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Abstract

Evapotranspiration is a central component of the hydrological cycle and a key indicator of
atmospheric water demand, crop water requirements, and irrigation scheduling. Its importance
is particularly high in Libya, where arid and semi-arid conditions dominate, precipitation is
limited and irregular, solar radiation and temperature are high, and irrigated agriculture
depends heavily on groundwater. This integrative review analyzes the concepts and controls of
evapotranspiration in Libya, evaluates its spatial and temporal variability, compares the main
estimation tools, and discusses implications for irrigation management under climate change.
The study synthesizes evidence from FAO-56, NASA POWER-based national mapping, GIS
and Omu-ET applications, an Ajdabiya case study for 1991-2021, FAO WaPOR products, and
climate-scenario analysis for the Sofuljeen region. Annual reference evapotranspiration ranges
from approximately 1,680 mm yr—1 in northern Libya to 3,529 mm yr—1 in the far south. In
Ajdabiya, annual potential evapotranspiration reached 2,390.2 mm, with a monthly maximum
of 284.9 mm in June and a minimum of 96.6 mm in January. Future projections for Sofuljeen
indicate that mean ETo may increase from 6.78 mm day—1 at the baseline to 7.68 mm day—1
under SSP2-4.5 and 8.37 mm day—1 under SSP5-8.5 by 2100, corresponding to increases of
13.27% and 23.45%, respectively.

The paper concludes that operational evapotranspiration assessment in Libya should integrate
ground observations, satellite products, FAO Penman—Monteith calculations, CROPWAT,
Omu-ET, WaPOR, and locally calibrated crop coefficients. Priority actions include expanding
agrometeorological networks, updating national ETo maps, applying precision irrigation,
reducing soil evaporation, improving irrigation scheduling, and adopting drought- and heat-
tolerant crop varieties.
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Spatial range of annual reference evapotranspiration in Libya
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Monthly potential evapotr%r)lsgiration in Ajdabiya (1991-2021)
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Seasonal potential evapotranspiration in Ajdabiya
800 A 770.1

700 - 685.1

600 ~
500 A
400 A

300 A

ETp (mm/season)

200 +

100 ~

Winter Spring Summer Autumn

ohiaf disa A Saadl il Siilt Luadll & 53l o(4) JSEU
(2026) Sasi <liby (e 4w/l dlae) :_jrad

Y14 e 8 Ll Jiay Loy ¢5 sl & ganall a5 gas Jiag oaa g Clapeall 0 Apladl] adll e
3308 da shaiall () 585 () iy 31 6clil A 5 o, il Al i) Aad) aranal 8 Aagiil) sda i
Aating UiSan LA HA Jiai (o gildy) o ()l D a5 dadh (g gid) Jass gidll Y dndaall 35 )3 4l e
052 FAO Penman—Monteith a5 yilse il e raiy ¥ llal 5 iy sk 55 ) jall e Gl
Al jlaa g lidl
A cilaliial g paill Al b FUL s 4711

e by el Lo sl allall &y 58l sall da o el ) O ) dsalBY) ol s
L jlae shaall Clalisi 8 ST G aae old) aa dliiy il Jlad s o sY) (3 ) didaie 83 ) gall AaU)
I dahiall alars 4320 50 A Jaes PET 0F (2021) Ajjur and Al-Ghamdi o 385 3,50 sl
L) g s st 2l ey slaall Aali) 8 a8 giall Rl (s (o pdall 5 g2l o 3l
&b (s et Ll e G;w\gmubqﬂg)u\‘;u)mm@\wﬁx{j &yl
Agledl) 5230l e 055 38 AET 5 PET glé5 ) 5 Chual gall 305 a3l @55l 0 o)) sall

Py Cpall Co s Ailaie (2024) Salama and Meftah dusl s il ¢ o) (5 gisall e
s edl (& (e 5l ETO daws sie 085 )1 5. SSP5-8.5 5 SSP2-4.5 (b 53 )l s CROPWAT 8.0
2080 & 7.605 2060 2 7.4552040 2 7.03 ) (¥l bd s sy/ale 6,78 (0 Jans gl
e 2 5/ple 8.3757.9457.6157.12 S adi)) Qllany) adl jo g lisadl 45 2100 2 7.68 5
sl

Ol s dihaia (8 (ET0) (oo el il Al lital) paill s 5 )l (7): Jg>
2100 ple i

Journal of Libyan Academy Bani Walid Page 154




Journal of Libyan Academy Bani Walid 2026

3Ly ) SSP5-8.5: ETo 34l 3l SSP2-4.5: ETo o

(1) 0
(%) (p52/ple) (%) (ps2/ple)
0.00 6.78 0.00 6.78 2022
5.01 7.12 3.68 7.03 2040
12.24 7.61 9.88 7.45 2060
17.11 7.94 12.09 7.60 2080
23.45 8.37 13.27 7.68 2100

Projected mean daily ETo in the Sofuljeen region

8471 —e— ssP2-4.5

g | —® S5P5-8.5

8.0 -
=781
3‘5‘ 7.6
E
2 7.41

7.2

7.0

6.8 -

2022 2040 2060 2080 2100

Year

2100 ple s Cpnd) g ABlaia (S o gil| ET0 b sind 520l jlewal) () JS)
.(2024) Salama and Meftah e laic] L/ ol dse) : jradll

Journal of Libyan Academy Bani Walid Page 155




Journal of Libyan Academy Bani Walid 2026

Projected increase in ETo relative to the 2022 baseline
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