale G Zlaa (g2l -2
19 Aaall (el S S Aaals (Apileady) cilad jall [ 68 S drala Aaa ¢(2008-1971) & 5SS dailaa

C 1 2aadl

1- Allen,R.G ., 2000 . REF — ET , Reference Evapotranspiration Calculation
Software. Version 2. Report. Univ. Idaho.

2- Allen, R. G., Pereira, L. S., Raes, D. and Smith, M. 1998. Crop
Evapotranspiration Guidelines for computing Crop Water Requirements,
FAO Irrigation and Dranige, Paper 56, FAO, Rome, Italy,.

3-  Angstrom, A.,1942. Solar and Terrestrial Radiation, Q. J. Ray Meteorology
Soc.,50 .

4- ASCE-EWRI, 2005. The ASCE Standardized reference evapotranspiration
equation. Technical Committee report to the Environmental and Water
Resource Institute of American Society of Civil Engineers. ASCE, Reston ;

Virginia.
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Aalid) jualiall Zuygdll e andly a5 .25 [dss Sae (RS, RS, RA) cesal) )] jusliad duasll Lpgal) ¥ axall (1) Gale
aall Jemgall Aional (g Anjladl Caalgall ¢Syl asarl) % Apusill ol O clsgll S Ay el (gylaally aill gslad) )
(2022 - 1980)

Ol | Gyl | Oyl . . . 05l .
daal) | Tl T dsk | @l ] s | b | ombe | Qlewd | )| Bbd | 5
I | Ll | Js L)

0.59 | 0.50 | 0.56 | 0.62 | 0.67 | 0.68 | 0.67 | 0.66 | 0.60 | 0.55 | 0.54 | 0.51 | 0.49 Kt”

29.53 | 15.87 | 18.46 | 24.21 | 31.30 | 37.18 | 40.76 | 41.71 | 40.19 | 35.77 | 29.40 | 22.25 | 17.27 Ra”

17.82 | 7.88 | 10.36 | 14.95|21.02 | 25.13 | 27.22 | 27.70 | 24.17 | 19.74 | 15.78 | 11.43 | 8.51 Rs”

22.28 1 11.97|13.93 | 18.27 | 23.61 | 28.05 | 30.75 | 31.47 | 30.32 | 26.99 | 22.18 | 16.79 | 13.03 Rso”

0.78 | 0.66 | 0.74 | 0.82 | 0.89 | 0.90 | 0.89 | 0.88 | 0.80 | 0.73 | 0.71 | 0.68 | 0.65 | Rs/Rsy"

0.67 | 049 | 0.62 | 0.74 | 0.84 | 0.85 | 0.83 | 0.83 | 0.70 | 0.61 | 0.57 | 0.53 | 0.48 n/N "~

12.00 | 9.53 | 10.02 | 11.00 | 12.21 | 13.34 | 14.22 | 14.47 | 13.99 | 12.98 | 11.81 | 10.64 | 9.79 N "

832 | 470 | 6.24 | 8.10 | 10.79|11.36|11.88|12.03 | 9.85 | 7.88 | 6.74 | 5.60 | 4.72 n™

203 | 86 | 133 | 21.6 | 28.6 | 33.8 | 34.7 | 31.2 | 24.8 | 18.0 | 12.8 | 8.8 6.9 T

522 | 78 65 46 32 27 25 28 44 62 67 73 79 RH% ™

2.6 4.2 3.5 2.1 0.5 0.4 0.3 0.9 3.0 3.9 4.0 4.2 4.3 cC”

0.2 0.0 0.1 0.4 0.2 0.2 0.1 0.3 0.4 0.3 0.1 0.1 0.0 D™

. )M.d\
.N, n/N, Rs/Rso, Rs , Ra, Kt c.all (%) -

CBsdie e iy el aud ¢ JIBY diaylly Bhall dugall elsDU dalall dingl) coDlalsally Jail 83 ¢ 3yad) dysean () -
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