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Due to the excessive and unsustainable exploitation of available water resources,
making informed decisions regarding the planning, development, and management of
water resources has become increasingly essential. One effective approach in this regard
is the use of simulation models to estimate crop water requirements. The aim of this
study was to determine the water needs and irrigation scheduling of forage maize in the
arid and semi-arid climate of Varamin using the CROPWAT 8.0 model. Developed by
the FAO, this model estimates crop water requirements based on climatic data, soil
characteristics, and crop parameters. The simulation results demonstrated that
CROPWAT 8.0 is a suitable tool for irrigation planning of maize in the study region.
The model estimated the crop evapotranspiration (ET.) and crop water requirement
(CWR) for forage maize to be 416.4 mm and 404.3 mm, respectively. Additionally, the
gross irrigation depth for full irrigation and deficit irrigation at 80% and 60% levels was
calculated to be 403 mm, 386 mm, and 376 mm, respectively. These findings indicate
that the model can accurately estimate crop water requirements and serve as an effective
tool for optimizing irrigation practices. Given the growing limitations in water
availability, it is recommended that further studies explore the integration of simulation
models with various soil types, the impact of climate change, and the combined use of
hydrological and soil models for comprehensive natural resource management.
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1-Aug 14 Init 0 1 100 25 10.5 0 0 10.5 0.24
7-Aug 20 Dev 0 1 100 33 15 0 0 15 0.29
10-Aug 23 Dev 0 1 100 16 7.5 0 0 7.5 0.29
13-Aug 26 Dev 0 1 100 24 11.9 0 0 11.9 0.46
16-Aug 29 Dev 0 1 100 23 11.9 0 0 11.9 0.46
19-Aug 32 Dev 0 1 100 22 11.9 0 0 11.9 0.46
22-Aug 35 Dev 0 1 100 26 14.5 0 0 14.5 0.56
26-Aug 39 Dev 0 1 100 37 21.1 0 0 21.1 0.61
29-Aug 42 Dev 0 1 100 27 15.8 0 0 15.8 0.61
2-Sep 46 Dev 0 1 100 37 23 0 0 23 0.67
5-Sep 49 Dev 0 1 100 29 18.7 0 0 18.7 0.72
8-Sep 52 Mid 0 1 100 29 18.7 0 0 18.7 0.72
12-Sep 56 Mid 0 1 100 38 24.4 0 0 244 0.71
15-Sep 59 Mid 0 1 100 28 17.9 0 0 17.9 0.69
18-Sep 62 Mid 0 1 100 28 17.9 0 0 17.9 0.69
21-Sep 65 Mid 0 1 100 27 17.4 0 0 17.4 0.67
24-Sep 68 Mid 0 1 100 25 15.8 0 0 15.8 0.61
27-Sep 71 Mid 0.6 1 100 25 15.8 0 0 15.8 0.61
1-Oct 75 Mid 0 1 100 33 21.2 0 0 21.2 0.61
5-Oct 79 End 0 1 100 26 16.9 0 0 16.9 0.49
8-Oct 82 End 0 1 100 19 12.1 0 0 12.1 0.47
12-Oct 86 End 0 1 100 27 17.5 0 0 17.5 0.51
16-Oct 90 End 0 1 100 25 15.9 0 0 15.9 0.46
19-Oct 93 End 0 1 100 18 11.9 0 0 11.9 0.46
21-Oct End End 0 1 0 6 - - - - -
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IRRIGATION SCHEDULING GRAPH

Soil water retention in mm
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4 Total Available Moisture



159 ...g CROPWAT 8.0 Juw 3l oolici! b gladgle )b o )bl 631 ya0b o ooy o> (b gs)

saisyLis 45 09 o 0dud S Cugh, Jlade jo (g0l Sblugs Dlsons (5,lsleS jlas ,0 a5 oo oo oylis () S
A b e Ghals Gah 4 S cush) oy, Sl dn 50 59,5 00 )8 Ol 0SS 0 ol oS il
Lo, J2els 4 Wlgige a5 0 25 (o0 51,8 ol gllae jlade 51 Sl S Cush) jlade bajg, (pde ;o a5 0w o
Slgs oo Cardg (pl (TAM) Ggllas (e 45 G S Cugh, Jladie (2alS 4 ax g5 b .0gd e oS 4y ol

LSS sleoyg Jsb 55 ohug 4 Bl azils (kS wl; b RSU

TRRIGATION SCHEDULTHCG CGRAPH

= Depktion
= RAM
= TAM

Soil water retention in mm

5 o 18 2 2 3 3¥F 40 45 B B @ 65 T T5 8 8 =0
Days after planting

Dlsuns jlacs (512 iy (b 33 (gitghsy 1y jloges -5 S5

s slgi s o 2D Gl g (silel Cong 05 sl |y (e ] iz Gl e (0) SIS 4 4z L
Sgu oo Slgiden cunl S Cugb, jualS sasms s a5 (Depletion) jo,8 L o ol Ol als gl wwss
5 oy (Bl clis (a3 oly0n S sk, b 355 ool iy lien 5 iplite Jolsh b syl a5
5 o S8 4 ol bl anpley orizmen 90,5 6yl ol G bl 4 o o ly 5 Cugby aad hels
4 S Cagh, b 35 el SLS 5l el sl S Cughy alS o5 lajs, 53 45 (5 sbas w05 el
saro s> 3l yidery ST s, 350a8 o8 Sl slooy5 5 oy ool 13 (o 5 51 ol 5 53,53 osllao el
2 ogdle 055 oS 5L 390 Zusho) el ge 5 A5 (T sl oS @ ol 1 Al e ()l e il e

a5k a5 (g ebas wes LalS 1) 15 g wS S S Cugb baas 4 Wlg o @le sla g ol ul ¢yl

aiile 338 5 kol sla g5 eSS 5l sola ol ¢ pizmad awp JBlas 4 S Cogh, Sllwg g b zalS o)Ll



(lg3s) OF+F 5m) IWF-IBY LY 0)lacs ) 038 cylagly druwgi 9 S VYo

g0 Sygo skal olS sdly s elwl 5 b oS SKaS Wlg o diociiod (,kal b (sload (s,LaT slapius
ool 2 9 00l jiile jas jsboay ol 5 S Lyl 5 45 955 o dog wlalyd )0 050 G pTele ST 8,00
b 00,5 pelats polae jsboas (55kel asliy oz Laalyd 5 ol ol 5Li (S Cush) Cong jlonal cmsay glaosls

Bgd (S sl olS 4y ol 5l g g Sl 288 4y 6 jlol Sleseas
Olgs oo il sladgle &3 olE LT 5Ls el a0 £ i 48 6 LTS Jles sl a5 (V) S s 4z g b
yo8 b 5o ad Slleg 5 WS oo a2 1y ok J2elS (b Jsb o S Cush, Ll o cpl )5 a5 0 S saalin

sl 0 a5 Cel S Cugby gy 9 @ e GEalS sasolis pl 0l o canlive Zeusg 4y (Depletion)

oS RAM) o bz rizren Sl olS sl (2] (55 Sl 4 45 09,00 Fimly (TAM) gllae whass 5l lge
aLols (TAM) Gollas Jluie 51,0 o & S Caglo, 45 bl 51 g wilecn (Bb ol sl ol ST L5 oamsgLis
Condy Sgute 1y (e s1o)Saly (ol il ol 4 az gt Lo 380 ol w; e 3l Wl e el 00,5 s
S olaey ;0 b ogd walais (65585 jsba (g lal (Ganle; 45 09 co Slpidn s Cunl ope X5 Wiz Jult
G5 5 S5l 4wl oo pladl Gl 05 plamil (B g @B an kel 09y00 Fimly pothae 9 5l S cagh,
sanlive ST Cusb, 1o wast Sllug 65 olage, 55 oybel o Sialil cogs S (KaS oLS 0y, sl 5
sly @l lagiig 5l eoliiul prizen aiS (5 S sl OF dpas 098 | (AL OISt 59 51 Wil e 05d oo
255 b 0t e S b iy cyal 0l ke sl Lyl ol 0 il e et LialS g S sl i
5 330 bl Slapinns 345 09l o dogi il ogdle 058 yiaS S Cushy lilugi 5wl el k]
GrSolr ol ) 0m 55 00,8 pelas ol S LI L illae (65 5B0 jsboay (Bran O (e b 05 oolit il aie e
Ll ool )l welass 5 0y b Jsbo y0 b5  5li 5 S Caghy Condy et Gl cZaled o 09

S SeS ok 0, g kel (bl Seage 4 Wlgs oo 35250 28



VY ..s CROPWAT 8.0 Jow i ool b gladale &3 55luT 530yl 9 c0ly o>l (b gs)

IFRIGATION SCHEDULING GRAFPH

Soil water retention in mm

5 10 18 20 25 30 35 40 45 B0 55 60 65 FO ¥5 80 85 90
Days after planting

Dlors sloss' sl wuls) (b 53 (Sagby Oyl 5l0g0d -V JS

plasl el yg adlaie ;0 aingy )lol dslip gai g ladgle &0 Jo—ame of 55 585 955 Buo b aalllas
Sl 51 (55,55 50 ol gl sale g ailaia gn oy ¢ erlBl Dlyis 5 O glie 0geS Ll 5 0 28 S
P Az JB szl 0w i a4 (T dige p0lie i 5 bl O 51 Bdo colinwlcul o5 VL
il Joe e iaghy Gl 5 s Gl i ]y Joame 3 Shos 5 (550 0 Wl e Sl 09300 o gilie
osls 5l esliial b Joe bl s 48 5 15 a4y blS o1 5k ol o seine il S olsiea; CROPWAT 8.0
Dy oS colio CE L1, 5,3 ol o 5Ls caiilyy b ey g o Caghoy (il des Jolis cailate  oudl
e iy Mgl &3 sly (CWR) T als s g (BTo) oLS 5,05 — e a8 ol ol 5k Jow 5| Juol> sl
505,38 sl ks 9,50 LalBL kel O Gliae ormimmen Ailoo i dwloe 9l 0,90 )0 o o TP/ 4 FAF/F
6 azg bl oty e Lo YVE g ¥AS Fo¥ i gt (aopo £r g Ae Ve v) T 5l el calisee gl
ot s Llg5 0 CROPWAT aiile )b pe—al slo Joo 31 oolaiwl a5 8,5 aoeis g5 oo o 3uiod ol (sloaidly
wile) S ol 9 (558 slo el )l QLQT}; oy y? S oo Slgiiinn ddalal Ho auS Ly ol B o (6l 4o
WSB g ol e e Jolss a5 112 w09 Blod (g)lal (632,40l 59 55 (6 pdudsis g ush (65laeSs o)l il



(a2 93) OF+F 500) WFDIAY LY 6,les o) 0,95 sl dxugi g S5 1YY

5605 (335 5,15l lsieas CROPWAT 8.0 Jow 99 oo duogs « g Oyl 5l ol Cwody zulis 4 axg5 b
350 03 i jsboay ()5 S St dand 5 St 3blie ;0 ohg @ o5 GLS 2T 5L 05T (sl olezel LB
& o9ame wlie yge o pie a9 35w e 1) 5kl (532,400 Wil go Je cnl 5l eoliiwl 3,8 13 oolix
MTP 500yl oYU s coenl (65 ,5liaS iSu o ol Lol ilisl g gszWS et bl o el ol ass SWS
el kel Lulyd o gy 05d (Brae O 38 w5 sanob & ot ax s b el siael
W3y 500,86l ol G slml 5l Wlgi e alate perldl Lyl ) g ol 0y ol el 2 kel oy ez
b ,Llad cos b eslo ks (5 )lal ails (ke cmulio slaig, bl il p ogdle aylas e 1 olS o ,Shos 4
Srae > stz JE ppradro ol Wl oo S e a3 ) O Brae s S Gl a5 wiaise o k]
Lulys 5 S Casby sloodls 5l Ly 5 peinns o3l (2SS o eten 3 (S oo Gl 1) O (0500 5 095 o]
oli] (S Cash) glo S 5l (o b ilsiis I ol el (55l] sloasl Dol (sl (ars
S )b 5 ol S (Bly 5l bl g5kl iy B og i plonl aia ign S5l glaaill 5 oe wliilsn
5 SilleS Lo 5l G ol § enSslr ol 2d)jue alf el o Sog; cnl 09— pelas ST O (55l
83> 2 oS5 Sllllae 35 ca a0 (358 S)lse » ogdle ot walsS (55,8 s ol b Lol
oy (I byl 5] 55585 LB 555l e Sl 5 S e 5 (S8 oo
03,5 S8 5Ll slaasy jigr (b 4 wlgiice Ml ol ] Emsty ST LI Slge Condy 5 (5 i3
Gblis 3 o5y e S 5 Of (o oo Joloi auled L Sl cadlw g i i )0 poge (5 iz b g
2 Oblopeste 5 0lsliS (hsel il ol (s wolie B> g (55,5Li5 Sl drng Lol IS (Sisaas
@ o yiasd 50 59] o2l 0 ls Slgld caenl gyl g slas,glid 055 g o polie 5l A solii wl i)
Sl s alidl s O gl e e 3825 50 Wlgi oo Sl (65,5088 Glags; @sy 5 5 5 sole oMb

S Ll 655 S



VY ...s CROPWAT 8.0 Jow )l ool b gladole 33 g5luT (g0 ya0li o c0ly o>l (b gs)

solawl 090 2alo

Allen, R.G., Pereira, L. S., Raes, D., & Smith, M. (1998). FAO Irrigation and drainage paper No. 56. Rome: Food and
Agriculture Organization of the United Nations 56(97), e156.

Bhat, S.A., Pandit, B.A., Khan, J.N., Kumar, R., & Jan, R. (2017). Water requirements and irrigation scheduling of
maize crop using CROPWAT model. Int. J. Curr. Microbiol. Appl. Sci. 6: 1662-70.

Champaneri, D.D., Desai, K.D., Ahlawat, T.R., Shrivastava, A., & Pampaniya, N.K. (2024). Assessment of
CROPWAT 8.0 model accuracy under deficit irrigation scheduling: A sustainable path toward smart water supply.
Water Supply, 24(10), 3423-3437.

Constantin, D.M., Mincu, F.I., Diaconu, D.C., Burada, C.D., & Baltateanu, E. (2024). Water Management in Wheat
Farming in Romania: Simulating the Irrigation Requirements with the CROPWAT Model. Agronomy, 15(1), 61.

FAO, (Food and Agriculture Organization). 2009. CROPWAT Software, Food and Agriculture Organization, Land
and Water Division; Available at: http://www.fao.org/nr/water/infores_databases_cropwat.ht

Gong, X., Qiu, R., Sun, J., Ge, J., Li, Y., & Wang, S. (2020). Evapotranspiration and crop coefficient of tomato grown
in a solar greenhouse under full and deficit irrigation. Agricultural Water Management, 235: 106154.

Hajirad, 1., Mirlatifi, S. M., Dehghanisanij, H., & Mohammadi, S. (2021). Determining yield response factor (ky) of
silage maize under different irrigation levels of pulsed and continuous irrigation management. Central Asian
Journal of Plant Science Innovation, 1(4), 214-220.

HERBHA, N., VORA, H., & Kunapara, A.N. (2017). Simulation of Crop Water Requirement and Irrigation
Scheduling for Maize Crop Using FAO-CROPWAT 8.0 in Panchmahal Region of Middle Gujarat. Trends in
Biosciences, 10: 9387-9391.

Hess, T., 2005. Crop water requirements. Water and Agriculture, WCA infoNET.

Lamsal, G., & Marston, L.T. (2025). Monthly crop water consumption of irrigated crops in the United States from
1981 to 2019. Water Resources Research, 61(2), €2024WR038334.

Moncada, J.V.L., de Oliveira, N.P.R., Freitag, L.V., Oliveira, D.S., Feletti, R.C.G., da Silva, P.F., & Junior, J.H.C.
(2024). Simulation of the soybean yield as a function of water sensitivity in rainfed cultivation using the
CROPWAT model. Modeling Earth Systems and Environment, 1-16.

Navatha, N., Roja, M., & Umareddy, R. (2020). Estimation of crop water requirement of maize and cotton using FAO
CROPWAT 8.0 model in Jagtial district. International Journal of Ecology and Environmental Sciences, 2:718-
724.

Roja, M., Deepthi, C., & Devender Reddy, M. (2020). Estimation of Crop Water Requirement of Maize Crop Using
FAO CROPWAT 8.0 Model. Indian Journal of Pure and Applied Biosciences, 8: 222-228.

Scobie, M., Freebairn, D., Mushtaq, S., & Donahue, D. (2025). How Much Is Enough? Data Requirements for
Practical Irrigation Decision-Making in Vietnamese Coffee Production. Water, 17(5), 646.

Somani, P., Charhate, S., & Garudkar, A. (2025). Irrigation Scheduling of Pawale Project using FAO-CROPWAT
8.0. Recent Patents on Engineering, 19(1), E021123223060.



http://www.fao.org/nr/water/infores_databases_cropwat.ht

