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ABSTRACT 
 
This study aims to collect and use number of agro-
climatic, demographic and socio-economic 
indicators to identify and classify the UAE different 
agro-ecological zones and review the similarity of 
these zones with other part of the Arabian 
Peninsula. This is an exploratory research. 
Required data have been collected from different 
published and secondary sources including 
climatic, demographic and socio-economic data.  
The study shows that UAE covers four (4) out of 
eight (8) main agro climatic zones of the Arabian 
Peninsula. These four agro climatic zones are 
representing about 63% of total Arabian Peninsula. 
The pattern for population distribution and 
concentration in UAE is similar to other AP 
countries where the population concentration is 
matching with altitude and rainfall. Considering 
demographic indicators such as the ratio between 
rural and urban population will put UAE in a same 
group as Saudi Arabia and Oman which together 
these three countries represents more than 82% of 
the whole Arabian Peninsula. Similarly the 
dependency of these three countries toward the 
agriculture, base on their % of agriculture share in 
their GDP, can be classified in one group. With this 
context, United Arab Emirates can be deliberated 
as a good model for the whole Arabian Peninsula 
to develop, test and study the new agricultural 
technology. However, for generalizing the 
outcome of adopting research, there is a need to 
identify different agro-ecological zones within 
United Arab Emirates. The findings indicate that by 
considering agro-climate, altitude, precipitation, 
population density and agricultural GDP density 
the UAE can be divided to 8 agro-ecological zones. 
 
 
 
 
 
 

 
INTRODUCTION AND JUSTIFICATION 
 
Arabian Peninsula is a vast piece of land 
surrounded by Persian Gulf and Oman Sea from 
north, Red Sea on the west and southwest, and 
the Arabian Sea on the south. The peninsula’s total 
area is about 3,100,000 square kilometers 
(Ochsenwald) where was the homeland of 
69,631,108 (WorldBank, 2013) people in 2012 in 
the seven Arabian Peninsula countries namely 
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, the 
United Arab Emirates, and Yemen. Arabian 
Peninsula is one of the driest regions of the world 
where its average precipitation of less than 100 
mm per year make it a desert area. Furthermore, it 
is one of the hottest territories of the world where 
daytime temperatures could exceed 50°C in 
summer. The soils of the region are fragile and 
subject to wind and water erosion, and 
degradation through salinization. Over 95% of the 
AP land area suffers from some form of 
desertification, and > 80% is classed as degraded 
due to wind erosion.  
 
Yet, despite its general aridity, Arabian Peninsula’s 
ecosystems are surprisingly diverse. Previous 
studies reviled about 22 distinct agro-climatic 
zones, of which eight comprise 95% of the region 
(De Pauw, 2002). Understanding this diversity is 
important for agricultural and social development. 
Selecting and developing new technologies could 
be affected by this agro-climatically diversity. On 
the other hand, Demographic and population 
indicators including population density, 
percentage of rural population to total population, 
different age groups, ethnicity, poverty, 
immigration, etc. also affect the acceptation of 
new technologies among the target group and 
therefore the impact of the technologies on 
people livelihood.  
 
With this context in mind and to review and study 
the ICARDA-APRP targeted technologies impact, 
the present study aims to identify different agro-
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ecological zones of the United Arab Emirates and 
recognize the similar zones in the Arabian 
Peninsula. To be able to generalize the finding 
some demography and economic indicators within 
each zone also are needed to be reviewed. This 
will help later for sampling growers to study the 
socio-economic impact in different zones inside 
UAE and to generalize throughout the whole 
Arabian Peninsula based on similarity of agro-
ecological zones. The similarity study will 
conducted by reviewing published reports, 
satellite images and computer modeling. 
 
OBJECTIVES 
 
The objective of the study is to identify different 
agro-ecological zones of the United Arab Emirates 
and recognize similar zones within Arabian 
Peninsula in terms of demography, economic and 
environmental indicators. 
 
EXPECTED OUTPUTS 
 
The study expected outputs includes: 
 

1. Different agro-ecological zones of UAE using 
climatic, demographic and socio-economic 
indicators identified;  
 

2. Similarity of agro-ecological zones of UAE and 
other AP region studied. 

 
 
MATERIALS AND METHODS 
 
This is an exploratory research. Required data have 
been collected from different published and 
secondary sources.  
 
Agro ecology is a branch if science where 
ecological characteristics will be considered to 
develop and manage the production systems with 
optimum productivity while conserving the 
environment and natural resources. Agro 
ecological research considers interactions of all 
important biophysical, technical and 
socioeconomic components of farming systems 
and analyzed them as a whole in an 
interdisciplinary fashion (Tansey, 2011). 
Technologies to become sustainable should have 
at least four main characters (Altieri, 1989):  
 
1) They should be socially acceptable by farmers’ 
community and not to reject the farmers rational. 

They should be built based on farmers existing 
expences;  
 
2) They should be capable to involve a good 
number of popular participants and not to be 
practiced by only limited end users;  
 
3) They should be ecologically sound and not 
attempting to make radical change of transform in 
ecosystem.  Their focus should be on better 
managing the ecological elements and natural 
resources to improve production while conserving 
environment;  
 
4) They should be economically viable by reducing 
cost of production through proper adaptation with 
the surrounding ecology and attempt to use 
available materials  
 
 With this context, study the new technologies and 
their impact on growers livelihood should be 
related to their living environment and agro-
ecological zones. However, indenting the similar 
agro-ecological zones will provide suitable tools to 
study the impact of the technology in a sample 
area and generalize into a larger target but with 
similar agro-ecological characteristics.  
 
To identify different agro-ecological zones in UAE 
and their similar areas within Arabian Peninsula 
number of climatic, demographic and social 
indicators are collected.    
 
Data 
 
Data related to agro-ecological zones of the 
Arabian Peninsula is mostly collected from “An 
Agro-ecological Exploration of the Arabian 
Peninsula”. UNESCO system, which is based on 
Moisture regime, winter and summer climate, is 
used for the classification of the agro-ecological 
zones of the Arabian Peninsula. 
  
Agro-ecological map of United Arab Emirates 
developed based on the data presented at the 
Arabian Peninsula agro climatic zones (De Pauw, 
2002) based on the UNESCO, 1979 system. 
 
Digital population density map of United Arab 
Emirates obtained from World Trade Press which 
published in 2007 and also shows political 
boundaries, provincial borders, provincial names, 
and major cities.  Population data is collected from 
World Development Indicators website. Other 
data regarding agricultural area, number of 
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agriculture workers, agriculture GDP, etc. are 
collected from National Bureau of statistics of 
United Arab Emirates. 
 
Climatic indicators  
 
Climatically zones, altitude and rainfall were 
selected as climatic indicators as they have the 
most influence on agricultural status and 
production systems in the Arabian Peninsula. 
 
Demography indicators  
 
For study and compare the demographic status of 
Arabian Peninsula’s different agro ecological 
zones, the population density was selected as the 
main indicators. As an indicator, Population 
density has a close relation with the level of 
human pressure on natural resources and with the 
sensitivity of an area to land degradation and 
desertification. Population density has been 
defined as the ratio between (total) population 
and surface (land) area in which this population 
exists (DESIRE, 2010).  
 
To study the correlation between the Population 
density and different agro ecological zones of the 
AP two maps of population density and agro-
climatic zones were used. The other indicator 
which is used in this study for Population 
distribution is the ratio between rural and urban 
population. 
 
Sociology and Economic indicators  
 
The strong relation between sociology and 
economics are clearly proved with this well 
accepted fact that societies are influenced and 
affected by economic factors while economic 
processes are largely established and controlled by 
social environment. Economic activities targets are 
to enhance the Individual and social well being. 
The main indicators that usually use for social well 
being are GDP, life expectancy, equity, 
employment, access to health, etc (Giovannini, 
Hall, & Mira d'Ercole, 2007). 
 
 However, this information is mostly available and 
published at the country level. To include 
economic indicators the agricultural GDP Density 
Map is used. The GDP density is calculated by the 
formula below. 
 
GDP Density = GDP per capita (Agriculture, 
Hunting, Fisheries and Forestry) * Total Number of 

people employed in Agriculture, Hunting, Fisheries 
and Forestry sector per square kilometer. 
 

 
 
In 1999 a study conducted by Gallup et al., used 
the GDP density map. The study reviled that “the 
location and climates have large effects on income 
levels and income growth through their effects on 
transport costs, disease burdens, and agricultural 
productivity, among other channels” (Gallup, 
Sachs, & Mellinger, 1999). GDP density is a good 
indicator to measures, shows and compares the 
total amount of economic activity that takes place 
at different areas (The distribution of world 
income, 2007). 
 
REULTS AND FINDINGS 
Agro-Climatic Zones of the Arabian Peninsula 
 
Considering the climate factors of moisture and 
temperature, climate diversity of the Arabian 
Peninsula can be classified in different agro-
climatic zones. In 1979 UNESCO has developed a 
simple system for separating different agro-
ecological zones worldwide based on 1) Moisture 
regime, 2) winter climate type and 3) summer 
climate type (UNESCO, 1979).  
 
Moisture regime is measured by the aridity index. 
An aridity index is numerical indicators which 
represents the dryness of the climate at a given 
location. Almost all of the Arabian Peninsula is 
either Hyper Arid (HA) or Arid (A). Only some part 
of the Yemen Highland can be consider Semi-Arid 
(SA) and a very small area is sub-humid (SH). 
 

 
Map 1: Aridity index in the Arabian Peninsula 
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In the hyper-arid moisture regime there is almost 
no perennial vegetation, with the exception of 
some bushes in riverbeds. In good years, annual 
plants can grow, but agriculture and grazing are 
generally impossible. In the arid moisture regime, 
scattered vegetation does grow, which might 
include bushes, and small woody, succulent, 
thorny, or leafless shrubs. Very light pastoral use is 
possible. Rained agriculture is only feasible with 
some form of water harvesting and irrigation, and 
only where terrain conditions are favorable or 
where there are local water resources. As a result, 
agriculture, if any, is patchy. In the semi-arid 
moisture regime, vegetation is denser and might 
include bushes, scrubs and even trees. Good 
grazing areas might be found and rain fed 
agriculture is possible, albeit with great yield 
fluctuations due to rainfall variability. 
 

 
Map 2: Agro ecological Zones of the Arabian Peninsula based 
on climate mustier, winter and summer temperature 

 
Agriculture in either the arid or hyper arid classes 
requires irrigation (De Pauw, 2002). 
 
 The winter and summer types are specified by the 
average mean temperature during the winter and 
summer time respectively. By combination of 
climate moisture and mean temperature in winter 
and summer, De Pauw divided Arabian Peninsula 
to 22 different agro-ecological zones (Figure 2) 
which 8 of them covered 95% of the region.  
 
These 8 agro-ecological zones and their converge 
percentage to total Arabian Peninsula area are 
presented in Table 1. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Table 1:  Main Agro-climatic zones of the Arabian Peninsula 

 
Reviewing the map of AP agro-climatic zones (Map 
2) reviles that United Arab Emirates includes four 
main zones namely   
 
1 )Hyper Arid-Mild Winter- Very Warm Summer 
 
2) Arid-Warm Winter-Warm Summer;  
 
3) Arid-mild Winter- Very Warm Summer and  
 
4 )Hyper Arid-Warm Winter- Very Warm Summer.  
 
These zones are representing about 64% of the 
total Arabian Peninsula 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 3-: Agro climatic zones of United Arab Emirates (classified 
according to UNESCO, 1979) - Source De Pauw 2002 
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Map 4 : United Arab Emirates Altitudes 

 
 
 

 
Map 5: Annual precipitation map of United Arab Emirates 

 
Altitude and Rainfall 
 
The altitude of the Arabian Peninsula, are varies 
from -37meter in the lowest point and 3660meter 
at the highest peak which are at the Matfi salt in 
Qatar and Jabal An Nabi Shu’ayb in Yemen 
respectively (Wikipedia, 2013).  the emirates 
altitude also starts from 0 beside the gulf and 
reaches to 1,527 m at Jabal Yibir. However, most 
of the UAE have the elevation between 0 to 250 m. 
Map 4 shows the UAE elevation. The annual 
precipitation is matching with the altitiute map. 
The higher lands are receiving more rain fall. 
 
There are number of research reports from 
different dry areas of the world that confirm the 
positive coloration between population density 
and annual precipitation. David le Blanc and 
Romain Perez reported in 2008 that up to 900mm 
annual precipitation in Sub-Sahara Africa the 
population density has direct coloration with 
annual rainfall (Le Blanc & Perez, 2008). Martyn 

and Eyton also discovered that there is a strong 
association between rural population and 
precipitation measures in state of Texas, USA 
(Martyn & Eyton, 2005). In the Arabian Peninsula 
as well, De Paw reported that the density of 
population are match with rainfall map and people 
are more concentrated on areas with higher 
rainfall. Very few people are living in central 
desert, although the nomadic tribes are the 
exceptions (De Pauw, 2002). There is a match with 
population density and agro ecological zones in 
the Arabian Peninsula. The zones with higher 
rainfall or lower temperature in summer have 
higher population density. 
 
Regan Population 
 
The region’s population was 8.31 in 1950 (UNU, 
1994) and 32 million in 2002. The Arabian 
Peninsula was the homeland of 69,631,108 
(WorldBank, 2013) people in 2012 while it is 
projected to reach 88.4 and 125.8 in 2025 and 
2050 respectively (PRB, 2009). In the Gulf States 
there are many residents who are non-nationals: 
in Saudi Arabia it is 20% and in the United Arab 
Emirates it is 89% which are reviled the high level 
of immigration rates to these countries that 
increased the food requirements even further. 
 
 
 
 
 
 
 
 
 
 
Graph 1:  Population of the Arabian Peninsula, 1950 to 2050. 
 
Studies which carried out at Dubai Police Forensic 
Administration in 2009 on the Arabian Peninsula 
population genetic background reviled that UAE 
specifically Dubai and Oman share genetic 
similarity with other Near-Eastern populations, 
while Saudi Arabia and Yemen represent a relative 
distinctive isolated background. Those two 
populations may have been kept relatively 
separated from migration routes, maybe due to 
their location in a desert area (Alshamali, Pereira, 
Budowle, Poloni, & Currat, 2009). 
 
Population Density 
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Table 2 presents and compares area, population, 
and population density of the seven Arabian 
Peninsula countries in 2001 and 2011 (WorldBank, 
2013).  Population density in total has increased by 
51% during the period between 2001 and 2011. 
The highest population density by far belonged to 
Bahrain where about 1,750 persons were lived in 
each square kilometer in 2011. The high rate of 
population density increase in Gulf countries 
specially Bahrain, Qatar, and United Arab Emirates 
matching the fact that they are receiving large 
number of guest workers every year. However, 
having Yemen, a country with net emigration and 
40% increase in population density, proof the fact 
that native population also has high contribution 
to population growth (De Pauw, 2002). 
 

 
Table 2: Area, Population and Population Density of seven AP 
countries in 2001 and 2011 

 
In the Arabian Peninsula the population 
distribution is mostly center at the edge of the 
peninsula, near coastal areas or in line with the 
mountains boarding the sea where there is a 
higher annual rainfall expected. However, within 
the similar zones the population density is not 
always distributed equally. Other issues such as 
altitude and distance from the sea also have some 
effect on population concentration. 
 
In UAE also the population is concentrated on 
north-east where the ecological zones are 
described as Arid with Mild Winter and Very Hot 
Summer. These areas compare to south and south 
west has higher annual rainfall. Map 5 shows 
United Arab Emirates population density. 
 

 
Map 6: United Arab Emirates population density – source 
(Population Density Map of United Arab Emirates, 2007) 

 
Ratio of rural population to total population 
 
In 1991, out of 36,087,467 Arabian Peninsula total 
populations, about 41% or 14,853,088 used to live 
in rural areas. Although the total rural population 
increase constantly and reach to a peak of 
23,970,951 in 2011, the ratio of rural population to 
total population decrease by 7 and get to 34%. 
Graph 2 illustrates the total, urban and rural 
population trend since 1991. Rural population 
increased steadily while urban population increase 
with higher slope started in 2001 (WorldBank, 
2013). 
 

 
Graph 2: Total, Urban and Rural population trend in Arabian 
Peninsula during the period between 1991 and 2011 

 
Table 3 shows the total, rural and urban 
population as well as percentages of the rural 
populations to total population in each Arabian 
Peninsula countries in 2011. Based on the 
percentage of rural population to total country 
populations the Arabian Peninsula states can be 
classified in three groups. Table 4 shows the 
ANOVA analysis.  
 
Group one consists of Qatar, Kuwait and Bahrain 
where the rural population represents a small 
portion of total country population. Group two will 
cover United Arab Emirates Saudi Arabia and 
Sultanate of Oman where a larger group of people 
leave in the rural areas. Ultimately, Yemen with 
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more than 16 million people in rural areas which 
represents 68% of its total population will be in 
group three. 
 

 
Table 3: Total, Urban and Rural population of Arabian Peninsula 
in 2011 by countries 

 

 
Table 4: ANOVA analysis classification of AP countries based on 
their % of rural populations 

 
These classification could be consider as an 
indicators for dependency of the AP countries 
economy toward agriculture as these groups also 
matching with the share of agriculture in the AP 
countries GDP (CIA, 2012). Group two which 
consists of Emirates, Oman and Saudi Arabia 
represent 82% of total Arabian Peninsula area. 
 

 
Graph 3: GDP composition percentage by Agricultural sector in 
2011 

 
GDP Density Map 
 
The Agriculture value added (% of GDP) in the 
United Arab Emirates was last reported at 0.88 in 
2010, according to a World Bank report published 
in 2012. Agriculture includes forestry, hunting, and 
fishing, as well as cultivation of crops and livestock 
production. The total GDP of united Arab Emirates 
reported by World Bank 230.251 billion US$ for 
the same period therefore the Agricultural GDP 
would be 2.026 billion US$. Based on data 
published by United Arab Emirates National 
Bureau of Statistics total number of people who 
were employed or worked in this sector was 
196,479. So, the GDP per capita of sector 
employee was 10,312 during the reporting period. 

 

 
Table 5: Agriculture GDP density in United Arab Emirates by 
region: Data source National Bureau of Statistic, United Arab 
Emirates  
 

Table 5 shows the Agriculture GDP density in 
United Arab Emirates by the region. Ajman 
represents the highest number of agricultural 
workers per km2 which resulted in a very high 
agricultural GDP density compared to the other 
regions. 
 
 
 
 
 
 
 
 
 
 
 
 
Map 7: Agricultural GDP Density Map of United Arab Emirates 

 
Discussions  
 
From the eight (8) agro climatic zones of the 
Arabian Peninsula, four are exist within the United 
Arab Emirates boundaries. These four agro climatic 
zones are representing about 63% of total Arabian 
Peninsula.  
 
United Arab Emirates is receiving annual 
precipitation between 0 to 250 mm/year which 
with the expectation of some parts in Yemen and 
Omen will represents most of the Arabian 
Peninsula. In addition similar to other Arabian 
Peninsula countries the population concentration 
is matching with altitude and rainfall. 
 
In terms of the ratio between rural and urban 
population, the UAE population distribution is very 
similar to the Saudi Arabia and Oman which 
together these three countries represents more 
than 82% of the whole Arabian Peninsula.  
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Similarly the dependency of these three countries 
toward the agriculture, base on their % of 
agriculture share in their GDP, can be classified in 
one group. 
 
With this context, and considering the good 
infrastructure exist in the country, United Arab 
Emirates can be deliberated as a good model for 
the whole Arabian Peninsula to develop, test and 
study the new agricultural technology for the 
Arabian Peninsula or the region with similar 
characteristics.    
 
However, for generalizing the outcome of adopting 
research, there is a need to identify different agro-
ecological zones within United Arab Emirates. The 
research activities should be conducted in 
different agro ecological zones which represents 
different area in the Arabian Peninsula with similar 
climatic, economic and demographic 
characteristics. 
Considering agro-climate, altitude, precipitation, 
population density and agricultural GDP density 
The UAE can be divided to 8 agro-ecological zones 
as table below presents.   
 

 
Table 6: Agro ecological zones of United Arab Emirates 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
Considering the good infrastructure exist in the 
country and similarity with large part of Arabian 
Peninsula, United Arab Emirates can be 
deliberated as a good model for at least 2/3 of the 
Arabian Peninsula for developing, testing and 
studying the new agricultural technology. 
 
For generalizing the outcome of adopting research, 
different agro-ecological zones within United Arab 
Emirates should be identified and described. 
Considering agro-climate, altitude, precipitation, 
population density and agricultural GDP density 
The UAE can be divided to 8 agro-ecological zones.  
This study recommends the follow-up research to 
using similar indicators to classified agro-ecological 
zones within the other countries in the Arabian 
Peninsula. 
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