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O ABSTRACT 0O

Evapotranspiration is one of the components of the hydrological cycle. The accurate
estimating of evapotranspiration affects the study of water balance, which in turn affects
the efficiency of planning and management of water resources. The aim of this study is to
evaluate methods for estimating daily reference evapotranspiration in Syrian Coast using
pan evaporation class A. There for, seven methods (the formulas were suggested by
Ammar and Hammad and Abbas, FAO-24, Cuenca, Snyder, Pereira, and Allen) were
evaluated by comparing them results with the result from Penman-Monteith equation
(FAO-56). The daily metrological data for the 16 Tishreen-dam and Al-Basil stations were
used for assessment for the period from 2007 to 2013. The statistical criteria used for the
assessment are: correlation coefficient (R), coefficient of determination (R?), mean
absolute error ( MAE), root mean square error (RMSE), index of agreement(D),
performance index (C). the study showed that the equation proposed by Ammar, Hammad
and Abbas, which its inputs pan evaporation and extraterrestrial radiation, is the best for
estimating daily reference evapotranspiration in Syrian Coast, with high agreement D
(0.96), performance index C (0.89), RMSE (0.64mm / day) and R (0.925). Therefore, it is
recommended to use this method to estimate daily reference evapotranspiration in Syrian
coast, instead of complex equations which need information for many climatic elements
that may be missing and unavailable.
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ETO-PM VS ETO-Pereira

. ¥ =0.9168x +0.5468 .
R? = 0.7049

ETO—Pe‘reira
(Pereira) Qsas ¢ Lyguaal) ETy ady FAO-56 PM e dygunall 5 add oy ABDa) 1(7) Je&)

ETO-PM VS ETO-Allen

. | y=0.876x+0.198 .
R?=0.7366

'ETO-Allen
(Allen) Udlaa e dyguaall ET f“-"§~3 FAO-56 PM (s djpuadll Hﬁ O ABMal) (8) Jedd

2 gbadd bl 558 DA ed JS (FAO-56 PM diphy xapell i jaill esdl Jeadl Gl LS
Elladlly Eypmaal) xnall i AE ail Gpasd) Nl ga 4GlEe ady oJuld) 2y o 16
Ciis «(Allen Pereira Snyder «Cuenca FAO-24) &bl les dlaay Jle Jd e Gdiajisall
Wiy il BRI Gypunally Gibaal) SS xmpall wi A dgesdl CN sl o8 (6) 5 (4) sl
alee il ae Ajlie il IS Claall e 0l (Aysie L) il Basl) 28 (7) 5 (5) Jshaall s

Ll gLy
Ol 16 3w Aasal aajall ii- Al diagyl) e avall add 1(4) Jgaad)
ET, | ET, ET, ET, ET, ET, ET, ET,

Allen | Pereira| Snyder | Cuenca| FAO — 24 | GEP(Ep.n, Ry) | GEP(Epqn) | FAO — 56 PM
2.48 | 1.84 |2.96 2.82 1.80 2.28 2.51 2.25 JAN
2.52 | 1.84 | 3.23 3.04 1.78 2.71 2.67 2.52 FEB
3.21 | 2.59 |4.00 3.74 2.31 3.47 3.28 3.72 MAR
4.28 [3.40 |5.26 4.72 3.11 4.35 4.11 4.18 APR
5.31 | 4.50 |6.29 5.75 3.82 5.26 4.91 5.17 MAY
6.44 | 557 |17.66 7.00 4.63 6.16 5.76 6.22 JUN
6.37 | 545 |17.72 6.99 4.67 6.06 5.67 5.76 JUL
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5.85 | 5.11 7.00 6.34 4.33 5.46 5.33 5.37 AUG
4.29 | 3.75 5.05 4.62 3.13 4.16 4.07 4.59 SEP
3.74 | 3.33 4.28 4.00 2.70 3.46 3.54 4.05 OCT
2.87 | 2.37 3.42 3.17 2.03 2.47 2.72 2.49 NOV
3.01 |2.30 3.63 3.39 2.18 2.03 2.94 2.07 DEC

C)'l)“ﬁ 16 2 ddasal ‘i\#}d—gu}g Adalaa C»Jm & a.bl:ﬁ.d ‘&A)h ng QW\ os @'m\ (%)) ‘:,.y.«.m M’ (.\.-,\3 (5) dgd;l\

o) Waall | ) Wasll | ) Wasl | ) Wasl | aetl) Dasll | il) i) el (sl
Allen Pereira Snyder Cuenca FAO — 24 | GEP(Ep.n, R,) | GEP(Epan)
10.22 -18.22 31.56 25.33 -20 1.56 11.55 JAN
0 -26.98 28.17 20.63 -29.36 7.53 5.95 FEB
-13.71 -30.38 7.53 0.54 -37.9 -6.63 -11.83 MAR
2.39 -18.66 25.84 12.92 -25.6 4.17 -1.67 APR
2.71 -12.96 21.66 11.22 -26.11 1.64 -5.03 MAY
3.54 -10.45 23.15 12.54 -25.56 -0.99 -7.4 JUN
10.59 -5.38 34.03 21.35 -18.92 5.13 -1.56 JUL
8.94 -4.84 30.35 18.06 -19.37 1.76 -0.74 AUG
-6.53 -18.3 10.02 0.65 -31.81 -9.25 -11.33 SEP
-7.65 -17.78 5.68 -1.23 -33.33 -14.45 -12.59 OCT
15.26 -4.82 37.35 27.31 -18.47 -0.88 9.24 NOV
45.41 11.11 75.36 63.77 5.31 -2.22 42.03 DEC
Joalal) s Adanal 2 pall eti= Al Aagll e aral) ad :(6) Jsaal

ET, | ET, ET, ET, ET, ET, ET, ET,

Allen | Pereird Snyder | Cuenca| FAO — 24 | GEP(Ey,,, Ry)| GEP(Eyq,)| FAO — 56 PM

2.22 | 1.74 2.71 2.50 1.65 2.01 2.10 1.88 JAN
2.64 | 2.12 3.15 2.86 1.96 2.5 2.42 2.28 FEB
3.23 | 2.68 3.79 3.50 2.35 3.3 3.02 3.16 MAR
3.82 | 3.26 4.47 4.11 2.87 3.95 3.61 3.84 APR
4.63 | 4.01 5.44 4.97 3.47 4.68 4.33 4.93 MAY
5.68 | 5.03 6.62 6.07 4.25 5.55 5.22 5.73 JUN
6.14 | 5.44 7.27 6.60 4.70 5.84 5.56 5.86 JUL
6.11 5.54 7.06 6.46 4.57 5.61 5.53 5.63 AUG
6.06 | 5.46 6.97 6.40 4.51 5.63 5.66 5.53 SEP
3.95 | 3.59 4.46 4.18 2.84 3.49 3.68 3.36 OCT
3.26 | 2.86 3.74 3.50 2.37 2.51 3.05 2.29 NOV
2.32 | 1.94 2.71 2.49 1.73 1.95 2.10 1.70 DEC
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u.ul.\c ¢alaa ‘JL«:

@smd) Jall 3 A g5 il g oty pasd) anpal eim A i ik s

Joalal) ew Adnal ciutigam (il Alslae il ga A3l Ay sk JS Glual) o gl (%) o) i) o8 1(7) Jandl

o) Waall | il Waal | ) Wasd | ) Daal |l Waal |l Wl | ) Wadd)
Allen Pereira Snyder Cuenca FAO — 24 | GEP(Ep.n, Ry) | GEP(Epan)
18.08 =7.45 44.15 32.98 12.23 7.24 11.7 JAN
15.79 -7.02 38.16 25.44 -14.03 9.41 6.14 FEB
2.21 -15.19 19.94 10.76 -25.63 4.21 -4.43 MAR
-0.52 -15.1 16.41 7.03 -25.26 2.81 -5.99 APR
-6.08 -18.66 10.34 0.81 -29.6 -5.13 -12.17 MAY
-0.87 -12.22 15.53 5.93 -25.83 -3.22 -8.9 JUN
4.78 =7.17 24.06 12.63 -19.8 -0.26 -5.12 JUL
8.52 -1.6 25.4 14.74 -18.83 -0.42 -1.77 AUG
9.58 -1.26 26.04 15.73 -18.44 1.87 2.35 SEP
17.56 6.84 32.74 24.41 -15.47 3.81 9.52 OCT
42.36 24.9 63.32 52.84 3.49 9.6 33.18 NOV
36.47 14.12 59.41 46.47 1.76 14.7 23.53 DEC

o ol ey s i) AS 3 i) s (GEP(Epgn, Ry)) zises of 3l Jglaall e 1aadls
Al ¢l Uadll dad j5lam Al Gim JFAO-56 PM diphy djsuadll aajdl mi il casd

[2]-(20%) dasasal

0 ol gasdl Jondll o 0 An)lia (10) 5 (9) JSEY) Lokl LS

Dlef 580l @ikl (e Ayl JSg GEP adsad aladinly Lsunal) ET) ail sl Jaxdl)

ETO I[mml

e e = ETO(GEP-Epan) e ETO(FAO-56 PM)

Cd
(4 —_
D\ £
NS £
’ S o
A =
v ™
T T T T T T T T T T 1
1 . N 7 8 9 10 11 12
month

e e = ETO(GEP-Epan,Ra) e ETO(FAO-56 PM)
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(sl SUYI A a8 e 2oVl el maal) i il ad o) GEP adsa of ¢ Lae cpily
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(asall Jalee o Clus § ((FAO-56 PM) i sem olaty dlabee Gadail ZaDUI 5,580 dalial) culilyl)
ol el B 5ige Y 8l
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G ) Jealgll et pladY) oy sl SUY) Al cilily e Talde) coilies dleay e Ui
Y 5 dalie clily llin )l (FAO-56 PM) i e claty dlalaa alasiad e Yy .R, oaplall 55all
NUITENU N DR P

25 GEP #3541 (40 Aysunall BT ais FAO=56 PM (ya Lysunall ET o (S (o)l cllia -
RMSE laall pope Jaussie ia ded cialy & (0.89) C Sliae ¢laly ¢(0.96) D dle dglaas il
1(0.925) R Li¥1 Jalas iads (0.64mm/day)

Dl ied sl (0.826) D ddlaas Ji cilael (msall Jalee il FAO-24 Jylaa diph ) -
.(1.25mm/day) RMSE Uaall x50 dassie

ol Lar o ) il e Talaiels
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