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Abstract

This study is concerned with estimating the water requirements of some major agricultural crops and
scheduling irrigation using the cropwat8.0 program in the Tripoli region. Three major crops grown in
Libya were selected, namely wheat, potatoes and tomatoes. Climate data were collected for a period
of (2010-2025) from the Tripoli Meteorological Station (Green Plateau). Which were obtained from
CLIMWAT 2.0, a climate database used in conjunction with CROPWAT 8.0 software, which allows the
calculation of IRs for different regions and crops for a group of climate stations around the world.
CLIMWAT2.0 contains seven long-term monthly climate information with location coordinates and
elevation. This information is the maximum and minimum monthly temperature (°C), wind speed (km/h),
average relative humidity (%), sunshine hours (h), precipitation data (mm), and effective rainfall (mm).
Data on wheat, potato and tomato crops as major crops were obtained from FAO Guide No. (56) and
added to CROPWATS8.0 software, including rooting depth, crop coefficient, critical depletion, crop
response factor and length of plant growth stages. Planting dates were taken according to the
Agricultural Operations Manual of the Libyan Ministry of Agriculture. Soil information obtained from the
CROPWAT 8.0 (FAO) model includes detailed information about the soil near the climate station, such
as total available moisture content, initial moisture depletion, maximum rainfall infiltration rate, and
maximum rooting depth. The United States Department of Agriculture (USDA) Soil Conservation
Method (SC) was used in this study. The soil in the study area is considered to be of the average soil
type according to the FAO standards. The current study recommends the use of scientific tools such as
CROPWATS.0 and CLIMWATZ2.0, which are important in assessing CWRs with a high degree of
accuracy and suggesting cropping patterns and crop rotations that are easily accepted by farmers. The
use of the CROPWAT 8.0 model yielded interesting results, and it can be easily seen that the water
requirements and schedules of crops in the study area, The summer crop (tomatoes) had higher
evaporation and water requirements and more frequent irrigation schedules than the other crops that
followed this order: tomato > potato > wheat.

Keywords: Water requirements, Irrigation schedules, CROPWATS8.0, CLIMWAT2.0, Wind speed, Soil
information.
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#3 Crop irrigation schedule e | S
ETo station |TRIPOLI Crop [winter wheat EF Planting date [15./03 Yield red.
Rain station [TRIPOLI Soil [Medium (oarn] Harvest date [12/05 0.0

Table farmat .. . N .
Timing: Irrigate at oritical deplation

Application:  Fefill sail to field capacity
Field eff. 70 ¥

@+ lrrigation schedule
" Daily soil moisture balance

Date Day Stage | Rain | Ks | Eta [ Depl | Metln | Deficit [ Loss | Grlm | Flow |
R [3 | F3 [ om [ wm [ wm [ wm | eha |
28 Sep 14 Tt 0.0 1.00 100 56 65.0 0o 0.0 928 077
26 Oct 4z [1} fili] 1.00 100 55 5.5 oo 0.0 136.4 055
5 Feb 144 Dev fili] 1.00 100 55 2107 oo 0.0 301.0 0.34
1 Apr 133 Mid 0.0 1.00 100 55 241.3 oo 0.0 3447 0.73
12 May | End End 0.0 1.00 0 a9
Totals ~
8749 mm Total rainfall 2508 mm
6124 mm i
0.0 mm
Actual water use by crop 10634 mm
Potential water use by crop  1063.4 mm
E 1000 = ~

whbja dihaie & cﬂﬂ\ dyaul &N s 1(6) Jsd
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#33 Crop Water Requirements == ===

ETo station [TRIPOL Crop [winter wheat 1.

Rain station [TRIPOL Planting date [15/03

Month Decade Stage | Ke | ETe | ETc | Eftrain | lr Rea |~
| coett | mmiday | mmidec | mmidec | mmidec |
Oct 3 Deve 075 434 7a 125 3
Hov 1 Deve 074 410 a1 7.8 333
Hov z Deve 083 380 0 48 EEE
How 3 Deve 07 355 5 7.8 276
Dec 1 Deve 0351 320 320 118 201
Dec 2 Deve 056 283 283 14.4 1a0
Dec 3 Deve 1.00 233 ELE] 15.4 164
Jan 1 Deve 104 291 291 178 15
Jan 2 Deve 1.08 287 27 19.4 a3
Jan 3 Deve 11z 325 w7 156 201
Feb 1 Deve 117 EY EX] 0.3 265
Feb z Deve 121 4.05 405 67 EEL:
Fab 3 Deve 1.25 4EE w73 71 301
Mar 1 Mid 127 5.25 525 83 442
Mar 2 Mid 1.27 575 575 24 491
Mar 3 Hid 127 643 0.8 7.2 25
Apr 1 Hid 127 7z 7.2 59 653
Apr 2 Late 115 7.05 0.8 13 5.6
Apr 3 Lats 0t 5.48 548 B 510
May 1 Late 0.47 347 7 25 a2z
May z Late 027 213 43 03 43
1065.6 236.4 830.3 .

(ol ko dilaia 8 ) J guanal bl clalinY) g g (7) JS

-] ]

D Irigation scheduling graph
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b ke i gl 5l i o 1(8) S

Iy
#3 Crop irrigation schedule [F==1
J ETo station |TRIFOLI Crop Planting date [15/09 Yield red.
Rain station |[TRIFOLI Soil |Medium (loam) Harvest date [22/01 0.0x
1 | Table format —
- R Timing: lirigate at critical depletion
' e gaton “:'fe"“'e Application: FRefill soil to field capacity
| | moisture balance AMon D @
| Date Day Stage | Rain | Ks | Eta | Depl \ Met Irr | Deficil | Loss | Gr It | Flow |
[ mm | fact ] | 3 [ om | mm [ wm [ mm | Werha |
1 [ 21 sep 7 Trit [ 1.00 100 25 25.3 0.0 0.0 361 050
| 1 0ct 17 Init oo 1.00 100 26 29.7 0.0 0.0 4z.4 049
16 Oct 32 Dev oo 1.00 100 28 39.0 0.0 [iXs] EE.7 043
1 [ 28 0ct 44 Dev oo 1.00 100 30 46.4 oo 0.0 EE.3 064
8 Nov 55 Dev oo 1.00 100 33 56.7 oo 0.0 1.0 0as
18 Nov 65 Mid oo 1.00 100 30 52.8 0.0 0.0 75.5 087
| 30 Howv 77 Mid oo 1.00 100 3 538 0.0 [iXs] 76.8 074
20 Dec a7 Mid oo 1.00 100 30 52.4 oo 0.0 7a.8 043
22 Jan | End End oo 1.00 i 22
1 Totals ~
Total gross 508.7 mm 166.1 mm
1 Total net 356.1 mm 151.5 mm
Total imrigation losses 0.0 mm Totalrain loss 146 mm
Actual water use by crop  546.3  mm Moist deficit at harvest  38.7 mm
Potential water use by crop  546.3  mm igation requirement  394.8 mm
d
E ffici inigati hedul 1000 = Efficiency rain ~ 91.2 ¥
D efici inigati hedul 0.0 * v
Il

bl s Zilis 3 Gallldl J peandl (5 ) e £(9) S
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ETo station |TRIFOLI
Rain station |TRIPOLI

= (= |[=
Ciop
Planting date [15/09

Month Decade Stage Kc [ ETc [ ETc | Effrain | . Rea. |
coeff | mm/day | mmidec | mmidec | mmddec |
Sep z it 050 4.3 253 5.2 215
Sep E] Irit [iX=i] 254 384 103 281
Oct 1 Deve 050 359 353 12.0 223
Oct z Deve 056 225 425 15.3 27
Oct 3 Deve 05z 5.35 563 125 46.4
How 1 Mid 118 603 603 b 53z
Hov z Mid 125 5.68 563 EE] 52.0
Hov 3 Mid 125 5.06 506 L] 128
Dec 1 Mid 1.25 436 435 1.6 .7
Dec z Mid 1.25 270 370 144 236
Dec 3 Late 1.20 348 383 15.4 228
dan 1 Late 1.06 296 238 17.6 121
dan z Late 05z 245 245 16.4 51
dan E] Late (e 243 43 EX] 43
548.7 158.2 3942

bl dilaia i (i a0 5 5 jall) Gulladl J pemaal Gl cilalia¥) min s 1(10) S

#D) Imrigation scheduling graph
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bl Akt 3 (A ) 55 5all) ebladl gl 55l inie o (1) IS

£33 Crop irrigation schedule
ETo station [TRIFOLI Crop Planting date [01/02
Rain station |[TRIPOLI Soil |Medium [loam) Harvest date |25/06
T able format —
- e Timing: Inigate at critical depletion
= (it eciedils Application: Rsfil soil ta fisld capacity
¢ Daily soil moisture balance T
Date Day Stage | Rain | Ks | Eta | Depl | Met Iir | Deficit | Loss | Gr. Irr | Flow ~
T 3 [ 3 [ | e | wm | wem | Wsrha
16 Mar 44 Diew 0.0 1.00 100 34 70.2 0.0 0.0 1003 0.26
9 Apr 68 Dew 0.0 1.00 100 41 115.9 0.0 0.0 165.6 0.80
25 Apr 84 Mid 0.0 1.00 100 41 119.9 0.0 0.0 171.2 1.24
9 May EL) Mid 0.0 1.00 100 4z 1220 0.0 0.0 174.2 1.44
21 May | 110 Mid 0.0 1.00 100 41 1195 0.0 0.0 170.7 165
2 Jun 122 End 0.0 1.00 100 43 125.8 0.0 0.0 179.8 1.72
16 Jun 136 End 0.0 1.00 100 43 141.1 0.0 0.0 201.5 167
Totals ~
Total gross 1163.3 mm 72.0 mm
Total net 8143 mm Effective rainfall 650 mm
Total irrigation losses 0.0 mm Total rain loss 6.9 mm
Actual water use by crop  956.2  mm Moist deficit at harvest 76.8 mm
Potential water use by crop 956.2  mm Actual ation requirement  891.1 mm
Effici irrigati hedul 100.0 # Efficiency rain 90,4 #
Defici irrigati hedul 00 3
Yield reductions ~

ol ph dikia b (R )l 55 a)) alalakall J geanal (5 e sy 3(12) JS&
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£ Crop Water Requirements [F==1 ===
ETo station |TRIPOLI Crop

Rain station [TRIFOLI Planting date [01/02
Month Decade Stage | Kc [ ETc [ ETc [ Etfrain [ 1w Rea. |
| cosff | mmiday | mmsdec | mm/dec | mmdec |
Feb 1 irit 0D 1.8 189 103 35
Feb 2 Irit 0ED 2o 201 67 134
Feb 3 Irit 060 224 18.0 71 08
Mar 1 Deve 066 272 272 8.3 130
Mar z Deve 0.8z 373 73 2.4 283
Har 3 Deve 1.00 5.05 556 7.z 453
Apr 1 Deve 117 6.56 BEE 54 57
Apr z Mid 1.26 776 TTE 4.5 727
Apr 3 Mid 1.26 8.53 85.3 EX] 815
May 1 Mid 1.26 2.3 EER] 25 06
Hay 2 Hid 1.26 10.08 1009 14 235
May E] Late 1.25 10,63 19 11 1168
Jun 1 Late 114 10.35 1035 10 1025
Jun 2 Late 1.03 9.86 986 07 97.9
Jun 3 Late 054 2.4 47 0z 4568
9656 £9.5 896.0

oy Faliia 8 (amge ) 55 el pLall) J sumnl el Clalfia V) e 5(13) S

3 Crop irrigation schedule [F==] ===
ETo station |[TRIFOLI Crop Planting date [01/04 Yield red.
Rain station |TRIPOLI Sail |Medium [loam) Harvest date [23/03 0.0 *

T able format — - = -
Timing: Irigate at critical depletion
*

gation schedule

Appl
Field eff. 70 %

ation:  Fefill soil to field capacity
¢ Dailp soil moisture balance

Date Day Stage | Rain | Ks | Eta | Depl | Met Irr | Deficit | Loss \ Gr. Imr | Flow ~
[ mm | et ] | [ em | wm [ mm [ mm [ Ustha
12 Apr 12 fnit . 00 1.00 100 3z 348 0.0 0.0 49.8 048
25 Apr 25 Init 0.0 1.00 100 30 453 0.0 0.0 B4.6 058
10 May 10 Dev 0.0 1.00 100 34 66.7 0.0 0.0 95.3 074
22 May 52 Dev 0.0 1.00 100 36 84.9 0.0 0.0 121.2 117
3 Jun 64 Dev 0.5 1.00 100 4 111.0 0.0 0.0 158.6 153
14 Jun 75 Mid 0.0 1.00 100 43 124.3 0.0 0.0 177.6 1.87
24 Jun 85 Mid 0.0 1.00 100 42 123.0 0.0 0.0 175.7 203
Totals ~
Total gross 1760.2 mm Total rainfall ~ 22.4 mm
Total net 1232.1 mm Effective rainfall  19.3  mm
Total irigati 0o mm Totalrainloss 3.1  mm
Actual water use by crop  1343.1 mm Moist deficit at harvest  91.7 mm
Potential water use by crop  1343.1 mm Actual irrigation requirement  1323.8mm
Effici irrigati hedul 100.0 = Efficiency rain  86.3 %
Defici irrigati hedul 0.0 z
Yield reductions v
P . . N d )S . . 1 4 5
# Crop Water Requirements =n (===
ETo station [TRIFOLI Crop
Rain station |TRIPOLI Planting date |01./04
Month Decade Stage | Kc [ ETc [ ETc [ Effrain | Im. Rea. |
| coeft [ wmiday | mmidec | mmidec | mmidec |
Apr 1 it ! 0.60 336 336 53 277
Apr 2 Irit 0.60 368 368 49 ]
Apr 3 Irit 0.60 4.05 405 38 37
May 1 Deve 0,69 510 51.0 25 48.4
May 2 Deve 0.85 6.85 68.5 1.4 67.2
May 3 Deve 1.04 8.81 6.9 11 5.8
Jun 1 Mid 1.21 10.94 109.4 1.0 108.4
Jun 2 Mid 1.27 1215 121.5 07 1209
Jun 3 Mid 1.27 1266 126.6 0.4 126.2
Jul 1 Mid 1.27 13.25 1325 01 132.4
Jul 2 Mid 1.27 13.80 138.0 0.0 138.0
Jul 3 Late 1.24 13.27 145.9 0.0 145.9
Aug 1 Late 112 11.85 118.6 0.0 118.6
Aug 2 Late 1.00 10.50 105.0 0.0 105.0
Aug 3 Late 0.93 9.12 27.4 0.0 273
1352.3 21.9 1330.4

oyl dihaia 8 Canall Juad 8 alaladall J seanad 4l cilalia¥) ma 5 2(15) JS4
(Rinall 35 5all)

37 | North African Journal of Scientific Publishing (NAJSP)



D Iigation scheduling graph ==
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