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 اٌٍّخض اٌؼشثٝ:

 ٚ إٌبعؾخ ٚاٌشٞ اٌضساػ١خ األٔشطخ فٟ اٌّّٙخ األٌٚٝ اٌخطٛح اٌضساػ١خ ٌٍّؾبط١ً اٌّبئ١خ االؽز١بعبد ِؼشفخ ٠ؼزجش

 ٌّؼشفخ اٌؾبعخ رضداد ,ٌٍّٚغزّؼبد اٌّغزذاِخ ٌٍز١ّٕخ االعزشار١غٟ ٚاٌزخط١ؾ اٌفشدٞ اٌّغزٜٛ: اٌّغز١٠ٛٓ ٌىال ِطٍٛة

 ال ٚاٌشٞ اٌضساػخ فٟ إٌبط ف١ٙب ٠ؼًّ اٌزٟ اٌؾبالد ٚفٟ ، رؼمذد إٌّبؿ رغ١ش لؼ١خ ألْ ٌٍّؾبط١ً اٌّبئ١خ االؽز١بعبد

 ٚإٌّطمخ إٌب١ِخ اٌجٍذاْ فٟ اٌؾبي ٘ٛ وّب ، اٌّغزذا١ِٓ ٚاٌشٞ ٌٍضساػخ اٌّطٍٛثخ اٌّّبسعبد ٚأفؼً اٌّؼب١٠ش ٠زجؼْٛ

 ػٍٝ ٚاٌؾفبظ اإلٔزبع١خ ٌض٠بدح ٚٚاػذ ا ِف١ذ ا CROPWAT 8.0 ٚ CLIMWAT 2.0 اعزخذاَ ٠ؼذ ٌزٌه اٌؼشث١خ

 اٌزطج١مبد ٘زٖ ٚرز١ّض , (اٌفبٚ) اٌّزؾذح ٌألُِ ٚاٌضساػخ األغز٠خ ِٕظّخ اؽبس فٟ اٌزطج١مبد ٘زٖ رط٠ٛش  صُ ِٚٓ اٌّٛاسد

 ثشٔبِظ ِالئّخ ِذٞ دساعخ ثٙذف اٌذساعخ ٘زٖ أعش٠ذ. ٚاإلسشبداد اٌخجشح ثّؼب١٠ش ِٚغٙضح االعزخذاَ عٍٙخ ثؤٔٙب

CROPWAT 8.0 ٟؼٕتاٌ ، اٌجطبؽظ ، اٌشث١ؼٟ اٌمّؼ: ِؾبط١ً ألسثؼخ  اٌشٞ ٚعذٌٚخ اٌّبئ١خ االؽز١بعبد ؽغبة ف ، 

 ث١بٔبد ثبعزخذاَ ٚرٌه ١ٌج١ب ِٓ اٌششل١خ اٌؾذٚد ِٓ وُ 20 ؽٛاٌٟ ثؼذ ػٍٝ ِظش فٟ اٌٛالؼخ ٚ ع١ٛح ٚاؽخ فٟ ٚاٌزسح

 .ٌٍّٕطمخ اٌشٞ ثؾٛس ِؾطخ فٟ ِغجمب ِٕفزح ؽم١ٍخ رغبسة

 

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. 

——————————      —————————— 

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.  
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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 Oasis.  

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 

 

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.  

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

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

 
 Figure 5 Rain amount in SIWA (CROPWAT 8.0) 
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Figure 6 Table grapes crop data (CROPWAT 8.0) 

 

In figure 7 below, the potato crop window is displayed: 

 

 
Figure 7 Potato crop data (CROPWAT 8.0) 

 

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

 

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

 

 
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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Figure 10 Soil characteristics in SIWA (CROPWAT 8.0) 

 

 

 
 

 

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): 

 

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

 

 

 

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 

area. 
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Figure 15 Temperature variations in SIWA as shown in CROPWAT 8.0 

 

 
Figure 16 Rain relations with ETo as in SIWA as shown in CROPWAT 8.0 
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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. 

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

1. 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.  

2. 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.  

3. 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 (FAO), easy to learn, simple to use in 

a friendly environment, accurate, fast, can enhance productivity and save resources, and 

are free of charge.  

4. 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. 

5. It is recommended also to make these applications available in Arabic, as they are already 

available in English, French, Russian, and Spanish. 

6. 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. 

7. 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. 

8. Agricultural consulting teams should have substantial training and upskilling on using the 

CROPWAT 8.0 program because these programs are essential in helping farmers. 

9. 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.  

10. 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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