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Abstract:

Water Demand Assessment (WDA) is considered the first important step in
successful agricultural and irrigation activities. It is required for both levels: the individual
level and sustainable development strategic planning for the communities. The need for WDA
is increased as the climate change issue has been complicating, and in situations where people
work in agriculture and irrigation are not following the standards and best practices required
for sustainable agriculture and irrigation, like in developing countries and the Arab region.
Using CROPWAT 8.0 for WINDOWS and CLIMWAT 2.0 for CROPWAT is helpful and
promising to increase productivity and maintain the resources. These applications are
developed under the Food and Agriculture Organization of the United Nations (FAO). They
are featured with a friendly environment, easy to use, equipped with expertise standards and
guidance, and they are available for download and installation for free. In this paper, the
author has the experience to use CROPWAT 8.0 and CLIMWAT 2.0 to assess the water needs
for four crops: spring wheat, potatoes, table grape, and maize in SIWA Oasis, located in Egypt
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about 50 Km to the eastern borders of Libya. The main aim is to explore and develop the
experience of using these two programs. A straightforward methodology has been in place,
started with installing CROPWAT 8.0 and CLIMWAT 2.0 for CROPWAT; defining and
researching on the selected area (SIWA); selection of the location (SIWA) in CLIMWAT 2.0;
initializing, visualizing and reviewing the relevant data displayed by CROPWAT 8.0; and
receiving and analyzing the results through the programs running; data visualization. These
programs have been accurate in concluding the values, recommendations, and guidance
regarding producing the selected crops. The simplicity, easy to use, and user-friendly
environment have all been noticed. The author recommendations include encouraging the use
of these programs at large scales; performing specialized and simple courses on these
programs for the targeted people; securing the required hardware and software to facilitate the
use of these programs through several computer labs opened for the targeted people and
making strategic partnerships with local and international Non-Governmental Organizations
(NGOs) and corporate social responsibilities programs (CSR) for that purpose.

Index Terms: Agriculture, Irrigation, Irrigation Management, CORPWAT 8.0 for
WINDOWS, CLIMWAT 2.0 for CORPWAT, SIWA, Productivity, Sustainability and Water
Resources Management.

4
Introudation
Agriculture is one of the top essential and prior economic activities in Egypt. Climate change,
water scarcity, decreasing of productivity while increasing in the demands of agricultural
products (due to changing lifestyle and increased population), the relative availability of the
water (regardless of the water crisis that is taking place), and the need to improve the practice
of agriculture and irrigation management to increase the efficiency and effectiveness of the
crops; all have been highlighting the importance of utilizing smart and technological tools in
order to achieve better quality in crops and irrigation while sustaining the resources, especially
when the farmers lack the best practice and standards and contribute to wasting water. It is
estimated that the average amount of water used to irrigate 1 hectare in the Arab region is
around 12000 cubic meters annually. In contrast, the actual required amount of water should
not exceed 7500 cubic meters. This has led to water waste, decreased soil quality, and
increased salts within it.
The Water Demand Assessment (WDA) for crops is considered the first important step to
effectively and efficiently manage the production and maintain sustainable resources. WDA is
also the most crucial element in water budgeting for any agricultural activity. WDA methods
have been developing and empowered with profound technological solutions, tools, and
databases that make the estimation faster, easier, and more accurate. CROPWAT 8.0 for
WINDOWS and CLIMWAT 2.0 for CROPWAT are two useful programs to manage
agricultural and irrigation management, made by the Food and Agriculture Organization of
United Nations (FAO), and distributed free of charge.

342



After fed with the required data, CROPWAT 8.0 for Windows can calculate crop water
demand and irrigation requirements depending on soil, climate and crop data. The program
also helps in creating irrigation schedules according to working conditions and calculates
various schemes to improve work performance. CROPWAT 8.0 can evaluate and develop
farmers' irrigation practices and evaluate crop performance to increase crop yield efficiency.
The development of irrigation schedules and plans in CROPWAT 8.0 is based on daily soil
and water balance using a variety of water supply options and the irrigation management files
created. The program's climate data are based on monthly temperature, rainfall/precipitation,
wind speed, solar radiation and air humidity/moisture. CROPWAT 8.0 is empowered with a
data visualization engine to produce graphs and charts for better and faster data presentations
and decision-making.

In this paper, the author briefed her experience using CROPWAT 8.0 and CLIMWAT to
assess the water needs and provide general guidance to produce four kinds of crops: spring
wheat, potatoes, table grape, and maize, all in SIWA Qasis.

The main objective is to introduce and experience using of CROPWAT 8.0 and CLIMAWT as
powerful tools in agriculture and irrigation management.

Methodology

CROPWAT 8.0 for WINDOWS and CLIMWAT 2.0 for CROPWAT are two important
computer programs (applications) used to estimate and provide a guiding framework for crops
and irrigation management. These two powerful, user-friendly, and simple-to-use applications,
developed under the Food and Agriculture Organization of the United Nations (FAO), are
connected to a global database of essential data required to make the estimation guide the
agricultural and irrigation activities.

CLIMWAT 2.0 for CROPWAT is a database used with CROPWAT. It can compute crop water
requirements, irrigation supply, and help develop irrigation plans for different locations
globally. CLIMWAT 2.0 provides monitored data on agriculture and climate for more than
5000 locations worldwide. CLIMWAT provides per-month-basis long-term means of seven
climate parameters, specifically: daily max temperature in °C, daily min temperature in °C,
relative humidity in %, wind speed in km/day, daily sunshine hours, solar radiation in
MJ/m2/day, rainfall amount in mm/month, sufficient rainfall in mm/month, reference
evapotranspiration using the Penman-Monteith method in mm/day. The data can be collected
from any number of stations in the format suitable for their use in CROPWAT. The system
makes two files for each selected location. One is for long-term rainfall data per month
[mm/month]. The second file calculates long-term monthly averages for the seven parameters
mentioned. Coordinates and the elevation of the station selected are also included.
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Definition and Researches

First, the subject area (SIWA) was defined and researched to have the required information
necessary to feed the applications. SIWA (also known as SIWA Oasis) is an isolated oasis
located in the Western Desert in Egypt 50 Km east of the Libyan Border and 560 Km from
Cairo. Its name, SIWA, means "The Field of Tree" in the ancient language. Around 33,000
people live in SIWA. Most of them are Berbers, who speak a unique dialect known as (Siwi)
and the Egyptian Arabic dialect. SIWA has a profound cultural, historical, and tourist
importance. It was a part of ancient Egypt, where it was called the Oasis of Amun Ra.

SIWA is located in a deep depression about -19 meters below the sea level near Qattara
depression, which is also below sea level. Like the rest of Egypt, the SIWA climate is a hot
desert. The Taple 1 below provides more details about the climate of SIWA. Agriculture is the
main activity in SIWA. The most important crops are dates and olives. It has been estimated
that there are around 280,000 date palms generating around 25,000
tons of dates annually and corresponding to approximately 2% of Egypt's total dates
production. SIWA also produces around 27,000 tons of olives each year. Other crops include
vegetables like molukia, fruits like tomatoes and grapes, karkade, and medicinal agriculture.
Date palms are cultivated in extensive gardens and are usually intercropped with fruits,
vegetables, and cereals. Siwan farmers are considered to have rich knowledge and experience
in growing, pollination, maintaining, harvesting, and post-harvesting palm trees.

Taple 1. Claimate in SIWA over 12 months

Climate data for Siwa [hide]
Month Jan | Feb | Mar Apr May | Jun Jul Aug Sep Oct | Nov Dec | Year
o 5 | 448 | 480 | 482 | 45 : 48.2
SRS LR .- (1126) | (118.4) | (118.8 .- (118.8)
o 193 215 205
ArerRgE IR een aon o a8 6 B &85 @5 0 2 &5
. e 121 140 173 219 173 132 | 217
Pty mean "¢ () (638) (672) €31) (714) ------ 1) e ()

56 | 71 | 101 | 137 178 217 214 195 155 102 141
(42.1) | (44.8)| (502) | (56.7) (64.0) (sa?) (71.1) (705) (67.1) (59.9) (504) (43 7) (57.4)

22| 13| 03 | 57 | 75 | 140 [ 175 159 M7 | 78 | 20 | 07| 22
(28.0) | (29.7)| (325) | (423) | (455) (57.2) (B35) (B0.6) (53.1)  (46.0) |(372) (30.7) (28.0)

2 1 2 1 1 0 0 0 0 0 2 1 9
(01) (00} (07} (00} (00} (0} (0} (0} (0} (0} (01} (00} (04}

Average precipitation days (= 1.0 mm) 0.3
e menmosrs | RS % s D EECEERCEEILT
Mean menthly sunshine hours 2307 2484 2703 2892 | 3188 | 3384 | 3535 3630 | 3156 2940 2655 2528 35402
Source 1 NOAAZ]
Source 2- Climate Ghartsl2*]

Average low °C (°F)
Record low °C (°F)

Average precipitation mm (inches)

Installation of the Applications
CROPWAT 8.0 and CLIMWAT 2.0 were installed and started. A simple configuration is
required to determine the units of measurement.
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Setting Location/Station

In CLIMWAT 2.0, Egypt was selected from the list of the available countries, as shown in
figure 1 below.

Then, SIWA City was selected from the list of locations in CLIMWAT 2.0, as shown in the
below figure 2.

By choosing the location (also known as a station in the CROPWAT 8.0), a complete file with
all required data was created to be used by the CROPWAT 8.0. As seen in the figure above, a

red spot indicates the SIWA location as it was selected from the list to the right.
e

Choose target coordinates and number of neighbouring stations ...

Location (decimal) : Longitude :| 12483 °, Latitude : 41.3

Location (%, ",™): Longitude : | 122, | 22, | 52", IE
Latitude:| 417, | 54, | o, IN l

Humber of stations to be selected:l 10 Cancel I Ok I

. or choose a country from the list.

CLBA -

CZECHLA

DEM. REP. OF COMGO |
DEMMARE.

DJIBOUTI

DOMIMICA

DOMIMICAN REFPUEBLIC

EAST TIKMOR
ECUADOR Dizplay all stations within and around selected

counkrg.

Dizplay all stations within selected country.

EL SalLvabOoR
EQUATORIAL GUINEA e

Figure 1 Selection of Egypt as the country location in CLIMWAT 2.0 for CROPWAT

23 -

78 2808 ISAAEL
38 34.01 a2 35 BET-DAGAN ISRAEL
3& 3.5 32 49 BIN-CTRION-INT.-AIRPORT TSAARL
37 36.83 2.7 -2L0 DIGANYA-ALEF ISRAZL
38 35.5% 32.98 93¢ MOUNI-KINAAN ISARZEL
35 35 4¢€ 30.1 1510 SEL-QUREN JORDAN
aw 35.83 30.8 L1385 EL-SHOUBRK JOA0AN
4l 35.¢ 30.83 1000 EL-TAFILA JORDAN
a2 3€.13 30.28 S€5 EL-JRFIL JOADAN
43 35.8¢ 31.08 5800 JUBEIHA JORDAN
a“ 35.5% 3l.g¢ =76 JERICHO JOADAN
4= 358 .9¢ 31.7 708 IZR JORDAN
1¢ 36.11 al.e 960 AL-2R30UB JORDAN
47 35.93 31.%8 T€8 ROGN-AIAPORT JORDAN
1¢ 36.72 3l.1¢ 1069 MA'AN-RIRPORT JORDAN
4= 35.7% 31.2& S20 E2-2RBBRH JORDAN
17 36.72 31.66 450 WADI-WALR JORDAN
28 3€.82 1.8 533 AI2xQ JOADAN
82 35.¢1 32.€63 =157 DBAQURAR JORDAN
&3 36.61 iz.2 =224 DIIB-ALLR JOADAN
g4 35 .85 32.85 €L5 IRBID JORDAN

Figure 2 Selection of SIWA as the defined area for the paper in CLIMWAT 2.0 for CROPWA
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Initializing and Reviewing Climate /ETo Data

After choosing SIWA, it is possible to input and review all related data regarding the SIWA
station by using the side panel located at the left of the CROPWAT 8.0 window. First, the
climate/ETo data is initialized and reviewed, as shown next (figure 4):

As shown in the figure below (taken from CROPWAT), the average minimum temperature in
SIWA is 12.6 C. The average maximum temperature is 29.9 C. The average humidity is 78%,
the average wind speed is 257 Km/day, the average sun exposure is 9.1 hours per day.

Initializing and Reviewing Rain Data

By clicking on the "Rain" icon in the module bar, the rain data of the location was accessed
and reviewed as shown below (figure 5):

The annual rainfall average in SIWA is estimated to be around 10 mm (values vary from 0.0
mm to around 3.0 mm).

Initializing and Reviewing Chosen Crops Data

Agriculture and corps produced depend on the region and the irrigation method used (totally
rainfed agriculture, partially/assisted irrigation, or permanent irrigation). The main crops
include olive, grape, palm trees, potatoes, sweet peppers, molokhia, spring wheat, etc. Some
land reclamation initiatives and projects have been initiated in the region.

We can select the subject crops through the "Open" command in the menu bar in CROPWAT
8.0. When Clicking the Crop button, CROPWAT 8.0 displays the related data of the crop, as
shown below (figure 6), where the table grapes crop is displayed:
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#5 Monthly ETo Penman-Monteith - C:\Program Files (:86)\CLIMWAT 2.0 for CROPWAT V2.0\SL.. | = [ & [[u23e]

Country |L0catian 32 Station |SIW.&
Altitude I om Latitude Iﬁ W Longitude Iﬁ ﬂ
M onth Min Temp | Max Temp | Humdity Wind Sun Rad ETo
C T 4 mes hiours M /e day mmmy‘day
January 194 95 29 7.2 13.0 1.61
February 5.0 A7 85 28 78 15.9 240
March 78 250 a1 3B 86 195 3hR2
April 1.7 300 il 38 5.0 223 518
May 1E.1 44 EE 35 96 243 E.41
June 184 3ra E3 33 1.1 267 7.80
July 205 38.3 E5 32 11.2 267 7.49
August 20.0 378 E7 28 11.0 255 E.50
September 17.8 30 70 25 99 220 5.h2
October 14.4 322 80 25 31 18.1 409
November 10.0 267 90 24 75 13.8 252
December 5.0 211 58 25 7.3 12.3 1.58
Average 126 298 78 3.0 91 20,0 4 56

Figure 4 Receiving and Reviewing Climate / ETo data of SIWA in CROPWAT 8.0

€D Monthly rain - C\Program Files [x86\CLIMWAT 2.0 for CROPWATV2ONSIWA.cli - [ || B | junl
Station [SIwa, Eff. rain method |USDA 5.C. Method
Rain Eff rain
mm mm
January 1.0
February 1.0 10
March 1.0 10
Apnil 1.0 10
May 20 20
June 0.0 0o
July 0.0 0.0
August 0o 0.0
September 0.0 00
October 0.0 0.0
November 1.0 1.0
December 30 30
Total 10.0 10.0

Figure 5 Rain amount in SIWA (CROPWAT 8.0)
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| M)

==

@ Dry crop - C\ProgramData\CROPWAT\data\crops\FAD\GRAPES-T.CRO

=N ol 55

Figure 7 Potato crop data (CROPWAT 8.0)
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Below in figure 8, the spring wheat crop window is displayed:

Crop Name |ka|:ule qapes Planting date |03/11 Harvest |02/11
| (185 ——
Ke / \
= 030 =— I
Values | 045
Stage initial development mid-seazon late zeazon total
[daysz] 150 A0 125 40 365
| 150
Rooting depth -__""""--""'"'---...._____ -
o M ey
Critical depletion
(fraction) 0.35 0.35 0.3
Yield response [. 020 | 070 | 085 040 0es
Manheinkt fml 1R (Antidnal
Figure 6 Table grapes crop data (CROPWAT 8.0)
In figure 7 below, the potato crop window is displayed:
&%) Dry crop - C:\ProgramData\CROPWAT\data\crops\FAO\POTATO.CRO =N =R
Crop Mame |Potato Planting date |03/11 Harvest |12/03
715 —
‘. / \
Values | ~ 030 — [ 075
Stage initial development mid-seazon late zeazon total
(days) 5 an | 45 | 20 | 120
[oan
Rooting depth ——— o
(m) [ 060
Critical '[j,'fa"::'i:fn'; [025 030 [ 050
‘ield response f. 0.45 | 080 | 080 ED] [ 110
Mranheinht fml nrMN [rntideall




el B % I |

8 Dry crop - C\ProgramData\CROPWAT\data\crops\FAO\WHEAT.CRO =] a2
Crop Hame |Spring Wwheat Planting date |03/11 Harvest |12/02
— 115 —
Ke / \
— o — I
WValues ER
Stage initial developrent mid-seazon late seazan tokal
[days] 30 30 | 40 ED | 120
00 —_—
Rooting depth ——— et
(m) | 120
Critical depletion
(fraction) 055 | 055 | o0
Yield response F. 0.40 | 0D | Den | 040 | 118
Mronheinht fml 1nn [mmbihnall

Figure 8 Spring wheat crop data (CROPWAT 8.0)

Furthermore, below in figure 9, the maize crop window is displayed:

#8) Dry crop - C:\ProgramData\CROPWAT \data\crops\FAG\MAIZE.CRO =n Ech ==
Crop Hame |NA|ZE [Grain) Planting date |03/11 Harvest |07/03
—] 120 —
Ke / \
— 030 — I
Yalues EES
Stage initial development mid-geason late seazon tatal
(days) | 20 [ 35 | 40 | a0 | 125
0.30___________
Rooting depth —— e
(m | 100
Critical depletion
(fraction) 0.55 | 055 | 080
‘ield response F. 0.40 | 040 | 130 | 050 | 1.25
Cronheinht fml 2100 Trntideall

Figure 9 Maie crop data (CROPWAT 8.0)

Initializing and Reviewing Soil Data

The soil in SIWA is generally red sandy. The type of soil was chosen, and the soil table
displayed the soil data, as shown in figure 10 below:

Initializing and Reviewing Crop Pattern Data

The chosen crops patterns then were selected and initialized from the Crop Pattern button, as
shown below (figure 11):
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£5) Soil - C:\ProgramData\CROPWAT data\soils\RED SANDY.S0I [ -2 ]
Soil name  |RED SANDY

General soil data

Total available soil moisture [FC - WP) 100.0 mm/meter

Maximum rain infiltration rate Kl mm/day
Maximum rooting depth 300 centimeters
Initial zoi1l moisture depletion [as % TAM] 0 %

Initial available soil moisture 100.0 mm/meter

Figure 10 Soil characteristics in SIWA (CROPWAT 8.0)

T

@ Cropping pattern - C\ProgramData\ CROPWAT \ data'\sessions\x.PAT EI@

Cropping pattern name |

No. Crop file Crop name Planting  Harvest  Area
1. | CROPWAT datahcrops\FADNGRAPES-TCRD .| [table grapes 0112 3011 -
2. |..ata\CROPWAT \datahcrops\FADWMAIZE CRD. .| [MAIZE [Grain) o112 |04/04 | &0
3. |..\CROPwAT\databcrops\FADAPOTATO.CROD. .| [Potato 03411 [12/03 |

4 |..3\CROPWAT\databcrops\ FADNWHEATCRD .| [Spring Wheat 12403 [
5. | = | |

6. | = | |

7 o | |

8 o | |

oy o | |

10| = | |
.| = | |

12 = | |

an 0 T I r

Figure 11 Defining the crops chosen for this paper (CROPWAT 8.0)
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Results and Analysis

After initializing and reviewing all data and applying any required configuration, the program
is ready to provide the principal results/outputs as described next.

Crop Water Requirements

The water requirements for each crop selected, which is one of the most important outputs of
CROPWAT 8.0, is shown in detailed tables for each crop as displayed below (figure 12 and
figure 14):

(D) scheme Supply

ETo station [Siwa Cropping pattern [£001050

Aam stobion | SIWA

Jan |  Feb | M. A | May | dem | sd | Ag | See | Oa Nov

Net scheme wi.1eq
n /ey

n me/month 41 81 898 ek ] 285 %538 7 75 $1 319 155

nluh a1 0% 0 013 m Q& 0a 021 0 0&

lireq for actual sea 0% ik} 013 035 72 07 072 0%8 042
/N

Figure 12 Water requirements for some crop in SIWA as indicated by CROPWAT 8.0

Scheduling

Scheduling shows the crop irrigation proposed schedule that CROPWAT 8.0 presents based on
the data fed to the program and the expertise built in the system. Figure 13 below shows the
schedule proposed by CORPWAT 8.0.

Scheme

Scheme Supply shows the details and values should be considered for irrigation of the crops,
as shown in figure 14 below:

Rapid analysis of the results indicates that the results are close and matching the values and
recommendations for the human expertise's crop water requirement.
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@ Crop irrigation schedule IEI
ETo =station |SIW»'-‘~ Crop IMAIZE [Grain] Planting date IDS.HTI Yield red.
Rain station [SIWa Soil [RED SANDY Harvest date [07/03 [o0=
— Table format P " - P
Timing: Irigate at critical depletion
= lrrigation schedule _ _ ) i . i
p N N B Application: Refill zoil ta field capacity
D aily soil moisture balance Field eff. 70 =
D ate Day Stage Rain Ks Eta Depl MHet lr Deficit Loss Gr. Irr Flows
mm fract. b4 b4 mm mm mm mm I/s/ha
24 Dec 52 Dew 0.0 1.00 100 55 53.8 0.0 0.0 TE2 017
22 Jan 81 i 0.0 1.00 100 57 568 0.0 0.0 211 0.32
19 Feb 109 End 0.0 1.00 100 E7 668 0.0 0.0 95.4 0.39
7 Mar End End 0.0 1.00 u] 25
Potential water use by crop 208_4 mm Actual irrigation requirement 202.2 mm ;I
Efficiency irrigation schedule 100.0 X Efficiency rain 96.0 -4
D eficiency irrigation schedule D.0 X |

Figure 13 Scheduling details for maize crop as indicated by CROPWAT 8.0

QCMMM

I T o station !‘.IWA Crop f'.:uu Wiheat Lantg date jovnz Yield rvad
Flain stotion |Srwa Sod [RED SANDY Hatvost dote [0004 [oox
1 ol toermat
Taming  ngate of comcal deploton
= e o Apphoation ol wod 1o el capacey
Dy sod mosstune halance ¥rokd off 0 =
Dot Day LI LY s Dot Mot In Detun Loss Gy ¥ hovw
ren L o % E 3 ~on ~on ron ) Vate
5 ¥ ot wr ao = 100 00 % 2 &7.2 00 0o OBy | P
76 f ot a0 00 100 100 LY G770 00 00 9 e
21 M m 00 1 00 100 “ 770 00 00 1100 o
9“ TTEnd 0o 1.00 0 >
S ——— P —— S ——— S —
Poturtial watus use by crop 2620 w-- Actual -t T 2505 - ’]
“m v o hedule 1000 = L hcsoncy (o oo x
Detwsoncy wigation schodulo 0o =
R e
st P A L « 0 earon
Noductions w1 To ao oo oo oo oo
Yiold rosponse factor 0 40 0.s0 LR 0 a0 s
Yold roduction o0 oo oo oo =
Cromed abinem winbdd smdssmbboen "o " " " " " "o -~ ~)

Figure 14 Proposed scheme for the selected crops in SIWA as indicated by CROPWAT 8.0

Data Visualization

CROPWAT 8.0 has a powerful data visualization engine.
Below (figures from 15 to 18) are a close-up details on the climate and weather in the subject

arca.
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e

Climate/ETo

et

Schedule

W

save Lo o

L g |

e —
o [ —

|
|
|
|
|
|
|
6

o [

|
|
|
|
|
|
5

o (R

m

1 2 10 1 12
Crop Pattern Month
V¥ MinTemp [~ MaxTemp [ Humidiy [~ Wind [~ Sunshine |~ Radiation | ETo [~ Rain [~ EK. 1ain o
[ Bar [ Bar [ Bar [ Bar [ Bar v Bar [ Ba [ Bar
Scheme E
< m ]
ETo file Rain file Crop file Sail file Planting date Crop pat file Schedule file
siwa.pen siwa.cli maize.cro red sandy.soi 03 #.pat
Figure 15 Temperature variations in SIWA as shown in CROPWAT 8.0
File Edit Calculations Charts Settings Window Language Help
B .o  H o )
Mew. Open Save  Close Print  Chart  Options
. ﬂ @ Cropping pattern - C\ProgramData\CROPWAT\data\sessions\x.PAT o =R ﬂ I
e |
Climate/ETo | | £} Climate/ ETo /Rain chart ==&
S S S S
Nin Temp *C
Rain -| | M Max Temp *C|
_ || ™ Humidity %
M ETo mm/day
¥ 75]-- -
Crop 70} --
65}
& T
Soil = 3
5of -
&
4 -
CWR
A !
3 2 - 1
Schedule a0l | ——
1 i |
W 10—
Crop Patten gl ] | | O L) | BN | NN [ B SRR | B | B | B
| i |
1 5
w Wonth
Scheme v wnhTemp v M'_a::Temp "2 E.n?_;ld‘lty r Elnnd r ?_un:hlne r H:d:ahnn v 'E_‘Tnnn I 'H_BI:I“ r 'E_f[nl_a-m  m i
o M I b
ETo file Rain file Crop file Soil file Planting date Ciop pat file Schedule file
siwa.pen siwa.cli maize.cio red sandy. soi 03 ».pat

Figure 16 Rain relations with ETo as in SIWA as shown in CROPWAT 8.0
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5 cropwar - sesson: it I v

Charts Settings Window Language Help

File Edit Calculations

B &

Save  Close

&

Print

ﬂ @ Cropping pattern - C\ProgramData\CROPWAT\dsta\sessions\x.PAT

#

Climate/ETo

@ Climate / ETo / Rain chart

2

Schedule

W

Crop Pattem

W

Scheme [v Min Temp

4

ETo file
siwa.pen

W Hin Temp *C
Max Temp °C
_| | ™ Humidity %
Sun heurs.
W ETo mmvday
W Rain mm
M Effrain mm
Honth
v MaxTemp [ Humidity [~ Wind [v Sunshine [ Radiation v ETo v Rain jv Eff. 1ain v 9
—n —=n —n ~=n —n o .. .. s
Rain file Crop file Sail file Planting date Crop pat file Schedule file
siwa.ch maize.cro red sandy. soi 0311 x.pat

Figure 17 Relation between some weather elements in SIWA as shown in CROPWAT 8.0

The chart below (figure 18) displays relations of different climate features with the rain and

ETo.
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Figure 18 Different climate features in SIWA shown in CROPWAT 8.0
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Conclusion and Recommendations

1.

10.

A review analysis comparing the values and guiding resulting from CROPWAT 8.0 with
the values taken and prepared without software assistance would confirm that the results
generated by CROPWAT 8.0 match the recommendations and guidance provided by the
human expertise. This conclusion is logical as CROPWAT 8.0 and CLIMWAT 2.0 are
just applications based on and designed by human expertise and knowledge.

Another real point is the friendly environment and the simple structure of these programs.
This simplicity is required as the programs are not designed only for the specialized or
expert skilled literate people; but also to the public, including the farmers in the
developing countries who are among the most impoverished population and are not
expected to have a high level of education in the most of the time.

Using CROPWAT 8.0 and CLIMWAT 2.0 is highly recommended to estimate the water
requirements and provide general guidance and instructions on a scientific basis on
managing agricultural and irrigation activities to increase productivity while maintaining
the resources for the individuals and the communities. This recommendation is valid as
these two programs are widely used and respected in the world, sponsored by a respected
specialized international non-for-profit organization (FAQO), easy to learn, simple to use in
a friendly environment, accurate, fast, can enhance productivity and save resources, and
are free of charge.

Regional and local authorities are encouraged to spread and motivate using these programs
among the targeted populations, focusing on the farmers. Special training courses should
be conducted, and efforts should be made to make the required hardware and software
available for the poorest people to benefit from such systems. Partnerships with NGOs and
Social Corporate Responsibilities from international and local origins should be
established for that purpose.

It is recommended also to make these applications available in Arabic, as they are already
available in English, French, Russian, and Spanish.

CROPWAT 8.0 for Windows and CLIMWAT 2.0 for CROPWAT are useful for farmers
to estimate the potential risks and helpful in decision-making regarding the crops.

It is important for the agricultural extension and advisory teams to be close to the farmers
to advise and instruct them on the demand for water for the various crops grown to raise
the productivity of the crops.

Agricultural consulting teams should have substantial training and upskilling on using the
CROPWAT 8.0 program because these programs are essential in helping farmers.
Choosing suitable crops for planting at the right time is a very important factor as it allows
optimum use of water from rainfall/ precipitation and from all available water sources.

It is necessary to give priority to crops that are easy to adapt to local climatic conditions,
as they are more resistant to water poverty, diseases and damages that could be affected by
crops and soil.
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