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Estimating and scheduling the water needs of the
alfalfa crop using Cropwat 8.0 model in the Kaam
Agricultural Project — Libya

Dr. Gmaa Ali Elmelian
Associate Professor in Department of Geography, Faculty of Arts
ALasmarya Islamic University
g.elmalian@asmarya.edu.ly

Abstract:

The study aims to identify the amounts of water needed to irrigate the
Alfalfa crop as well as the amounts of evaporation according to the
current climate of the kamam agricultural project area and based on the
standards of the food and Agriculture Organization (FAO). it also aims
to develop an irrigation calendar that project farmers can follow and
raise their awareness of the proper routine of irrigation during dry
periods based on the Cropwat 8.0 model, which are irrigation methods
based on scientific foundations of water-saving irrigation technology, the
study used the analytical and descriptive approach, and reached several
results, the most important of which is that the Alfalfa crop in the Kaam
Valley agricultural project requires irrigation a total of 1850.5 mm and a
net irrigation of 1555.5 MM, through 22 irrigations during the season,
and that the needs of the hectare The project has a capacity of 18,505
cubic meters per season, and it is important to conduct studies and
research using the crop watt model for all crops in the project area so
that we can improve the management of Water Resources in the region
as well as improve production.

Keywords: Kaam project, scheduling water requirements for alfalfa, crop
water requirements; field capacity; Watering intervals
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(S0P pbS g el dlaiey oot Jgeames 8y Sz (4)Jguton)

Kc ETc Etc Eff rain |Irr. Req.
Month | Decade Stage
coeff mm/day | mm/dec | mm/dec |mm/dec
Oct 1 Init 0.4 2.54 25.4 35 21.9
Oct 2 Init 04 2.27 22.7 53 17.4
Oct 3 Init 04 2.09 23 5.6 17.3
Nov 1 Init 0.4 1.9 19 5.7 13.3
Nov 2 Init 0.4 1.72 17.2 6.1 1.1
Nov 3 Init 0.4 1.58 15.8 71 8.7
Dec 1 Init 04 1.45 145 85 6
Dec 2 Init 04 1.31 13.1 9.6 35
Dec 3 Init 04 1.27 13.9 9.1 4.9
Jan 1 Init 04 1.19 11.9 8.9 3
Jan 2 Init 0.4 1.14 11.4 8.8 2.6
Jan 3 Init 0.4 1.25 13.7 6.4 73
Feb 1 Init 0.4 1.37 13.7 33 10.5
Feb 2 Init 0.4 1.47 14.7 0.9 13.9
Feb 3 Deve 0.4 1.66 13.2 1 12.2
Mar 1 Deve 0.52 2.37 23.7 1.5 222
Mar 2 Deve 0.71 3.53 353 14 339
Mar 3 Mid 0.9 5.04 55.5 0.9 54.5
Apr 1 Mid 0.96 5.99 59.9 0.1 59.8
Apr 2 Mid 0.96 6.59 65.9 0 65.9
Apr 3 Mid 0.96 7.08 70.8 0 70.8
May 1 Mid 0.96 7.56 75.6 0 75.6
May 2 Mid 0.96 8.05 80.5 0 80.5
May 3 Mid 0.96 8.45 93 0 93
Jun 1 Mid 0.96 8.92 89.2 0 89.2
Jun 2 Mid 0.96 9.36 93.6 0 93.6
Jun 3 Mid 0.96 9.41 94.1 0 94.1
Jul 1 Mid 0.96 9.49 94.9 0 94.9
Jul 2 Mid 0.96 9.6 926 0 96
Jul 3 Mid 0.96 9.29 102.1 0 102.1
Aug 1 Mid 0.96 8.94 89.4 0 89.4
Aug 2 Mid 0.96 8.66 86.6 0 86.6
Aug 3 Late 0.96 8.21 90.3 0 90.3
Sep 1 Late 0.94 7.64 76.4 0 76.4
Sep 2 Late 0.92 7.08 70.8 0 70.8
Sep 3 Late 0.9 6.34 63.3 0.1 63.4
Total | /////I//]1I] [N\ L) 1756.7 93.8 1850.5
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Date Day| Stage | Rain| Ks | Eta| Depl Net Deficit| Loss Gr. Flow
Irr Irr
mm | fract.| % % mm mm mm | mm | l/s/ha
21-Mar | 172 | Dev 0 1 100 | 59 70.3 0 0 100.5 | 0.07
05-Apr | 187 | Mid 0 1 100 | 60 71.9 0 0 102.8 | 0.79
16-Apr 198 | Mid 0 1 100 | 55 66.4 0 0 94.8 1
26-Apr | 208 | Mid 0 1 100 | 57 67.9 0 0 97.1 1.12
06-May | 218 | Mid 0 1 100 | 61 73 0 0 1042 | 1.21
15-May 227 Mid 0 1 100 58 70.1 0 0 100.1 1.29
24-May | 236 | Mid 0 1 100 | 61 73.3 0 0 1047 | 1.35
01-Jun 244 | Mid 0 1 100 | 56 67.7 0 0 96.8 1.4
09-Jun 252 Mid 0 1 100 59 70.8 0 0 101.2 1.46
17-Jun 260 | Mid 0.2 1 100 | 62 74.1 0 0 1059 | 1.53
25-Jun 268 | Mid 0 1 100 | 62 75 0 0 107.1 | 1.55
03-Jul 276 | Mid 1 100 | 63 75.4 0 0 107.6 | 1.56
10-Jul 283 | Mid 1 100 | 55 66.4 0 0 94.8 1.57
17-Jul 290 | Mid 0 1 100 | 56 67.2 0 0 96 1.59
25-Jul 298 | Mid 0 1 100 63 75.2 0 0 107.4 | 1.55
02-Aug | 306 | Mid 0 1 100 61 73.6 0 0 105.1 | 1.52
10-Aug | 314 | Mid 0 1 100 | 60 71.5 0 0 1022 | 1.48
18-Aug | 322 | Mid 0 1 100 | 58 69.3 0 0 99 1.43
26-Aug | 330 | Mid 0 1 100 | 55 66 0 0 94.3 1.36
04-Sep 339 | End 0 1 100 | 59 70.4 0 0 100.5| 1.29
14-Sep 349 | End 0 1 100 | 59 71.1 0 0 101.6 | 1.18
25-Sep 360 | End 0 1 100 | 57 68.9 0 0 98.5 1.04

2009 (CROPWAT 8.0 wix 2 : phuzed!

329/ https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025
ISSN 2789 - 4843

#2025 pitis 7 1 sdadl 5 adzedl

Journal of Libya for
Geographical Studies

il e} Sl bl G ke

2 g gk B Aty lg eV dedais Aongiad Uy e ) () O pige (6) g

LS il S okl
282.5mm JUasY sles YLl 2222 1mm Py ) ol e
266.8mm Jd) el Jglan 1555.5mm SHgle Jlal
15.6mm Sl gl §pes 0.0mm S Al ey
21.9mm sladl 3 pmall plans | 1844.2mm | Lol o sladd adl plasaaY)
1577 .3mm aadl) o)) Uiz mmi844.2 | foldl s o sbeall Jazl alasczay)
%94.5 FAR ATy %100 & sl Jgur
1 1 0.0 SN ok gl

2009 (CROPWAT 8.0 w2 : yhocaal

A Ay b B el Jgares Wl azoedd| bzl (7)dgur

o igadt D C B A PN
%0.0 %0.0 %0.0 %0.0 %0.0 ETC & ol
%100 %100 %100 %100 %100 Ll ozl fuls
%0.0 %0.0 %0.0 %0.0 %0.0 A s
%0.0 %0.0 %0.0 %0.0 %0.0 ST Wl i

2009 (CROPWAT 8.0 o -yl

:@L:.;J\

My (o 1e1850.5 0,5 Uy Ly ol plaS 551y 5,28 el ot st
st IV 3 22 P oy (ola 1555.5 L2l

B ks 150 gy 69l Biasg ) Jguazt bl s SO e
i gkl LS bl Obs (a3 a s Ll oyl ) s gl 2el)ls
sl 3 aSG e 18505

T3 e b el Lede g & ) dw G 172 ) LW ) 2] 0 -
JM e @ Sb sl ol ale | Jsastl OF LsTcslad) 3 of Al 3 2oid
st V) s ¥ 40 6o 266.8 ] g2l ailars Jladl jUaal) Jslon by —
o) Jea 20U V1 e %05

Ayt s 3131 o8 CROPWAT 8.0 alasscral OF aul)ll ads &bl -
Dgdory Jeol) slon Slllate o5 (3 dels P{RUC W PN SIS PR

www.LFGS.LY Email: Research@LFGS.LY

330




a0 J el il i i 1 N he 3 50k
Led — b plasa ¢ 952y Cropwat 8.0 z3ged pliseiuly

SEY By oy BT LS 352 250 5500 e 0955 &l bl (3 il 3 o))
izl (3 e lasd) ol 30

o Sl B3linaWly Al ) ald 5l s el ) Wgis asls —
Glo 83k d] Bledl 3 gl sda (o35 LS o)) s IO e ) 25y
512l

1Ot 3!

Jeoldl S Cropwat 8.0 7358 s Slaly ol el v gll o =
e SISy bl AW )l 3] pnd e U5 LiSs 5 45l il
ZwY!

(i) 3 el gl e o) Jgla 368 alinndl wlal ) e of Sk -
Olgindl) 2l e 3302 SN 53y Ly Btall Joladl ods plusa) Sy
(b ) of WL

S obs Waad Lol aws Y il (3 foolstly w70 e ali> olulys o)) —
AW sl dalaen Y ST Eaadd g ) 3, b plasaly o) 308 Lals ale) —
ol oLl Oyl Ui a5 T Lo g

el yaladl)
- DifferentKhamidov, M. et el (2023) Scientificly Based Irrigation
Procedure of Cotton and Winter Wheat in Soil and
Hydrogeological Conditions of the Kashadarya Region of
Uzbekistan; Research Square. July 14th, 2023. DOI:
https://doi.org/10.21203/rs.3.rs-3114061/v1.
- Ekwue E.l. et el ( 2015) Simulation of Irrigation Water
Requirements of Some Crops in Trinidad Using the CROPWAT
Irrigation  Software.  The  West Indian  Journal  of
Engineering.Vol.37, No.2, January 2015.
- El-Shafei, A. and Mattar, M,A. (2022). Irrigation Scheduling and
Production of Wheat with Different Water Quantities in Surface
and Drip Irrigation: Field Experiments and Modeling Using
CROPWAT and SALTMED. Agronomy 2022, 12, 1488. 1 of 26
https://doi.org/10.3390/agronomy12071488

331/ https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue. 7, January 2025 Journal of Libya for
ISSN 2789 - 4843 Geographical Studies

22025 s / 1 adadl 5 dexd bl iz Cliahy Al L Orle

- Energoprojekt, Preliminary report of WadiCaam Project, Volume
4, part 2, Beograd, 1971.
- FAO. 2009. Cropwat 8.0 for windows  user
guide.FoodandAgriculture Organization of the United Nations,
Rome, Italy
- Gabr, M. (2022). Management of irrigation requirements using
FAO-CROPWAT 8.0 model: A case study of Egypt, Modeling
Earth Systems and Environment, DOI: 10.1007/s40808-021-
01268-4, 3127-3142
- Gabr, M.E.(2021) Management of irrigation requirements using
FAO-CROPWAT 8.0 model: A case study of Egypt. Modeling
Earth Systems and Environment,8(9) DOI: 10.1007/s40808-021-
01268-4
- Jabow, M. (2020). Irrigation Schedule of Chickpea
(Cicerarietinum L.) Using CROPWAT Model under Gezira
Conditions, Sudan, Journal of Khartoum University of Agricultural
Sciences U. of K. J. Agric. Sci. 28,82-104
- Lano M.L. and J.J.S. Dethan.(2022) Water Requirements in Bean
Crops Using Cropwat 8.0 in Oenoni Village Kupang District,
Indonesia. Article in Ecology Environment and Conservation ¢
September 2022. DOI: 10.53550/EEC.2022.v28i05s.016: pp. (S89-
S93)
- Raes, D. et al (2009). AquaCrop — The FAO Crop Model to
Simulate Yield Response to Water: Il. Main Algorithms and
Software Description. May 2009-Agronomy Journal (American
Society of Agronomy)-Vol. 101, Iss: 3, pp 438-447
- Sharma DN, Tare V (2022) Assessment of irrigation requirement
and scheduling under canal command area of Upper Ganga Canal
using CropWat model. Modeling Earth Systems and Environment
- June. Modeling Earth Systems and Environment 8(2):1-11 DOI:
10.1007/s40808-021-01184-7
-Zoidou, 1.D et el (2017) Water Footprint for cotton irrigation
scenarios utilizing CROPWAT and Aqua Crop models. E.W.
Publications. European Water 59: 285-290, 2017.
Dl A e aBlged!

The FAO Aqua Crop webpage http://www.fao.org/aquacrop/en

:8selt Tty (b &S5 Y BBl 1Sy —
https://power.larc.nasa.gov/data-access-viewer/-

www.LFGS.LY Email: Research@LFGS.LY [332




