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Abstract
Knowledge of crop water requirements and irrigation scheduling is crucial to improve the irrigation application and 

irrigation scheduling, since the measurement method for the actual crop water requirements are quite  time consuming, 
the estimation method could be a good alternatives to increase the irrigation efficiency. In this study, the crop water 
requirements for the open field grown vegetables under Abu Dhabi Emirate conditions is estimated using FAO-modified 
penman Monteith equation for the main three agro-regions. The results showed the highest crop water requirements 
are in the AlAin area with average 5-13 mm/day, followed by Al Dhafra and Abu Dhabi. Also the study examines the 
impact of two scenarios for the climate change on the water resources demand.  His study is a useful tool for planning 
and management of the irrigation water.
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Introduction
The UAE lies in the southeastern part of the Arabian Peninsula 

between latitudes 22° 40’ and 26° 00’ N, and longitudes 51° 00’ 
and 56° 00’ E. It is located within the arid region, with very high 
summer temperature and less than 100 mm annual average rainfall. 
Abu Dhabi Emirate is the largest Emirate in the UAE, accounting 
for approximately  87% of  its total area. Abu Dhabi has two mains 
Agroecological zones; (a) the coastal areas have a hot and humid climate 
in the summer season and mild winter. (b)The interior southern desert 
region has hot summers with temperatures rising to about 50°C and 
cool [1]. 

The United Arab Emirates (UAE) is among the most water-scarce 
countries in the world. This water challenge involves different factors 
including the severe scarcity of groundwater reserves, groundwater 
salinization, high cost of desalinated water for domestic and agriculture 
use, limited re-use of treated water [2]. Additionally, UAE has one of 
the highest per capita water usages of globally. The average per capita 
water consumption rate in the UAE is 500 Liters per person per day 
which is more than double the world national average of 180 liters 
per person per day [3].Furthermore, rapid population growth, socio-
economic development, and the increase in the living standards had led 
to dramatic increase on water demands for different uses [4].

On the other hand, agriculture in the UAE totally depends on 
irrigation and consumes around two-thirds of water consumption in 
the country. The irrigational water uses for the three main crop types: 
date palm and fruit trees, field crops, and vegetable crops. Domestic 
and industrial demands are covered by desalinated water, whereas 
agriculture demands are met mainly by groundwater [5].

So securing a safe and sustainable water supply in Abu Dhabi 
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conditions. The right estimation of the crop evapotranspiration (Etc) 
is essential in the management and improvement of water resources. 
The scarcity of freshwater resources or the mismanagement of water 
in agriculture has made the effective and valuable use of water even 
more vital.

Water resources should be run at an optimum level in terms of 
irrigation parameters. The calculation of crop water requirement is very 
important in local balancing of water resource and correct planning 
and operation of water resources, determination of water demands 
that may occur in the future and maintaining water supply–demand 
balance. crop water requirement values vary depending on climate, 
planting area, planting time, soil type [11] and can be estimated by using 
direct or indirect measurement methods and meteorological data. The 
direct measuring method of Etc is often complicated and expensive. 
Therefore, the potential evapotranspiration can be calculated using 
the Penman-Monteith equation in the windows-based CROPWAT 
8.0 software developed by Food and Agriculture Organization (FAO) 
of the World. Factor crop coefficient is used to calculate actual from 
potential evapotranspiration. In addition, estimations of irrigation 
water requirements and yield reduces in response to critical reductions 
in irrigation water allow improvement of irrigation programs [12]
The irrigation water requirement for different crop patterns can be 
calculated with this model (using soil, plant and climate data), and 
reliable estimates can be carried out.

The FAO-CROPWAT model has been effectively used in many 
parts of the world for various crop patterns under irrigated conditions 
[13].The CROPWAT 8.0 software has been widely used in different 
geographical regions and climatic conditions to calculate crop 
evapotranspiration and irrigation water requirements vegetables [14].

Sustainable agricultural development is based on a balanced 
framework for developing and implementing suitable farming systems 
and good agricultural practices. Increasing production efficiency 
through modern techniques and combining high value crops and 
animal wealth are essential. Since the agricultural sector is one of the 
UAE largest water consumers, and this is a reflection of the management 
of agricultural lands and soil treatment. And as CropWat considered 
as ideal software due to reliable results reported in studies conducted 
in semi-arid climatic conditions, without causing a decrease in yield. 
This review article is aiming to provide irrigation requirements as 
well as the irrigation scheduling, by determining the actual crop water 
requirements the most common open field crop grown in Abu Dhabi 
Emirate, to offer the Abu Dhabi agriculture sector as estimated tool to 
guide towards environmentally sustainable consumption of water

Materials and Method
This study is carried out in Abu Dhabi Emirate, UAE, the three main 

agro climatic regions were considered in this study: Al Ain, Al Dhafra 
and Ab Dhabi. For calculating a daily potential evapotranspiration 
(ET0), a long term (around 30 years) climatic parameters were analyzed 
for estimating the monthly averages and calculating the ET0 using FAO 
Penman Monteith equation. Some of the collected data were provided 
from the weather stations. Other parameters are related to commonly 
measured data and can be derived with the help of direct or empirical 
equations. As soon as the ET0 has been determined, a crop coefficient 
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Climatic Station: Abu Dhabi I.A.				                                   Al-attitude: 27 m
Latitude : 24 25 59 N					                                   Longitude : 54 39 04 E

 Month Temperature (°C) Humidity (%) Wind (km/hr) Solar Radiation 
(wh/m2)Max Min Mean Max Mean Min Mean Wind

January 34.3 5.6 86 44 12.5 4114.5
February 38.1 5.4 85 40 14.5 4994.3

March 43 8.4 83 33 14.8 5789.1
April 44.7 11.2 77 25 14.6 6733.2
May 46.9 16.6 74 21 14.4 7527.1
June 48.5 19.8 79 25 14.7 7593.8
July 49.1 22.2 77 26 14.5 7073.1

August 49.2 23.8 76 26 14.6 6757.8
September 47.7 19.9 83 26 13.3 6398.9

October 43.1 14.6 84 30 12.2 5566.9
November 37.9 12 83 38 12 4621.2
December 33.8 7.3 86 45 12.1 3969.6

Table 1: Summarizes the geographical and climatic parameters for Abu Dhabi Metrological Station average monthly measurement between 1980 to 2016.

Climatic Station: Abu Dhabi I.A.				                                   Al-attitude: 27 m
Latitude : 24 25 59 N					                                   Longitude : 54 39 04 E

 Month Temperature (°C) Humidity (%) Wind (km/hr) Solar Radiation 
(wh/m2)Max Min Mean Max Mean Min Mean Wind

January 31.8 5.6 86 38 12.4 4408.5
February 36.6 5.9 81 30 14.6 5290.6

March 42.9 9.9 75 24 15.3 6024.7
April 44.4 13.2 61 18 15.1 7010.6
May 49.3 18 53 13 14.8 7744
June 49 20.9 60 13 14.6 7747.6
July 49.2 22.8 62 18 14.8 7261.9

August 48.8 21.9 57 18 15.4 7131.4
September 47.8 21.8 67 17 14.4 6763.8

October 43.1 16.2 72 19 13.1 5941.5
November 37.5 13 79 29 12.2 4864.1
December 35 7.4 85 36 12.1 4287.9

Table 2: Summarizes the geographical and climatic parameters for Alain Metrological Station average monthly measurement between 1980 to 2016.

Climatic Station: Abu Dhabi I.A.				                                   Al-attitude: 27 m
Latitude : 24 25 59 N					                                   Longitude : 54 39 04 E

 Month Temperature (°C) Humidity (%) Wind (km/hr) Solar Radiation 
(wh/m2)Max Min Mean Max Mean Min Mean Wind

January 33.1 5.6 94 42 11 4413
February 38.3 5.5 92 36 12 5338

March 41.7 7.8 86 30 13 6149
April 44.5 13.7 79 22 13 6574
May 48.1 17.1 73 17 13 7130
June 49.4 20.4 80 16 14 7285
July 48.7 24.6 78 20 13 6842

August 49.4 24.7 83 21 13 6637
September 47.6 21.6 92 21 12 6385

October 43.2 18.4 94 24 10 5708
November 37.7 12.5 92 36 11 4705
December 31.8 6.9 96 45 11 4221

Table 3: Summarizes the geographical and climatic parameters for Al Dafra Metrological Station average monthly measurement between 1980 to 2016.

the monthly ETo for each region, this reflects the relative irrigation 
amount variation in the three of Abu Dhabi regions.

Table 4 shows the percentage of the monthly potential 
evapotranspiration for Abu Dhabi and Al Dhafra regions. The results 
showed the potential evapotranspiration for both regions over the 
whole year is less than that for Al Ain (< 100%) except for Abu Dhabi in 

January which showed almost the same evapotranspiration as Al Ain.

Since the potential evapotranspiration is closely affected by the 
temperature and other climatic parameters, the monthly percentage 
ratio of the total annual evapotranspiration for each region is increased in 
the summer months and decreased in the winter months. Table 5 shows 
the monthly percentage ratio of the annual potential evapotranspiration 
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for the three regions in Abu Dhabi Emirate. The monthly percentage 
ratios showed the potential evapotranspiration in the three regions is 
about one tenth of the total annual evapotranspiration for the months 
May, June, July, August and September. The ratio of evapotranspiration 
to the rainfall range from 11 to more than 3741 times (Table 6). With 
an average ratio of 41 times for the months between November 
to April and to about 1100 for the period between May to October. 

Due to climate change, there is probable increase in temperature and 
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