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ABSTRACT  

Egypt is well known for establishing new cities in the desert to extend urban areas out of its congested 

valleys, mostly in the Greater Cairo region. Some of these new cities face strong challenges when 

potential flooding is not considered as a vital aspect in the master planning development phases. A 

new administrative capital (NAC) city is currently under construction in the eastern desert region of 

Greater Cairo. Topographically a slope runs from east (the Suez and Red Sea governorates) to west 

(the Nile valley, Greater Cairo). Between the NAC and Cairo is another recent city development, 

named New Cairo city, which faced flooding in 2018. The cause of this problem was not disregard for 

potential floods in the initial masterplan, but rather it was the construction of buildings within the 

flood area resulting from the Minister of Housing selling off building plots between 2003 and 2009. 

This caused a massive flooding impact on buildings, interruptions to the street network and traffic 

flow, and splits in the urban structure to create various isolated entities.  

This paper proposes a methodological approach that combines different layers of analysis to 

investigate the impact of flood risks on the urban structure of new cities and highlight the importance 

of considering that risk while the masterplan is in the development process. It overlays flood 

simulation models, syntactic analysis, topographical and flood studies and compares the results in two 

different scenarios: under average rainfall versus full flooding. The case study is based on the NAC. 

Combining different analytical methods helps to identify urban zones under flood risk precisely and to 

propose solutions. The resulting remedy to solve the problem in the NAC would be to: (1) identify the 

essential locations for placing necessary reservoirs and catchments, and (2) widen the green valley 

(green belt).  

These proposed solutions can be directed to the municipalities and planners to consider flood risks 

while developing the masterplan in its initial phases or during ongoing construction phases when 

remedies can still be included in the project’s phasing. Hence there are two targets for further 

research: (1) how feasible amendments to the masterplan may be made during the construction phases, 

and (2) how regulations can be developed for flood risk zones to protect buildings from massive loss. 
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1. INTRODUCTION  

Egypt is building an as-yet-unnamed new administrative capital (NAC) in the eastern desert of 

Greater Cairo. An existing community, located nearby, known as New Cairo city (NCC), has been 

recently developed; it encompasses three massive settlements – 1st, 3rd and 5th – which were hugely 

impacted by damage caused by flash floods during the winter of 2018. The original masterplan of 

NCC was drastically transformed when the Egyptian Ministry of Housing sold land located within the 

flood basin to the public for house building between 2003 and 2009. Houses built in the path of 

potential flood channels, which separated NCC’s three settlements, were heavily affected by high rain 
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floods. This caused massive instability and segregation throughout the city’s urban structure, street 

network, and traffic flow. The infrastructure of NCC lacked an appropriate drain system, culverts or 

underground reservoir, reflecting the lack of consideration of the flood situation within the region 

when the city’s original masterplan was overturned. Hence, settling the policy for water management 

in the NAC, which is located near that region, is vital and raises questions about the ability of its 

masterplan to cope with potential flood hazards. Figure 1 shows the location of Greater Cairo, NCC, 

and the assigned location for the NAC, and Figure 2 shows the masterplan for NCC.  

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Greater Cairo, New Cairo city and new administrative capital city locations (from east to west).  Source: Frearson, 
2015.https://inhabitat.com/som-reveals-design-for-new-sustainable-capital-city-in-egypt/som-egypt-capitol-city-new-cairo-7   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. New Cairo city masterplan. Source: New Urban Communities Authority, Egypt, 

http://newcities.gov.eg/know_cities/NewCapital/default.aspx. 

  

https://inhabitat.com/som-reveals-design-for-new-sustainable-capital-city-in-egypt/som-egypt-capitol-city-new-cairo-7
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2. BACKGROUND 

Since the beginning of the new cities movement in Egypt in the mid-1970s, Greater Cairo region had 

the biggest share of these new cities because of its overcrowding and the concentration of multiscale 

and central activities (General Organization for Physical Planning, 1971). The urban expansion of 

Egypt’s capital has spread extensively across the former agricultural land of the Nile delta. In 1956, a 

strategic plan had been adopted for Greater Cairo as an attempt to advance the country by achieving 

economic objectives based on industry (Amin et al., 2004). The plan involved an establishment of six 

industrial-based suburbs but Helwan in the south, and Nasr City and El-Salam City in the east were 

the only ones implemented. The outcome fostered Cairo’s central position as an attractor to 

population, services and activities. The city has been expanding exponentially since the 1970s. A plan 

was proposed to concentrate first on the preservation of agricultural land from the extended urban 

sprawl of the capital (Academy of Scientific Research, 1999). 

In order to constrain the urban extensions of Greater Cairo, and try to rescale the city, a ring road was 

proposed as a strong restriction (Ali, 2008), as well as providing a connection between the capital and 

the new satellite cities. A number of residential suburbs with populations ranging from 200,000 to 

250,000 were settled around it (Mahmoud, 2008). The proposal was based on Ebenezer Howard’s 

theory of garden cities and also benefited from its application in the development plan of London (in 

1944) (Barrada, 2006). The new cities are now ten clusters surrounding Greater Cairo on different 

development axes connected through transport corridors. Greater Cairo includes three cities: Cairo, 

Giza and Shubra. At the plan’s inception 2 million people were expected to move out to those new 

satellite cities surrounding Greater Cairo (as shown in Figure 3).  

 

 

 

 

 

 

 

 

 

 

Fig 3. New cities surrounding Greater Cairo. Source: using Google Maps.  

3. METHODOLOGY  

To identify particular urban zones that had severe flood risks in order to propose the best solution to 

protect the city, we proposed a methodological approach that combined three different studies to 

identify the impact of this phenomenon from different angles:  

Method 1: Conducting a simulation study of the flood channels running through the city structure 

during times of normal and maximum rainfall and comparing the effect in both cases.  

Method 2: Processing syntactic analyses of the city infrastructure in the case of the disconnection of 

the road network due to the extreme condition of the rainfall and comparing the results to the normal 

rainfall state  

Method 3: Drawing up study cross-sections of the site’s topography and its flood channels, assigning 

the functional land uses, and identifying the functions affected in extreme cases of rainfall.  
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The purpose of overlapping these three methods was to deduce the factors of complexity that were 

associated with the problem in order to propose the best solution.  

There were two directions in which to pursue this investigation: either to run the analyses while 

designing the masterplan before construction, or to test the model against an existing urban structure 

and deduce the feasible solutions according to the sensed risk (Mustafa et al., 2018). In both cases, the 

central authorities and municipalities should be made aware of this investigation because of their 

responsibility for setting policies and making decisions on building regulations.  

What we mean is that it is an important investigation to municipalities to see the results of 

investigation; whether before or after the construction phases. If before construction, then tests can be 

made to rectify the masterplans and the construction phases. However, if results are offered during the 

construction phases, it adds to the complexity in solving the situation, however it is not impossible. 

Some modification could be made to add reservoirs or flood basins, or to create an infrastructure for 

rains drainage. In the current case of the New Capital City, construction phases have already started 

three years ago but it is possible to solve the situation since it is in its earlier phases. Our paper targets 

the lateral case. 

Two main routes could be explored to reach the expected outcomes. The first was a technical method 

(macroscopic city view) that included flood analysis, topographic maps, cross-sections and the city’s 

land-use plan. A segment map analysis was also run to present the city’s urban structure. The second 

was the overlaying of different data resources – the flood simulations, segments map, contour heights 

and land-use plane – in order to identify the main points at risk of flooding in the urban structure, as 

presented in Figure 4. 

 

 

 

 

 

 

 

 

 

Fig 4. A proposed joint model to investigate flood impact on the urban structure. Source: Authors.  

4. CASE STUDY: THE NEW ADMINISTRATIVE CAPITAL CITY (NAC) 

The idea of moving the administrative and political regime away from Cairo’s urban context has 

arisen more than once in Egyptian modern history. The notion was first presented at an early stage of 

the new city movement in 1978, when President Sadat proposed moving the old capital to a new one 

bearing his name in the western desert; his plan did not come to fruition because of political and 

planning aspects, which affected the transfer of the administrative buildings and their employees. In 

2006, President Mubarak proposed a movement of the ministry square out of Cairo’s downtown, but 

this did not reach the implementation phase. Consequently, Cairo still depends on the satellite cities to 

absorb its congestion and provide the necessary services and activities. In 2014, the movement idea 

rose again through the establishment of a new administrative capital city in desert east of New Cairo.  

The new administrative capital (NAC) is the most recent attempt by the government to solve the 

problems of Greater Cairo. But it is the most questionable of all these different attempts, from its first 

emergence at its declaration as a national project at the Egypt Economic Development Conference in 

2015.  
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The NAC was subject to two entirely different masterplans. The first proposal was generated by 

Skidmore, Owings & Merrill (SOM) consultants in 2014. SOM’s masterplan essentially considered 

the region’s topography, flood basins and torrents in its proposal. At its commencement, this initiative 

intended to intertwine private and public financial resources in constructing the city. Figure 5-a shows 

SOM’s masterplan proposal for the New Administrative Capital of Egypt 2014 (Alfrihat, 2015). 

However, SOM was replaced by the central authority of the Egyptian government and the masterplan 

was halted in 2015 for unknown reasons (gopp.gov.eg, 2017). A second masterplan was then 

developed by a domestic consortium known as 5+ Urban Design Consortium (5+ UDC) under the 

supervision of the Armed Forces Engineering Authority (AFEA) since 2015 (5+ UDC, 2016). This 

masterplan is very different from SOM’s in its vision concerning the aspects of topography, slope and 

flood channels. In addition to the original plan for NAC’s unique function as an administrative capital 

by moving out the state ministries’ headquarters and thus removing the heavy load on Old Cairo’s 

urban structure, 5+ UDC’s proposal extends to include large residential, cultural and recreational 

schemes (Figure 5-b illustrates 5+ UDC’s proposal for the new administrative capital city). We 

therefore wanted to assess the city’s masterplan through the lens of water management and flood 

prevention studies. Our objective was to assess the newly developed masterplan’s proposals for urban 

land use and architectural schemes in the context of flood challenges.  

 

 

 

 

 

 

 

 

 

 

 

Fig 5-a. SOM’s proposal for the new Administrative Capital City of Egypt. Source: https://inhabitat.com/som-reveals-design-
for-new-sustainable-capital-city-in-egypt/som-egypt-capitol-city-new-cairo-7.  

 

 

 

 

 

 

 

 

 

 

Fig 5-b. 5+ UDC proposal for the new Administrative Capital City of Egypt. Source: New Urban Communities Authority, 
Egypt, http://newcities.gov.eg/know_cities/NewCapital/default.aspx. 

https://inhabitat.com/som-reveals-design-for-new-sustainable-capital-city-in-egypt/som-egypt-capitol-city-new-cairo-7
https://inhabitat.com/som-reveals-design-for-new-sustainable-capital-city-in-egypt/som-egypt-capitol-city-new-cairo-7
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4.1 SITE SELECTION 

The new administrative capital is located between the Cairo and Suez governorates. The site is located 

towards the eastern side of Greater Cairo, between the Suez Road from the north and El Ain El 

Sokhna Road from the south, and is closer to Greater Cairo than to Suez governorate.  

There have been no pre-planning multi-level studies on which the criteria for specifying this location 

among other alternatives were determined. However, the project’s location was linked to the growing 

interest in the Suez Canal axis as a rational development corridor, among the various other 

development axes. Accordingly, the role of the new administrative capital is to strengthen and support 

the development projects in the Suez Canal axis. The site was chosen to be located near this 

development axis with a strong link to Greater Cairo.  

According to this development vision, the new capital city would be located close to Cairo and the 

surrounding settlements that were designed to alleviate its congestion. Figure 3 shows the spatial 

relationship of the new administrative capital city to the urban context of Greater Cairo and the 

surrounding satellite cities.  

4.2 MASTERPLAN 

The area of the new administrative capital city is 170,000 feddan (683 km2) (Gopp.gov.eg). It consists 

of several phases of construction. The first phase starts directly next to the fifth settlement and behind 

two gated communities (Al-Rehab and Madinaty), which makes it a new satellite city to the outskirts 

of Greater Cairo. The first construction phase of NAC includes the government ministries and 

administration district, with a planned population of 1.5 million people, while the target population for 

the whole city is to be 5 million when all phases are completed.  

The objectives of the proposed administrative capital city exceed any ordinary city. As the ‘Green 

City’, the per capita green and open spaces exceed international standards and the city is expected to 

achieve a high quality of life according to the following principles (thecapitalcairo.com, 2017):  

- A Sustainable City: The city uses all the criteria needed to achieve sustainability in energy and 

waste recycling, and 70% of the buildings’ roofs are covered with solar units or environmental 

crops. 

- A Pedestrian City: The city is planned to contain a connected residential area through a 

pedestrian network corridor, where 40% of the road network is designated for pedestrians and 

bicycles. 

- A Liveable City: All housing styles are available with the same standards for the quality of life 

and services required. 

- A Connected City: The city has a wide range of communication and transportation (trains, metro, 

trolley, bus, taxi). 

- A Smart City: All services across the city can be provided electronically and cover 70% of the 

city’s global information network 

These principles are translated into the masterplan shown in Figure (5-b) as proposed by 5+ UDC. 

The master plan includes a 30 km “Green River” that crosses the whole city with residential districts 

distributed along its length ranging from 5,000 to 15,000 acres. Each stand-alone district has different 

levels of housing to accommodate various social classes and a group of “oases” defined as the central 

area of each district consisting of a central park and a central service area for the residential 

neighbourhoods (as shown in 5+ UDC masterplan, 2016).  

The masterplan includes three developmental planning phases. These phases are divided into a 

longitudinal section to ensure that each stage includes the establishment of a part of the total services 

and main components of the city. The first phase is characterised by containing the administrative and 

the ministries sector, which is branded as the distinctive governmental district. The rest of the regional 

services, the economic base and the subsequent residential areas are to be completed in two 

consecutive stages. The first phase also includes the establishment of an international airport and the 

establishment of six large residential areas to accommodate the first million of the targeted population 

(see Figures 6-a and 6-b, which show details for these districts). It is noted that the government 

administrative activities within the masterplan make up 3.8% of the total area. With the regional 

services, investment projects and public services at city level reaching 21%, the total ratio reaches 

24.8% of the area, which gives the city an investment prospective, to be the economic base for the 

new capital (newcities.gov.eg). The masterplan allocates 15% of the total area for green and open 
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Ministerial Zone 

 

areas, which reflects a growing interest in the environment and realization of the essential planning 

principles, despite the limitations of the site’s natural features.  

 

 

 

 

 

 

 

Fig. 6-a: The proposed Green River through the New Administrative Capital City. Source:  New Urban Communities Authority, 
Egypt, http://newcities.gov.eg/know_cities/NewCapital/default.aspx. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6-b: The Ministerial zone in detail. Source: New Urban Communities Authority, Egypt, 

http://newcities.gov.eg/know_cities/NewCapital/default.aspx. 

.  
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The Ministerial Zone 

The central area is the location of the ministries, parliament and the presidential palace within the 

valley of governance; it consists of 8,500 acres representing 3.8% of the total masterplan. The urban 

fabric of this area looks very different from the whole city’s urban design. It takes an axial formation. 

The area is divided into a three main sectors: the northern sector, which includes the presidential 

palace; the middle sector, which includes the headquarters of the ministers and the House of 

Representatives in a large memorial square bounded by a conference hall on one side and the 

presidential palace on the other; and the southern sector, which includes the national and regional 

governmental authorities, as well as museums and service and retail units, as shown in Figure 6-b. 

The area also includes a large space for green open areas, water features and memorial squares. It has 

a connection from the south to the Green River.  

The Green River 

A green city concept is adopted as one of the main principles in the planning of this city. The total 

area of green and public parks is planned at 15 m2 per capita. The Green River has a long axis with a 

wide range of gardens and recreational areas ranging between 300 and 800 m along its width, which 

makes a total area of 5,000 acres, or about 3% of the total area of the city, including the spread of 

green and open areas within each district.  

5. DATASETS AND ANALYTICAL METHODS  

In order to identify the possible impact of the different flood scenarios on the NAC masterplan and 

test the ability of the city’s urban structure to cope with the expected flood scenarios two methods 

were employed: (1) Technical method (macroscopic city view) that included flood analysis, 

topographic maps, cross-sections and the city’s land-use plan plus a segment map analysis to present 

the city’s urban structure; (2) The overlaying of different data resources – the flood simulations, 

segments map, contour heights and land-use plane – in order to identify the main points at risk of 

flooding in the urban structure  

5.1 FLOOD ANALYSIS 

Our research relied upon an authorized study in 2016 by the National Authority for Remote Sensing 

and Space Science (NARSSS) (Eliwa, 2016), which issued a report that included simulation studies 

on various scenarios of flood expectations for the new capital city region. Our study was built upon 

the results of the NARSSS report in identifying the urban zones under flood risk. The NAC lies on 

four main basins and thirty-eight sub-watersheds. The NARSSS report identified nine criteria that 

directly affect the hydrographical output for the assigned region: volume of annual flood, peak flood 

flow, overland flow distance, maximum flow distance, basin infiltration, drainage density, basin area, 

basin slope, and basin length.  

The model used in running the simulation with all these criteria has two ways to diagnose the 

proposed flood scenario. While the first proposal generates all these criteria in an equal weight sensor, 

the second proposal generates the simulation according to the sensitivity analysis, where the 

simulation is much more realistic. Figure 7 shows the justified weight.  

The sensitivity weight to the criteria volume of annual flood and basin slope holds a heavy weight of 

33.99% and 40.92% respectively (Eliwa, 2016), referring to their importance as effective criteria. 

According to these weighted criteria, a scenario was generated for the layout map of the city’s region.  

Figures 8-a and 8-b present the flood analysis for the NAC based on the weighted criteria and the 

hazard degree associated with each flood basin respectively. The map shows that there are affected 

zones mainly in the south and the middle of the city, although the northern areas also show some 

affected areas.  

In order to determine the degree of hazard for those basins during that flood simulation scenario, nine 

morphometric criteria which directly affect the surface water flow were considered: hydrographic 

basin area, drainage density, stream frequency, shape index, basin slope, ruggedness number, texture 

ratio, weighted bifurcation ratio, and relief ratio. Figure 8-b identifies the degree of hazards of the 

basins at a macroscale to the city region, showing that the city lies between moderate to high stages of 
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hazard in the eastern and the middle regions, which makes water management and flood protection 

necessary.  

 

 

 

 

 

Fig. 7 The justified weight for the sensitivity analysis - regenerated upon the flood simulation report. Source:  Eliwa, 2016.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 8-a. Identifying the potential areas under risk of flood basins according to the weighted criteria simulation model - 

regenerated upon the flood simulation report. Source: Eliwa, 2016. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8-b The hazard degree associated to each flood basin - regenerated upon the flood simulation report. Source: Eliwa, 2016.  
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5.2. TOPOGRAPHICAL ANALYSIS  

Planning a city structure is mainly based on serving various needs in a spatial site location 

(Marcus, 2010). Those various needs should be considered in the land-use distribution in a 

city’s masterplan. The new administrative capital city of Egypt comprises a typical range of 

land uses (residential, services, economic activities, etc.), as well as including the specific 

administrative zone that makes it a capital city and ranks it as a high priority: the 

governmental, diplomatic and presidential zone.  

The city’s location has varying topography and slope. It holds a lot of basins that present a 

risk. The first masterplan for the NAC produced by SOM took the flood basins running 

across the region into consideration as a major constraint in the formation of the city’s urban 

structure and the distribution of land-use schemes respected the existing basins and flood 

channels. On the other hand, the present masterplan produced by 5+ UDC deals with that 

situation differently, and the formation of the masterplan does not consider the flood basins a 

significant constraint. In the site’s topography and slope, the flood basins are directed from 

south to north. However, the city’s land-use schemes are directed from the west to the east 

(representing a vertical direction on the flood basins). Figures 9-a, 9-b, 9-c, and 9-d show 

cross-sections taken through the varying topography of the city’s region and overlaid with 

the relevant land-use schemes according to the present masterplan of 5+ UDC under 

construction. Four contour sections were generated to emphasize the relationship between 

both domains. These contour sections were taken in different locations in the masterplan, to 

examine the slope in both directions, north–south and east–west, and to pass through 

different land-use schemes as well. 

It can be seen that the masterplan contains two types of slope and flood hazard degrees in 

relationship to the land-use schemes. The southern zone of the city’s masterplan lies on the 

high-level slope, and it shows high and very high degrees of hazard in the flood flow 

simulation (Figure 8-b). Furthermore, it includes land-use schemes such as residential, 

economical activities and regional services.  

On the other side, the northern zone of the masterplan lies on the low-level slope. It shows 

moderate and low degrees of hazard in the flood flow simulation in Figure 8-b. It includes 

critical land-use schemes such as the governmental district, presidential palace, the airport 

and administrative headquarters, which it directly indicates to the northern zone of the city’s 

masterplan as a flood risk zone. Although that northern zone lies in the safe-hazard flood 

zone, it still holds the significant activities of the capital city and is at risk by lying directly 

in the flood direction of a high-hazard zone (the southern zone).  
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Fig. 9-a: Section A-A, overlaying land use schemes on topography. Source: Authors, using Google Earth.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9-b: Section B-B, overlaying land use schemes on topography. Source: Authors, using Google Earth. 
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Fig. 9-c: Section C-C, overlaying land use schemes on topography. Source: Authors, using Google Earth.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9-d: Section D-D, overlaying land use schemes on topography. Source: Authors, using Google Earth.
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5.3 SPACE SYNTAX ANALYSIS 

Space syntax was deployed to analyse the city’s urban configuration: its urban structure and 

street network. Integration measurement was used to quantify the spatial integration and 

movement throughout the main street network: movement through spatial network with no 

interruptions (Hillier, 1996). Furthermore, the method applied segment angular-integration 

analysis to emphasize the pattern of the streets. The radii vary between ‘4400’ and ‘n’ to 

encompass the macro level (the city’s whole structure). Angular analysis was conducted on 

the weight of the segment length, since the city is structured with a range of street lengths. 

The generated maps analyse the city’s urban structure as a linear development axis directed 

from west to east. A choice-to-depth analysis was made to the city’s street network, while 

the choice measures the likelihood of a segment line is to be passed through from one space 

to another (Hillier, 1999). Figure 10-a shows the results of the street network, which 

indicates a misleading connectivity throughout the system. Integration is the measurement in 

a normalized form of the distance between any origin to the whole network system (Hillier, 

1998). The map in Figure 10-c reflects the gradual hierarchy of segments/network 

integration to the local areas. The ring roads, arterials and collectors are more integrated in 

the system than the local ones.   

Furthermore, flood simulation data was overlaid on the segment analysis to determine the 

ability of that urban structure to withstand floods during the high rainfall scenario. The 

analysis was run again adding the drains and basins to the generated map and separating the 

network of axes according to the identification of the urban zones under high risk that were 

concluded from figures 8-a and 8-b. This is shown in figures 10-b and 10-d. The strength of 

the city’s urban structure in facing floods in the high rainfall scenario can be examined 

accordingly.  

In Figure 10-b the drains affected the choice-to-depth measurements negatively. Roads 

(segments) represented as having high choice have turned blue. The connectivity of the 

city’s urban structure is essentially not as strong as it should be (as shown in Figure 10-a) 

because roads and segments would be directly affected by flooding, creating isolated 

pockets.  

Figure 10-d shows how the drains badly affected the integration measurements. Where a 

specific area is in isolation with no direct connection to the city’s network system, the 

affected zones as marked in Figure 10-d have turned from green and yellow into blue, which 

directly shows that the ability of the city’s urban structure/network system is ineffective to 

withstand the expected flood scenarios. That also refers to the early planning stages (as it is a 

new planned city) where the street network needed to be designed with consideration of the 

existing flood basins.  
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Fig 10-a Choice-to-depth map (R4400) of NACC. Source: Authors, using DepthMap  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10-b: Choice-to-depth map (R4400) of NACC overlaid with the main flood channels. Source: Authors, using DepthMap.  
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Fig 10-c Integration map (Rn) of NACC. Source: Authors, using DepthMap. 
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Fig. 10-d Integration map (Rn) for the NACC overlaid with the main flood channels. Source: Authors, using DepthMap. 
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6. RESULTS AND DISCUSSION  

The research has achieved results with different orientations through coupling land-use topography 

and the city’s urban structure. The results identified particular zones under flood risk after adding the 

flood analysis, which should be an integrated component while examining the new city’s masterplan. 

Consequently, the results can be classified under the two categories.  

6.1 LAND-USE – TOPOGRAPHY 

According to Figures 9-a, 9-b, 9-c, and 9-d, and after overlaying the flood analysis for the city’s 

region and the masterplan, the moderate and low zones in Figure 8-a represent around 53% in the 

masterplan in the potential areas under risk of the existing flood basins, with 22% for the high zones. 

The administrative/diplomatic zone is located in the low zone, which places it in the safe zone. 

However, in Figure 8-b the topography sections show a slope down towards the north, which creates 

possible high flood risks to the northern zones.  

On the other hand, Figure 8-b shows the degree of hazard posed by the flood basins in the area, and 

after overlaying the masterplan 76% of the masterplan represents the high and moderate hazard 

basins, and 26% represents the low hazard basins. The administrative/diplomatic zone specifically lies 

directly in the moderate zone and in the first phase of the planning procedure, in addition to the 

topographic slope to the northern direction as shown in Figure 8-b, a rescue plan for flood and water 

management will be required for the area, as for the implementation phase. 

A proposed catchment areas and reservoirs should be added to the implemented phase (planned first) 

of the masterplan as shown in Figure 11. These reservoirs should be located at the cross-point 

between the existing flood channels and the beginning of the masterplan from the northern side and 

the southern side. Furthermore, a number of culverts and cisterns should be added to the city’s 

infrastructure and the drainage system, and the street should be designed for sewerage disposal 

through the natural flood channels.  

 

 

 

 

 

 

 

 

 

 

Fig 11 Proposed locations for reservoirs and catchments in the first phase of the NACC. Source: Authors, based on flood 

simulation report (Eliwa, 2016). 

 

6.2 URBAN STRUCTURE – STREET NETWORK 

As shown in Figures 10-a, 10-b, 10-c and 10-d, the city’s urban structure can be clearly defined as 

shaped from west to east. It is obvious that the city’s network system does not have ideal forms of 

connection. In the generated analysis, a wide range of roads (segments) are represented by a low 

connective indicator because the street network relies on the ring and arterial roads for connection, 

while a regional highway crossing the city creates separation. Unlike the city’s planning and 

designing principles (walkability city) these types of roads have less connection than the collectors 

and local ones. The resulting hazard degree for basins – which cannot be ignored – and the segment 

map of the city were coupled and the analysis was run again. As shown in figures 10-a and 10-b, it is 
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clear that the city’s urban structure and street network will not able to withstand the flood torrents. As 

for the comparison presented in figures 10-c and 10-d, some areas turned to a darker colour (blue) 

showing clearly that the interruption occurring to the necessary connection to the city street network 

resulted in the formation of a number of isolated islands. This demonstrates the effect of not taking 

into consideration the natural flood torrent in shaping and forming the urban configuration.  

7. CONCLUSIONS  

The research aimed to address the ability of the proposed masterplan for Egypt’s new administrative 

capital city to withstand flood simulation scenarios. The location of this new capital city lies in the 

same region as another new city (5th settlement/ New Cairo, in east Cairo), which had faced a flooding 

problem in 2018 because of an absence of flood analysis/simulation in shaping and forming the city’s 

masterplan.  

To examine the masterplan’s capability, the research investigated various layers to understand the 

masterplan. These layers contained land-use schemes in relationship to the topographical analysis and 

slope, as well as the city’s urban structure/street network using space syntax as an analytical tool. All 

these layers were examined with respect to the flood analysis and simulation, with reference to the 

worst-case flood scenario in the city region. 

After examining the NAC masterplan it could be concluded that there is incompatibility between the 

city’s morphology and the existing flood basins, which were clearly not taken into account during the 

planning process (Marcus, 2010). Unlike SOM’s masterplan, the new masterplan does not enable 

floodwater to find its own way out of the city through the natural flood channels. That is reflected in 

the street network/urban structure and the settling of the land-use schemes in ways that are 

incompatible with flood directions, basin shape or slope. Furthermore, a conclusion could be 

conducted through different levels: 

In planning procedures: 

- There should be feasibility studies of flood risks and flooding before proposing the 

masterplan. 

- The generated urban morphology for a new urbanism should be in parallel to the flood 

orientation. 

- Space syntax represents a successful tool to test the ability of the city’s urban configuration 

to hold connection against existing flood torrents. 

In implementation phases, the following serious strategic action should be applicable if flood analysis 

has not been considered when drawing up the masterplan: 

- Necessary reservoirs and catchments should be positioned in the flood basins.  

- A change in land-use schemes should be made throughout the main flood basins, as these 

represents a natural catchment flood flow. These should be converted into green and open 

areas. 

- The roads network should be reconsidered and redesigned to continue the through-

connection around the city. 
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