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Abstract

This paper examines the spatial dynamics of wheat production in Egypt's Nile River Delta, a region vital to national food security yet in-
creasingly threatened by urban expansion and ecological degradation. In response to rising import dependency, the Egyptian govern-
ment has launched large-scale infrastructural initiatives such as the New Delta project and the world's largest wastewater treatment
facility. Using a Delta Urbanism and agroecological planning framewaork, this study employs layered spatial mapping to analyse land
use, irrigation infrastructure, transport networks, and settlement patterns. Findings highlight the limitations of techno-centric desert
reclamation strategies and the vulnerabilities of smallholder-based systems. The study advocates for spatially integrated and ecologi-
cally adaptive planning approaches, the reintegration of agriculture into urban peripheries and the reconfiguration of food, water, and
land systems in deltaic territories.
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Introduction

Wheat is a fundamental crop intricately embedded in the social, political, and spatial fabric of Egypt, particu-
larly within the Nile River Delta. This region, among the most fertile agricultural areas globally, is surrounded by
arid landscapes where ancient Egyptians first developed settled agriculture and practiced large-scale farming
(Al-Riffai, 2015).

Wheat remains Egypt’'s most significant crop, with approximately 1.4 million hectares cultivated annually. It is
crucial for both household food security and national stability, followed by maize, clover, vegetables, and rice
(Molle, 2018). Despite its historical significance and deep cultural roots in the Delta, EQypt has been the world's
largest wheat importer since 2007-2008 (Al-Riffai, 2015). The country produces only half of the 20 million tons it
consumes, with the remainder imported through a highly resource-intensive supply chain (Asseng et al.,, 2018).
Efforts to expand wheat cultivation in “new lands” have yielded modest increases in production (just 1.9% annu-
ally over 2000-2020), insufficient to reduce import dependency below 50% (Gebeltova et al., 2023).

Figure 1: Wheat farmer in the Nile River Delta
source: Baltimore, 2023
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Food security and water scarcity remain among Egypt's most pressing challenges. These are exacerbated by
saltwater intrusion, uncertain Nile flows, and potential flash floods linked to the Grand Ethiopian Renaissance
Dam (Hamada, 2017). Resource scarcity prompts debates on crop reallocation, favoring lower water-demand
crops with higher economic value. Simultaneously, recent food crises triggered by the Covid-19 pandemic and
the Russia-Ukraine war have reignited discussions on the need for national self-sufficiency in strategic crops like
wheat and maize. Egypt's water requirements for wheat under climate change are projected to rise only mar-
ginally (2-3% by 2040), yet this increase will not match the escalating demands of a growing population (Hamada,
2017).

In response, Egypt has embarked on ambitious infrastructural strategies, such as reclaiming desert lands and
developing the New Delta adjacent to the existing one. While these mega-projects may seem appropriate re-
sponses to food insecurity, they have raised scientific concerns about their long-term socio-environmental con-
sequences (Sarant, 2017). This study aims to critically analyze current conditions in the Nile Delta through the lens
of wheat cropland distribution, urban expansion, infrastructural development, irrigation, and logistics. It seeks to
illuminate pathways for a systemic redesign of the region’s agricultural infrastructure as a viable alternative to
large-scale reclamation in arid zones. The analysis considers the intertwined dimensions of water, food, mobility,
and spatial planning while addressing the ecological, political, and policy contexts influencing wheat cultivation.

Wheat holds strategic and historical importance and, in Fernand Braudel's terms, may be considered Egypt's
“crop of civilization” (Braudel, 1979). Egypt follows a tri-seasonal cropping system: winter, summer, and Nili (late
summer). Wheat is cultivated as a winter crop, sown between October and December, and harvested by May
(Amer, 2017). If wheat was at the center of Egypt's ancient civilization, the deltaic landscape was its spatial foun-
dation. Understanding the interdependencies among water infrastructure, urbanization, cropland allocation,
and food transport is central to designing agroecological and spatially adaptive food system reforms.

The Nile Delta is not only Egypt's most fertile region but also its most densely populated. It houses over half of
the country’'s population (Haars et al,, 2016), with more than one-fourth living in areas at risk of inundation from
a 2-meter sea-level rise. These zones include critical food-producing territories. Even a 0.5-meter sea-level rise
would result in the loss of 13% of agricultural land in the Delta. Sea-level rise, increased droughts, and uneven
water resource allocation among agriculture, industry, and urban areas pose severe threats to food production

in this critical landscape and make it crucial to investigate these territories.
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Figure 2: Wheat cultivation allocation in the Nile River Delta, major wheat imports, settlements
and New Delta Project
source: Arbara & Hooimeijer

Future transformations and the new Delta project

Recent long term-transformation plans and governmental ambitions to grow strategic crops and particularly
wheat include cultivating the arid lands, reclaiming the desert and expanding towards the Sinai Peninsula, west
of the Nile Delta (Hegazy & Mohamed, 2023). The project was announced in 2021 by the Egyptian President Abdel
Fattah al-Sisi, declaring the expansion of the Nile Delta in a project that involves the reclamation of an area of
9.300 km? for agricultural production, cultivation, sorting, packaging and manufacturing. The project aims to re-
direct water for irrigation from one of the two branches of the Nile, the Rosetta branch. For this purpose, 50 km
long pipes are being constructed along the Mediterranean coast and redirected towards the desert.

“The New Delta is one of the giant projects that will increase the cultivated area in Egypt by more than 1 million
feddans.... The new cultivated lands will be planted with strategic crops such as wheat, corn, and vegetables.”
El Sayed EI Quseir, Minister of Agriculture and Land Reclamation, Egypt

(New Delta, 2025)
Additionally, water will be redirected from upstream to complete the 114 km long waterway that will shape

Egypt's largest river (Egypt Independent, 2023). The infrastructural works include 22 kilometers of pipes below
ground that transport groundwater, agricultural and drainage water and the river's open part of 92 kilometers.
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Wastewater will be treated in what will be the largest treatment plant globally, the Al-Hammam water treatment
plant with a capacity of 86.8 m? per second. In terms of transport infrastructure, the project is located along the
Rod El Farag-El Dabaa axis road, a main entrance to Cairo and distributor of food supply (Khatib & Alami, 2024).

Figure 3: The New Delta infrastructure
Source: Khatib & Alami (2024)

This project, called the New Delta, upon completion, will be nearly half of the size of the existing Delta (see Figure
2). There have been doubts that the 1.5 Million Feddan Project of reclaiming the desert will address food crises in
Egypt and improve wheat production. Mega Construction Projects (MCPs) represent a strategic option towards
achieving sustainable development objectives in developing countries (Othman, 2013).

The narrative of taking over desert land and expanding agriculture and cities in arid lands, has accompanied
Egyptian modern history development, although it is questionable how much of the reclaimed land is cultivated.
Reclaimed and cultivated land will demand a long period of time to reach a profitable agricultural production
with certain impacts on sustainability (Sims, 2014).

Reclaimed desert lands include just a small amount of wheat cultivation of around 11% where large scale and
highly mechanized agricultural techniques are being used. Most of the wheat production in Egypt continues to
occur in smallholder farms and within the deltaic are of the Nile (Barnes, 2022).

The project comes as a response to the food shortage, increased import prices and reduced available land that
the Nile Delta is facing in Egypt. However, it is questionable whether the New Delta Project and other past and
future reclamation projects in the desert will address food crises in Egypt and improve wheat production. Ex-
perts argue that cultivating the desert is not a sustainable solution but rather an option that comes with high
logistical and environmental costs (Luo et al., 2020). Only a small proportion of this newly reclaimed projects in
Egypt's desert are located in a place to beirrigated by the Nile River - the remaining area will use water from the
Nubian Sandstone Aquifer System, one of the world's largest fossil aquifers lying beneath the Western Desert
and parts of Sudan Chad and Libya (Sarant, 2017). Expanding cropland territories towards arid regions comes
also with strategies of creating new urban centers in arid regions (water demands will increase). Governments
indisputable rationale for food security are used for the implementation and expansion of irrigation projects. The
expansion of production on arid lands is rarely contradicted with its ambitions for a high-value, export-oriented
agriculture.

Methodological and Conceptual Framework

This paper adopts an agroecological perspective to investigate the spatial, environmental, and infrastructural
interrelations shaping the Nile Delta. The methodological foundation is anchored in the framework outlined by
Arbara and Hooimeijer (Arbara & Hooimeijer, 2025) which integrates the principles of Delta Urbanism with spatial
design and systems analysis. Delta Urbanism offers a transdisciplinary approach that bridges research-by-de-
sign with spatial diagnostics to examine productive landscapes within deltaic environments.
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The methodology incorporates several interrelated components:

Layered Mapping: Drawing on Meyer and Nijhuis (2010, 2014), this approach visualizes spatial overlaps between
wheat cultivation areas, water infrastructure, urban expansion, and climate-related risks. It allows for a nuanced
spatial interpretation of current conditions and future trajectories.

Historical trajectories: This traces the long-term development of infrastructural interventions and their environ-
mental implications, from early engineered landscapes to contemporary megaprojects (Braudel, 1996; Hooimei-
jer et al, 2021). Understanding these historical trajectories is crucial to situating current transformations within
a broader socio-ecological continuum.

Agroecological approaches and socio-political landscapes of wheat: By adopting agroecological approaches in
urbanism (Molina et al, 2020; Tornaghi & Dehaene, 2021), the study examines socio-political drivers and proposes
strategies for integrating food production into multifunctional landscapes. It identifies synergies and trade-offs
across variables such as water usage, crop selection, and land suitability, offering pathways for food system
transitions rooted in territorial resilience. It also explores the socio-political relevance and importance of wheat
for food security touching upon policies of food in the Egyptian context.

By combining these analytical tools, the framework enables a reconceptualization of the Nile Delta not merely as
a territory in crisis, but as a dynamic landscape with embedded potential for agroecological transformation. It
supports the design of adaptive, spatially integrated strategies that reconcile productivity, equity, and ecological
sustainability.

Historical Trajectories of Agricultural and Infrastructural Expansion in the Nile Delta

Human intervention in Egypt’s agricultural landscapes has a deep-rooted history, particularly in efforts to extend
cultivation into “new lands.” Contrary to common perception, the expansion of agricultural areas and establish-
ment of new towns did not begin in the post-1952 era. As Sims outlines, this trend dates back to at least the early
19th century (Sims, 2014). Under the rule of Muhammad Ali, a wave of infrastructure projects and institutional
reforms initiated Egypt's modern agricultural transformation, supported by economic and governance frame-
works designed to increase cultivable land. By 1820, two million feddans were being cultivated along the Nile, re-
liant on seasonal flooding. At the time, the population remained below three million. By 1952, cultivated land had
increased to over six million feddans, facilitated by the introduction of perennial irrigation, and the population
had grown to 19 million (Sims, 2014).

However, the first major engineered interventions in the Nile Delta date even earlier to approximately 1780, when
the Ottoman state undertook a series of projects aimed at expanding cultivation into barren or degraded areas.
These early efforts mark the onset of large-scale infrastructural manipulation of the delta’s hydrology. A pivotal
development followed in 1830 with the construction of the Mohamed Ali seawall, designed to safeguard fertile
lowland agricultural areas from seawater intrusion (Haars et al., 2016; Warner et al., 2010).

Over the following centuries, infrastructure projects of increasing scale continued to reshape both the physical
and socio-spatial fabric of the Nile Basin. The Aswan High Dam, completed in the 20th century, and the Grand
Ethiopian Renaissance Dam, nearing completion, exemplify the geopolitical and ecological stakes of river engi-
neering in the region. While Grand Ethiopian Renaissance Dam's primary function is hydroelectric generation, itis
expected to impact sediment transport and water availability downstream, contributing to heightened tensions
among Ethiopia, Sudan, and Egypt.

Moreover, the modern Nile system is characterized by a vast, human-made waterway network that has severely
disrupted natural sediment flows. These modifications have rendered the river virtually sediment-free by the
time it reaches the Delta, with significant implications for agriculture, fisheries, and coastal stability (Syvitski &
Kettner, 2011).
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Taken together, these historical and ongoing infrastructural interventions illustrate a broader transformation of
the Nile Basin. Wetlands and coastal dunes have been systematically converted into farmland and urban zones,
underscoring the entanglement of environmental engineering, agricultural policy, and transboundary water pol-
itics in one of the world’'s most hydrologically and geopolitically complex regions.

TRACK 16

Spatial layers approach

To unravel the contemporary agrarian crisis in EQypt, a spatial layer's approach that considers overlapping ge-
ographies of crop cultivation, infrastructure, ecological dynamics and urbanization processes is key to unveil
the complexity of interrelated challenges. The map (Figure 4) visualizes four key spatial layers that structure the
dynamics of wheat production and land reclamation in Egypt today. Urbanization processes, cropland configu-
ration, deltaic dynamics and transportation systems are the main layers considered and analyzed below.

Figure 4: Spatial layers of cropland configuration, deltaic dynamics, transportation and
urbanization patterns in the Nile River Delta
source: Arbara & Hooimeijer, 2025
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Urbanization

“Due to sea-level rise, out of a total area of 25,000 km? between 1,800 and 4,500 km? of crop land may be lost by
the year 2100. At the same time, urban expansion will claim between 12,500 to 25,000 km2 of the delta.” (Rashid,
2023)

The Nile River Delta comprises both the world's longest river as part of one of the oldest deltas with highly fertile
and productive agricultural soils while shaping one of the most extensive urban networks and being home to al-
most half of Egypt's population. In the River Delta, extensive urbanization appears to be over five times more of a
challenge to cultivable land than climate change. Looking back, only in the past 50 years population growth along
with urban expansion led to a decrease of agricultural land per capita by two-thirds (Sarant, 2017). The massive
population increase occurred through formal and informal urbanization. Formal, located mostly in building new
communities in the desert and informal, with taking over adjacent land on agricultural areas. The fact that this
land was already equipped with water and electricity infrastructure in relation to the high land prices made
informal expansion popular amongst poor communities (Salem et al,, 2020). Also, the recovery of resettlement
land projects to relocate agricultural lands in the past have not been successful, as only half of designated re-
settlement land has been utilized.

Urban growth occurs in the Nile River Delta either by filling the gaps between urban and rural areas and villages

or by following existing road infrastructure. In some cases, even canals of the irrigation infrastructure are being
covered by rapid urban expansion (Alfiky et al.,, 2012).

2

Figure 5: Farmland decrease in the Nile River Delta
source: Landstat image gallery, NASA
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Figure 6: Farmland expansion to the Desert
source: Landstat image gallery, NASA

Cropland configuration: wheat cultivation areas

Agricultural land in the Nile River Delta is a patchwork of small fields, connected by 40.000 kilometers of irrigation
canals. Most farmlands range from 0.5 to 2 hectares and farmers may own small parcels of land scattered across
different field with the average being around one hectare (Sarant, 2017). Wheat is mostly produced by smallhold-
ersin small-scale irrigated farms the “old lands” (Al-Riffai, 2015, Abdalla et al.,, 2023). In 2015, wheat was grown on
4.3 million small farms (FAQ, 2015, Barnes, 2022). Wheat is the crop which takes over the largest surface cultivated
during the winter period (around 60%), planted in the months of October to December and harvested from April
to May (Nasr, 1955).

Wheat occupies more than half of the cultivated winter area (Negm, 2019). According to an extensive survey tak-
ing place in 1998, most wheat farmers where practicing wheat farming as their main activity along with other
occupations including work in the public and service sector (Kherallah et al, 1999). Also, part of their yield was
dedicated to proper consumption while the remaining one was sold to the government. Agricultural activities in
the Nile River Delta follow still low-tech methods, with sowing and harvesting in many farms that lie between the
Aswan High Dam and Cairo occurring by hand and in small scale farms (Barnes, 2022).

Over the past years average farm size has decreased significantly; this land parcellation of farms makes design
and planning of the water management systems challenging and is a result of rapid population increase and the
inheritance system. Farm size has decreased from 6.3 feddan (a feddan is 1.03 acres) in 1950 to 3.2 feddan in 1960
and to 2.1 in 2000 (Negm, 2019).

Also, the small size of the agricultural plots comes with poor economic benefits and increased challenges of
management for farmers; consequently, they seek to convert the lands into urban (Salem et al., 2020).
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Figure 7: Infographics on Urban - rural land expansion, Irrigation network and farm size in the Nile River Delta
source: Arbara & Hooimeijer

Deltaic dynamics and water infrastructure

In no other country, perhaps, is the identification between water, irrigation, and agriculture as strong as in Egypt
(Molle, 2018). As stated in almost every research paper on the Nile River Delta, it is the Nile that, being the source
of 96 percent of Egypt's water, allows for life in Egypt to happen (Barnes, 2014). As rainfall is not enough at no part
of the Delta to support agriculture, intensive agricultural production is only possible by irrigation (Finch, 1918).
Irrigation in the Nile River Delta involves a complex case, both for its size and structural organization (Molle et al,,
2019). Its size extends over 20.000 kilometers of a dense network of canals that provide water to croplands of
nearly two million farmers (Rap & Dutta, 2013). All types of irrigation technology can be found, from gravity and
sprinklers to drip and pivot, using water pressurized by individual pumps or collective pumping stations (Molle,
2018).

The conventional structure of the distribution involves five levels. First, the main feeders (rayah), main canals
(primary), branch canals (secondary), mesga (tertiary) and marwa (quaternary field ditches) (Molle et al., 2019). The
structure is not always straightforward, as branch canals may fork out and have subbranches and others might
be relatively small, serving 500 feddans. The names are connected to the legal status of the canals: branch canals
are public property, whereas mesgas are located on private land, thus owned and maintained by farmers.

Water is traditionally distributed between branch canals based on a rotatory system (5 days on and 5 off in
summer, 5 days on and 10 days off in winter). Efficiency, equity, and timing are key issues in water management
in understanding how water is distributed upstream (the ministry) and downstream (individuals or groups of
farmers) (Molle et al.,, 2019).

Amongst the main problems of the current irrigation system is the uneven distribution and allocation of water
resources between those at the head and end of the canals. Those at the heads of the canal complain not having
enough water to grow the crops they would want, those at the end have no water at all and have to cope with an
increased uncertainty of water availability (Barnes, 2014).

The management costs and water scarcity led to irrigation reforms in the form of infrastructural improvement
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and water management like the Irrigation Improvement Project (IIP) launched in 1987 and expanded to the Inte-
grated Irrigation and Management Project (IIMP) (Molle et al,, 2019; Rap & Dutta, 2013). However, the system can
still be considered as lacking in using efficient the available resources; research showed that crops only use 47
% of the irrigated water, the rest is lost through the extensive drainage systems. (Haars et al,, 2016) “Irrigation
improvement projects” aimed at providing a better, more continuous flow and deal with uncertainty of water
availability by stabilizing the supply into (secondary) branch canals from where collective pump stations would
then deliver water at the tertiary level (mesqa).

For the water demands, also a better monitoring of the crop allocation could turn out to be a useful method to
utilize the resources as different crops would require each different amount of water. Crop water needs differ
with wheat water needs ranging from 450mm to 650 mm during a growing season. The range for cotton would
be 700-1300 mm and 1500-2500 for sugarcane (Amer, 2017).

After rice and sugarcane, maize, wheat and berseem are the highest water consumers per crop in the Nile delta
(Amer, 2017). When perennial irrigation was introduced, crop alteration between two crops per year became
possible and is the most common strategy while there are three growing seasons: winter from November to
May (shitwi), summer from April/May till October (sefi) and the Nili period which goes from July/August to October.

Wheat, similar to maize, is cultivated mostly under surface irrigation with a low application efficiency (ea) of
around 60% (Ouda et al., 2014). Changing the irrigation to sprinkler for wheat could increase this application effi-
ciency from currently 60 to 80% under sprinkler irrigation (Ouda et al., 2014). To be able to expand cropland areas,
a transition from traditional irrigation systems to modern ones is put in place. Irrigation to drip and sprinkler ir-
rigation has initiated as a pilot project. However, since less water comes through the drainage water (agricultural
runoff) it contains higher concentration of salt. Questions on water use efficiency rise: currently there might be
a lot of water lost in the actual plot from the irrigation method, but the overall system is quite efficient as higher
part runoffs are then being reused in lower parts. With the drip irrigation system there might be less water lost
but the loss then may be a lot higher in salt concentration.

“The seasonal rhythm of the delta climate is such that more than one crop can be taken per year provided that
adequate water is available; perennial irrigation as a result of the storage of flood waters for gradual dispersal
in irrigation rotations made possible the practice of multi-cropping”(Nasr, 1955). Also, more than three-quar-
ters of the land of wheat farmers is irrigated by a pump from a canal (Kherallah et al,, 1999). Other strategies of
modernizing the irrigation system have been the installation of subsurface drainage in some areas and not in
others which has contributed into creating lines of inequality. Farmers not having access to subsurface drainage
consider not having access to drainage if only supported by drainage ditches. Having or not access to subsur-
face drainage is not related to having enough water, but to being able to remove excess water from the system
(Barnes, 2014).

“The quantity of water that reaches the Delta depends on how much has been released from the High Aswan
Dam (HAD) and how much has been consumed for human and agricultural purposes along the Nile Valley. This
second term varies with cropping patterns but is relatively stable since all return flows end up back in the river”
(Kebede et al., 2014).

Transportation of wheat and storage

Until the 1950s, Nile and its canals served as a transport route for goods with around 25% of them being trans-
ported via the River. The transportation has shifted significantly since then, with the Nile transportation today ac-
counting for 1%, despite the two main inland waterways (Damietta and Rosetta), offering all year-round naviga-
tion (Redeker & Kantoush, 2014). Trucks, railway cars, and barges play a vital role in moving wheat (Barnes, 2022).
The waterways are used, however, for touristic purposes (with the touristic cruises) and to some extend for the
transportation of commodities even though no large-scale transportation with barges is happening. Permission
from the government has been stated as part of the reasons (FAQ, 2015). Also, no sea transportation from the Nile
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abroad is taking place; while there are no wheat exports, large amounts of wheat are imported arriving through
sea routes in one of the ports of Damietta, Port Said or Alexandria.

Wheat produced in the Nile River Delta is first transported in sacks to large open areas with dirt floor, known as
shonas. These are then gradually transported and stored in silos before being milled into flour (Barnes, 2022). Re-
searchers have pointed out lacunas in the grain storage and transportation infrastructure of Nile River Delta. Itis
estimated, that due to long distance transportation in unrefrigerated flatbed trucks carrying overflowing crates,
more than one third of carried goods does not arrive in healthy conditions at the final destination as trucks often
cover distances of more than 900 km. Also, shonas, unlike silos, that offer a better control of atmospheric condi-
tions, storage in shonas often comes with risks of exposure in humidity, increased temperatures and contami-
nation by dirt and stones (Barnes, 2014).

Figure 8: Harvested wheat seeds transport
source: Baltimore sun, 2023

Agroecological approaches and future pathways

Wheat is mainly consumed in Egypt in the form of bread called aish baladi, a staple for its population, as Egyp-
tians obtain approximately one-third of their caloric intake mainly in the form of bread or other wheat-based
food. Until the 1970s, Egypt produced most of its wheat having a self-sufficiency ratio of around 70 percent
(Chapin Metz, 1990). This declined significantly in the coming years so that by the mid-1980s, only a fifth of the
wheat was produced in Egyptian territories (Barnes, 2022). Following the agricultural liberalization in the 1990s
and the 1987 reforms on converting a state dominated agricultural sector into a more market oriented econo-
my, domestic wheat production returned into meeting about half of the country’s needs (Kherallah et al., 2000).
Despite this, population increase is putting pressure in wheat gaps which are facing an increasing trend in Egypt
with the government announcing that incentives for farmers would be given in order to increase the country's
wheat production (Abdalla et al,, 2022). However, so far, while a massive economic budget of the Egyptian state
was allocated to subsidize the wheat supply chain, from producers, milling, bakeries and end consumers, small-
holder farmers have remained largely neglected in this process.

Wheat is key not only to ensure food security but also political stability in the country; food riots, as a result of
a cut on subsidies that were called also “bread riots” were the reason for social unrest in 1977. In the Egyptian
revolution of 2011, “Bread, freedom and social justice” was part of the main messages with bread being one of
the core demands of the population (Abdalla et al., 2022).

Rising inflation has brought up new policies on providing discounted bread to the majority of the population
(more than 70 million) through a food subsidy program starting on January 2023 with prepaid food cards (Henda-
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wi, 2023). With Russia and Ukraine being amongst the biggest import suppliers of wheat for the country (85% of
wheat imports in 2021 came from there), the Russian Ukraine war has added to the wheat crisis and vulnerability
of the food system in Egypt (Abdalla et al., 2022).

Wheat is historically and politically a crucial commodity in Egypt; with future predictions indicating that wheat
demand will increase twofold by 2050, wheat becomes a crucial crop to examine within the context of the Nile
River Delta. The ministry of Agriculture is responsible for managing the production of this crop which is consid-
ered a strategic crop for the country (Barnes, 2022). All cultivated wheat in the Nile River Delta either remains at
the farmers household consumed mainly in the form of bread, or returns into being government - subsidized
bread, sold across the country's bakeries. EQypt does not export any wheat.

Figure 9: Queuing for subsidized food (Baladi Bread)
source: Sarant, 2017

The challenges facing wheat production and consumption in the Nile Delta necessitate a shift away from tech-
no-centric approaches toward agroecological and spatially integrated planning. Deltaic regions demand tailored
strategies that reconcile hydrological processes, land-use pressures, and socio-political objectives. The paper
summarizes four main strategies: (1) reintegrating agriculture into urban peripheries to mitigate land loss from
sprawl, (2) restoring sediment flows through reassessment of upstream dam operations and the implemen-
tation of nature-based solutions, and (3) designing multifunctional infrastructures that simultaneously serve
ecological and food security functions (4) re-evaluating the structure of Egypt’'s food systems, food accessibility
and export-import dynamics.

Addressing wheat supply requires a combined approach expanding cultivated areas, enhancing productivity,
and minimising food loss, implementing food policies (Yigezu et al., 2021). When considered through the lens of
delta ecosystems and long-term sustainability, this approach challenges short-term, human-centred planning
paradigms. Large-scale projects like the New Delta may be avoidable if existing food systems, land use, and
distribution infrastructures are redesigned. A systemic, cross-sectoral transformation across spatial scales is
essential for sustainable food security in the region (see Figure 10).

O
—
AV
@)
<
a'd
-




O
-
M
O
<
o
-

if AESOP 2023

W coONGRESS

Istanbul, 7-11July  (BDAESOP  LEYTU Bz

[rangng tynamas © Ass et e mpect of Deita food wyelem
L i L T MR tewra O gy Hg DT sl (LA T
Rl aram
hyioiogs aichmes Trwenn Fihoga Rerraeancs Dam Wk By 87 A oo
mreruchor rracn o D vufe sbors
:ruw'awx " 3 B hdaat (TSR oA AN B FTRANGE #NG
Qe sytier o o TeRCAFTEN
- et P g rE
S By
g vy wrimrired bl Pver Delta
Jeraans
AR s P TR B de]
el WTRRAH Wy WT, BT OB
sl DRy
AIHO-FOOE
LARD SecrRaAR of g0l e T Coad B e e R e e R
o R plor orah WOE OF JOD0 ) (et WO 1) CDFwR K DY D
R | G M I B i -
' m posfocind e ruiers
PR TP B 5 OO [Ty g by (R i WG (S T EPUSTET BN T ML
rirrile fafden
L

Figure 10: Spatial impacts and changing dynamics of wheat landscapes across scales in the Nile River Delta
source: Arbara & Hooimeijer, 2025 adopted from Kuzniecow Bacchin (2015)

A first step towards this direction would be to better integrate current hydrological cycle and water dynamics
within the built environment. In Egypt, the Nile is considered often as the only valley. Yet, there are a series of wa-
dis which often remain disregarded (Malek & Redeker, 2020). In place of single, large desert reclamation projects,
the potential to integrate wadis as cultivated landscapes and propose an alternative design model for desert
cities exists (Malek & Redeker, 2020). At the same time, spatial planning and design strategies for the rapid formal
and informal urbanization that control unregulated urban expansion shall be set. The National Urban Policy for
Egypt to transition towards compact cities with adequate density, services and resource efficiency (Alternative
Policy Solutions | Developing a National Urban Policy for EQypt: Towards Compact Cities, Egypt Vision 2030 and the
National Strategic Development Plan 2052) are steps towards limiting the unregulated expansion of urbaniza-
tion. Also, considering the expansion on arid lands, which currently focuses a lot on creating land for cultivation,
uses that require less intensive water use could become the prior strategy if developing these areas, keeping the
agricultural land in the fertile soils of the delta (Sarant, 2017). Linking back to the initial theoretical framework, re-
search showing that already cultivated land is to a larger extend more fertile and thus should not be reallocated
raises again the question of whether ambitions of reclaiming desert land are and to what extend a valid solution

Irrigation and drainage infrastructure is another complex, linked to spatial, political and socioeconomic dynam-
ics aspect of food systems. Changes in the irrigation system involve three levels; first, operational (upgrading
the infrastructure/technologies in place), second operating on solving inequalities (who has access, how much
and when to resources) and third, ensuring that existing water infrastructure will not be impacted by expanding
urbanization. On the first, modernizing the Marwa hydraulic system from open canals to pipelines or lined canals
is one step which affects also water rights and access to resources. In fact, pilot studies showed an increase
in income and cropped feddan and equal access to water resources for all farmers (Modernizing Irrigation Im-
proved Water Security for Farmers in Egypt, 2020). The installation of electric pumps instead of diesel ones and a
systematic rotation of irrigation showed that end tailers receive better water flow (85% from 50% before) (Barnes,
2014). Also, modernizing the equipment (pipeline irrigation compared to earth Marwa canals) makes it easier for
female farmers to operate and participate in the process. Lastly, ensuring that irrigation canals will be properly
maintained and protected by increasing urbanization is another key strategy.

Changing crop sequence from cultivation of one and two crops per year to three crops per year winter, fall then
summer crop or winter, early summer then late summer crop can help in solving food gaps problems in Egypt
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(Amer, 2017). Climate change impacts will still be present in agricultural production and differ between crops,
crop cultivars as well as cropping systems (Nkwasa et al,, 2023). Yet, cultivar adaptations into triple-cropping
systems instead of single-cropping ones will mitigate crop vield reduction (Nkwasa et al., 2023).

Farm configuration and ownership models play a significant role in how wheat croplands are linked to the social,
economic and spatial dynamics of the delta. Over the past years, smallholders have been negatively impacted
by long term policies and governmental decisions, leading them to a decreased wheat production (Abdalla et
al, 2023). Changes in policies such as the declared by the Ministry of Supply and Internal Trade price, regulations
on production costs (pesticides, fertilizers, seeds) which are currently at unaffordable rates for smallholders as
well as access to knowledge and information are steps taken to enhance productivity and willingness to grow
wheat at a smallholder level (Abdalla et al.,, 2023). Also, the fact that farmlands are small and fragmented means
that selling them for urban is easier and at the same time, that production costs and machinery are more chal-
lenging for farmers of a small plot of land. With increasing land fragmentation and decreasing farm size in the
old lands, a better monitoring of land conversion from agricultural to urban would be necessary and at the same
time, changes in the nature of cultivating wheat productive territories to support ecosystem services should be
implemented. Changing wheat cultivation methods from cultivation in basins or on narrow rows to raised beds
is another strategy to cope with saving on water resources. Additionally, raised beds cultivation has shown to be
more efficient not only in water but also nitrogen and soil quality (Amer, 2017).

At another level, structural changes to synergize wheat cultivation with existing transport and storage infra-
structure in the Delta is perhaps amongst the most important steps towards a more sustainable food system.
Road infrastructure improvements along with including the water transportation and advances in the current,
poorly maintained shona storage system could significantly lessen the gap of food losses in the deltaic area.
Lastly, for structural changes to happen in the wheat production and the food system overall, all of the afore-
mentioned steps will have to be synergized with the deltaic dynamics of the Nile River Delta. Sediment deficit
and shortage of freshwater supply along with rising sea levels and salinity are putting great stress on resources,
questioning for how long engineering efforts will prevent the disappearing of the Nile River Delta.(Redeker &
Kantoush, 2014) Strategies on urbanizing arid lands, outsourcing of agricultural activities, changes in cultivation
are amongst future scenarios but as much as the interlinked threads of food scarcity, water scarcity and energy
scarcity have to be addressed at the local and territorial dynamics these have to be addressed at a planetary
scale.

Conclusion

The transformation of Egypt’'s wheat landscapes is both a reflection of centuries-old practices and a test of con-
temporary governance, planning, and sustainability strategies. While mega-infrastructure projects like the New
Delta symbolise ambition, they often overlook the nuanced and systemic challenges embedded in food, water,
and land management. Rather than defaulting to techno-centric fixes, this study argues for agroecologically
grounded planning which recognizes the Nile Delta’s spatial, ecological, and cultural fabric. Future strategies
must integrate multifunctional land uses, promote urban-agricultural synergy, and ensure that policy and in-
vestment support smallholder farmers who form the backbone of Egypt's wheat production. Improving irriga-
tion efficiency, restoring sediment cycles, enhancing local storage and transport infrastructure, and addressing
land tenure issues must collectively underpin any meaningful reform. Ultimately, designing resilient delta food
systems will require moving beyond short-term self-sufficiency goals to long-term ecological and social sustain-
ability in Egypt’'s most critical agricultural heartland.

The transformation of Egypt's wheat landscapes is not merely a technical endeavor but a deeply socio-politi-
cal and ecological challenge. Large-scale infrastructural projects like the New Delta present ambitious visions
but fall short in addressing systemic vulnerabilities of water and land use. Adopting agroecological approaches
within the framework of Delta Urbanism provides a pathway for designing resilient, adaptive food systems in
deltaic regions.
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