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Comparison between Penman-Montieth Model and Pan Evaporation Model in
the Estimation of Reference Evapotranspiration in Different Regions in IRAQ

Waleed Jasem and Hani Hamdoon
Physics Department, College of Education, Mosul University, Mosul, Iraq.

Abstract: The objective of this research is to find the mean monthly values of reference
evapotranspiration (ETq) in 22 stations distributed all over Iraq using (PM-1998) model which is
widely used worldwide and E,,, (class A) model during the period (1980-2010). The results showed
high convergence between the mean monthly values of reference evapotranspiration calculated by
the two models in all stations. The results showed also very high correlation between (ETo)
calculated by the two models in all stations, where (R?) ranged between (0.961-0.996), in addition to
that (MAE, RMSE) values were found very low in most of the stations. This demonstrates the
accuracy of these correlations. Also, correlation was found all over Iraq between the mean monthly
values of (ETo) calculated by the two models, with a high value of (R?) which was equal to (0.931).
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Station Latitude Longitude Altitude(m) Station Latitude Longitude Altitude(m)
Zakho 37° 08’ 42°41° 433 Hadetha  34° 04’ 42°22° 634
Mosul 36°19° 43°09’ 223 Rutba 33°02° 40° 177 630
Sinjar 36°19° 40°51° 465 Kut 32°25° 45° 49’ 23
Erbil 36°11° 44° 00’ 420 Nukhaib  32° 02’ 42°15° 305
Sulaimaniya  35°33’ 45°25° 883 Karbala  32°37° 44°01° 29
Kirkuk 35°28’ 44° 25’ 331 Najaf 31°59 44° 20’ 33
Baiji 34°36° 43°29° 115 Amara 31°50° 47° 09’ 9
Ana 34°28’ 41°57 139 Samawa  31° 18’ 45° 17 6
Khalis 33°49° 44° 32’ 42 Nasiriya ~ 31° 05’ 46° 14’ 5
Bagdad 33°18° 44° 24’ 32 Salman 30° 30’ 44° 32’ 220
Hilla 32°39° 44 39 27 Basrah 30°31° 47° 47 2
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(PM- (ET,) :(2)

(PAN) 1998)
S tat?(:’;r ETo(PM) & ETo(PAN) R® MAE% RMSE %
Zakho ETo (PM) = 0.805 * ETo(PAN) + 0.153 _ 0.993 6.0 4.4
Mosul ETo (PM)=0.810 * ETo(PAN) + 0.127  0.996 5.4 3.7
Sinjar ETo (PM) = 1.005 * ETo(PAN) - 0.499  0.983 5.4 3.7
Erbil ETo (PM)=0.971 * ETo(PAN) - 0.0634  0.996 3.9 3.4
Sul. ETo (PM) = 0.993 * ETo(PAN) - 0.161 0.994 53 3.8
Kirkuk ETo (PM) =0.851 * ETo(PAN) - 0.151 0.984 13.6 11.4
Baiji ETo (PM) = 1.018 * ETo(PAN) - 0.416 0.982 12.7 9.6
Ana ETo (PM) = 1.245 * ETo(PAN) - 0.668 0.985 12.9 9.5
Khalis ETo (PM) = 1.107 * ETo(PAN) - 0.280 0.989 7.6 53
Bagdad ETo (PM) = 1.083 * ETo(PAN) - 0.279 0.995 4.8 3.6
Hilla ETo (PM) = 1.045 * ETo(PAN) - 0.178 0.991 5.4 4.6
Hadetha  ETo (PM)= 1.162 * ETo(PAN) - 0.150 0.983 8.6 6.6
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Karbala ETo (PM) = 1.080 * ETo(PAN) - 0.557 0.984 10.1 8.0
Najaf ETo (PM) = 0.824 * ETo(PAN) - 0.641 0.986 7.2 5.6
Amara ETo (PM) = 1.265 * ETo(PAN) - 0.526 0.988 9.7 7.4
Samawa  ETo (PM)= 1.187 * ETo(PAN) - 0.708 0.991 55 4.5
Nasitiya ~ ETo (PM)= 1.147 * ETo(PAN) - 0.571 0.991 6.1 4.6
Salman ETo (PM) = 1.456 * ETo(PAN) — 1.574 0.977 24.1 20.4
Basrah ETo (PM) = 1.215 * ETo(PAN) + 0.367 0.991 17.1 15.2
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