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A MACRO SCOPIC VIEW O F WATER MANAGEMENT OF THE
NEW ADMINISTRATIVE CAPITAL CITY OF EGYP T

Assessing theambility of the urban structur® facevariousstates oflood risk

WALID S. ABDELDAYEM; TAMIR EL -KHOULY

ABSTRACT

Egypt is well known for establishing new cities in the detgeextendurban areas out @ congested
valleys, mostlyin the Greater Cairo region. Some of these new cities face strong challehge
potentialflooding is not considered as a vital aspéttthe master planning development phages.
new administrative capitdNAC) city is currentlyunder construction in the eastern desert region of
Greater CairoTopograplcally a slope runs from east (the Suez and Red Sea governorates) to west
(the Nile valley, Greater CairoBetween the NAC and Cairo is another recent city development
namedNew Cairocity, which facedloodingin 2018. The causef this problem was not disreghfor
potentialfloods in the initial masterplanbut rather it wasthe construction of buildingwithin the
flood arearesulting from the Minister of Housing selliraff building plots between 200and 2009.
This caused a massiviiooding impact on buildingsijnterruptions tothe street networkand traffic
flow, and splits in the urban structuredieatevarious isolated entities.

This paper proposes a methodological approt@t combinesdifferent layers of analys to
investigatethe impact of floodrisks a1 theurban structure of newitiesand highlight the importare
of considering that risk while the masterplan is in the development protesserlays flood
simulation models, syntactic analysis, topographical and flood studies and compaessiitsi two
different scenariosunderaverage rainfalersus fullflooding. The casestudyis based orthe NAC
Combiningdifferent analytical menods helpgo identify urbanzones under flood risk precisely ated
propo® solutions The resulting remedy to solve the problentheNAC would be to (1) identify the
essential locations foplacing necessary reservoirs and catchments,(2ndiden the green valley
(green belt).

These proposed solutisan be directed to theunicipalitiesand planners to considéipod risks

while developing the masterplan in its initial phasesdoring ongoingconstruction phaseahen

remedies can still bé ncl uded i nphasihgeHenger tleje eaie ttwi stargets 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 baifidingmassive loss.
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1.INTRODUCTION

Egypt is building a asyetunnamednew administrative capitalNAC) in the eastern desert of
Greater CairoAn existingcommunity, locatechearby known asNew Cairocity (NCC), has been
recently developed; éncompasssthree massive settlemeritsls, 3 and %" i which were hugely
impacted bydamage caused Hlash floods duringthe winter of 2018. Theoriginal masterplan of
NCC wasdrastially transfornredwhen the EgyptiaMinistry of Housingsold landiocated within the
flood basinto the publicfor house buildingbetween 2003and 2009 Houses built in thepath of
potential floodchannels, which separatBlCCo three settlementsvere heavily affecteddy high rain
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floods. This caused massive instability and segregdtiooughoutt he c¢ci tyds wur ban
network, and traffic flowThe infrastructure of BC lacked an appropriatédrain system, culvertsro
underground reservgireflecting the lackof consideration othe flood situationwithin the region
whent h e origihaym@aserplarwasoverturnedHence, settling the policy for water management

in the NAC which is located near that regiois vital and raisegjuestionsaboutthe ability of its
masterplario copewith potentialflood hazardsFigure 1shows the location of Greater CailNCC,
and the assigned location fime NAC, andFigure 2 shows the masterplan for NCC.
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Fig. 1. Greater Cairo, New Caiity andnew administrativecapital city locations (from east to wesourceFrearson,
2015https://inhabitat.com/sofrevealsdesignfor-newsustainableapitatcity-in-egypt/somegyptcapitolcity-new-cairo-7
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Fig. 2. New Cairo city masterplasourceNew Urban Communities Authority, Egypt
http://newcities.gov.eg/know_cities/NewCapital/default.aspx
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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

Sincethe beginning of the new cities movement in Egypt in the-18id0s Greater Cairo regiohad

the biggesshare of these new citiégcause ofts overcrowdhg and the concentration of multiscale

and central activitie§General Organization for Physical Planning, 197he urban expansion of
Egyptdés capital h a sthe ®nmer agacdituie land & the Nile deltain 1958, 8 0 S s
strategic plarhad beeradopted for Greater Cairo as an attempt to advance the cduyrdighieving
economic objectives based on indugi#ynin et al, 2004) The plan involved an establishment of six
industriatbased suburbkut Helwan in the southandNasr Cityand EI-Salam City in the east were

the only ones implemented. Thautcomef ost er ed Cairobs centr al posi
population, services and activities. The ¢igs beemxpanding exponentially sintke 1970s. A plan

was proposed teoncentratdirst on the preservation of agricultural land from the extended urban
sprawl of the capitalAcademy ofScientific Research, 1999).

In order to constrain the urban extensions of Greater Cairo, and try to rescale the city, a nwasroad
proposed as a stromgstriction Ali, 2008, as well agproviding aconnectbn betweerthe capitaland

the new satellite citiesA number of residential suburbs with populaiagangingfrom 200000 to
250,000 were settled around iMahmoud, 2008 The proposal was baseh EbenezeHoward s
theory of garden di¢gsandalsobenefited fronits application in the development plan of London (in
1944) (Barrada 2006) The new citiesare nowten clusters surrouitty GreaterCairo on different
development axesonnected througkransport corridorsGreater Cairo includes three cities: Cairo,
Giza and Shubradt t he p | a nrillon peaple waret ekpeated thove out to thosenew
satellite citessurrounding Greater Caif@s shown irFigure 3).
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Fig 3. New citiessurrounding Greater Cair&ourceusingGoogle Maps

3. METHODOLOGY

To identify particular urbarronesthat hadsevereflood risksin orderto proposethe bestsolution to
protectthe city, we proposeda methodological approadihat combind three different studieto
identify the impact of this phenomenon from different angles

Method t Conducting asimulationstudy d the flood channelsrunning throughthe city structure
during times ohormaland maximum rainfall and comparing th#fect in both cases

Method 2: Processing syntactic analyséshe cityinfrastructure 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: Dawing up study crossections of the sife topography anis flood channelsassigning
the functional land uses, and identifying the functiafisctedin extreme cases of rainfall.
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The purposeof overlappingthese threemethod wasto deduce the factors of complexity thagre
associatedvith the problem in order to propose the best solution.

There were two directionsin which to pursue thisnvestigation eitherto run the analyses while
designing the masterplan before constructimnto testthe model against an existing urban structure
and deduce the feasible solutions according to the sens€Mtistafa et al., 2018)n both cases, the
central authorities and municipalitishould bemade aware ofhis investigationbecause of their
responsillity for setting policies and makirdgcisions orbuilding 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 phdfsksfore 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.
Somemodification 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 situafinre it is in its earlier phases. Our paper targets

the lateral case.

Two mainroutescould be exploredo reach the expected outcomé&he firstwasa technical method

(macroscopic city viewjhatincludedflood analysis, topographic maps, crase ct i ons and t he
land-use planA segment map analysigas alsorun 0 pr esent t he The®cprdls ur ban
wasthe overlaying of different data resourdethe flood simulations, segments map, contour heights

and landuse plané in orderto identify the main pointst risk offlooding in the urban structures

presented ifrigure 4.

Flood Simulation City Master Plan
Basins Flow Hazard Degree Space Syntax Land use plan

* Basins and paths needed to
be a buildingsfree zone

¢ City’surban structure

¢ The effected pathsand
corridors.

« Test the adaptation ofthe
masterplan to the flood
simulation

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

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

The idea of moving the administrative and political regiameay fromCai r o6s ur lsan cont
arisenmore than once in Egyptian modern history. The notionfisstspresented at an earfyage of

the new city movement in 1978, wheresidentSalat proposednovingthe old capital ta new one

bearinghis name in the western desdris plan did not come téruition because of political and

planning aspects, which affected the transfer of the administrative bugilaimgtheir employees. In

2006, President Mubaralproposeda movemenbft he mi ni stry squarebuout of
this did not reaclhe implementation phase. Consequently, Cairo still depends on the satellite cities to
absorb its congestion and provide thexessargervices andctivities. In 2014, the movemeitea

rose again ttough the establishentof anew administrative capital ciip deserieast ofNew Cairo.

The new administrative capitéNAC) is the most recent attempt by the government to solve the
problems of Greater Cair8ut it is the most questionabtd all these different attempts, from fisst
emergence dts declaration as a national project at Bgypt Economic Development Confererio
2015.
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The NAC was subject tdwo entirely different masterplanghe first proposal was generated by

Skidmore, Owings & Merrill 8OM) consultantsn 2014. S O M Gnasterplan essentially considered

the regionds topography, f |Aitsdommencementhis iaitiatdie t or r e n t
intended tdntertwine private and public financial resouréegonstructing the cityFigure 5-a shows

SOMés masterplan proposal for t h ed (Afréhat, 288 mi ni str
However, SOM was replaced by the central authority of the Egyptian goverangtie masterplan

was halted in 2015 for unknown reasofgopp.gov.eg, 2017)A second masterplan waben

developed by a domestic consortium known asUskan Design Consortium (5WDC) under the

supervision of the Armed Forces Engineering AuthofA¥EA) since 20155+ UDC, 2085). This

masterplan iserydifferentfromSOM6s i n its vision concerning the
flood channelsin additiontot he or i gi n a luniqué fanctiorfas an addmniStiative capital
bymoving out the state mini sttheiheavyloahavd ddq uGaritreordss
urban structure, 5tJDC6 proposal extends to include large residential, cultural and recreational
schemes(Figure 5-b illustrates 5+UDC6 groposal for the new administrative capital LitWe
therefore wanted to assess Ddfhwater manbgerbesit amddlgotd er p | ar
preventionstudies.Our objectivewasto assesshe newly developed masterpas pr o pucbanal s f or
land use and architectural scherirethe context of flod challenges

Fig 5-a. SOMb6 proposal for the new Administrative Capital City of Egypource https://inhabitat.com/somrevealsdesign
for-newsustainablecapitatcity-in-egypt/soregyptcapitokcity-new-cairo-7.

Fig 5-b. 5+ UDC proposal for the new Administrative Capital City of EgypdurceNew 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

[%j Proceedings of thel 2" Space Syntax Symposium
4.1 SITE SELECTION

The new administrative capital is located betwdwrCairo and Suegoverrorates. The site is located
towards the eastern side of Greater Calretween the Suez Road from therth and El Ain El
Sokhna Road from thauth andis closer to Greater Caitthanto Suezgovernorate.

Therehave beenno pre-planning multilevel studies omvhich the criteria for specifing this location
among othealternatives were determinecHowever,the projecd s | owaslihkiedotathe growing
interestin the Suez Canal axis as rational developmentorridor, among the various other
development axeg\ccordingly, the role of the neadministrativecapitalis to strengthen ansupport

the development projectin the Suez Canal axis. The site was chosen to be located near this
development axiwith a strong linkto GreaterCairo.

According to this development vision, the new capiity would belocated closdo Cairo and the
surroundingsettlementghat were designed to alleviais congestion. Figur8 shows the spatial
relationship of the nevadministrativecapital city to the urbancontextof Greater Caircand the
surrounding satellite cities

4.2 MASTERPLAN

Thearea of thenew administrativeapitalcity is 170,000 feddan (683 Kin(Gopp.gov.eg)lt consists
of several phases of constructidine first phase starts directly next to the fggttlementand behind
two gatedcommunities(Al-Rehaband Madinaty), which makes ita new satellitecity to the outskirs

of Greater Cairo. The firstonstructionphase ofNAC includes the governmeniministries and
administration distrigtwith a planned population af5million people, while théargetpopulationfor

the whole cityis tobe5 million whenall phases are completed

The objectives of the proposed administrative capital city exceed any ordinanAgitiye dGreen
City6 he per capita green and open spaces exceed international stardittds city is expected to
achievea high quality of life according to the followingrinciples(thecapitakairo.com, 2017)

- A Sustainable City: The city used the criterianeededo achievesustainability in energy and
waste recyclingand70% of theb u i | ddofs arecdvered with solar units or environmental
crops.

- A Pedestrian City: The city iplannedto contain a connected residential argarough a
pedestrian network corridowhere 40% of the road network is designated for pedastrand
bicycles.

- A LiveableCity: All housing styles are available with the same standamdthe quality of life
and services required.

- A ConnectedCity: The city has a wide range of communication and transportation (tnaétisn
trolley, bus taxi).

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

These principlegre translated into thenasterplarshown in Figure (%) as proposed by 56DC.
The master plan includes a 30 K@reen Rived that crosses the whole city with residendatricts
distributedalong its length ranging from 5,000 to 15,000 adEeshstandalone district has different
levels of housing to accommodate various social classea gmudip offloaseé  d e &sithe eemntral
area ofeach district consistingof a central park and a central service area tfr residential
neighbourhoodgas slown in5+ UDC masterplan2019.

The masterpan include three developmental planninghases These phaseare divided into a
longitudinal sectiorto ensure that each stage inclsitiee establishment of a part of the total services
and main components of the cifijhe first phase is charactezd by containing the administrative and
the ministries sectomwhichis brandedas thedistinctive governmeat 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 establishnaenintérnationakirportandthe
establishment odix large residetial areago accommodate the first millioof the targetedoopulation
(seeFigures 6a and 6b, which show details for these distrigtdt is noted that the government
administrativeactivities within themasteplan make up3.8% of the total area. Witthe regional
services, investment projects and public servitesty level reaching21%, thetotal ratio reachse
24.8% of the area, which gives the ciy investment prospective, be theeconomic base for the
new capital(newcities.gov.eg) The masteplan allocates15% of the total area for green and open
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areas, which reflecta growinginterestin the environment and realization of thesential planning
principles,despite thdimitationsof the sité® paturalfeatures.
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Fig. 6-a The propose@reen River trough theNew Administrative CapitaCity. Source: New Urban Communities Authority,
Egypt http//newcities.gov.eg/know_cities/NewCapital/default.aspx.
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Fig. 6-:b: The Ministerial zonén detail SourceNew UrbanCommunities Authority, Egypt
http://newcities.gov.eg/know_cities/NewCapital/default.aspx.
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TheMinisterial Zone

The central areés the location of the ministries, parliament and the presiisnpalacewithin the

valley of governancet consists 088,500 acresepresenting 3.8% of the total masterpl@he urban

fabric of this area lookseryd i f f er ent from t he whol e fimatgnds ur bar
The areais divided into a three main sectothe northern sector, which includése presidential

palace the middle sector, which includes the headquarters of the ministiedsthe House of
Representativesn a large memorial squareounded bya conference hall on one side and the
presidential palace on the oth@ndthe southern séar, which includesthe national and regional
governmentahuthorities as well as museums and service agtdil units as shown in Figuré-b.

The area also include largespace folgreenopen areas, watéeaturesand memorial squarelt has
aconnectiorfrom the southto theGreenRiver.

The Green River

A greencity conceptis adopted as one of timeain principlesin the planning of this cityThe total
area of green and public parissplanned ail5 n? per capitaThe Green Rivehas a long axiwith a
wide range of gardens amecreationahreasranging between 308nd 800 malongits width, which
makesa total area of ®00 acres, or about 3% of the total area of the bigluding thespread of
greenand operareas within eactistrict

5. DATASETS ANDANALYTICAL METHODS

In order b identify the possible impact of the different flood scenarios orNth€ masterplarand

test the abil ity otocopehwvaththe expegtédsflood scénaribso mdthodsct ur e
were employed (1) Technical method (macroscopic city view) that included flood analysis,
topographic maps, crosse ct i ons a n eusetplarepluca segyméns map analybis to present
the citybs urban structure; (rc29i thé floed sinulaions,ay i n g
segments map, contour heights and {asd pland in order to identify the main points at risk of

flooding in the urban structure

5.1 FLOOD ANALYSIS

Our researchrelied uponan authorized studyn 2016by the National Authority for RemoteSensing

and SpaceScience(NARSSS (Eliwa, 2016) whichissueda report that includisimulation studies

on various scenarios dfood expectationdor the new capital cityegion Our studywas built upon

the results othe NARSSSreport in identifying the urban zones under flood risk. The Ni&€ én

four main basins anthirty-eight subwatershedsThe NARSSS report identified nine criteria that
directly affect the hydrographical output for the assigned regiolume of annual @od, peak flood

flow, overland flow distance, maximum flow distance, basin infiltration, drainage density, basin area,
basin slope, and basin length

The model used in runninthe simulation withall these criteria has two ways to diagnose the
proposed fhod scenario. While the first proposal generates all these criteria in an equal weight sensor,
the second proposal generatd® simulationaccording to the sensitivity analysis, where the
simulation is much more realistic. Figufeshows the justified weight

The sensitivity weight to the criterimlume of annual floo@ndbasin slopeholds a heavy weighiof
33.99% and 40.92% respectively(Eliwa, 2016) referring totheir importance as effective criiar
According to these weighted criteria, a scenar@sgeneratedor thelayout mapofthec i t yd6s r egi on

Figures 8-a and &b present the flood analysis for the NAC based on the weighted critedigdhe
hazard degree associateith each flood basimespectively The map shows that there are affected
zonesmainly in the south and the middle of the city, although the northern atesasshow some
affeced areas

In order b determine the degree of hazard for those basins during that flood simut&tnamis, nine
morphometric criteria which directly affect the surface water floere considered hydrographic
basin areadrainage densitysdream frequencyshape indexbasinslope, ruggedness numbetexture
ratio, weighted bifurcation ratioand elief ratiao Figure 8b identifies thedegree ofhazards of the
basins at a macroscale to the city regglmgwingthat the city les between moderate to high stagé
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hazard in the eastern and the middle regions, which makes water management ancbféamidrpr
necessary

Justified Weight %
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Fig. 7 The justified weight for the sensitivity analysisegenerated upon the flood simulation rep8durce:Eliwa, 2016.

Fig 8a. Identifying the potential areas under risk of flood basins according to the weighted criteria simulation- model
regenerated upon the flood simulation repSdurceEliwa, 2016.

Fig. 8-b The hazard degree associated to each flood besgenerated upahe flood simulation reparSourceEliwa, 2016.



