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Figure 1- Location of the study area and synoptic meteorological stations.
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Table 1- Geographic coordinates of synoptic stations of Kermanshah province.

Station Lo?glEt)u de La(g;;de EIeE/naglon Statistical period Climate type*
Eslamabad-e-Gharb 46.47 34.12 1350 1389-1398 Semi-arid, cold
Kermanshah 47.15 34.35 1320 1389-1398 Semi-arid, cold
Sararood 47.29 34.33 1362 1389-1398 Semi-arid, cold
Sarpol Zahab 45.87 34.45 545 1389-1398 Semi-arid, moderate
Songor 47.58 34.78 1700 1389-1398 Semi-arid, cold
Soomar 45.65 33.88 372 1394-1398 Semi-arid, warm
Qasr-e-Shirin 45.6 34.53 376 1389-1398 Semi-arid, warm
Kangavar 47.98 345 1470 1389-1398 Semi-arid, cold
Gilan Gharb 45.93 34.13 816 1389-1398 Semi-arid, moderate
Javanrud 46.5 34.77 1375 1389-1398 Mediterranean, cold
Harsin 47.55 34.27 1580 1389-1398 Semi-arid, cold
Tazeabad 46.15 34.75 1340 1394-1398 Semi-arid, cold
Ravansar 46.65 34.72 1380 1389-1398 Mediterranean, cold

Notes: *: Climate type from Modified De Martonne method.

oLiilo 55 oy Liw! Sty goonw g0 | 50 (wliblgn gyl )by Al (Sl -Y Jguo
Table 2- Annual average of meteorological parameters in synoptic stations of Kermanshah province.

Station " ) (ms) (M3 m iy’ sy
Eslamabad-e-Gharb 51 8.3 1.54 8.67 144
Kermanshah 41 7.9 1.55 7.96 15.8
Sararood 46 8.2 1.34 8.31 15.2
Sarpol Zahab 47 8.2 1.45 8.40 20.8
Songor 51 8.3 1.53 8.65 135
Soomar 35 9.1 1.45 7.95 25.1
Qasr-e-Shirin 43 7.1 1.80 7.72 22.3
Kangavar 54 8.3 1.41 8.77 13.8
Gilan Gharb 44 8.3 1.60 8.45 20.7
Javanrud 45 8.1 1.44 8.29 16.3
Harsin 42 7.0 1.38 7.77 15.8
Tazeabad 44 7.9 1.47 8.09 17.7
Ravansar 46 8.1 1.42 8.36 15.7

Notes: RHmean: Daily Mean Relative Humidity; n: Actual Duration of Sunshine in a Day; uz: Wind Speed at 2 m Above Ground

Surface; Rn: Net Radiation; Tmean: Daily Mean Air Temperature.
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Figure 2- Zoning map of annual average meteorological parameters of A) daily relative humidity, B) actual duration of sunshine in a
day, C) wind speed at 2 m above ground surface, D) daily net radiation and E) daily air temperature in Kermanshah province.
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Figure 3- Ten-year average reference evapotranspiration using the Penman Monteith-FAO method in the synoptic meteorological
stations of Kermanshah province for different months of the year.
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Table 3- Comparison of ETo estimated by Penman Monteith-FAO method at Kermanshah station with average ETo measured by
lysimeter method in 1995 and 1997 by Waziri (1995 and 1997).

Month ETo Mean of Lysimeter (mm day) * ETo of Penman Monteith-FAO (mm day™!) **
2 4.40 4.4
3 6.00 6.2
4 7.35 6.9
5 7.70 6.6
6 5.75 5.9
7 4.15 4.6
R? - 0.91
ME - -0.13
RMSE (mm day™) - 0.35
NRMSE - 0.06
Rank - Excellent

Notes: *: ETo from the research results of Waziri (1995 and 1997); **: ETo from the results of the present study by Penman

Monteith-FAO method.
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Figure 4- Annual average reference evapotranspiration using Penman Monteith FAO, Hargreaves Samani and modified Hargreaves
Samani methods in synoptic meteorological stations of Kermanshah province.
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Table 4- Comparison of ETo estimated by Hargreaves Samani method and modified Hargreaves Samani method with ETo estimated
by Penman Monteith-FAO method.

Hargreaves - Samani Modified Hargreaves — Samani

Station
2 (mdean-l) (m?nMdzE'l) NRMSE Rank R? (mdean‘l) (mﬁn'v(ljsag_l) NRMSE Rank
Eslamabad-e-Gharb 0.92 0.33 0.68 0.18 Good 0.77 3.25 2.80 0.73  Poor
Kermanshah 0.88 0.28 0.89 0.22  Medium 0.72 3.1 3.23 0.81  Poor
Sararood 0.90 0.44 0.78 0.21  Medium 0.68 3.0 3.30 0.90  Poor
Sarpol Zahab 0.91 0.35 0.81 0.19 Good 0.72 2.47 2.81 0.64  Poor
Songor 0.94 0.26 0.61 0.16 Good 0.74 3.53 3.43 0.91  Poor
Soomar 0.85 0.05 0.95 0.21 Medium 0.74 0.04 141 0.31 Poor
Qasr-e-Shirin 0.88 -0.18 0.89 0.18 Good 0.65 0.85 2.51 0.51  Poor
Kangavar 0.93 0.43 0.66 0.18 Good 0.75 4.15 3.50 0.94  Poor
Gilan Gharb 0.90 0.07 0.80 0.18 Good 0.65 1.36 2.71 0.61  Poor
Javanrud 0.91 0.09 0.68 0.18 Good 0.74 0.65 161 042  Poor
Harsin 0.87 0.34 0.89 0.24  Medium 0.59 1.96 3.25 0.88  Poor
Tazeabad 0.88 0.03 0.77 0.20 Medium 0.74 0.20 1.37 0.36  Poor
Ravansar 0.91 0.10 0.68 0.18 Good 0.73 0.92 1.79 0.48 Poor
Average 0.90 0.20 0.78 0.19 Good 0.71 1.96 2.59 0.65  Poor
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Figure 5- The exponential relationship between the height parameter and average annual reference evapotranspiration calculated by
the method, A) Penman Monteith-FAO, B) Hargreaves Samani.
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Figure 6- Zoning map of average annual reference evapotranspiration calculated by the method, A) Penman Monteith-FAO, B)
Hargreaves Samani.
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Figure 7- Comparing the estimated values of annual reference evapotranspiration by the interpolation method used in zoning and
the actual values calculated from the methods of A) Penman Monteith-FAO and B) Hargreaves Samani.
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