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Abstract

Urban expansion is a global phenomenon and cannot be limited to a specific
country. The population boom and the migration from rural areas to cities are among the
main causes of the increase in the urban expansion phenomenon. Studies have shown that
this has negatively affected societies, economies, and the environment. This is what
researchers warned of in Bahrain, where they explained that neglecting the environment
and land-use in urban expansion will cause many economic, environmental and social
issues. Accordingly, this thesis was conducted to analyze the implications of urban
expansion in Bahrain, to come up with recommendations and proposals to develop and

enhance the urban planning and land-use.

Mixed methods were used to analyze the research. Satellite imagery of multiple
areas in Bahrain was analyzed to identify and to map the geographical changes over the
years. Furthermore, interviews were conducted with specialists in urban planning to
understand the causes and consequences of urban expansion and come up with
comprehensive recommendations. The interviews were analyzed using a thematic analysis

due to the ability to build theories and develop comprehensive recommendations.

After analyzing the satellite images, it was found that there was a significant
decrease in agricultural areas. For example, between 1968 and 2023, agricultural areas
decreased in Segaya from 77% to 10% of the total area. The satellite images analysis was
consistent with the results of the thematic analysis. It was revealed that the decrease of
agricultural areas is due to several reasons, including the demand of horizontal urban
expansion, and lack in oversight from the responsible authorities. Therefore, the decrease
in agricultural areas leads to deteriorating air quality and increasing pollution which is
negatively affecting the environment. The third participant emphasized that the approach
adopted in Bahrain for urban expansion will result in major problems for the future
generations, including land shortages. However, several proposals were extracted,
including controlling urban expansion, adopting smart agricultural technologies, and
raising awareness. In the end, this thesis emphasizes that preserving and enhancing the
remined agricultural areas in Bahrain is of the utmost importance and the opportunity still

exists.
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Chapter 1: Introduction

1.1

Background

Urban expansion and its impact on agricultural areas is a global
issue not limited to Bahrain, many countries around the world are
experiencing this issue, particularly due to population booms and
migration from rural areas to cities (Fazal, 2000) (Angel, 2023). But
specifically in Bahrain, after the development of the oil industry in the
early 1930s, rapid urban expansion and the expansion of the roads
network led to a decrease in the agricultural regions (Fuccaro, 2000).
This has become a source of societal concern in recent years (Al-
Tarawneh, 2014) (Liu, Huang, Xu, Li, Li, Ciais, Lin, Gong, Ziegler,
Chen, Gong, Chen, Hu, Chen, Wang, Wu, Huang, Estes, Zeng, 2020)
(Angel, 2023).

The definition of agriculture is the practice or science of soil
cultivation, crops production, livestock rising and resulting products
marketing. Greenification is the process of increasing the green areas
and enhancing the environment through cultivation of trees and other
crops. In summary, agriculture is the production process while
greenification is the application of agriculture to increase the green
areas and enhance the environment. Therefore, agriculture is a main
instrument to achieve greenification (Plaku, 2024), Velasco-Muioz,
Mendoza, Aznar-Sanchez ,Gallego-Schmid, 2021). In Babhrain,
agriculture considered as one of the main sectors and agricultural areas
were 20% of the total area of Bahrain till 1971 (Shqlyh, 1972). With
the steady population increase (from 0.16 million in 1960 till 1.57
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1.2

million in 2023 as per World Bank Data), Bahrain suffers from
numerous problems, the most significant and dangerous of which is the
urban expansion, which has led to a significant decline in agricultural
areas in Bahrain along with disappearance of the green corridors and
boundaries between towns and cities. The decline and deterioration of
agricultural areas will have negative social, economic, and
environmental results on the country. Other problems include a decline
in the labor force, limited development in agricultural technologies,
weak marketing of agricultural products, scarce rainfall, water salinity,
soil salinity, high temperatures, and generally harsh weather conditions.
Bahrain's environmental conditions are harsh, with sandy, salty soil that
does not retain water for long periods. These conditions are only
suitable for desert plants that can withstand said weather conditions.
Some Bahraini farmers have highlighted the weakness of the
agricultural market in Bahrain due to the lack and decrease in
agricultural areas, and the lack of support from relevant authorities after
Tamkeen's support was suspended for unknown reasons (Shqlyh,
1972), (Al-Taisan, 2022), (Alrowaili, Aldulaimi, Abdeldayem &
Hasan, 2024), (Bani, 2020), (Fuccaro, 2000), (Shebeb, 2006).
However, as previously mentioned, the primary problem facing the
agricultural sector is urban expansion. Accordingly, this thesis will
address the impact of urban expansion on agricultural regions of

Bahrain.

Research problem
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The problem addressed by this thesis is the decline and
deterioration of agricultural areas in Bahrain due to urban expansion.
This urban expansion, in many cases is unplanned, and has led to
numerous economic, social, and environmental issues. For example,
within 55 years, the agricultural areas of Segaya, Manama decreased
from 77% of the total area to only 10%. Within 46 years, the
agricultural areas of Samaheej, Muharraq decreased from 38.6 Ha to
only 2.1 Ha. If this problem continues to be neglected, this will only
worsen in the future, potentially further impacting the country's food

security and the environment.
Research Questions
There are several questions in this thesis, which are:

e What is the history of the agricultural sector in Bahrain and what
are its types?

e What are the social, economic and environmental aspects of
urban expansion in Bahrain and its impact upon agricultural
areas?

e What are the strategic aspects that can contribute to preserving

and enhancing the agricultural areas in Bahrain?

1.4 Research objectives

There are several objectives in this thesis, which are:

e To gain a comprehensive understanding of the agricultural sector
in Bahrain, including its modern history, types, and uses which

will result in raising societal awareness.
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e To document the expansion of Bahraini cities and towns.
e To understand the social, economic and environmental causes of
urban expansion in Bahrain and its impact on the agricultural
sector.
e To obtain recommendations and proposals for improving urban
planning in Bahrain, and for developing and preserving
agricultural areas with regards to the three sustainability pillars.
Research significance

The importance of this thesis lies in the fact that it is the first to
discuss and examine the impacts of urban expansion on agricultural
areas in Bahrain. Previous research has examined the effects of urban
expansion on the coastal areas of Bahrain. Moreover, Bahrain 2030
vision prioritizes the agricultural sector in Bahrain, with the aim of
developing and preserving it. Therefore, this thesis will produce
multiple recommendations and proposals to preserve and enhance the
economy of the country, and to provide a suitable environment for

Bahraini society.

Research framework

This thesis includes four chapters. The first chapter introduces
the problem in a clear and comprehensive manner with its historical
background. Additionally, it clarifies the importance of the thesis and
its objectives while linking it to sustainability. The second chapter
presents a broad understanding of global urban expansion and the
decline of agriculture. It also presents the dimensions of urban

expansion through the eyes of the sustainability development pillars.



Besides, several global case studies were presented as examples of
urban expansion and agricultural decline. Moreover, this thesis
showcases the challenges that Bahrain faces in the agricultural sector
which displayed that urban expansion is its biggest threat. Therefore,
the research methods were divided into two to analyze the impact of
urban expansion in the agricultural regions of Bahrain. The quantitative
method was chosen to analyze the satellite images of several areas in
Bahrain over the years. The qualitative method (thematic analysis) was
chosen to analyze the interviews that were conducted. The fourth
chapter illustrates the analysis through the two types (Satellite images
mapping & thematic analysis). The final chapter illustrates and presents
the conclusion and recommendations for the problem. Furthermore,

thoughts were depicted to conduct future research
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Chapter 2: Literature Review

2.1 Literature overview

In this chapter, the literature is presented by dividing the chapter into
four sections: Section 2.2 will provide a general background and introduction
to urban expansion. Section 2.3 will then present the literature that discusses
urban expansion, and its impact based on the pillars of sustainable
development (environment, society, and economy). Section 2.4 will then
review three examples of cities in different countries around the world whose
agricultural areas have been affected by urban expansion. Section 2.5 will then
present the challenges facing agriculture in Bahrain, leading up to urban
expansion. Section 2.6 will then review the findings of the literature, which
will reveal a lack of information regarding urban expansion and its impact on

agricultural areas in Bahrain.

2.2 Literature background

The term urban sprawl or expansion became a general concern before
the spread of sustainable development concepts and people have
misinterpreted the term due to the understanding from different disciplines

(Yasin, Mohd Yusoff, Abdullah, Mohd Noor, Mohd Noor,2021).

Urban expansion has become a source of concern especially for
environmental specialists, economists, urban planners, and designers. Many
researchers highlight the growth of cities, urban expansion, urban sprawl and
the un-systematic growth of the cities in their writings (Shirazi, 2020), (Angel,
2023), (Shao, Neema, Aleksei, Fanan, Walter, Mandela, 2021), (Al-



Tarawneh, 2014),(Xie, Hunter, Sorensen, Nogeire-McRae, Murphy, Suraci,
Lischka, Lark 2023) .

Unlike in the academia where the meanings of the terms such as urban
expansion, urbanization, growth and sprawl mean different things, people that
are not specialized in urban planning and design use the terms urban growth,
urban expansion, and urban sprawl synonymously (Al-Tarawneh, 2014).
Urban expansion is considered a physical form of urban growth, while there
is economic expansion and other forms [Fig.1]. In fact, the term urban sprawl
(synonym of urban expansion) is often used as a negative connotation of urban
growth such as the cities that expanded towards agricultural areas which

results in an environmental issues (Al-Tarawneh, 2014).
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Figure 1: A map of Baghdad showing the old city and
new neighborhoods (expansion). Source: (Sousa,
1952) & (Yashoaa, Noori, Alsilk & Kharrufa, 2023).



Currently, all urban planning specialists agree that un-planned urban
expansion has a negative impact on cities and their peripheries. According to
Sheydayi & Dadashpoor (2023), urban expansion has impacted social life and
the environment from different perspectives and this impact can’t be
explained by geo-spatial approach only but also by taking the opinions of
specialists. Shirazi (2020) stated that compacted urban form and dense cities
with mix land-use are characterized with more social interaction and activities
which is the opposite of low-density urban form were it is with less social
interaction due to the long span between people. Guerrieri (2020) confirmed
that adopting urban planning strategies from different countries with different
cultures will face difficulty in implementation which is may fail to built-
environment degradation. Moreover, Catalan, Sauri, Serra (2008) argued that
urban expansion is a driving force of environmental change. one of the
environmental change forms was mentioned by Narducci, Quintas-Soriano,
Castro, Som-Castellano & Brandt (2019) they argued that agricultural regions
are at a higher risk due to urban expansion. Furthermore, Wen, Yang, Chen,
Tu, Wang, Chen, Dong, Xu (2024) confirmed that the decrease in agricultural
land and changes in the usage of lands around cities was a result of urban
expansion. Xie, Hunter, Sorensen, Nogeire-McRae, Murphy, Suraci, Lischka,
Lark (2023) point out how the critics argued that urban expansion led to an
undesirable sacrifice of agricultural land. This occurred due to the high
demand for housing projects. Therefore, we understand that the impact of
urban expansion is affecting the environment, economy and social life of the

communities around the world.

2.3 Urban Expansion & sustainability pillars:



“Sustainable development has been adopted by the United Nations as
a guiding principle for economic, environmental, and social development that
aspires to meet ‘the needs of the present without compromising the ability of

future generations to meet their own needs’.” (Kaur and Garg ,2019)

The impact of urban expansion on the agricultural regions may be
explained from three main dimensions which are: environmental, economic
and social. According to Kaur and Garg (2019), environmental, social and
economic dimensions are the main pillars in the sustainable development.
These pillars are also considered as the components of the quality of life. In
addition to the previous components, heritage and culture are important
aspects that contribute to enhancing pillars such as the economic pillar and
social pillar as well. Therefore, any development process that takes into
account the environmental, economic and social pillars, while integrating
cultural and heritage characteristics, contributes to raising the quality of life.
The following sections will demonstrate the environmental, social and

economic dimensions of urban expansion and the decrease of agriculture.

2.3.1 The environmental dimensions:

According to Narducci, Quintas-Soriano, Castro, Som-Castellano &
Brandt (2019), around 60% of the world population will live in cities by 2030.
However, the increase of population in cities will expand the cities to fulfill
the needs of the residents to have places to stay. Therefore, there is a notable
risk that the expansion of these cities could have effects on agricultural areas.
The research of Narducci, Quintas-Soriano, Castro, Som-Castellano & Brandt

(2019) showed that the agricultural lands are at a high environmental risk due
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to urban expansion and it’s significant decrease in the future. Furthermore,
urban expansion and the decrease of agricultural regions will directly impact
the climate, temperature and air quality due to the increase in carbon
emissions which is a result of the increase of the use of automobiles. On the
other hand, the environment does not have the ability to purify the air due to
the decrease of the agricultural regions which is the primary factor in air
purification. According to Zhou, Zhang, Wang, Zhang, Cao, Zhang, Jia, Tang,
Li & Liu (2024), un-planned urban expansion will cause an increase in climate
warmness and temperature. However, this increase is impalpable because it’s
a long-term increase. The higher density urban areas will have higher
temperature (Kim, Yeom & Hong, 2025). Therefore, the phenomena of the
increase of temperature may be explained by two main factors. The first factor
is the expansion of the cities as Narducci, Quintas-Soriano, Castro, Som-
Castellano & Brandt (2019) argued. The second factor is the decrease of
agricultural regions, which is obviously considered as a result of urban
expansion. This decrease is considered as a loss of vegetation and this will
reduce the ability of cooling the temperature. Kim, Yeom & Hong (2025)
argued that planting vegetation and trees around a city, especially if it is in a
systematic way, will result in reducing the temperature [Fig.2]. If planting the
trees around a city will reduce heat and therefore, there is no question that
deforestation and the removal of farmland will contribute in increasing the

temperature which will result in unlivable cities.
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Figure 3: A picture of Al-Qarrah town in KSA shows agricultural areas beside
the town. Source: https.//www.aleqt.com/2012/05/24/article_660010.htm|

However, the changes in temperature and climate (which are
considered a result of urban expansion and the decrease of agricultural
regions) have a significant impact on the lives of animals and birds, not to
mention human beings. According to Chen & Khanna (2024), climate change
is one of the main driving factors on the life, distribution and abundance of
the bird species. Moreover, urban expansion and the decrease of the
agricultural regions has led to a lack of biodiversity and extinction of some of
the bird species whenever urban expansion reached a specific rural location.
On the other hand, McKinney (2008) argues that urban expansion may affect
and decrease the richness of the plant species yet sometimes this will increase
the richness of species [Table.1], [Table.2] and [Table.3] show that high
density urban expansion will decrease the richness of bird and plant species
while low to mid density urban expansion will increase the richness of bird
and plant species. Therefore, it depends on the size of expansion; if it is high,
it will affect negatively. On the other hand, if it is a low to a mid expansion,
it may affect positively. Low-mid urbanization change is the transformation
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of rural or semi-rural areas into small towns while mid-high urbanization is

the transformation of secondary cities into metropolitan cities.

Table 1: Low-mid urbanization change.

Increase Decrease Same
Plants +11 (64.7%) =1 (5.99%) 5(29.4%)
Vertebrates +2 (11.8%) —14 (82.4%) 1 (5.9%)
Invertebrates +14 (29.8%) —30 (63.8%) 3 (6.4%)

Number (and percentage) of studies showing increase (+), decrease (—) or no change in species richness
going from low to middle levels of urbanization

Source/ Effects of urbanization on species richness: A review of plants and animals by McKinney

Table 2: Mid-high urbanization change.

Increase Decrease Same
Plants +0 (0.0%) =7 (50.0%) 7 (50.0%)
Vertebrates +0 (0.0%) =21(100%) (0.0%)
Invertebrates +1 (2.6%) =29 (79.3%) 8 (21.0%)

Number of studies showing increase, decrease or no change in species richness going from middle to low
levels of urbanization

Source/ Effects of urbanization on species richness: A review of plants and animals by McKinney

Table 3: Number of studies showing a Peak in species richness at low, middle
and hiah levels of urbanization.

Low Mid High
Plants 1 (7.7%) 9 (69.2%) 3 (23.1%)
Vertebrates 6 (66.6%) 3 (33.3%) 0 (0.00%)
Invertebrates 21 (72.4%) 6 (20.7%) 2 (6.9%)

Source/ Effects of urbanization on species richness: A review of plants and
animals by McKinney
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2.3.2 Social dimensions:

In a similar situation to many countries including Bahrain, The USA is
losing lots of agricultural regions per year. To be noted, It is stated that the
decrease in farmland in parallel with the increase of population may create an
enormous logistical issue which will lead to many negative consequences. The
basic needs for farming such as materials, equipment and tools of farming
activities became scarce due to urban expansion. Things became unavailable
because most of the farmlands and the farming equipment shops in the
surrounding areas were sold and converted to residential housing projects.
Therefore, farming materials distributors and equipment dealers were no
longer interested in staying and providing their services. This i1s considered a
huge risk affecting society and confirms that the loss of the agricultural
regions has many consequences, which affects the communities indirectly and
directly such as leaving work in the agricultural sector, which will result in an
increase in the unemployment rate which is considered as both social and

economic impacts. [Fig.3].

Figure 3: Farmers protest in India / source: Arab News

Moreover, the farming families are forced to close their farms after

changing the land usage of their area. This happened because they are not able
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to sell farm products because factories were over-dominating the market.
Indeed, the factories sold products similar to their farm products at lower
prices. The products are farm-made, which are better but more costly in
comparison to the factory products. Moreover, farmers generally feel a sense
of belonging to the farm and how important it is for them as a rural
community. Furthermore, all these feelings and reactions of the farmers show
that the social life of the small rural towns used to be better for them in
comparison to the new one after expansion (Narducci, Quintas-Soriano,
Castro, Som-Castellano & S. Brandt, 2019), (Xie, Hunter, Sorensen, Nogeire-
McRae, Murphy, Suraci, Lischka, Lark, 2023).

According to Oliveira (2021) & Amirusholihin, Rahadiantino, Nilasari,
Rakhmawati and Fatoni (2024), the sense of family in sub-urbans has often
declined in contrast to the rural towns. Therefore, if the urbanized area does
not follow sufficient sustainable procedures in developing the urban places,
the health of the community members will be negatively affected. Another
negative impact on the rural area where it has been urbanized is the increase
of crimes due to the increase of population and migrants. However, people in
cities can have more contact with the labor market, which is easier for people
to find jobs (Oliveira, 2021) (Amirusholihin, Rahadiantino, Nilasari,
Rakhmawati and Fatoni, 2024). Furthermore, argued that there is more justice
and equity in the domestic relations such as the increase of women community
participation rates compared to the rural areas. Another positive impact is the
abundance of the educational centers with ease to access (Oliveira, 2021)

(Amirusholihin, Rahadiantino, Nilasari, Rakhmawati and Fatoni, 2024).
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Manzoor and Imtiyaz (2016) argue that urban expansion essentially
leads to social change and transformation. Manzoor and Imtiyaz (2016) did
their research to assess the society in the city of Srinagar, India in relation to
urbanization. The result of the research showed that there is a social decrease
in the sense of family with a change in the structure of the family because of
the reduction in the number of members. The concept of the nuclear family is
the family that consists of the two parents and children who live independently
in separate houses. spread out in the cities with a lack of authority from parents
on their children. Furthermore, there is more independence and equity for

women in comparison to the rural areas with better childcare.

Shao, Naeema S, Aleksei, Fanan, Walter & Mandela (2021) stated that
urban expansion results in social issues. For example, the houses in some
expanded areas (example: USA sub-urbans) are built in big empty lands where
the houses built-up will only cover a small area of the land. Therefore, the
distance between one house to another is long which will decrease social

interaction between neighbors.

2.3.3 Economic dimensions:

According to Singer and Thorbecke (1971), the traditional role of
agriculture such as providing food and producing primary commodities have
received attention of decision makers for a long time due to its economic
importance. Chebokchinova, Kapsargina (2021) confirmed that agriculture
was one of main sectors that contributed in preserving the economy and the

food security of Khakassia during the economic sanction [Fig.4].
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Figure 4: The circle of agriculture and the city show the inter-
dependent. Source: www.ellenmacarthurfoundation.org

However, the essential role of agriculture goes beyond that of food
security, and reduction of poverty rates. Gollin (2023) and Chu, Peretto, Wang
(2022) argues that agriculture played a historically major role in economic
growth and development. They indicate that many industrialized and fast
developing countries depend on agriculture as an engine that will contribute
to enhance and develop the other non-agricultural sectors of cities. Moreover,
the economy that originates in agriculture can affect in reducing the rates of

poverty and hunger while increasing the employment rates.

Yogi, Thalal & Bhandari (2025) examined the contribution of
agriculture in economic growth and stated that in parallel with industry,
agriculture has an important role in economic development and growth. He
argues that this evidence supports the argument of developing and protecting
agricultural regions because agriculture protects the community. Furthermore,
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Singer and Thorbecke (1971) showed that urbanization and the growth of

population in urban areas has a positive effect on agricultural regions which

will contribute to:

1-

2-

3.

Encouraging economic growth by raising investment in
infrastructure which will contribute to an increase in employment
rates in the related sectors such as infrastructure, contracting and
real estate.

Attracting local and foreign investors due to the availability of land
and infrastructure.

Not focusing on a specific area for economic development, which

contributes to diversification.

However, the research of Singer and Thorbecke (1971) was not during urban

expansion movements at the higher levels, while urban expansion in the 1990s

till this day 1s at the highest levels. Urban expansion has an impact on the

agricultural regions which has led to economic consequences. Al-Tarawneh

(2014) highlights the five main negative effects of urban expansion and the

decrease of agricultural regions.

1-

Changing agricultural land usage will reduce food production which
will affect national food security.

Taxes rise which will negatively affect the economy.
Transportation is more costly.

Higher costs for infrastructure and an increase in the usage of
individual vehicles.

The services for urban large areas with longer distances is more

costly and higher.
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Mao, Feng & Zhou (2025) examined the impact of urban expansion and
diminishing farmland in several locations in China. They argue that
diminishing farmland is considered a major issue especially if the city
population is high. Population growth and real-estate development are the two
main factors in losing agricultural land. Furthermore, inadequate laws and acts
of urban planning do not prevent farmland from real-estate development.
Huang, Liu, He, Gou, Bai, Wang and Shen (2020) argued that rapid urban
expansion causes a decrease in the agricultural regions which can put food
security in danger which pushes the dependency on exports rather than
agricultural self-sufficiency. Moreover, un-systematic economic growth of
cities and urban expansion contribute to the migration of farmers and owners
of agricultural regions to the cities who abandoned their farmland (Al-Maruf,
Pervez, Sarker, Rahman & Ruiz-Menjivar, 2022). According to Fazal (2000),
farmland owners who own agricultural land near an expanded area sell their
land to real-estate developers who do not have any interest in farming. At the
end of the day, they change the land usage from agriculture to different

projects.

2.4 Examples of un-planned urban expansion:

Many academic research and articles have been written using examples
from different countries around the world to clarify and review the impacts of
urban expansion on agricultural areas from different perspectives. To give
greater credibility for the research, the authors selected areas from different
continents such as (Stanek, 2020) who studied Europe, Africa and Asia and
(Boarin, Martinez-Molina, Juan-Ferruses, 2020) who compared three
universities in different continents: Oceania, North America & Europe. In

this part of the literature, the examples of un-planned urban expansion are
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selected from different continents (Asia, Africa and Europe) to result in higher
credibility and understanding of urban expansion and its impact on

agricultural areas.

2.4.1 Saharanpur city, India:

In India, Fazal (2000) examines the real land usage of Saharanpur city
which is suffering from urban expansion [Fig.5], [Fig.6] & [Fig.7]. He
concludes that the impacts of urban expansion on the agricultural regions in

Saharanpur city are the following:

e The study recorded that around 1683 ha of agricultural lands were
lost and converted for other activities.

e Agricultural landowners face economic issues because of the
migration of people to the cities. Therefore, they devoted less
capital to farms and agriculture management and maintenance. As
a result, productivity of the farmland decreased, which forced the
owners to sell the land to real-estate developers. At the end of the
day, most of the real-estate developers do not have an interest in

farming and they changed the land usage to other activities.
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OF
SAHARANPUR CITY

Figure 5: Location of Saharanpur city/ source: (Fazal, 2000)
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Figure 6: Land use of Saharanpur city in 1988/ source: (Fazal, 2000)
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Figure 7: Land use of Saharanpur city in 1998 which is show the
expansion of the city. Red line shows the old boundaries of the city,
blue line shows the extension/ source: (Fazal, 2000). Edited by the
student.

2.4.2 Tersa District, Giza, Egypt:

In Egypt, Youssef, Sewilam & Khadr (2020) clarify the effects of urban
expansion on the agricultural lands of Tersa District, Giza. They stated that
the main negative impacts of urban expansion on the agricultural lands of
Tersa District are the following:
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Tersa lost about 19% of agricultural lands between 2007 to 2017
[Fig.8], [Fig.9] & [Fig.10]

Water irrigation suffers from pollution due to un-systematic land use

change.

Decrease of soil fertility due to polluted irrigation water.

(eueD:sopER I

3}

Figure 9: Tersa istrict in 201 / source: Youssef, Sewilam & Khadr (2020)
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Figure 10: lllegal land use change in Tersa District between 2007 to 2017/ source: Youssef, Sewilam & Khadr (2020)

2.4.3 Barcelona Metropolitan, Spain:

In Spain, Catalan, Sauri & Serra (2008) reviewed and analyzed the
urban expansion phenomena in the Barcelona Metropolitan Region and the
main results were the following:

e Cities increased about 27.7% mostly towards agricultural lands [Fig.11]

& [Fig.12].

e Decrease of agricultural land and forest led to a great loss of natural
habitat.

e Decline in urban density due to un-studied urban expansion planning.
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2.5 Agriculture challenges in Bahrain:

According to Shqlyh (1972), after 1783 AD, Bahrain’s economy was
depending on traditional crafts such as pearl diving, trading, fishing,
agriculture, boating industry, pottery, manufacture of marine fishing tools,
textile industry and government revenues from pearl diving taxes. In the
1930s some traditional crafts were developed like trading and new professions
appeared as a result of using Bahrain’s resources such as crude oil and natural
gas. On the other hand, pearl diving-trading and textile industry disappeared.
Some professions such as fishing, boat industry and agriculture were
deteriorating but still resisting the disappearance.

As per Shqlyh (1972), agriculture specifically faces many challenges
and risks. These challenges may be summarized from Shqlyh (1972) into three
challenges: Environmental-climate challenge, working force-economical

challenge and urban expansion challenge.

2.5.1 Environmental-climate challenge:

During the summer and due to the high temperature, there is damage
to Bahraini agricultural crops which results in postponing seed planting and
rising prices of agricultural products in the local market. On the other hand,
well water which is considered as a main source for irrigation works in
Bahrain agriculture (about 95% of the total water production of wells).
Unfortunately, agriculture in Bahrain needs big amounts of water due to the

climate and the old-school irrigation (Shqlyh, 1972).
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2.5.2 Work force- economic challenge:

Shqlyh (1972) showed the decrease in the work force of agriculture and
fishing between 1959 till 1971 and the increase of the other fields [Table.1].
The farmers in Bahrain are very active in the national economy due to their
percentage of Bahraini manpower despite the chances they face to leave their
profession to work in the new industry such as oil industry. The new industrial
work is characterized by high salaries and job stability. This phenomenon
forced the farms owners to recruiting dozens of farmers from Oman and Al-
Ahsa to work in their farms after they proved their technical superiority over
the Bahraini farmer. Farmers number in Bahrain decreased from 3057 farmer
to 1959 farmer between 1959 till 1971 [Fig.13]. On the other hand, non-
Bahraini farmers number increased from 351 farmer to 722 farmer between
1959 till 1971. After 7 years of establishing the ministry of Municipalities and
Agriculture in 1971, it still lacks sufficient funds or experts necessary to
provide its services to all agricultural lands. This ministry carries out limited
activity in leveling agricultural lands and preparing them for cultivation with
plows and machines at its experimental center, in return for farmers paying

the costs only.
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Table 4: Agriculture workforce / Source: (Shqlyh, 1972).

Year Bahraini Non-Bahraini Total
1959 3057 351 3408
1965 2321 858 3179
1971 1959 722 2681

Figure 13: Two brothers working in their farm in Buri village, Bahrain / Source: Al-Wasat News Paper - Issue: 4853

2.5.3 Urban expansion challenge:

It is noted that the role of the responsible authorities in agricultural
production is not at a sufficient level, as agriculture in Bahrain faces the risk
of deterioration (Shqlyh, 1972). Lack of seriousness in oversight agricultural
regulations to landowners. According to Shqlyh (1972), 20% of the total lands

of Bahrain are used for agriculture. The main island (Manama) has the highest
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percentage of agriculture, Sitra island comes in second, Muharraq in third.
The area of land exploited for agriculture is decreasing in most areas of
Bahrain, especially in the areas surrounding Manama, Jidhafs, and Sitra. All
of these areas face the risk of being covered by new exploitation patterns,
especially the residential urban pattern, with the establishment of dozens of
residences and even entire neighborhoods, then several factories and
mechanical workshops. All of them are stable patterns and are not exploited,
meaning it is not possible to re-cultivate these lands, especially since the
authorities are absent from alerting to this danger and supervising it in order
to preserve agricultural lands as an important natural resource that cannot be
replaced on these desert islands. Based on the literature, it has been proven
that if the authorities in Bahrain had paid attention to this phenomenon. Those
who confront agriculture and supervised the settlement of these patterns
creeping on agricultural lands could have settled these patterns in areas that
are less dangerous to the country’s economy, and are even more appropriate
from an economic standpoint, which are the cheap neglected barren lands

located south of the capital and near Isa Town.

2.6 Literature findings:

In literature findings, it is clear that un-systematic urban expansion has
had a negative impact on the three pillars of sustainability which are
represented by the world economy, social life of people and the natural
environment. Agricultural regions are wealthy and must be preserved well due
to their importance in serving societies from different perspectives. Starting
from the 20" century, agricultural regions suffer from poor urban planning

and bad urban expansion in many countries around the world. In many
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countries, agricultural regions have diminished due to the growth of cities.
Thus, different consequences appear as a result of diminishing agricultural
regions. These consequences are the opposite of sustainable development.
However, many researchers have investigated and analyzed the causes
and the impacts of this phenomenon from different perspectives.
Unfortunately, there is a lack of knowledge about urban expansion and its
impact on agriculture in the Arab Gulf countries, especially in Bahrain. Only
a few researchers have written about urban expansion and urbanization in
Bahrain such as, Fuccaro (2000) and Mohammed, Aljibori, Al-Tamimi,
Alfiras, Alani, Qusay, Khaled, Abdelgnei & Abdullah (2024) and they did not
focus on the impact of urban expansion on agriculture except Shqlyh (1972)
who discussed that for the reason of studying the economy of Bahrain.
Therefore, it is an opportunity to investigate, study and analyze this
phenomenon in Bahrain from different perspectives due to the importance of
agriculture as a valuable asset of the country and people, and to support the

vision of Bahrain.
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Chapter 3: Methods & Procedures

3.1 Overview

This chapter will describe the methodology used in this thesis to
achieve the aims and objectives mentioned in the introduction chapter. Section
3.2 will describe the methodological approach adopted in the thesis with
clarifying the reasons for choosing the methods. Section 3.3 details the thesis
data sources and participants and the reasons for including them in the thesis.
In section 3.4, the instruments of the analysis will be listed and described
along with the structure of interview forms description. In section 3.5, the
procedure of data collection and conducting the interviews is described and
shown. Finally, ethical and limitation consideration will be outlined in section

3.6.

3.2 Methodology used

The thesis used mixed methods which includes quantitative method and
qualitative method. The quantitative will be by selecting cases for study and
analysis, while the qualitative method is by combining the interviews,
quantitative case studies and the literature and analyzing all of them to

understand the problem and come up with recommendations for its solution.

3.2.1 Why & how quantitative case studies?

Case studies methodology are widely used in architecture researches

(Kalua, 2024). A case study defined as an empirical investigation on specific
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phenomenon and it can accommodate both historic and contemporary
phenomenon’s and settings (AkSamija, 2021). According to AkSamija (2021),
there are five characteristics of case study research in architecture field:
e Case study will focus on multiple or single phenomenon or cases
that have been studied in its contexts.
e The ability to explain and describe reasons links.
e The significance of developing theory during the research design
stage.
e Relying on many different sources to get the evidence.

e Ability of generalization to theory.

On this basis, this thesis studies the impact of urban expansion on the
agricultural regions of Bahrain through selecting multiple areas in Bahrain
(each area is considered as a separate case study) and providing satellite
images of these areas from the oldest to the current one. The satellite images
will be mapped and analyzed to clarify the changes of the land cover
throughout the years. According to Burke, Driscoll, Lobell and Ermon (2021),
predicting the outcomes and results of sustainable development by using
satellite based performance is strong, improving and contributes in decision
making in some cases. Moreover, Burke, Driscoll, Lobell and Ermon (2021)
suggested to measure and test the changes over time to support in predicting
the outcome of sustainability. Furthermore, utilizing satellite imagery to
collect ground data (Burke, Driscoll, Lobell and Ermon 2021). On this basis,
many researchers have conducted studies of urban change cases by identifying
and mapping agricultural and urban areas and determining their percentages,

which will yield significant and very important results. It is possible to put
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forward proposals and make better-informed decisions after analyzing and
discussing these results. Liu, Huang, Xu, Li, Li, Ciais, Lin, Gong, Ziegler,
Chen, Gong, Chen, Hu, Chen, Wang, Wu, Huang, Estes, Zeng (2020) are
among those that have studied urban change cases by using satellite images

from different years and analyzing them.

3.2.2 Why & how qualitative interviews?

As a qualitative method and according to Cohen, Manion and Keith
(2000) and Pratt and Dane (2007), interviewing specialists will clarify the
issue and will contribute to getting solutions due to:

e Specialists having significant knowledge and experience in their

specialization.

e They can provide effective solutions that may be implemented.

e They can identify and clarify underlying reasons of the issue.

e C(Citing specialists’ suggestions and recommendations will give more

credibility which will make the suggestions more persuasive.

On this basis, comprehensive interviews is conducted with urban
planning specialists in Bahrain to understand urban expansion and the
agricultural sector in Bahrain in terms of history and types, as well as to
understand the causes and results of urban expansion and also to come up with
recommendations to preserve agricultural areas and enhance the process of
urban expansion.

These interviews will be analyzed through thematic analysis in same
pattern that adopted by Salman (2016). The analysis is divided into three main

sections:
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e The history and types of agriculture in Bahrain, as well as its
existence as a profession. This section of the analysis will
provide an overview of the agricultural sector in Bahrain.

e Urban expansion and its relationship to the decline of agriculture
in Bahrain. This section will present an overview of urban
expansion in Bahrain and its patterns. The reasons and results of
urban expansion and the decline of agricultural areas will also be
discussed.

e Suggestions and recommendations for developing and

preserving agricultural areas in Bahrain.
The chart below [Fig.14] shows the connections between both methods: the

quantitative (case studies — satellite images mapping) and the qualitative

(interviews).
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(Quantitative method)

(Qualitative method)

Interviews

Satellite images mapping
Contacting the authorities that
provide the required satelite images

Selection of areas to be studied

choosing the tool that will be used for

Establish interview questions
objectives

Create questions based on the
objectives

Provide the criteria in choosing people

the analysis to be interviewed

Analysing the satellite images (the

data) conducting the interviews

analysing the interviews through thematic
analysis with adding the results of the
quantitative results to provide comprehensive
suggestions and recomendations

Figure 14: The process of the thesis from the research methods till the findings and recommendations

3.3 Data sources & participants

3.3.1 Data sources

The data source is the Topographic Survey Department of the Survey
and Land Registration Bureau SLRB. They were selected because they are the
official governmental authority which is responsible for topographic surveys,
aerial photographs, and satellite images in Bahrain. They can provide huge
accurate data for different years. SLRB will provide the satellite images for
several locations in Bahrain to be analyzed in this thesis as was previously
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mentioned in 3.2.1. Geo-Data engineering (a private sector engineering office
registered in CRPEP) was also consulted and they provided some satellite
images of Bani Jamra and A'ali for different years, but these images were
insufficient and less accurate [Appendix.1] & [Appendix. 2]. Therefore, they

were not used in the analysis.

3.3.2 Participants

The participants in the interviews are the private sector specialists in
the field (Urban planning-design). The private sector was chosen as a
participant in the interviews to give a balance to this thesis, where the data
source was from the public sector. Hence, the two sectors were involved in
the thesis.

According to article 2 of the general provisions for The Council for

Regulating the Practice of Engineering Professions in Bahrain (CRPEP):

“It is prohibited to practice any engineering profession without a license
obtained from the council in accordance to the provisions of this Law, its
Implementing Regulation and Decisions issued in accordance to its
provisions. A licensed engineer may not practice any engineering profession
in any field or branch or category other than the field, branch, or category in

)

which he/she is licensed to practice.’

Therefore, all licensed engineering offices in Bahrain have been listed
on the website of CRPEP. There are three licensed engineering offices in
Bahrain that can practice Urban planning-design [Fig.15]:

1. Gulf House Engineering Co. W.L.L

37



2. Urban Vision CO. W.L.L
3. Madaen — Urban Planning & Civil Engineering W.L.L

‘ [ Download As PDF | All 44 urban planning B
licenseNo  CRNo Office Name Manager Tel
BN/105 22925-1  Gulf House Engineering Co. W.LL. Charles Kamalasanan 17822666 | Entity ]
Details
BN/144 67650-1  URBAN VISION CO. W.LL Faeq Juma Jaafar Al Mandeel 17212242 | Entity ]
Details
BN/155 72016-1  Madaen - Urban Planning & Civil Engineering Ayman Ahmed Mohsen Al Khudhur Own Ali Abdulla Al 17551401
WLL Kenaizi

Figure 15: The only licensed and registered engineering offices that can practice urban planning-design in Bahrain / Source:
https://www.crpep.bh/ (CRPEP official website).

Therefore, the interviews had been conducted with all mentioned
engineering offices to clarify the issue, support the satellite images mapping

results and analysis, and provide comprehensive solutions and suggestions.

3.4 Instruments & structure of interview forms

This thesis is using mix methods. Therefore, the instrument is used for
the quantitative method, while the structure of the interviews will be shown

in this section.

3.4.1 Satellite images mapping instrument

The instrument will be used for satellite images mapping and outlining
the different zones in the selected study area such as agricultural lands,

buildings and empty lands. Therefore, the area of each zone will be measured
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from different eras to clarify the urban change. According to Song and Jing
(2020), Jablonska, Czajka (2021) and Sato (2023), Computer-Aided Design
(AutoCAD) have been widely used in different fields such as urban planning,
engineering architecture etc. They also mentioned that AutoCAD is well
known for its easy transmission, communication and modification. Moreover,
they mentioned that the usage of AutoCAD aids and has a massive impact on
urban planning and design. To be noted that the student experience QGIS and
Google Earth but it revealed that AutoCAD is the best instrument due to its
speed and accuracy. Therefore, AutoCAD will be used for satellite images
mapping. The results will be shown in a table that shows the location, year

and each zone area [Appendix. 3].

The technique in using AutoCAD as an instrument in satellite images
mapping was by the following:
e Importing images into AutoCAD with georeferencing them with the
real-world coordinates.
¢ Visual interpretation within AutoCAD.

e Drawing polylines and calculating areas.

3.4.2 Structure of interview forms and thematic analysis techniques

The interview form mainly consists of personal information about the

participant, questions and answers.

The importance of showing the participant's personal information (after

obtaining participant’s approval) is to contribute in strengthening this thesis
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because the participants are chosen in the research due to the relation of

his/her specialization, qualifications and experience to the issue of the thesis.

As for the interview questions, they were designed as a semi-structure
to reach answers that related to this thesis objectives which are to present and
understand the history and types of the agricultural sector in Bahrain and the
professions associated with it. Furthermore, to gain an understanding of the
history of urban expansion in Bahrain and its patterns, along with the reasons
and results, and to arrive at solutions and recommendations for preserving and
developing agricultural areas in Bahrain. However, the questions of the
interview will refer mainly to (Shebeb, 2006), (Fuccaro, 2000) (Fazal, 2000),
(Youssef, Sewilam, Khadar, 2020), (Catalan, Sauri, Serra, 2008) (Al-
Tarawneh, 2014). Table 5 shows interview questions and the goals that are

related to it.

Table 5: interview questions and the goals that are related to.

Question Goal

Q1: According to Shebeb (2006), History, types and profession of the
agriculture in Bahrain is considered | agricultural sector in Bahrain.

as a primary sector but, starting
from the 1970s it declined
dramatically. Does agriculture in
Bahrain remain as a primary sector?

Why?
Q2: According to Lorimer (1915), | History, types and profession of the
Bahrain’s rural areas in the 1910s agricultural sector in Bahrain.

are mostly composed of palm trees.
were there other types of trees and
crops? What are they?

Q3: Shebeb (2006), confirmed that | History, types and profession of the
cultivation was a primary source of | agricultural sector in Bahrain.
Bahraini income. Does cultivation
remain as a main source of income?

Why?
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Q4: According to Fuccaro (2000),
rapid urban expansion led to a
decline in agricultural areas in
Bahrain. When did the decline
begin? What are the environmental,
economic and social reasons?

Background, reasons & results of
the urban expansion and agriculture
decline in Bahrain.

Q5: Many researchers in
urbanization such as, Fazal (2000),
Youssef, Sewilam, Khadar (2020),
Catalan, Sauri, Serra(2008)
confirmed that urban expansion in
many countries led to extinct
agriculture. In many cases, such as
Youssef, Sewilam, Khadar (2020)
case in Cairo, agricultural areas
turned to houses projects. Did this
phenomenon happen to agricultural
areas in Bahrain? Why?

Background, reasons & results of
the urban expansion and agriculture
decline in Bahrain.

Q6: According to Al-Tarawneh
(2014), the decline of agriculture
will cause a negative impact on the
economy. Has the decline of
agricultural areas affected the
Bahraini economy? If yes, What are
the negative effects on the Bahraini
economy?

Background, reasons & results of
the urban expansion and agriculture
decline in Bahrain.

Q7: What is the role of the
authorities in contributing to solving
this issue?

Recommendations and proposals to
preserve and develop agricultural
areas in Bahrain.

Q8: What is the role of traders, real-
estate companies, banks and
investors in contributing to solving
this issue?

Recommendations and proposals to
preserve and develop agricultural
areas in Bahrain.

Q9: What proposals can be put
forward to preserve and develop
agricultural areas in Bahrain?

Recommendations and proposals to
preserve and develop agricultural
areas in Bahrain.

See the interview form in [Appendix 4].
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Thematic analysis techniques were the following:

¢ In-depth reading of the interviews.

e Open coding by coding the transcripts to identify key words and phrases
relevant to the research.

e Grouping codes into themes.

e Comparing findings to literature.

e Linking results with satellite images results.

e Reviewing and refining themes.

3.5 Procedure of data collection & conducting interviews

3.5.1 Procedure of data collection — satellite images

In the beginning, Topographic Survey Directorate, has been visited in
Sanabis, Manama, Bahrain. The first meeting was with Eng. Mohamed
Abdulghaffar AL Murbati, Chief of Geospatial Data Survey in Topographic
Survey Directorate, it was a verbal discussion about this thesis and its
objectives and goals. Eng. Mohamed AL Murbati expressed SLRB’s welcome
of the research and the possibility of supporting it with the required data.

Therefore, an official application has been sent to Eng. Mohamed AL
Murbati through his email address. The email was the official request for the
required data (the satellite images) [Appendix. 5]. The attachments of the
email are the following:

1- An official letter written by this thesis supervisor to Topographic

Survey Directorate to support the author with the required data
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[Appendix. 6].

2- An official letter written by the author to Topographic Survey
Directorate. This letter is the official request for the following
[Appendix. 7]:

a. Providing satellite images every 10 years (approximately)
starting from the earliest (1960s) till the current or early
2000s.

b. The required areas were listed in the letter. The areas were
chosen due to their important location, history and their
historical importance in the agricultural sector. The areas
are in all four governorates in Bahrain which are: Capital,
Northen, Muharraq and Southern. But these areas changed
later as per the request of SLRB. SLRB informed the
author (as per the email conversation — check the attached
figures below) that only three areas can be given for this
thesis. Therefore, the student has chosen three areas from
three different governorate which are Segaya in capital,
Samaheej in Muharraq, Malkiya in northern. All these
chosen areas are considered important locations in
Babhrain, rich history and rich in agriculture. The Southern
governorate has been excluded due to the lack of
agriculture in it unlike the other mentioned governorates.
However, SLRB have approved two of the mentioned
areas (Segaya & Samaheej) but, they rejected Malkiya.
Therefore, another area in the northern governorate has
been requested to SLRB which is Al-Jasra but it has been
rejected. Finally, SLRB decided to choose the remaining
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area of the northern governorate which is Barbar. The
satellite images provided were in seven different decades
for each area (1960s, 1970s, 1980s, 1990s, 2000s, 2010s,
2020s).
In the end of the day, the three chosen areas are:

e Segaya / Capital governorate.

e Samaheej / Muharraq governorate.

e Barbar / Northern governorate.

3.5.2 Procedure conducting the interviews

The student has directly contacted the participants which are Dr.
Souheil Daoud El Masri (Urban planner — architect) from Gulf House
Engineering Co.W.L.L, Mr. Faeq Juma Al-Mandeel (Urban planner) from
Urban Vision CO. W.L.L and Mr. Oun Ali Al-Khunaizy (Urban Planner) from
Madaen — Urban Planning & Civil Engineering W.L.L.

The interviews were conducted face to face by the student and the
interviewee. Before each interview, the author requests to record a video or
voice for the interview and the questions’ answers will be extracted from the
recorded interview. Therefore, this is written in the interview form by the

student.

3.6 Ethics and limitations

3.6.1 Informed Consent

Research participants and data providers were formally informed that

their opinions and data would only be used for the purpose of this thesis, and
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they had the right to withdraw them from this thesis at any time.

3.6.2 Data Usage

SLRB and the participants were informed that their data would be used
only for academic purposes and would not be used for any other purpose

without obtaining their formal approval.

3.6.3 Integrity of Research

The student declares to present and analyze all results and data in this thesis

without any bias.
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Chapter 4: Analysis

4.1 Overview

In this chapter, the inventory of Segaya satellite images including the
analysis is displayed in 4.2. The inventory of West of Barbar satellite images
including the analysis will be displayed in 4.3. The inventory of Samaheej
satellite images including the analysis will be displayed in 4.4. The analysis

of the interview through thematic analysis will be presented in 4.5.

4.2 Satellite images analysis — Segaya, Manama

Segaya is an area located in the south of Manama city in the Capital
Governorate [Fig.16], [Fig.17]. About a hundred years ago, Segaya was
described by Lorimer (1915) as a village located 200 yards in the south-east
of Manama fort. It has 40 huts for Al-Baharnah who work in palm trees.
Moreover, it has many alfalfa farms and about 700 palm trees and it has a

water well in the east side of the village.
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4.2.1 Original satellite images of Segaya

SLRB Satellite images of Segaya were given for 7 decades and
specifically 7 years, starting from 1968, 1977, 1983, 1998, 2007, 2017 and
2023. The seven images are shown in [fig.18], [fig.19], [fig.20], [fig.21],
[fig.22], [fig.23], [fig.24].

1968 4du

Figure 18: Satellite image of Segaya in 1968
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Figure 19: Satellite image of Segaya in 1977
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Figure 20: Satellite image of Segaya in 1983
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Figure 21: Satellite image of Segaya in 1998
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Figure 22: Satellite image of Segaya in 2007
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2017 4au s
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Figure 23: Satellite image of Segaya in 2017
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Figure 24: Satellite image of Segaya in 2023

4.2.2 Analysis of Segaya satellite images

In this section, the analysis of Segaya, Manama over the years will be
shown in figures (to clarify the zoning) [fig.25], [fig.26], [fig.27], [fig.28],
[fig.29], [fig.30] [fig.31] and tables (to clarify the areas). The figures will

54



show Segaya, Manama in seven years: 1968, 1977, 1983, 1998, 2007, 2017
and 2023 as per the given data from SLRB. The zonings will mainly divide
into three: Agricultural areas, built-up areas and the third part is empty lands-

roads. The analysis is explained and described after the tables.
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Figure 25: Zoning of Segaya in 1968
The satellite image of Segaya area in 1968 reveals that the area was
predominantly agricultural, with agricultural land comprising 77% of the total
area, empty land and roads comprising 15%, and built-up area being the

smallest, comprising only 7% [Table.6].
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Figure 26: Zoning of Segaya in 1977
The satellite image of Segaya area in 1977 reveals that the area was
affected by urban expansion, with agricultural land decreasing to 51%, while

built-up areas, empty lands, and roads increased exponentially [Table.7].
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Figure 27: Zoning of Segaya in 1983

The satellite image of Segaya area in 1983 reveals that agricultural land
continued to decline, reaching only 33%. Meanwhile, built-up areas, empty

lands, and roads continued to increase [Table.8].
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Figure 28: Zoning of Segaya in 1998

The satellite image of Segaya area in 1998 reveals that agricultural land
continued to decline, reaching 19% of the total area, despite the lack of
increase in built-up areas. However, the area of empty lands and roads

continued to increase, reaching 55% [Table.9].
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Figure 29: Zoning of Segaya in 2007

The satellite image of Segaya area in 2007 shows that the built-up area
has not increased since 1983. However, agricultural areas decreased slightly,
reaching 13%, while empty lands and roads increased to 60% of the total area
[Table.10].
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Figure 30: Zoning of Segaya in 2017

The satellite image of Segaya area in 2017 shows that agricultural areas
remained unchanged, but the built-up area increased to 33%, while empty

lands and roads decreased to 54% [Table.11].
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Figure 31: Zoning of Segaya in 2023

The satellite image of Segaya area in 2023 shows that agricultural areas
decreased slightly, reaching 10% of the total area, the lowest percentage since
1968. The built-up area reached 29%, while the vacant land and roads reached
60% [Table.12].
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Table 6: areas & percentages of Segaya in 1968

Location: Segaya 1968

Study area in Hectare: - 102.8

Usage Area in Ha Percentage from
the selected area
Agricultural area 79.36 Ha 77.14%
Built-up area 7.5 Ha 7.30%
Roads and empty lands 16.01 Ha 15.56%
Total 102.8 Ha -

Table 7: areas & percentages of Segaya in 1977

Location: Segaya 1977

Study area in Hectare: 102.8

Usage Area Percentage from
the selected area
Agricultural area 52.79 Ha 51.32%
Built-up area 17.10 Ha 16.62%
Roads and empty lands 32.98 Ha 32.06%
Total 102.8 Ha -
Table 8: Areas & percentages of Segaya in 1983.
Location: Segaya 1983 Study area in Hectare: 102.8
Usage Area Percentage from
the selected area
Agricultural area 34.73 Ha 33.77%
Built-up area 26.81 Ha 26.06%
Roads and empty lands 41.33 Ha 40.17%
Total 102.8 Ha -
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Table 9: Areas & percentages of Segaya in 1998.

Location: Segaya 1998

Study area in Hectare: 102.8

Usage Area Percentage from
the selected area
Agricultural area 20.24 Ha 19.68%
Built-up area 25.62 Ha 24.91%
Roads and empty lands 57.01 Ha 55.41%
Total 102.8 Ha -
Table 10: Areas & percentages of Segaya in 2007.
Location: Segaya 2007 Study area in Hectare: 102.8
Usage Area Percentage from
the selected area
Agricultural area 14.27 Ha 13.88%
Built-up area 26.09 Ha 25.36%
Roads and empty lands 62.51 Ha 60.76%
Total 102.8 Ha -
Table 11: Areas & percentages of Segaya in 2017
Location: Segaya 2017 Study area in Hectare: 102.8
Usage Area Percentage from
the selected area
Agricultural area 12.57 Ha 12.22%
Built-up area 34.42 Ha 33.46%
Roads and empty lands 55.89 Ha 54.32%
Total 102.8 Ha -
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Table 12: Areas & percentages of Segaya in 2023.

Location: Segaya 2023 Study area in Hectare: 102.8

Usage Area Percentage from

the selected area

Agricultural area 11.07 Ha 10.77%

Built-up area 30.00 Ha 29.16%

Roads and empty lands 61.80 Ha 60.07%
Total 102.8 Ha -

After analyzing satellite images of Segaya, it revealed that urban
expansion began in the 1970s, as agricultural areas decreased from 77.1% of
the total area to 51.3% within just ten years, at the expense of urban expansion.
Urban expansion continued over the years, while at the same time agricultural
areas continued to decline until they reached 10% of the total area in 2023,
and the largest percentage became empty lands, roads (infra-structure), and

built-up areas.

4.3 Satellite images analysis — West of Barbar

Barbar is an area located in the far north of Bahrain’s main island (west
of Manama city) in the Northern Governorate [Fig.32], [Fig.33]. About a
hundred years ago, Barbar was described by Lorimer (1915) as a village
surrounded by palm farms and it has 60 huts for Al- Baharnah who work in
fishing and weaving. Moreover, it has 2400 palm tree, apricot and

pomegranate trees (Lorimer, 1915).
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Figure 33: West of Barbar location in Bahrain map
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4.3.1 Original satellite images of Barbar

SLRB Satellite images of west Barbar were given for 6 decades,
starting from 1960s till 2020s. The seven images are shown in [fig.34],
[fig.35], [fig.36], [fig.37], [fig.38], [fig.39].

1968 5,0, -

Survey & Land Registration Bureau

Figure 34: Satellite image of West of Barbar in 1968
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Figure 35: Satellite image of West of Barbar in 1977
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Figure 36: Satellite image of West of Barbar in 1998
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Figure 37: Satellite image of West of Barbar in 2007
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Figure 38: Satellite image of West of Barbar in 2017
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Figure 39: Satellite image of West of Barbar in 2023

4.3.2 Analysis of West-Barbar satellite images

In this section, the analysis of West of Barbar over the years will be
shown in figures (to clarify the zoning) [fig.40], [fig.41], [fig.42], [fig.43],
[fig.44], [fig.45] and tables (to clarify the areas). The figures will show West
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of Barbar in six years: 1968, 1977, 1998, 2007, 2017 and 2023 as per the given
data from SLRB. The zonings will mainly divide into three: Agricultural
areas, built-up areas and the third part is empty lands-roads. The sea and
reclaimed areas are excluded from the study area. The analysis is explained

and described after the tables.
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Figure 40: Zoning of West of Barbar in 1968

The satellite image of West Barbar in 1968 shows that the area was
agricultural and uninhabited. The agricultural area were 59% of the total area,
while the empty lands and roads were 40% [Table.13].
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Figure 41: Zoning of West of Barbar in 1977

The satellite image of West Barbar in 1977 shows that the agricultural
area decreased to 49%, despite the area remained uninhabited. However, the
empty lands and roads increased, and the sea was partially reclaimed. To be
noted, the analysis does not include or address the reclaimed area [Table.14].
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Figure 42: Zoning of West of Barbar in 1998. Edited by the student.

The satellite image from 1998 shows that the agricultural area increased
slightly, reaching 54%, and urban expansion began in the area, with the built-
up area reaching 9.7%. Empty lands and roads decreased to 36%, and land
reclamation activity also increased [Table.15].
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Figure 43: Zoning of West of Barbar in 2007. Edited by the student.

The satellite image of West Barbar in 2007 shows that the agricultural
area, built-up area, empty lands and roads have not changed since 1998
[Table.16].
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Figure 44: Zoning of West of Barbar in 2017. Edited by the student.

The satellite image of West Barbar in 2017 shows that agricultural
areas, built-up areas, vacant lands, and roads have not changed since 1998
[Table.17]. Except the roads development in the reclaimed area.
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Figure 45: Zoning of West of Barbar in 2023. Edited by the student.

The satellite image of West Barbar in 2023 shows that agricultural areas
have decreased slightly, reaching 50% of the total area, while built-up areas,
empty lands and roads have increased slightly [Table.18]. The reclaimed area
were built.
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Table 13: Areas & percentages of West of Barbar in 1968.

Location: West of Barbar 1968

Study area in Hectare: 88.32

Usage Area Percentage from
the selected area
Agricultural area 52.19 Ha 59.10%
Built-up area 0.29 Ha 0.33%
Roads and empty lands 35.83 Ha 40.57%
Total 88.32 Ha -

Table 14: Areas & percentages of West of Barbar in 1977.

Location: West of Barbar 1977

Study area in Hectare: 88.32

Usage Area Percentage from
the selected area
Agricultural area 44.09 Ha 49.92%
Built-up area 1.08 Ha 1.23%
Roads and empty lands 43.15 Ha 48.85%
Total 88.32 Ha -

Table 15: Areas & percentages of West of Barbar in 1998.

Location: West of Barbar 1998

Study area in Hectare: 88.32

Usage Area Percentage from
the selected area
Agricultural area 47.73 Ha 54.04%
Built-up area 8.58 Ha 9.72%
Roads and empty lands 32.01 Ha 36.24%
Total 88.32 Ha -
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Table 16: Areas & percentages of West of Barbar in 2007.

Location: West of Barbar 2007

Study area in Hectare: 88.32

Usage Area Percentage from
the selected area
Agricultural area 49.13 Ha 55.63%
Built-up area 10.58 Ha 11.98%
Roads and empty lands 28.60 Ha 32.39%
Total 88.32 Ha -
Table 17: Areas & percentages of West of Barbar in 2017.
Location: West of Barbar 2017 Study area in Hectare: 88.32
Usage Area Percentage from
the selected area
Agricultural area 49.22 Ha 55.73%
Built-up area 10.18 Ha 11.53%
Roads and empty lands 28.92 Ha 32.74%
Total 88.32 Ha -
Table 18: Areas & Percentages of West of Barbar in 2023
Location: West of Barbar 2023 Study area in Hectare: 88.32
Usage Area Percentage from
the selected area
Agricultural area 44.74 Ha 50.66%
Built-up area 11.19 Ha 12.68%
Roads and empty lands 32.38 Ha 36.66%
Total 88.32 Ha -
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After analyzing satellite images of west of Barbar, it was found that the
percentage of agricultural areas decreased slightly over the years, as the
percentage of agricultural areas decreased between 1968 and 2023 from 59%
to only 50%, while the built-up areas increased from zero to reach 12.6% in
2023. The reason for West Barbar area maintaining its agricultural character
is attributed to the fact that the land was classified by UPDA as a garden
resident and a green belt areas. These classifications require landowners to

reserve between 55% to 70% of their lands for agriculture.

4.4 Satellite images analysis — Samahee]

Samaheej is an area located in the far north of Muharraq island
(Northern east of Manama city) in Muharraq Governorate [Fig.46], [Fig.47].
About a hundred years ago, Samaheej was described by Lorimer (1915) as a
village hidden in the back of palm farms and it has 150 huts for Al- Baharnah.
All the adult males in the village are pearl hunters. It has 1150 palm trees and

water wells (Lorimer, 1915).
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Figure 47: Samaheej Location in Bahrain map 2
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4.4.1 Original satellite images of Samahee;j

SLRB Satellite images of Samaheej were given for 7 decades, starting
from 1960s till 2020s. The seven images will be shown in [fig.48], [fig.49],
[fig.50], [fig.51], [fig.52], [fig.53], [fig.54].
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Figure 48: Satellite image of Samaheej in 1968
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Figure 49: Satellite image of Samaheej in 1977
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Figure 50: Satellite image of Samaheej in 1983
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Figure 51: Satellite image of Samaheej in 1998
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Figure 52: Satellite image of Samaheej in 2007
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Figure 53: Satellite image of Samaheej in 2017
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Figure 54: Satellite image of Samaheej in 2023
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4.4.2 Analysis of Samahee;j satellite images

In this section, the analysis of Samaheej over the years will be shown
in figures (to clarify the zoning) [fig.55], [fig.56], [fig.57], [fig.58], [fig.59],
[fig.60], [fig.61] and tables (to clarify the areas). The figures will show
Samaheej in seven years: 1968, 1977, 1983, 1998, 2007, 2017 and 2023 as per
the given data from SLRB. The zonings will mainly divide into three:
Agricultural areas, built-up areas and the third part is empty lands-roads. The
sea and reclaimed areas are excluded from the study area. The analysis will

be explained and described after the tables.
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Figure 55: Zoning of Samaheej in 1968. Edited by the student.

The satellite image of Samaheej in 1968 shows that agricultural areas
constituted 55% of the total area, while empty lands constituted 40%. Built-
up areas constituted only 4% [Table.19].
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Figure 56: Zoning of Samaheej in 1977. Edited by the student.
The satellite image of Samaheej in 1977 shows that agricultural areas

increased slightly to 58%, while built-up areas also increased slightly. empty
lands and roads decreased to 34% [Table.20].
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Figure 57: Zoning of Samaheej in 1983. Edited by the student.

The satellite image of Samaheej in 1983 shows that agricultural areas
decreased significantly to 38%. Built-up areas doubled to 13%, while empty
lands and roads also increased to 48% [Table.21].
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Figure 58: Zoning of Samaheej in 1998. Edited by the student.

The satellite image of Samaheej in 1998 shows that agricultural areas
continued to decline, reaching 28%. Built-up areas continued to increase,
reaching 28%. It is worth noting that land reclamation work had begun
[Table.22].
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Figure 59: Zoning of Samaheej in 2007. Edited by the student.

The satellite image of Samaheej in 2007 shows that agricultural areas
continued to decline, reaching 17%, while built-up areas continued to
increase, reaching 35%. Sea reclamation activities were significantly
increased [Table.23].
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Figure 60: Zoning of Samaheej in 2017. Edited by the student.

The satellite image of Samaheej in 2017 shows that agricultural areas
continued to decline, reaching 6%. Built-up areas increased significantly,

reaching 52%. empty lands and roads accounted for approximately 40%
[Table.24].
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Figure 61: Zoning of Samaheej in 2023. Edited by the student.

The satellite image of Samaheej in 2023 shows that agricultural areas
reached their lowest point, at 3%. Built-up areas, empty lands, and roads
increased slightly [Table.25].
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Table 19: areas & percentages of Samaheej in 1968

Location: Samaheej 1968

Study area in Hectare: - 66.08

Usage Area in Ha Percentage from
the selected area
Agricultural area 36.72 Ha 55.57%
Built-up area 2.71 Ha 4.11%
Roads and empty lands 26.64 Ha 40.32%
Total 66.08 Ha -

Table 20: areas & percentages of Samaheej in 1977

Location: Samaheej 1977

Study area in Hectare: 66.08

Usage Area Percentage from
the selected area
Agricultural area 38.62 Ha 58.44%
Built-up area 4.35 Ha 6.59%
Roads and empty lands 23.10 Ha 34.97%
Total 66.08 Ha -
Table 21: Areas & percentages of Samaheej in 1983,
Location: Samaheej 1983 Study area in Hectare: 66.08
Usage Area Percentage from
the selected area
Agricultural area 25.34 Ha 38.36%
Built-up area 8.76 Ha 13.25%
Roads and empty lands 39.85 Ha 48.39%
Total 66.08 Ha -
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Table 22: Areas & percentages of Samaheej in 1998.

Location: Samaheej 1998

Study area in Hectare: 66.08

Usage Area Percentage from
the selected area
Agricultural area 18.71 Ha 28.32%
Built-up area 19.09 Ha 28.90%
Roads and empty lands 28.27 Ha 42.78%
Total 66.08 Ha -
Table 23: Areas & percentages of Samaheej in 2007,
Location: Samaheej 2007 Study area in Hectare: 66.08
Usage Area Percentage from
the selected area
Agricultural area 11.42 Ha 17.29%
Built-up area 23.45 Ha 35.50%
Roads and empty lands 31.19 Ha 47.21%
Total 66.08 Ha -
Table 24: Areas & percentages of Samaheej in 2017
Location: Samaheej 2017 Study area in Hectare: 66.08
Usage Area Percentage from
the selected area
Agricultural area 4.61 Ha 6.99%
Built-up area 34.37 Ha 52.03%
Roads and empty lands 27.08 Ha 40.98%
Total 66.08 Ha -
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Table 25: Areas & percentages of Samaheej in 2023.

Location: Samaheej 2023 Study area in Hectare: 66.08

Usage Area Percentage from

the selected area

Agricultural area 2.11 Ha 3.20%

Built-up area 35.11 Ha 53.14%

Roads and empty lands 28.85 Ha 43.66%
Total 66.08 Ha -

After analyzing satellite images of Samahee;j, it revealed that urban
expansion had a significant impact on agricultural areas. Agricultural areas
would constitute 58% in 1977, while built-up areas are 6% in the same year.
However, there was significant urban expansion that not only came at the
expense of agricultural areas, but also the sea was reclaimed (reclaimed areas
were not included in the analysis). The percentage of built-up areas reached
53% in 2023, while agricultural areas decreased to 3% in the same year. It’s
worth noting that UPDA were entirely classified Samaheej as a residential

area.

4.5 Thematic analysis of the interviews

The thematic analysis in this chapter was conducted through analyzing
the interviews [Appendix. 8], [Appendix. 9] and [Appendix. 10] and
comparing them with the results of the quantitative analysis and literature to
arrive at a broad understanding of the effects of urban sprawl on agricultural
areas in Bahrain and to derive comprehensive recommendations. It was
divided into three sections in the form of articles with different titles,
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following the same research method used by Salman (2016). It will cover a
general background on the agricultural sector in Bahrain, a background on
urban expansion and the decline of agricultural areas in Bahrain, with a
discussion of the causes and consequences. Finally, recommendations are

presented to preserve and develop agricultural areas.

4.5.1 The agricultural sector in Bahrain: History, types and profession

In this section of this thesis analysis, the general picture of the
agricultural sector in Bahrain is given in terms of history from the 20" century
till now, types of agricultural crops and lands, and as a profession and society

interaction with it after an extensive analysis and study that has been done.

a) Historical background of agriculture in Bahrain in the last 120 years:

The conducted interviews in this thesis revealed that agriculture in
Bahrain began to be slightly affected in 1920s and 1930s, but the urban
expansion and agricultural decline problem grew significantly after
Bahrain’s independence from British colonization in 1971. Moreover, the
interviews participants confirmed that Bahrain was an agricultural country,
and agriculture is one of the main historical sources of income, along with
pearl diving and fishing. The interviews revealed that Bahrainis have relied
on the agricultural sector as a source of income despite the major
challenges that this sector faced in the past and present like urban
expansion. Satellite images of three areas in Bahrain (in different
governorates) were analyzed in this chapter and it was found that there was

indeed a large agricultural presence in the 1960s and even some of the
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current residential areas were completely farms. For example, agriculture
constituted 77% of Al-Segaya area in 1968. But the percentage of
agricultural areas decreased dramatically over the years which matches the
statements of the interviewees that major changes in the agricultural
situation became more evident in the 1970s and has continued until
nowadays.

The interviews and satellite images analysis results match the literature.
In his description of Bahrain and the rural areas in particular, Lorimer
(1915) indicated that Bahrain has historically been an agricultural country.
For example, He described Al-Segaya area as: an area located in the
southeast of Manama fort (Diwan Fort) [Fig.62] whose inhabitants work
in palm trees, and it has many alfalfa farms and about 700 palm trees. Many
areas in Bahrain described by Lorimer (1915) were similar to Al-Segaya
area in terms of agricultural presence, which confirms that the agricultural
sector in Bahrain was a primary sector in the past and Bahrain is an

agricultural country. At the beginning of the urban expansion and

Figure 62: Manama fort or Al-Diwan fort in 1950s. Source: Al-Wattan News Paper
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b)

agriculture decline problem inflation, Shqlyh (1972) warned the
responsible authorities about the issues that faces the agricultural sector in
Bahrain which showed that what was warned against at that time has
actually happened now based on the interviews and satellite images

analysis.

Types of agriculture in Bahrain based on crops and land sizes:

The types of agricultural areas and lands differed based on land area
(size) and use (crops). Based on the interviews, there are many types of
crops such as palm trees (most density) which were 70% of the total
agricultural areas in Bahrain, almond, mango, seder, mashmoom, lemon
and alfalfa [Fig.63] & [Fig.64]. Given the importance of palms in Bahrain,
the third participant mentioned that the Government of Bahrain issued a
decree called (The Palm Tree Act), which forbids the cutting down of any
palm tree for whatever reason. After reviewing Bahrain’s regulations
through the Legislation and Legal Opinion Commission, it was found that
this code was issued in 1983 [appendix. 11]. On the other hand, the 3
participant confirmed that there are some citrus oriented farms in the north
and west areas of the main island. As for the 1% participant, he mentioned
that there are some farms that are not for specific crops, but they have a
variety of crops. At the moment and based on the literature, there is a lack

of information on used crop types in the agricultural lands in Bahrain.
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Figure 64: Local Bahraini farm shows palm trees and traditional farming system/ Source: The student

Furthermore, the interviewees did not discuss the types of agricultural
areas and lands based on size. According to Hamza (2001) the real-estate
terms in Bahrain include different types of agricultural lands. The

following table identifies the types:
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Table 26: Types of agricultural lands in Bahrain

Types of agricultural lands in Bahrain

No. Type Description
It’s agricultural land which is
mostly in a rectangular shape. Its
size is between Al Dolab and Al
Daliya and irrigation water
accumulates in it (Hamza, 2001)
[Fig.65].
The abandoned palms regardless of
their size (Hamza, 2001) [Fig.66].
A comparatively small agricultural
land. Smaller than Al Dolab and
bigger than Al surma. It is mostly
attached with the house of the
owner (Hamza, 2001) [Fig.67] &
[Fig.68]
Big agricultural land but it is
smaller than Al Sayyha. Mostly
4 Al Dolab (<Y 5Al) planted with palms. Sometimes
called Al Nakhal (Jai) (Hamza,
2001) [Fig.65].

Small agricultural land and it is
unirrigated because it is higher than
the surrounding water level
(Hamza, 2001) [Fig.69].

The big agricultural land or area
6 Al Sayyha (a2l and it is located on the sides of the
villages (Hamza, 2001) [Fig.70].
The agricultural land with a simple
7 Al Surma (3e_kall) size and it is smaller than Al Daliya

(Hamza, 2001) [Fig.65].

1 Al Jobar (Lbsal)

2 Al Kheyes (c2al)

3 Al Daliya (&)

5 Al Rafadh (u=d2)
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Figure 65: Sketch of an agricultural land which called Al-Jobar, Al-dolab & Al-Surma based
on its size. Source: The student

Figure 66: Sketch of abandoned agricultural land called Al-Kheyes. Source: The student
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Figure 68: A map of an agricultural land (Daliya) issued in 1956 shows that the Daliya is attached to the
landowner house which is matching the description in the previous table. Source: the student.
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Figure 69: Sketch of an elevated agricultural land called Al-rafadh. Source: the student
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Figure 70: Sketch of an agricultural big area called Sayyha and it’s located in the side of a
village. Source: the student
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The agricultural land terms in the previous table are not used
nowadays due to the decrease in agricultural lands in this era, and it was
limited to Al Mazraah (4=, <l') which is considered a general definition of
the agricultural land (Farm). This is evident by the fact that the participants

did not address these terms in the interviews.

Agriculture as a profession in Bahrain:

The interviews participants indicated that the social, cultural and
economic situation in Bahrain changed dramatically after the
independence. As people turned to jobs in sectors with higher income such
as banking, services and tourism. On the other hand, the 3™ participant
indicated that maintaining the farming industry is extremely costly
nowadays which is considered as one of the reasons for the reluctance to
work in this sector, although the agricultural sector used to be very
essential due to its importance in the food security of the country.

In the past, the uses of agriculture in Bahrain were diverse. Shqlyh
(1972) confirmed that a large number of Bahrainis were working in the
agricultural sector before the 1960s. Therefore, it was a main source of
income for Bahrainis. On this basis, there were great diversity in
agricultural uses, professions and specializations. Starting from farmers
specializing in palm trees, to farmers specializing in other crops. However,
the uses were not limited to farming only, such as the usage of agriculture
materials in making the daily use products and the construction of houses
[Fig.71], [Fig.72]. As the interviews participants pointed out, these
professions and uses have disappeared due to the spread of modern

industries and businesses with higher income.
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Figure 71: Bahrani women’s making daily use products by palms leaves /
Source: Al-Wasat News Paper

Figure 72: Photo in Bahrain 1940s shows the usage of palms as materials in the houses.
/ Source: Al-Wasat News Paper
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4.5.2 Urban expansion and agriculture decline in Bahrain: background,
reasons & results

After the discovery of oil and the oil boom in Bahrain in the last century,
the country witnessed major economic and social transformations. This
economic growth, coupled with a growth in population, led to massive urban
expansion. Along with this urban expansion, agricultural areas declined
significantly, greatly impacting the agricultural sector, which was once a
primary sector that contributed to the economy of the country. In this theme
of this thesis analysis, a background on urban expansion in Bahrain will be
discussed and the reasons of urban expansion and agriculture decline will be

presented along with the results of agriculture decline.

a) Background on urban expansion in Bahrain:

Based on the interviews, urban expansion begun in the main cities of
Bahrain, specifically in the capital, Manama. According to the 3™
participant, this happened in 1950s, and the expansion was in two
directions: east, specifically towards to Al-Qudaybiyah area, and west to
the Al-Qufool area. These two areas were considered agricultural areas.
Most of the agricultural lands located in these two areas were owned by
well-known merchants in the country, such as Al-Qusaibi family and
Mansour Al-Araydh. These merchants were the first merchants who
dividid and sold lands in Bahrain. This urban expansion to the east and
west of the capital, Manama, carried a new pattern of urbanization, which
is the grid pattern which indeed differed from the traditional organic

pattern of the city of Manama [Fig.73]. The roads of the new areas were 6
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meters to 9 meters wide and Al-Qufool area was considered as a garden
city of the capital. After the urban expansion to Al-Qufool and Al-
Qudaybiya in the 1950s, the government of Bahrain implemented a plan
to settle citizens, particularly the residents of densely populated cities like
Manama, in a new vacant un-agricultural area, where it is not far from the
capital. Therefore, Isa Town was established in the 1960s, but in the 1970s,
urban expansion continued towards to south of Manama, specifically to
Al-Segaya and Mahooz areas. This matched the satellite images analysis
that were used previously in the chapter , which showed that urban
expansion reached the Al-Segaya area in the 1970s, and the agricultural
areas decreased from 77% to 51% only between 1968 and 1977.

b) Reasons for the urban expansion and the decline of agriculture:

GAFOOL LAND SUBIVISION PLAN OF 1960'S

Figure 73: Al- Gufool land subdivision plan of 1960s. Source: Noor Al-Nabi, (2012)
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The interviews revealed that the reasons for urban expansion and the
decline in agricultural areas could be viewed from three perspectives:
social, economic and environmental.

Based on the interviews, the social reasons for urban expansion and
agricultural decline are multiple. Starting from the fast growth of the
population, especially after the oil boom [Fig.74]. Population growth was
a major factor in urban expansion, as the desire for urbanization increased,
especially in major cities. This was in line with literature such as Shqlyh,
(1972). Moreover, the behaviors and lifestyles of the people were changed.
According to the 3™ participant, people used to live in extended family
houses, but the demand has become for nuclear family houses which is
matching with Salman (2016). This has led to an increase in the area used
for housing. This was shown in the analysis of satellite images, as the rate
of urban expansion has increased significantly since the 1970s until now,
and this has had a fundamental impact on the area of agricultural zones.
On the other hand, government housing policies encourage urban
expansion. The third participant explained that the government still relies
on the distribution of housing units and plots [Fig.75], and that there is no
clear vision for vertical urbanization despite the country's limited
geographic area. As for government policies to preserve agriculture, there
are many decrees and laws to protect agricultural areas, such as the Palm
Tree Protection Act “mentioned previously”, but the regulatory bodies
have not been activated to implement these decrees, and the evidence for

this is the significant decline in agricultural areas, as is evident in the
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analysis of satellite images over the years.

Population in Bahrain
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Data from datacatalog.worldbank.org via Data Commons

Figure 74: Bahrain population through the years. Source: Datacatalog.worldbank.org

Figure 75: Photo of Madinat Salman in 2022. Source: Al-Ayam News Paper

As for economic reasons, the interviews revealed that a group of
economic reasons played a role in urban expansion and the decline of
agriculture. For example, the first participant stated that the diversity and
availability of professions in the country in the 1960s, resulting from the
oil boom, were among the reasons that contributed to the lack of labor in
the agricultural sector. These professions, such as those in the industrial,
administrative, and banking sectors, attract more people due to their higher

incomes compared to the agricultural sector [Fig.76].
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Figure 76: Bapco workers extend oil pipelines to Ras Tanura, Saudi
Arabia. Source: Bapco.

Therefore, these factors contributed to the neglect and decline of
agriculture on the one hand, as well as the desire for urban expansion due
to the rise in individual income. The first participant believed that this
phenomenon in Bahrain did not have a negative impact on the economy;
on the contrary, it had a positive impact. He explained that, just as in
architecture, space must be utilized with a small footprint, and this is what
is required in agriculture. Moreover, traditional agriculture methods are a
waste of water and space. But what the 1% participant stated, that the
transformation of agricultural areas into urban areas is a positive thing,
contradicts what was confirmed by Al-Tarawneh (2014) and the other
participants, as the decline of agricultural areas will negatively affect the
national economy. As for the third participant, he explained that one of the
main economic reasons is the high prices of lands in Manama, which has
led to urban expansion into agricultural areas on the outskirts of cities and

villages, where they are cheaper. This phenomenon has spread in the city
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of Muharraq and villages, where agricultural landowners divide their lands

and then sell them.

As for environmental reasons, the participants in the interviews did not
address them primarily. Only the third participant mentioned the decline
in groundwater levels and the increased salinity of water in some
agricultural lands, which was also matching with Zubari, Al-Shaabani,
Mohamed, (2023), were the results confirmed the increase in salinity in
some areas in Bahrain such as the western area which is considered as an
agricultural area [Fig.77]. Shqlyh (1972) mentioned that agriculture in
Bahrain depends on groundwater by 95%. He also addressed the problem
of high summer temperatures, which damage some crops, leading to higher
prices for these crops in the markets due to their scarcity and increased
demand. Reviewing the interviews and literature on the reasons for the
decline in agriculture reveals that the main reasons are primarily social and
economic, more than environmental. However, environmental reasons

remain important.

N s

Figure 77: Photo shows the decline of water level in a water w
Al-Bilad News Paper
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ell in Bahrain. Source:
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c) Results of agriculture decline and urban expansion:
Based on interviews, satellite images analysis, and literature, the results
may be divided into the following:

e Environmental results: Participants of the interviews
confirmed that agricultural areas in Bahrain have decreased
along with the increase of urban expansion, which is
matching with the analysis of the satellite images in this
chapter. Accordingly, Narducci, Quintas-Soriano, Castro,
Som-Castellano & S. Brandt (2019) confirmed that the
decline in agricultural areas and urban expansion results in an
increase in pollution, gas emissions, and deteriorating air
quality. For this reason, the second participant confirmed that
agricultural areas are the lungs of the city, giving the example
of Central Park in New York City, which has the highest real

estate prices due to its environmental quality [fig.78].

Figure 78: New York Central Park. Source: https://www.centralparknyc.org
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e Economic results: Starting with the positive results, the 1% and
3™ participants confirmed that urban expansion results in an
increase in investment and income, particularly for the
owners of these lands that have been subdivided and sold.
Moreover, the 3™ participant confirmed that urban expansion
has contributed to raising the Ministry of Municipalities'
revenue to 40 million dinars through the collection of
municipal fees and the other investments projects. On the
other hand, there are serious negative results on the national
economy. This is because the decline in agriculture means a
decline in the productivity of the agricultural sector, which
has resulted in a greater reliance on food imports, posing a
significant threat to the country's food security, as food prices
are now linked to global markets which was confirmed by Al-
Tarawneh (2014). Furthermore, the country's reliance is
limited to a few, undiversified sectors, such as the oil sector,
noting that the decline in agriculture has negative effects on

livestock, as the second participant explained.

e Social results: The first participant emphasized that the
positive social results of urban expansion were through
providing housing spaces for people at the moment. However,
the 3rd participant's opinion was that the method used in
urban expansion will lead to a major problem in the future for
next generations: land shortages due to the country's small
geographic area and the increased demand for lands for
private housing which may be inferred from the lack of good
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alternatives to private low-rise housing projects. Ultimately,
this resulted in a significant increase in land prices, making it
difficult for individuals to purchase land. Indeed, what the 3rd
participant mentioned matches Xu & Gao (2021) that the
urban expansion methods of using low-rise housing in small
geographic area in high population country results in high
increase in land prices with land shortage which will lead to

difficulties in obtaining housing.

As for the results and areas statistics (summarized in the table.27)
through the analysis of satellite images for three agricultural areas in
Bahrain (at different time periods from the 1960s to the present) in three
different governorates: Al-Segaya in the Capital Governorate, West of
Barbar in the Northern Governorate, and Samaheej in Muharraq
Governorate. It was found that agricultural areas decreased
significantly, particularly in Al-Segaya and Samaheej, both of which
were populated in the 1960s. Between 1968 and 1977 and as one of the
earliest areas affected by urban expansion and agricultural decline (due
to its location beside Manama), agricultural areas in Al-Segaya
decreased from 77% to 51%, while at the same time, built-up areas
increased from 7% to 16%, and empty lands and roads increased from
15% to 32%. Similarly, in Samaheej, between 1977 and 1983,
agricultural areas decreased from 58% to 38%, while the built-up areas
increased from 6% to 13%, and empty lands and roads increased from
34% to 48%. This confirms the interviews findings that agricultural
areas have decreased not only due to urban expansion (which is a main
reason), but also due to the neglect of these agricultural areas due to the
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lack of profitability and return on investment. As a result, urban
expansion and the decline in agricultural areas in Al-Segaya and
Samaheej continued, until the agricultural area in Al-Segaya reached
only 10% of the total area in 2023. In Samahee;j, the agricultural area in
2023 decreased to only 3% of the total area [Fig.79]. As for the West-
Barbar area, which, according to Hamza (2001), was considered as
Sayyha and it was uninhabited, satellite images analysis revealed that
the agricultural areas in West-Barbar were only slightly affected, as the
agricultural areas decreased between 1968 and 2023 from 59% to only
50%, despite the increase in built-up areas from 0.3% to 12% currently.
This highlights the importance of what the interviews participants
mentioned regarding the importance of allocating areas under the Green
Belt zoning, which resulted in the preservation of some agricultural

areas, West Barbar is one of them.

Table 27: Summary of satellite images analysis. E = empty lands % roads, AG= agricultural areas, B= built up areas, N=

no data

Area/Year

Al-Segaya Samaheej West-Barbar

1968 155% | 77.1% | 7.3% | 40.3% | 55.5% | 4.1% | 40.5% | 59.1% | 0.3%

1977 32.0% | 51.3% | 16.6% | 34.9% | 58.4% | 6.5% | 48.8% | 49.9% | 1.2%

1983 40.1% | 33.7% | 26.0% | 48.3% | 383% | 13.2% N N N

1998 554% | 19.6% | 24.9% | 42.7% | 28.3% | 28.9% | 36.2% | 54.0% | 9.7%

2007 60.7% | 13.8% | 25.3% | 47.2% | 17.2% | 35.5% | 32.3% | 55.6% | 11.9%

2017 543% | 12.2% | 33.4% | 40.9% | 6.9% | 52.0% | 32.7% | 55.7% | 11.5%

2023 60.0% | 10.7% | 29.1% | 43.6% | 3.2% | 53.1% | 36.6% | 50.6% | 12.6%
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Figure 79: Removing the Rayya historical farm in Samaheej in 2015. Source: Al-Wasat
News Paper

4.5.3 Recommendations and proposals: How to preserve and develop
agricultural areas in Bahrain?

Agriculture is a key sector in the economies of many countries (Pawlak
and Kotodziejczak, 2020). Many countries have relied on this sector to
enhance food security and self-sufficiency (Gollin, 2023) (Chu, Peretto,
Wang, 2022). Satellite images analysis and interviews in this chapter reveal
that agriculture in Bahrain has faced significant challenges, resulting in a
decline in its area and productivity. This has resulted in negative impacts on
the economy, society, and the environment. According to the literature and
interviews, other countries have adopted solutions to develop and improve the
agricultural sector and its productivity such as Singapore. Based on the
findings of the interviews and literature, recommendations and proposals are

presented to preserve and develop agricultural areas in Bahrain.
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a) Controlling urban expansion: Interviewees, specifically 2™ and 3™
participants, proposed solutions and proposals to control urban expansion
and preserve agriculture in Bahrain. These proposals include reidentifying
agricultural areas in Bahrain and placing them within classifications that
protect them from urban expansion. The 3™ participants confirmed that
some of these classifications already exist, but that there is no effective
monitoring from governmental authorities to enforce these agricultural
classifications. Moreover, he referred to Singapore as an example that
adopted strict regulations to preserve and ensure the activation of
agricultural areas, a practice that should be adopted in Bahrain [Fig. 82].
Furthermore, he called the Ministry of Housing to change its approach in
providing housing services to adopt vertical architecture and other more
dynamic methods in urban planning and abandon the current method of

distributing housing units to preserve the current agricultural areas.

b) Water usage: The first participant emphasized that using traditional
irrigation methods wastes water. While Shqlyh (1972) confirmed that 95%
of agricultural areas in Bahrain depend on groundwater for irrigation,
despite the increased salinity, according to the third participant. Bani
(2020) explained that the irrigation methods used in Bahrain are:
traditional surface irrigation, drip irrigation, sprinkler irrigation, and
bubbles irrigation [Fig.80]. Bani (2020) recommended reducing
groundwater use to 50% and implementing a water tariff of 15 fils per
cubic meter. On the other hand, Alrowaili, Aldulaimi, Abdeldayem and
Hasan (2024) recommended increasing the use of desalinated water,
developing innovative solutions for using treated water for agricultural

irrigation, supporting and encouraging the use of smart irrigation methods
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and drip irrigation, and promoting modern and smart agricultural methods

that rely on water efficiency.

Figure 80: Drip irrigation system. Source: www.snwa.com

c) Agriculture investment and farmers: The first participant advised
individuals and developers to invest in agriculture by allocating spaces for
agricultural investment projects, explaining that they can benefit from
government support for these projects. Furthermore, the third participant
suggested establishing companies specialized in agricultural investment,
as these companies are stronger in facing local and global economic crises
compared to individuals, provided that these companies receive support
from banks specialized in the agricultural sector. The third participant also
suggested that the government contribute more to agricultural investment
through incentives, for example, by allocating 10% to 15% of agricultural
land for investment and commercial use. Moreover, the 3™ participant
suggested that the government expropriate agricultural lands and
compensate the owners with other commercial lands if the owners do not
wish to invest in these lands. The government would then make
agricultural investments in these lands, thus contributing to providing jobs

for the unemployed. Regarding farmers, the third participant explained that
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d)

Singapore has strengthened its human resources and exports them, and
therefore emphasized that Bahrain (a country of farmers) needs to develop
Bahraini farmers and create a new generation of them to develop the
agricultural industry to compete with the engineering and medical sectors
[Fig.81]. This matching Kan, Tosun, Kan, Dogan, Ucum & Solmaz (2019),
as it was shown that government support for farmers has contributed to

breathe new life into agriculture by encouraging youths.

Figure 81: Farmers training program. Source: www.canr.msu.edu

Smart agriculture: Participants proposed several ideas to promote smart
agriculture. The 1st participant suggested a shift towards roof farming and
sand-free farming, given that buildings constitute 70% of the area of
populated areas, which could be used for productive cultivation of
vegetables and fruits, not just for decorative purposes. He explained that
this contributes to reducing heat transfer through roofs, cooling the
atmosphere, rationalizing electricity consumption, and providing
agricultural products. Quddus (2022) emphasized that roof farming is

considered as an important method in providing agricultural products to
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residents of populated cities, especially in countries with limited
agricultural areas, which also contributes to reducing climate pollution
[Fig.82]. The 2nd participant suggested focusing more on greenhouses
(which have been adopted in some agricultural lands in Bahrain), as well
as studying the feasibility of urban agriculture in Bahrain and the

possibility of its implementation.

Figure 82:Ca parking builziing roof turned to farm in Singapore. Soue: https://qz.com/
e) Scientific research in sustainable urbanization, agriculture: The second
participant emphasized the need for clear studies to preserve and develop
agricultural areas in Bahrain. On the other hand, the first participant called
for a fund to support innovation, creativity and find solutions to preserve
agricultural areas which could also support scientific research in
sustainable urbanization and agricultural preservation and development.
This was confirmed by Evenson (1967) and Porceddu and Rabbige (1997),
who emphasized that scientific research in the agricultural sector has
significantly contributed to developing agricultural productivity,

protecting the environment, and increasing the efficiency of land use.
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f) Raising awareness: “As a society we need to have the awareness of the
importance of green cities for societies and individuals” this was stated by
the second participant. Therefore, it is particularly important to raise
society awareness, whether at the individual or governmental level, to
preserve the agricultural sector and contribute to urbanization in
sustainable way without affecting other sectors. On this basis, Quddus
(2022) stated the necessity of raising awareness and knowledge, which

may be done, for example, through training and awareness programs.
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Chapter 5: Conclusion, Recommendations & Future
Research

5.1 Overview

In the final chapter, the conclusion and recommendations of this thesis
are presented in 5.2. The contribution to knowledge are presented in 5.3. The
limitations of this thesis are presented in 5.4. The future research are presented

inS5.5.

5.2 Conclusion & Recommendations

In conclusion, in conjunction with the changes occurring in the world
generally and especially in our region economically, environmentally
socially and politically. It is evident in Bahrain that urban expansion is one of
the more significant challenges presented to the country. It is truly a hurdle in
the face of Bahrain’ sustainable development vision. It was confirmed that
urban expansion in Bahrain has led to a significant decline in agricultural
areas, which poses a major and direct threat to society, economy, and the
environment. Therefore, there must be a serious stance to establish a new
order of priorities in the process of sustainable development and the country’s

urban planning.

It is shown through the analysis of this thesis that there are social,
economic and environmental dimensions behind the rapid increase of urban
expansion and the decline of agricultural areas. Which are split into three

sustainability dimensions.

From a social and legislative standpoint:
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The fast growth of the population, especially after the oil boom.
The behaviors and lifestyles of the people were changed. where the
demand has become for nuclear family houses.

The government relies on the distribution of housing units and plots
with no clear vision for vertical urbanization despite the country's
limited geographic area.

The weakness of governmental oversight regarding agricultural

areas and their uses. Palm Tree Act as a prime example.

From an economic standpoint:

Reliance on the oil industry, tourism, banking and other sectors.
The diversity, availability and higher income of different
professions in the country resulted in the absence of farmers.

The unreasonable prices of lands in urban areas such as Manama &

Muharrag.

From an environmental standpoint:

The decline in groundwater levels in some agricultural lands while
agriculture in Bahrain depends on groundwater by 95%.

The increase in salinity in some areas in Bahrain such as the western
area which is considered as an agricultural area.

High summer temperatures, which damage some crops, leading to
higher prices for these crops in the markets due to their scarcity and

increased demand.
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Urban expansion and the decline of agricultural areas has had numerous

and notable results on society, economic and environmental security. The

results have been divided accordingly:

Environmental results

Significant decrease in agricultural areas. For example, agricultural
areas in Samaheej used to be 58.4% of the total land in 1977. In 2023,
it reached 3.2% of the total land only.

Increase in pollution, gas emissions, and deteriorating air quality.
Increase in groundwater salinity due to the irresponsible usage in

housing projects and traditional irrigation methods.

Economic results

A decline in the productivity of the agricultural sector, which has
resulted in a greater reliance on food imports, posing a significant threat
to the country's food security, as food prices are now linked to global
markets.

The country's reliance is limited to a few, undiversified sectors, such
as the oil sector.

Livestock is affected by the shortage of agricultural products and

Crops.

Social results

Land shortages due to the country's small geographic area which is

considered as a major problem in the future for next generations.
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e A significant increase in land prices, which is difficult for individuals
in order to purchase lands.
e The decline in the agricultural workforce is a looming threat to farming

as a traditional Bahraini profession.

To counter these negative trends, this thesis is presenting important
proposals and recommendations that could be a major step toward

sustainability in the country if implemented.

e Restructuring the plans of urban planning of governmental
authorities, especially the legislations of UPDA and the Ministry of
Municipalities and Agriculture.

e Impose strict oversight from the governmental authorities to
preserve agricultural areas and to pursue vertical architecture.

e Encouraging investment in agriculture and providing the necessary
government support.

e Supporting local farmers and working to develop them and create a
new generation of them to enhance the economy, decrease
unemployment rate and to preserve farming as a traditional
profession and identity of Bahrainis’.

e Inventing modern smart methods for agriculture and water
consumption, such as vertical-farming, roof-farming, urban
agriculture, and the use of smart economical irrigation technologies
were many research were conducted for this manner such as
(Elghonaimy and Albadal, 2021) & (Alrowaili, Aldulaimi,
Abdeldayem & Hasan, 2024).

e Supporting scientific research regarding sustainable methods of

urban planning and agriculture through moral and financial support
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to researchers. As well as providing incentives and awards for
researchers.

e Raise awareness of individuals and the government to preserve and
enhance the agricultural sector by comprehensive long-term

strategies.

As per Amato and Simonetti (2021) and (Unay-Gailhard, Chaskin and
Brennan (2025), these strategies and recommendations may be applied as

follows:

e In rooftop farming, which contributes to utilizing urban rooftops to
produce food, enhance green cover, and reduce urban heat island
effect. The implementation may be through the following steps:

o Feasibility assessment by assessing the suitability of the roof
for farming (load bearing capacity, location and drainage
suitability).

o Incorporate rooftop farming into architectural design,
including waterproofing, drainage, and access pathways.
Moreover, including seating, shading, and green spaces for
community use where appropriate.

o Integration with urban environment by providing design for
aesthetic value and biodiversity, creating habitats that attract
pollinators and enhance the microclimate. Furthermore, link
rooftop farms to community centers, markets, or green
corridors where possible.

e In smart irrigation systems, which contribute to enhance water
efficiency in urban green spaces and agricultural projects. The

implementation may be through the following steps:
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o Design integration by incorporating smart irrigation
infrastructure into landscape design.

o Technological compatibility by choosing technologies that
integrate seamlessly with existing infrastructure along with
planning for easy maintenance access.

o Sustainable and monitoring to minimize water waste and
promote sustainable water management system.

e As for rising societal awareness, to effectively raise awareness
among both the community and the government about the
significance of preserving agriculture lands—and to encourage
urban agriculture and greenification—it is crucial to align these
efforts with Bahrain’s Vision 2030. Through a combination of
public awareness campaigns, including social media initiatives,
workshops, and educational programs, communities can learn about
the environmental, social, and economic advantages of sustainable
agriculture and green spaces. Additionally, emphasizing the
contribution of these initiatives to economic diversification,
environmental sustainability, and quality of life—key pillars of
Vision 2030—can strengthen their impact. Engaging policymakers
through forums and workshops can also support the development of
regulations and incentives that facilitate the integration of
agriculture and green projects into urban planning. Ultimately,
fostering a culture that values agriculture and green spaces, and
involving citizens in local projects, can enable both the community
and the government to collaboratively achieve Bahrain’s sustainable

development goals.
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In the end, this thesis emphasizes the critical role of preserving
agricultural areas is of the utmost importance, especially in facing global
economic and environmental changes. Agriculture is important for food
security and providing a secure environment for people. Therefore, there must
be cooperation between the public, private, and society sectors to preserve and
develop agriculture, prioritizing scientific research and innovation. The
challenge is significant for society and the government, but the opportunity
still exists. With hard work, it is possible to preserve and develop the

remaining parts of agricultural areas and achieve sustainable solutions.

5.3 Contribution to knowledge

This thesis contributes to knowledge through using mixed research
methods, including satellite imagery mapping and thematic analysis, which
resulted in comprehensive recommendations and proposals for urban planning
in Bahrain. The research also presents, for the first time, a historical narrative
of urban expansion in Bahrain, its patterns, and causes, particularly for the
city of Manama. Furthermore, historical satellite images were presented for
the first time, some of which were taken in 1968. In addition, sketches were
drawn, presented for the first time to describe the types of agricultural areas

and lands of Bahrain.

5.4 Limitations

The thesis faced some limitations such as:

e The limitations in the number of data (studied areas) given by SLRB

(only three areas).
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The CRPEP registered urban planning private offices were limited to
three only.

GIS could not be used in this thesis due to the images format and the
need of layering for the images which takes long time for analysis.
The analysis of the satellite imagery may be affected due to the
resolution and quality of the given satellite imagery (especially the old
ones). Moreover, seasonal variations might affect the analysis. On the
other hand, human error may occur in using AutoCAD for analyzing

the data.

5.5 Future research

Based on this thesis, future research could be conducted for:

Exploring other dimensions of urban expansion and its impact on

marine resources in Bahrain.
Urban and smart agriculture and their potential application in Bahrain.
The zoning of Bahrain and its alignment with sustainability.

The adoption of vertical urbanization in Bahrain.

The future researches could use different types of instruments in analyzing

data such as GIS to improve data reliability and minimizing human error.
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7.0 Appendices

Appendix 1: Satellite images of Bani Jamrah
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Appendix 3: Area usages analysis table.

Example: Segaya 1968 Study area in Hectare: -

Usage Area in Ha Percentage from the

selected area

Agricultural area - -

Built-up area - -

Roads and empty lands - -

Total - -
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Appendix 4: Interview form

URBAN EXPANSION AND ITS IMPLICATIONS UPON
AGRICULTURAL LANDS IN BAHRAIN: A PLANNING
PERSPECTIVE

INTERVIEW FORM

Interviewee:
Specialization:

Qualifications:

Experience:

Researches:

Questions & answers:

1. Question: According to Shebeb (2006), agriculture in Bahrain
considered as a primary sector but, starting from 1970s it declined
dramatically. Is agriculture in Bahrain remains as a primary sector?
Why?

Answer:

2. Question: According to Lorimer (1915), Bahrain Rural areas in 1910s
are mostly composed of palm trees. were there other types of trees and
crops? What are they?
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Answer:

. Question: Shebeb (2006), confirmed that cultivation was a primary
source of Bahraini income. Is cultivation remains as main source of
income? Why?

Answer:

. Question: According to Fuccaro (2000), rapid urban expansion led to
decline in agricultural areas in Bahrain. When did the decline begin?
What are the environmental, economic and social reasons?

Answer:

. Question: Many researchers in urbanization such as, Fazal (2000),
Youssef, Sewilam, Khadar (2020), Catalan, Sauri, Serra(2008)
confirmed that urban expansion in many countries led to extinct
agriculture. In many cases, such as Youssef, Sewilam, Khadar (2020)
case in Cairo, agricultural areas turned to houses projects. Did this
phenomenon happen to agricultural areas in Bahrain?

Answer:

. Question: According to Al-Tarawneh (2014), the decline of
agricultural will cause in negative impact on the economy. Has the
decline of agricultural areas affected the Bahraini economy? If yes,
What are the negative effects on the Bahraini economy?
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Answer:

Question: Singapore contributed to enhance agriculture and food
security by adopting several technologies such as vertical farming,
urban farming and other alternative food sources (Mok, Tan, Chen,
2020). What is the role of Bahraini Government in contributing to
enhance agriculture?

Answer:

. Question: What is the role of traders, the real-estate companies, banks
and investors in contributing to solve this issue?

Answer:

. Question: What proposals can be put forward to preserve and develop
agricultural areas in Bahrain?

Answer:
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Appendix 5: The request of the data from the student to SLRB.
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Appendix 8: Interview script 1

URBAN EXPANSION AND ITS IMPLICATIONS UPON
AGRICULTURAL LANDS IN BAHRAIN: A PLANNING
PERSPECTIVE

INTERVIEW NUMBER 1

Interviewee: Mr. Oun Ali Al-Khunaizi.

Specialization: Urban Planning.
Qualifications:

e Bachelors in urban planning / Al-Azhar University (1984).
e Master of Planning Studies / New Castle University (1994).

Experience:

e Urban Planner in Ministry of Housing / Bahrain till 2004.

e Director of Jaafariya Waqf Directorate 2004 — 2007.

e Technical consultant of the minister of municipalities 2007 — 2009.

e Founder of Madaen — Urban Planning & Civil Engineering 2009 -
yet.

Researches:
e Urban Growth rings in Muharraq

Questions & answers:
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1. Question: According to Shebeb (2006), agriculture in Bahrain
considered as a primary sector but, starting from 1970s it declined

dramatically. Is agriculture in Bahrain remains as a primary sector?

Why?

Answer: Of course, in the past and until now in somehow the villages
are all agricultural areas. The country is an agricultural country.
Moreover, there are coasts so, there is a fishing profession along with

the urban potential of Manama, Muharraq and the other towns.

2. Question: According to Lorimer (1915), Bahrain Rural areas in 1910s
are mostly composed of palm trees. were there other types of trees and

crops? What are they?

Answer: | lived in rural areas and I remember between 1960s to 1970s
I used to walk from Noaim to Jidhafs through farms. [ remember there
are different types of trees such as almond trees, mango trees, Seder
trees (Ziziphus spina-christi) and the other local trees. Moreover, there
are leafy plants, vegetables alongside with plam trees. But, [ never seen
a farm only for plam trees. For example, in Saudi Arabia and USA I
saw some farms are only for a specific type of tree but, I never seen this
in Bahrain. Therefore, there is a diversity in the types of trees. On the
other hand, and there is a density of the plam trees in the Bahraini

agricultural areas.
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3. Question: Shebeb (2006), confirmed that cultivation was a primary
source of Bahraini income. Is cultivation remains as main source of

income? Why?

Answer: The country consists of coasts and agriculture. In the past
before 1960s, the main sources of income are farming, fishing and pearl
diving and still the fishing is one of the main income sources for many

Bahrainis fishermen even after urbanization and the oil boom.

4. Question: According to Fuccaro (2000), rapid urban expansion led to
decline in agricultural areas in Bahrain. When did the decline begin?

What are the environmental, economic and social reasons?

Answer: I wouldn’t call it a decline, there are professions with higher
income that attracts more especially after the oil boom in 1960s. Such
as the industrial and managerial professions because the country
became a center of managerial businesses. Moreover, the education rate
in the country is very high and the educational missions have been
around since 1940s and 1950s. Therefore, there are engineers, doctors,
bankers etc. Multiple segment of society went to these professions. It
doesn’t mean that they have left farming but, agriculture have its
investors. In addition to that, the need of housing projects which were

built in the boarders of the agricultural areas.

5. Question: Many researchers in urbanization such as, Fazal (2000),
Youssef, Sewilam, Khadar (2020), Catalan, Sauri, Serra(2008)

confirmed that urban expansion in many countries led to extinct
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agriculture. In many cases, such as Youssef, Sewilam, Khadar (2020)
case in Cairo, agricultural areas turned to houses projects. Did this

phenomenon happen to agricultural areas in Bahrain? Why?

Answer: Whenever there is an increase in population obviously there
1s a need of housing projects, either it is houses or residential buildings.
There is a tendency to transform some agricultural areas into housing
projects depending on the density of its agriculture and the types of
agricultural crops. I saw this transformation in many countries and
Bahrain is one of them, except the large countries. In the large
countries, the agricultural areas are separated and far away from the
urban centers. In Bahrain, the urban areas are limited and surrounded
by agricultural areas. It doesn’t make sense to keep the agricultural
areas and freeze were there is an important need for housing projects
for people. Since long time ago, there is a regulation in Bahrain called
“The Green Belt” and there are land classifications and zonings, some
of these zonings are classified to protect the agricultural areas such as
agricultural zonings and residential garden zonings. This is balancing

the need for housing projects and protecting agriculture.

. Question: According to Al-Tarawneh (2014), the decline of
agricultural will cause in negative impact on the economy. Has the
decline of agricultural areas affected the Bahraini economy? If yes,

What are the negative effects on the Bahraini economy?

Answer: This question will be answered from the economists. But, the

government provides support for investment and the new professions
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with higher income. I believe it does not affect in a negative way, but
in a positive way in the economy. The development is not only in
urbanization, transportation and lifestyle but also in agricultural
methods. For example in architecture, you can dwell hundred people in
hundred houses or you can dwell hundred people in twenty buildings.
Therefore, you have optimum use of space in small footprint. Same
thing goes for agriculture, the old method of agriculture is a waste of
water and space. Nowadays, there are different agricultural methods
such as roof farming and farming without sand. Personally, I have roof
farming in my private villa and it is not cosmetic plants but it is
productive such as vegetables and fruits. From planning, architectural
and practical standpoint, 70% of populated areas are covered by
buildings. All these houses are with roofs that can be useful for roof
farming. The advantages are:

o It will reduce the sun heat that will transfer through the roof.

o Cooling down the weather.

o Supporting the government in reducing the use of electricity.

o Providing products.

If there is a decline in agricultural areas, there are many other

alternatives.

. Question: Singapore contributed to enhance agriculture and food
security by adopting several technologies such as vertical farming,
urban farming and other alternative food sources (Mok, Tan, Chen,
2020). What is the role of Bahraini Government in contributing to

enhance agriculture?
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Answer: The role of the government is clear and effective. Nowadays,
there is support provided by the government to farmers and individuals
if they want to contribute to farming and agriculture. If you go to the
engineers in Agriculture Department as an individual, they will provide
help by giving technical consultation, ideas and even cultivation of your
surface. I was working as a technical consultant to the minister of
municipalities, the government provides support to individuals to
contribute to agriculture production. If you don’t know as a individual
that government is providing these services, as a citizen you should

contribute in agriculture and that is the role of the citizen.

. Question: What is the role of traders, the real-estate companies, banks

and investors in contributing to solve this issue?

Answer: It is possible to invite them to create a support fund for

creativity and to find alternative solutions for the green areas.

. Question: What proposals can be put forward to preserve and develop

agricultural areas in Bahrain?
Answer: Individuals and developers must have the conviction to

allocate some areas for agriculture and to take advantage of the

governmental support for agriculture.
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Appendix 9: Interview script 2

URBAN EXPANSION AND ITS IMPLICATIONS UPON
AGRICULTURAL LANDS IN BAHRAIN: A PLANNING
PERSPECTIVE

INTERVIEW FORM 2

Interviewee: Dr. Suhail Al-Masry
Specialization: Architecture / Urban planinng
Qualifications:

- PhD in urban planning, housing studies.
- Bachelor’s in architecture.

Experience:

- An academic in University of Bahrain for 12 years.
- Head of Architecture & Design department in Gulf House Engineering.

Researches:
His research interests cover various topics such as:

- Sustainability in environment.
- Heritage conservation.
- Cities in the 21 century.

Questions & answers:

1. Question: According to Shebeb (2006), agriculture in Bahrain considered
as a primary sector but, between 1950s to 1970s it declined dramatically.

Is agriculture in Bahrain remains as a primary sector? Why?
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Answer:

The reason is recently there are a lot of as we may call them agricultural
projects like green houses and so on. Because of the security of food
and this is something that the government of Bahrain is interested in.
And in fact they have already tended to a few projects to encourage and
grow agriculture in Bahrain. Because you cannot keep them pending
and so on. This is one of the benefits, to produce food and not rely too
much on the outside. The second thing is the environmental aspect of
it, because any agriculture area or green area is the lung of the city. In
New York city, the park which is one of the most expensive land
properties in the world. And this large park cannot be touched. In
London too, there lies a green line and this area cannot be touched by
urbanization because they recognize that this green area is important
for the health of the city. Bahrain is also encouraging and contributing
to parts of the healthy city programs and the sustainability program.
Green areas are important for the well being of the people. Imagine
living in concrete. Most housing projects nowadays insist on a
percentage of green areas. Recognizing its importance. We need to
control the urbanization to not grow over it. Maybe, instead of going

horizontally we go vertical. So, we can conserve our green areas.

2. Question: According Lorimer (1915), Bahrain Rural areas in 1904 are
mostly composed of palm trees. were there other types of trees and crops?

What are they?

176



Answer:

I cannot comment on this one, because I don’t know the species. But I
do know that palm trees are a symbol and are the most common symbol.
However, do not forget that palm trees need water and the availability
of water which will allow the tree to grow. So don’t forget the aquifers
which are used to purify water. There were several springs in Bahrain
which were used to water these trees. So, all of them are interacted.
Other species of trees, I believe there is a book about local species in
Bahrain. This book is available, maybe you can refer to it and see other
species. I know Al-mashmoom is one of them. However, this is

something which you can find in the book.

3. Question: Shebeb (2006), confirmed that cultivation was a primary source

of Bahraini income. Is cultivation remains as main source of income?

Why?

Answer:

It does not remain as such. Because of the change of the whole social
and cultural and economic situation of Bahrain. If you want to look and
check, you can see the GDP and see. You will probably see that banking
and services are more than cultivation. However, before it was different
there were 2 sources of income. One of them was fishing and the other
was agriculture. Life was much simpler and easier. Yet, nowadays, there
is banking, services and tourism. We should not undermine agriculture.
Agriculture is very important for the development of the country. And
to secure food without relying on outside sources. Agriculture and

green areas come with other aspects too. Raising animals and so on.
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4. Question: According to Fuccaro (2000), rapid urban expansion led to
decline in agricultural areas in Bahrain. When did the decline begin? What

are the environmental, economic and social reasons?

Answer:

Fuccaro wrote a book about Bahrain by the way. In 2000. Because if
you look into the pattern of growth in Bahrain. It was in a traditional
type of society, where life was simple. Fishing and agriculture were
prevalent with more focus on neighbor’s and family. Around the 1920s
and 1930s there was an introduction of new building materials.
Concrete blocks and so on. You can observe this in Muharraq, in
Manama. After this period until the independence. There was the
establishment of the ministries. And at that time the population was
around 500’000 or 600°000. This was during the 50s and 60s. You can
look this up in the statistics. After the independence, it was the start of
urban growth, the opening of more streets. Madinat Isa was opened in
the 60s. In the late 60s. Madinat Hamad followed in 1982 as I can recall.
There was a need to provide services and social housing. Providing
various cities. So, this urbanization is associated with the growth of the
population. Society changes, we do not live like our fathers and so on.
Change is apparent because we are bombarded with new things all the
time, and we are connected to the rest of the world. We are connected
digitally. Life changes in all shapes and forms. Bahrain used to rely on
fishing, pearls and agriculture but now that has changed. Tourism is a
center of economy, real estate is a center of economy. This is a pattern

in all the world, except that our population is always growing, yet the
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rest of the world is declining in population. Because our system is based
on family. So, the decline in agriculture starts with urbanization and
modernization and where it began. The needs demand for urbanization
and modernizations. You can clearly see this in Muharraq. Just go to
google earth and see where is the old city and the regular city. Also

check the reclamation of lands.

5. Question: Many researchers in urbanization such as, Fazal (2000),
Youssef, Sewilam, Khadar (2020), Catalan, Sauri, Serra(2008) confirmed
that urban expansion in many countries led to extinct agriculture. In many
cases, such as Youssef, Sewilam, Khadar (2020) case in Cairo, agricultural
areas turned to houses projects. Did this phenomenon happen to

agricultural areas in Bahrain?

Answer:

It is part of urbanization, and I think that your case study should prove
this or not. You cannot compare to Cairo because the rate there is much
bigger because of the population. And the size of the country. In
Bahrain you can come to this based on the analysis of your case study.
Of course, urbanizing is part of it. It didn't become extinct, but it has
dwindled. We have a dilemma here, because we know that green areas
are good, but we also have to provide space for the population. How to

find the balance between the two is what’s important.

6. Question: According to Al-Tarawneh (2014), the decline of agricultural

will cause in negative impact on the economy. Has the decline of
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agricultural areas affected the Bahraini economy? If yes, What are the

negative effects on the Bahraini economy?

Answer:

It’s not true in anyway. You need to see the changes that happened. In
order to answer this you need to know the exact percentage of
agriculture in the economy of Bahrain so you can compare it to now.
Perhaps it was providing food for families and the surroundings and so
on. At the same time what are the alternatives emerging now in Bahrain.
Green houses which are a big positive by the way. Because I am
condensing agriculture with its benefits in smaller areas while
producing. Nevertheless, we must look at the environmental aspect of

it.

7. Question: Singapore contributed to enhance agriculture and food security
by adopting several technologies such as vertical farming, urban farming
and other alternative food sources (Mok, Tan, Chen, 2020). What is the

role of Bahraini Government in contributing to enhance agriculture?

Answer:

I believe that Bahrain has already made projects for green houses and
so on. Also let's look at the conditions of some areas. In some places
which I know of. The urban farming is something visible on Google
earth, roof farming as well. This is very limited for the individuals. We
must provide a larger scale for agriculture protection. Let’s focus on
green houses and so on. Singapore is very limited, and we always

compare them to Bahrain for obvious reasons such as they are both
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islands. But let’s not forget that you are building your questionnaire on
something. And this is what should come in your literature review. This

1s my topic and I’m basing my talk on these things and people.

8. Question: What is the role of traders, the real-estate companies, banks and
investors in contributing to solve this issue?

Answer:

I think it should start strategically. What city would we like? Is it a smart
city? A sustainable city? I believe that we should look at all the activities
going on. A few years back, no one in our region heard of sustainability,
at least the Arab region. It started in the 1919 and 1920. It started in
Istanbul. So, they signed for sustainability. Bahrain signed for it too. As
a society we need to have the awareness of the importance of green
cities for societies and individuals. Imagine if each house was made to
have at least one tree in its backyard. This is important. I need to look
at the outside. I believe real estate should provide a part of it as an
obligation for future projects. Bahrain had already committed to a
certain number of green areas provided for it. East Sitra, UOB, it must
be a regulation. Recently, we are having a project and discussing the
increase of green areas. But this is not simple. Provide all the necessary

details to people.

9. Question: What proposals can be put forward to preserve and develop

agricultural areas in Bahrain?

Answer:
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You need to have a very clear study overall. I believe that three is a
strategy developed that shows the growth of Bahrain in the next 20 to
30 years. What is important is looking at we have and trying to protect
it in the future. Classification of land in agriculture is very important to
protect what we have and not lose it. We have a fear that we will lose
most of these lands to housing and other factors. What we need to look

at is the existing areas and find alternatives for expansion.
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Appendix 10: Interview script 3

URBAN EXPANSION AND ITS IMPLICATIONS UPON
AGRICULTURAL LANDS IN BAHRAIN: A PLANNING
PERSPECTIVE

INTERVIEW FORM (3)

Interviewee: Mr. Faeq Juma Al-Mandeel (First Bahraini graduates as an

urban planner)
Specialization: Urban planinng
Qualifications:

- Master’s degree in philosophy: Policies of Urban Planning.
- Bachelor’s in urban planning, Al-Azhar University (1981)

Experience:

- Founder and principal urban planner in Urban Vision Consultant
starting from 2006 till now.

- Worked in the Ministry of Housing, Bahrain starting from 1981 till
2006. Positions in MOH includes research and studies, construction
control and assistant undersecretary of urban planning.

Researches:

Questions & answers:

1. Question: According to Shebeb (2006), agriculture in Bahrain

considered as a primary sector but, between 1950s to 1970s it declined
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dramatically. Is agriculture in Bahrain remains as a primary sector?

Why?

Answer: If we look at the base of the economy in Bahrain and look
back to one century. It was pearl diving, fishing and agriculture, these
were the cornerstones of the economy before the discovery of oil
in1932. Diving was the first cornerstone to crumble based on the
pearling crisis. Nevertheless, farming continued till recently (the end of
20" century). Agriculture was working on all bases and fronts, there
was productive farming and revenues. But as a result of the demands of
urbanization and the limited geographical size of the country.
Urbanization was limited yet the density of living areas was large.
There were a lot of variables in place. Even behaviors of people,
independent houses from the family. It was a change in the lifestyle of
the population. From compound families to core families. Compound
families are when the whole family lives together, even if the children
were to get married, they would still be living in the same house. So,
housing requirements in the country were limited. Yet, nowadays since
the economic boom (due to higher oil revenue) after the independence
of Bahrain in 1971, lifestyles changed and there was a demand for more
independent housing which was apperant firstly in the city of Manama
and reached the agricultural suburbs of Manama such as Al-Gudaibiya
and Al-Qufool. We can observe the visible change of urbanization
pattern in these two areas to grid pattern and Al-Qufool was considered
as a garden city for Manama. The old Manama urban pattern was
traditional organic pattern. The new extensions of Manama was with

wider roads (6 meters & 9 meters). Urbanization was following two
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ways, one of which was eastwards to Al-Gudaibiya and the other was
towards Al-Qufool and Al-Burhama. These were the first expansions
that occurred. After that, in the mid-70s, urbanization was reaching the
southern part (Al-Suqgaya and Al-Mahooz). Developers who owned
agricultural lands started dividing them up and selling them which
encouraged buyers to move into these areas. The ministry of Housing
was not distributing houses or lands at this time. Gifts were directly
given by his royal highness Sheikh Isa Bin Salman. There were no
actual housing projects like the ones we see today. Therefore, people
started buying in payments from notable landowners such as Mansoor
Al-Oraidh, The Matar family, The Qusaibi family. Al-Qufool was
mostly owned by The Qusaibi family and they divided it and started
selling in 1959. The first expansion was between 1955 to 1959. In the
1950s it was Al-Gudaibiya and Al-Qufool. In the 1970s it was Al-
Mahooz and Al-Sugaya. With the increasing pace of urbanization
development and the introduction of cars in massive ways and the
people being able to live in a somewhat remote location from the
capital, people started moving to other areas. In addition, The Ministry
of Housing’s contributed to finding new areas, the first one was
Madinat Isa in 1965 and it being available for living in 1968. It was
ouside from the capital. It helped people exit the capital and encouraged
them to leave Manama, Muharraq and their villages. Government
housing was the main encouraging factor in helping people move. So,
agriculture is still a main sector in our economy, but it needs new
agricultural policies economically linked to the country’s resources. We
still have agriculture zones, but they are not well managed specially

from the economic point of view. It needs economic planning. That
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way, these remaining lands and areas can be of use to the country.
Bahrain is one of the leading countries in trying to keep an agricultural
green belt around the urban areas. A decree was issued in 1973 by his
highness the prime minister Sheikh Khalifa bin Salman that determines
the location of Green Belt areas to be protected and it was not allowed
to build in these areas. Yet, as a result of the increase in the saltness of
the water, the increasing desire to leave certain areas and due to the
need for new roads and new service-oriented facilities. Therefore, they
were forced to reduce the Green Belt zones to complete the urban
structure of the country From here, the green belt areas start to lose the

arcas.

. Question: According Lorimer (1915), Bahrain Rural areas in 1904 are
mostly composed of palm trees. were there other types of trees and

crops? What are they?

Answer: As far as I can tell, yes. Bahrain was rich in many different
types of trees. Yet, the main tree was always the palm tree. Lemon trees
were also prevalent, farms were actually named after the trees that were
planted in them. For example, lemon gardens, almond gardens, cordia
myxa gardens, and some citrus oriented gardens such as orange. These
gardens were prevalent in the northern and western parts of the country.
Nevertheless, 70% of the farming in Bahrain was palm trees. Therefore,
the government of Bahrain issued a decree called (The Palm Tree Act),
which forbids the cutting down of any palm tree for whatever reason.

So, the palm tree remains in the agricultural areas. Yet, with the
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increased saltness in the water, the demands of urbanization and the
uselessness of agricultural areas. People had to ignore taking care of
palm trees and all kinds of trees in general. Therefore, the previously
fertile lands for agriculture turned into an appropriate land for

urbanization after it become dry.

. Question: Shebeb (2006), confirmed that cultivation was a primary
source of Bahraini income. Is cultivation remains as main source of

income? Why?

Answer: No, | do not think so. Because maintaining the farming
industry is extremely costly, even though there have been some new
innovations that assist the profession. Honestly, it cannot be categorized
as being a main and dependable source of income. There may still be
some negative aspects that hold it from becoming a main source of
income. Land owners’ refusal to enhance and maintain their lands is a
main reason as well. For example, a land owner holds a land worth 10
million dinars and expected outcome from this land is 6% as a
minimum revenue to keep the land, but with the agricultural
investment, the 6% revenue cannot be obtained. Therefore, its more
profitable to sell it or divide it up and sell it afterwards. Otherwise, it
remains as a neglected agricultural land if he cannot sell it or divide it

and sell 1t afterwards.

. Question: According to Fuccaro (2000), rapid urban expansion led to
decline in agricultural areas in Bahrain. When did the decline begin?

What are the environmental, economic and social reasons?
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Answer: We mentioned the social reasons for this. The main economic
reason is the increase in land prices in the capital. Considering the
marketing value of downtown Manama in relation to the outer parts
nearby it. The prices of agricultural lands were lower. Mustafa
Abdullatif divided some lands, Mansoor Aloraidh as well and Al-
qusaibi, and they sold them. These were the main people that started
dividing their lands and selling them. This was the situation in
Muharraq as well, also in villages too. Due to the population as well,
Manama was far higher in population than the other areas, the
population of Manama was around 100 thousand. So, the expansion
was faster in Manama, which prompted people to move into cheaper
areas. Investing in lands that near to the urban areas because the lands
in urban areas are with more higher prices than the lands in agricultural
areas. The environmental reason is perhaps the lowered level of
drinkable water in these areas led to the dryness and unproductivity of
these lands. This also led owners to turn to other sources of income.

Which is basically another economic reason.

. Question: Many researchers in urbanization such as, Fazal (2000),
Youssef, Sewilam, Khadar (2020), Catalan, Sauri, Serra(2008)
confirmed that urban expansion in many countries led to extinct
agriculture. In many cases, such as Youssef, Sewilam, Khadar (2020)
case in Cairo, agricultural areas turned to houses projects. Did this
phenomenon happen to agricultural areas in Bahrain?

Answer: If we compare Cairo or metropolitan cities to Manama which

is a relatively small scale city. For a period of time, we were similar to
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them. Because of the immigration from villages to cities. Cairo is still
experiencing immigration into it. Damascus and Baghdad have many
luring and attractive factors for rural people such as job opportunities.
That is because these cities are massive in scale and capitals are always
a major attraction to rural people. In Bahrain, the capital was an
attraction for limited period, till recently. Precisely, towards the late
1960s or at the most till the mid-1970s. After that, the capital has
become repellent to the people. Therefore, people went to the rural
areas and villages for cheaper land prices. Living conditions were also
better, even the time from home to work was exceedingly low so it was
not a problem to move away from the capital to the rural areas in nearby.
So, Bahrain is basically a city state. For a period of time, we thought of
creating urban cordons which defines villages and their borders. Yet,
this was a difficult task since Bahrain is a small state and it is hard to
apply models in larger countries.

. Question: According to Al-Tarawneh (2014), the decline of
agricultural will cause in negative impact on the economy. Has the
decline of agricultural areas affected the Bahraini economy? If yes,
What are the negative effects on the Bahraini economy?

Answer: Let’s start positively, agricultural areas transformed into large
urban areas, and created revenues for landowners. It also increased
government income through municipal charges. For a period of time,
the revenue of the municipality did not exceed 6 million dinars, today
it exceeds 40 million dinars. This is because of urbanization and
collecting income through municipal charges, new urban projects,
investment projects from municipalities and other sectors which

economically developed these areas. Now for the negatives, we are in
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danger of losing our food security. If in the future we lose our oil
resources, we only have agriculture. Therefore, by losing our safety net
we lose our always renewing source of food.

. Question: Singapore contributed to enhance agriculture and food
security by adopting several technologies such as vertical farming,
urban farming and other alternative food sources (Mok, Tan, Chen,
2020). What is the role of Bahraini Government in contributing to
enhance agriculture?

Answer: We always compare ourselves to Singapore, from the 1970s
till this day. We always say Bahrain is the Singapore of the gulf. And
we really dreamt that we could be Singapore, since Bahrain has even
bigger potential than Singapore. The point of comparison is that both
are tiny islands. We are even better than Singapore in that we have oil
resources. Singapore does not have any oil resources, however they
enhanced their human resources. They export human resources. When
Singapore launched it’s master plan. It located the agricultural zones
and enforced their regulations harshly to do it. At the same time, they
allowed urbanization systems in its designated zone. Therefore, this
type of urbanization becomes dynamic as per the requirements of
urbanization and its needs. For example, there are availability of units
starting from 1-bedroom unit till 3-bedroom unit depending on the
number of family members. They incorporated a system of residential
lease instead of ownership which helped the government in controlling
the development of urbanization, they did this by locating a specific
area for urbanization with developing the services that serve this urban
area and protect and develop the agricultural zones. We still have the

opportunity to do this but we need firmness in actions and we also need
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positive input from the government. We cannot leave these agricultural
lands in the hands of owners who cannot use them properly and invest
in them. Either the government will take these lands and give the
owners other lands in another zoning with different specifications
which will allow the owners to invest in projects that will not have a
negative impact on agriculture. Then, the government should develop
these agricultural areas. Therefore, these agricultural zones will remain
intact. This will create job opportunities as well. Bahrain is the country
of farmers and it’s filled with farmers. We must have a new generation
of farmers. We must evolve the farming industry to compete with
doctors and engineers. That way, people will be encouraged to work as
farmers if they see that their income rivals that of other professions.

. Question: What is the role of traders, the real-estate companies, banks
and investors in contributing to solve this issue?

Answer: I believe that they have a huge role in this. If there is some
cooperation to create and establish agricultural companies and
investments and establishes what cannot be done as individuals. With
the support of banks, which could be specialized in farming matters.
Tamkeen helped immensely in this aspect but it only helped individuals
rather than corporations. Corporations can wither economic crisis, yet
an individual cannot. For example, traders can establish companies and
buy agricultural lands and they bring agricultural productive systems
and agricultural development systems it may help in having agriculture
revenue. | prefer to have companies that invest in agriculture rather than
individuals due to the strength of companies in facing the economic and

environmental crisis.
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9. Question: What proposals can be put forward to preserve and develop
agricultural areas in Bahrain?
Answer: When I worked in the ministry, we conducted many studies
on this topic. I believe that what we are supposed to do is create a
strategy within the master strategic plan Bahrain. This must include the
conservation of agricultural zones, and this already exists. However, the
implementation of this strategy was lackluster. It did not contribute in
creating opportunities for investing in agriculture. That is why we need
the government to encourage people to invest in agriculture with
incentives. For example, the expansion of the areas could be with
limitations such as 10% or 15%. As I told you, we thought of cordones
in villages to conserve agricultural zones. but if owner does not see
revenue or income from his land then it is only natural that he will not
be as motivated to work it and develop it. Agriculture from the
environmental stand point is the beathing space for urban areas.
Unfortunately, there no development control in Bahrain, the hall
country became a commercial market. It must be a system for
urbanization in the country. We cannot open the country for
urbanization similar to what is happening at this moment. For example,
we should change the system in the ministry of Housing such is
increasing the building and reducing the housing units (the houses)
where the people should get used to the flats units. In the future, the
place will be not enough even after reclaiming the sea. We need to keep
space for the future generations. Therefore, the urbanization in Bahrain
should used in different ways such vertical urbanization and also

vertical agriculture.
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Appendix 11: Bahraini palm protection act

VAAT i (T ) iy (g p g e
Jaall dilas it 3

" sl e pal T

sl e p UL gy
VAV TL o W Y ey
s el pllg §datl oy ae S il
.+|_I|_'|_-|]'.\_.-.L-|...|5\.i.l|J.--.|-.|-_;|

ol el M

- Bl

s kby e Ll el YRl ald
tobhal b e Gl i R Rl et s iy

-7 e
Sl laind B gmd i dy Gle ) ag pgd lslad] il iy Al Ll ol e
e e dlally
=T B

e L el Ay Bladll iy sy

Pied S LAl R el b i 3 el Gl LA e ) siad et Y

oot Bl Mdea el o ST e it iy el bl gl it gy o T
C Lak

byt Liialy Lith Plod yacaly alphod wkis _ T

el lontilh L A il i1 o iy a0y il st Shles iy L
Dol By el L gl

tiadally LU Eladl § LA e gt i sy @

= b= bdas
o Y ke ey P ik e LS 0 L ) Al 2 e i,
T oodadl ol el B s leaan Gat W aly el 330

- — gl
dpi el bl Mg et iy 3 Al oy g i o 500 arilisl gt
il ol o pmdy aglinly Ll oy Lo e el gl - g L oL Joak Cen Rkl g 1)
- r-LlJ alp st Ny L'-'Ju.'J gyl

D —————— -

L 5N Y INAY H
+ B 1Y el L 1V sl L M G

193



=" = il
il L dekinl Ayl gl AR jlamad Tel gy Solesll aiyd

_l.'l--i‘i.l

i & oAl et oree T T |
_:'I|._,:..: i-:_u;r'J_l-i-':"‘ﬁ"""z"ﬂJ“"_i-.\_l_ll-llil |_|_|_|:..|.|.-I,,¢|_,\_|.|_.||.__|_-.. -.E.UJ‘-
] ¢ gl Bl

agasll idgs sl
-I_II IJi | I '.IJ..I ’
gLl pad § s
i -d J_-l"‘.:' f'-"-'-'-l Hj-—_l
I._'|l._|l.'.' ,,_._...._.'l- &H_‘j.

pand — L gl o el H |

¥ ke e VAT e T

194




A

Oe boaglls (SIS saill 3ad (e aly o puai@ Y dgalle 3 el () el p sl
Gy () bl jall @ jedal 85 ) yandl a5l 5 jal Baly 3 At 5 Ll (e el ) iy Sl
| yaca ol G e oaall (8 () ginly die da La 13 5 All 5 laLa®Y) 5 Cilasiaa) e Gla i
Al 5 ALY CUSE (e 2l i Al 5 al SV aladial A Jla) of
o5l 5 eyl 3 3 panll s sill ST bl Al 1 030 iy gl clly e Uy L laia¥
(s paad) Jaadadil) 5 ol SV aladind Al Gpuniy g shall s JiBa g a5 )

saaxis 3hlid Leliall JladY) g clld Eua Gaand) Julail ddalind cullad cansdil
Cyal dlld e b 5de Led il A sy Griadl e e Al jaadl il il sl o ) 3
) Jeasills (S eal) mun il il s Sl aedl i jenll Jashadill 8 Guaish ae LA
i e 430113 e guin gl Qs 21y COLEAN A 8 5 2 padk il jha 5 a3
Adsad ST Gilaa 68 aua g 9 iy Hlail)

i Ao Ayl cilaluall 8 € (mliail aaf daeliall JLEY) ) gea Jilas 2
ele On dallaal daliudl (10 9% 10 N %77 e 4iull Sde) ) 3 Slaluall Cudsil (JUal)
O i By oo g gal) il il we e livall LAY ) son Jilat (38155 38520235 1968
(BY) 3 penll g sill 8 painall At Lgie clansd B2 ) 3 gay B ) 50 Cilalisal) eales)
Claluall (aliadl gag ¢ Julliy Ay sl Cileall o Lol )3l Ghlal e 46 )0 (adi
of Gl & L) STy 2l de Bla i Laa Coslill 80l 55 o) sl 3asa joaxs el 3l
lly 8 Lay @l Jla) e dad 5 ) e ) (a3 () yand) s il il aial) gl
b aSall elly 8 Lay el yiall (e danll il o3 celld aay Liynig ol Y1 855 axe
sda X5 dilgill by alall e ol Baly s RSN Aol )3l bl alaie ] s ol yeadl gl
5 oad Apaal Al la yyshaity G paall 8 diial) Lol )3l halial) e Blial) of e da g ylY)
AlE JI 3 Y da éll ol

195



;@M\@%&U}\ Q,.«'a\j\ﬂuh ojﬂ\g@baﬂ\ Al
Jadads gl

§laall tuale gali s e o 5a LY dedia da g bl

llall laae |

s dana (e UIAS s dasa
202012479 :s2alall 53 )

(i) gdan adls) g g sl
Olalu j gaaia fadd) Hia g) ) ga 3 gisal)

SRI araaill 53 jlanll o
digll 4s
Gl dxala

2025



