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Figure 1. Layout of the Study area with the spatial distribution of meteorological stations
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Table 1. Specifications and number of years used in synoptic stations
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1- FAO-Penman-Monteith method
4- Linacre method

2- Hargreaves - Samni method
5- Priestley-Taylor method

3- Hamon method
6- Makkink method
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Table 3. Annual ET estimated by FAO—PM method in Khorasan Razavi stations

(rackes) s lel 0y93 Jsbo 53 cuile cyoiy Bl g, 51 oalitol b a6Vl Juusilty 3,25 5 eyl bauwgi oS!
Y-8/ JERE
VESV/Y o yhCay
Yots/o Gilgs
Y¥OV/$ S
AYYY/ sl s
VSNV W
\WYealy Olesy
VY Oleed
SZZAN Jatls
VFOY/Y Qm
\Y-Y/E SLis
VEY- /Y Ao
AYFE/A YRR

Seizginw slrolSinl )3 ¥l (s (bl polie ¥ Jouo

Table 4. Annual relative bias values (RBIAS) at the synoptic stations
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Table 5. Annual correlation coefficient values (CC) at the synoptic stations
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Table 6. Annual Normalized Root Mean Square Error values (NRMSE) at the synoptic stations

ETve ETwm ETast ETmak ETun ETer ETham ETus ol
oy <IYY <Y RAYN DAY I¥Y FARY ini placoy
AN /vy -IvY AN IV I AN AL A ) Co )
-5V AN QNN o[5e /YN .15y - I¥¥ NAvd Jb&
</¥A AR Iv¥ <IYA DAY DARY AN AN B
-8 AV - I¥¥ AYN [ -lay -IYY Iy )\5)',?...:
"y M Y- Yo Jo¥ ¥ V¥ V¥ -

. I5Y it I¥0 -/¥a -I¥¥ -/¥a I¥Y IV¥ Oles

- I¥F DALY NAYs AR NG DAY A4 DAY ul>99
ANy RARY AV <A AN oIy AN DAY le
AR AN AN -IYY I8Y A% AR AYd Olfw.lf
AR} NAYs ALY Iv¥ <IAY Divd «IvY DALY SLLs
-[¥¥ AV AR A4 HAR /XY AR ANG Ao
AN AN AN AN IvE <IYY AN, AT )yLu...»



http://dx.doi.org/10.52547/jwmr.11.22.199
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.2.8
https://jwmr.sanru.ac.ir/article-1-1065-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22516174.1399.11.22.2.8 ]

[ DOI: 10.52547/jwmr.11.22.199]

Y0

(Slobo 59255l lagdsy ) 5 pliwrd ) (ogela
slaghy) » GBS lwprd 3 gala g fa i
2 o9l Gl red ) gal g jer i Slal G2 Sl
Hal Cusd & Ly 5 55 S g SL jra Loy, pled
Pl s lae 8 (als ple g Glerd )
yieS el s 1Y J) S by 3PS
RS gy > Ol > padlE cpl e
asas VO SS p» ad Jelb Y e 4 bl
1y > Vo ol )3 3y g S ol sl

Ll o oJ)9| aalllas dy90

2 addllas dyg0 bl )0 s glas (a3ld jolis

oals ol e cp gl Casl ond &) Y Jgis
B IV b oo oo eslis opl sllae )08 &S casl Jloj
h Greshe jlade 335 5S35 o & s g9 35
ol odbodly LS Y Jodo o a8 liored e o oLl
2 oadls opl lade cpyiee Sl g plecu s Gl )
P b g Mebe dpde oy Gl rd ) SL by,
2 05l g g iz gl (Slle jayS)le slagby,
35 oty 2 SULS 5 IS cplad slaglnd
P ool s Sl g e el (bl
g Sl jeSile laghy) 2 loiee gl

Setyginw ool )0 Vo (i glad polae -V Jois

Table 7. Annual relative error values (RE) at the synoptic stations
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Figure 2. Map of suitable methods for calculating evapotranspiration in annually timescale in the study area
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One of the most fundamental processes, which influence climate and weather, both global and
local scales that a fact which gives it the status of agriculture, is Evapotranspiration (ET). In
irrigation and water resources management, ecosystem modelers, environmental assessment and
solar energy system, accurate assessment of evapotranspiration is essential. Potential
evapotranspiration (ET) has commonly applied to calculate the actual evapotranspiration, which
was difficult to estimate by lysimeter measurement and water balance approach under field
conditions. Until now, many methods have reported to estimating ET, however, due to the
availability of the observed data, it is difficult to choose the optimal method. In this study, to
determination of the best potential evapotranspiration method for the Khorasan Razavi
Province, three temperature-based methods, Hargreaves—Samani (HS), Hamon (HAM) and
Linacre (LIN) and five radiation-based methods, Jensen-Haise (JH), Makkink (MAK),
McGuinness and Bordne (MB), Abtew (ABT), and Priestley—Taylor (PT), were compared with
PM at yearly scale, using long-term (11-67 years) data from 13 meteorology stations. Indicators,
viz. The correlation coefficient (CC), Relative bias (BIAS), normalized root mean squared error
(NRMSE) and Relative error(Re) were used to evaluate the performance of ET estimations by
the above-mentioned eight methods. The results showed that the performance of the methods in
ET estimation varied among regions; ET_,y overestimated ET, while others underestimated. In
Dargaz and Golmakan, ETys yielded similar estimations to that of ETpy, while, in Torbate-jam
and Khaf, ET,n showed better performances. Also in Mashhad and Gonabad, ETyam, in
Neyshabour, ET;4 and in Torbat-e Heydarieh, ETagr showed better performances. But in
Fariman, Kashmar, Sabzevar, Sarakhs and Quchan, all methods showed poor performance. It
indicated that ETpy, is acceptable for ET simulation for the yearly timescale in these areas.

Keywords: FAO-Penman-Monteith, Northestern Iran, Potential Evapotranspiration, Radiation,
Temperature
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