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Urbanization or Informalization




Human development index
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World map by quartiles of Human Development Index in 2011.
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Ecological footprint by land use type in Arab
countries, 2008

B Built-up land ™ Carbon uptake M Fishing grounds ™ Forest land M Grazing land ™ Cropland
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Source: Saab, N. (2012) Arab Environment 5: Survival Options, Ecological Footprint Of Arab Countries, 2012 report of the Arab Forum for Environment and Development AFED



Biocapacity by land use in Arab Countries, 2008

M Cropland M Grazing land I Forest land M Fishing grounds I Built-up land
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Egypt 1961-2008

ECOLOGICAL FOOTPRINT DRIVERS
Population EF per capita
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Climate change, CO2 emissions

Total in Million Tons of CO2 Emissions, 2009

Region
Average

Lebanon Kuwait Libya isi i MoroccoOman Saudi UAE Bahrain Irag Algeria Yemen Qatar .OECD MNon World
Arabia ' OECD

" Other energy - Industry own use [ Manufacturing Industries and Constrction [0l Transport Bl Electricity www.carboun.com




Why Ecocitizen?
A citizen In a climate change era and the
need for Sustainable Development

Human Development Index and Ecological Footprint of Nations (20035)
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What i1s Ecocitizen

* An aware citizen of his/her surroundings and related
ecological challenges who will act responsively




How to measure
Quality of Life? Sustainable City?

* Quality of Living by Mercer Consultants  * Ecological Footprint EF
* Quality of Life index by The Economist * CASBEE for urban development and

Intelligence Unit CASBEE for cities in Japan,
* YOURBETTER LIFE INDEX by OECD * LEED for neighbourhoods in the U.S.
* Housing, Income, Jobs, Community, * Green City Index developed by The

Education, Environment, Governance,

Health, Life Satisfaction, Safety and Work- Economist Intelligence Unit and
life balance Siemens

* CO, emissions, energy, buildings,
transport, water, waste and land use, air
quality and environmental governance

City prosperity index CPI has attempted to fill the gap in assessment.
It has five different dimensions: productivity, infrastructure development,
quality of life, equity and social inclusion and environmental sustainability
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ECOCITY STANDARDS and MEASURES

To guide and monitor
the healthy
development and
maintenance of the
urban eco-system

INTERNATIONAL

EC®CITY

FRAMEWORK & STANDARDS

http://www.ecocitystandards.org/



Urban Metabolism

* Energy Flow

* Water flow

* Food flow

* Materials flow

* Mobility flow

* |ICT flow

Through investigating:
* Upstream

* Dowstream

* Driver:

Demand
which is satisfied according to how
the system is designed and operated.

Vancouver, Energy Consumption



www.ecocitizenworldmap.or

Take the EcoCitizen Survey

GET ON THE MAP! The EcoCitizen Map project begins with the belief that if we all

take coordinated actions towards a shored vision of sustainoble and equitable -1
development - cties ond citizens in balonce with noture and culture - we can Cormwenge On snl.:th:nﬁurldh'rlawm
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It supports data crowd sourcing and participatory action research
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Direct Benefits: Participatory Planning
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Photos by Research team
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Mobility

Photos by Research team






-Kom E i'l“;ﬁ:\h mar,

Fo &‘]
i
ﬁ' “' ™ -c.-"..-l.'

s

B
adinat Al'Muha
Tags & 201 4@)gnaiCiob

R

nd
i

by

oo L e f 1 . BT S
el b A ot
10 3000515, 510 NE 31912'20.45" £ eley,

i

@

'é'r.f,;_[_;-gte:




¥ for RERLTI MW gt~ e
LN L R e

Character

IR SN o g L BETH 3
~Urban Pc:rﬂ:em & 4
Inf@rmc:l lﬁ? Bl

‘a. i
SRR ‘
E}jﬁerﬁﬁc@beh\reeﬁ the formm !’

. _and the informal [sm[dmgs urban
',,'_- pﬂfiﬁm

et

g

B,uﬂdmg Pmporﬁons o
Ehmvs; the shared kﬁ@wled“lgﬁ 1

and expenenc:e mtwsen tﬁ*‘e ;
ﬁeoﬁle LB S ; .
5 Gireen Arer.:as +

d L.-|
Tt z

iy i % o = M
1 14
3 & o - | gk FRTA { L .|. - et e
= e EF e 0 g ) ¥ X " Y o
o e e ' e T - !r‘ Lo :. 3 A L AT . g B W e .
o i1 3 iy - i Ll L e e LR e ol 5 *
- 4 + =3 . -f . it v i -
F v . - X o o o =] : .- e v
- - -l - g . bl 1% i b e b, -
T - b e s B B R o K b o ki ]
g P g ol Pl & LS Ly o L AT ey
= o -. i.' " s 'I i u i
- S 3 (TTh B i - =
e o CR - - -
’ - o 0 5 - . JeE oy

Almom‘ Zam-due ?0 ’rhe need io -
Lt sutlsfy fhear hgulr}g needs £ g

A -

i o 7

p e

Ea

‘=
Rl
Tk






Pl wrr fu._uu_.rﬂm....ﬂ.,lu. )

Ba e

i TR

*

! BRI U T3
- ... .—.-_- _._. ' -

TR ETRE
YL
T
LB O ]
g




INUE Ay
=

Streets and
Circulation

L o

W

4.5

L T
i B m L n-!‘&ui‘- A

i L
e £ i ‘s N " "
RER TN
“h B ] H

= -J.+:.'_|.




Photos by Heba Khalil



Photos by Heba Khalil



uHdi

Kapy PRAES e

Koy UDqQUIYE PRy

Aajy uebiesa yses

Ay ABEER

£l
G
X 5'"99,-

Kigny QR pRwgy
Kty w00 MY POV
fafY HYTTY-POY pades

Ay A pades

Aapry HOOWYHSE Py
Ay EReRIg DOV
iy Uy POLALE GO
Ay HRGEME ] DEANLIEEDEY
fomy Apegeyss pry

Ay vepeusy AymEyg

§19 _':_Heights

=g} § -2_ Shara! Alley
i g ek
it : - E Marz Maryan Allay
e [
® % (i
il - - ZFakl Matar Abery
o A
- - EkEkhias mosque Alley
- Ahmad Abd El-Rahman Aley
Y o
4 Michzel Alley
-
- "
E I.I"; i i ]
il !
i 2 § - Abd El-Favran Sebiy Aley
§ o NS
m ¥ T & 1 a ! - - . &
3 Mohammiad Zaky Sayed Elfanna Alley
B al e - L
BB L i
il Al EL-RAHMAN Mousa Alley
wlisly ; Wl .
20 b 17 ' ' [
- |~ Husssin Farrag Ay
B0 g Nl
a8 g 0
- Soyod albhl Aoy
3 B et s
AT
. h b Hegasy Aldy
o | | i R
E T, .-.--h' ' Ammar Aday
1 Lo a0
L n " ¥
|78 13 T ; 2
= . - Abd ALLAH Abd EL-KADER Aliey
Parilslsi ™ ] TE)
— i 3 1 &l H
L - T i _J 0 wi
e ¥ L lernail Tordiowy Allay
AT g ey
(R i # El-Kholy Aley
L] 3 = » ‘l 3 °
A = Abd EL-MAGEED eisheich Mley
ar 7 e bf
i Hs Khakal Alley
il :
- - hdahmoud Masgar Allay
o




Ay GENEGY DELIEY

Ky E00gy NoWEHYH-IT POV

FEy HY Y -Pay pedEg

Aapy M padeg

Anify WOOHYHE POV

Ay B 00y

A WELIEY DELLILIE LM

A3y $AE)ME |, DELAUEOR

LT e T E e

Aoy uspRuIny Syseys

-y 1.,
)
i :E -I':l f g
Pl ]
i

B

fi-| ®
M lwdan ) w b |
D
w
) -
W
' T 5 &
& gl s l.
o
e
A
-3
i

FA

a1 iy

Bt = ]
-4 e i
@ b o i
Tla W R et
Biels 12w o
_ﬁ @ “-r\t ||f
: 2 1
Pl O

e P
= ——
ATHTR Taiala

-

A | B T
7]
ety Pl T
Mokl R i
o 1 =l
(o v ey i
= - : !
il S i
[T e iy o ]
§ EE o
TR i 2=
Y 7y

¥ =
vy -"__'!'_
e —"'l-—l
AW

onditio

>

£

Constn'tgjction

Koy pRAag YRS

Rty i 9% PERAlY Sharal Ay
Marz Marysn Alay
Ropy ueSbesis ypg
Faki Metar Allay
Az Asupna43

El:Ekhins nosgus Alley

Anhmad Abd E-Rahman Alley

&,
%%

'

Iischmed Afley

Aoy QETIE PR

Aoy ERO0M NYRiHYE-E Pay Abd EL-RAHWAN Mousa Mlay

Hugoin Farrag Alley

Asitg Wy TTW-PAY pedes
Ay FiyiE paiEg Sayed slth Alley
Aeny WOOWYHE-E PAY Hegazy Aley
Ammar Alay
Rty podus; ody
Abd ALLAH Albd EL-KADER Al

Rapy B PRUIELGHY
Ay pegpan s pELLEO g
Ekhaly Aley
Kziry Apeaueysia ma
Abd EL-MAGEED smhaikh Al
fapy uBpRIEy Avwes

J
4

!

Hhalal Alay

‘
Photo By Rgseggche®am

Mahmoud Massar Alley



- o
o |—.—|
3 =
Aoy weeg-3 pay =
. = =
1
fogy padeg umiusg e ‘f‘]‘__'__-'-_
'-'J"i‘ o ol e
ABfy UBGBTUS PR | "‘:*'I L. - ’-'% Sharaf Asey
o T B
.f ]l-'}?'“.;E Marz Manyen Aflay
Aapy uwibess ysiFs - ﬂ——.— E E #_,;
= 'l
- ? ——— Taki Mstar Alkey
v b .': Wil o g
A S it
Aoy Soog-a i Y Iy
I . = e !:-: El-Ekhias moague & key
= .i | IR
EJ-Q&'H _I. :'-_'ﬁ * -r I\ W
Strag, #:-—fl l. - - Bherad Abd E-Fanman Alley
L3l wl
ey —g
= -l’u = Michow Aley
H LE
- W s -
| B B =i
] | I |
|3 Ip o= — Abd E-Rahman Sobhy Alley
:l- :i.'- 8 1 E
11" E
= -
AEny QERRD PR |1,.':!-'.: B Monameanad Zaky Saped EBanna Alley
LSE e
T :_| Bl
Aeaiy BSO0H NYINHY -3 POy - .___.-!'-: e Abd EL-RAHMAN Mo Abay

L]

\ Aagy HY TTY-Pay pedeg Hussain Farmag Alle

o

- — Koy i3 pades
L 4

Saypad alihi Alay

Hegjary Aley
Arnmar Ay

Aaity HOOMVHE- PO

Koy CoRug Doy
Abct ALLAH Abd EL-KADER Allay
Ay U PRS0
fsmad T Al

Sy MORWAE | PELUALEUCRY antawy Alley
Ek-Khaly Aley

Koy Agedieysay o3
Abd EL-MAGEED elshoich Ay | i
Aoiy VBB AnES
el Aley

Maheroud Masear Allay

)



i ”[ Dividing
i info

. Archetypes
e &
= - Aggregation

1
L
il
. 1
- N -
-~ -
= SR =

! s

alsgede s

BN EEEEEEE
AR

7

Photos by ResearCé}eam



Boofcomp :

activities |y _' |



e

team

Photos by Research



Photos by Research team



Local CBO leadh

%
. W

:

I REE AN

m‘ ¥ B E——
N N T i

y £ e gl
he :\ 4 W

I s
A -‘*\\Kk:..“_ i '\-..,,._,
o ._\\.\.\R‘-\‘ Ly o

Lo ] \“

. -\.‘ S \ _—
ﬁe“?‘?ﬂ % ‘\\‘\;;‘T:‘. N
P—_

‘i‘-:_..m.-:‘-t{‘q?}fx. s -

- i S ety

- ‘-\\\:‘\l i
N A










Water Testing

- Findings & Problems

- Upstream to
Downsiream

- Conclusion

f s Photo by Research team
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Water
Testing
Results
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Some Water Quality Results

Chlorine Nitrates Phosphates

123 456 7 8 91011121314151617181920 123 4 56 7 8 9g1011121314151617181920

Chromium Chloride

123 45 6 7 8 91011121314151617181920 123 45 6 7 8 91011121314151617181920 123 45 6 7 8 91011121314151617181920




Estimating the Demand Values for each Junction

Demand Criteria
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Foundation
upstream &
downstream
analysis

Photo by Research team
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Photos by Heba Khalil
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Some findings

* The water quality in the area is very low with high concentrations of iron,
phosphate, coliform and copper in some samples

* Very high water bills with no regards to real consumption in some cases.

* High consumption of water was recorded which in part is due to behaviour
but also due to leakages in the water pipes

* Very high electricity bills due to continuous operation of water pumps to
compensate for low network pressure.

* Good air quality in the inner streets due to absence of CO2 emissions from
cars (it is almost entirely pedestrian area)

* However, in the main streets air quality is typical to Cairene streets.



Some outcomes
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Irvthe 194605, owners began fo subdivide the plots and Build
houses on il .The area is similar fo many other informal
ocreas, that hove fhe same origin and sulffer now from simi-
lar problems.

The Issues at the study area (Imbaba) :

+ Informaol Residentiol crea built on agriculture lond,

+ The crea is adjacent 1o the old locafion of B-bohey canal that
wios improperty buned in the lost 20 years. Now underaround
wealer leaks into the ground floors of nearby buildings.

+ Potoble water network was made from asbestos-cament that
is porous and has posonus effect,

= Water prassure is low . and if the woter pressure

increased the pipes will explode.

+ There is 0 garboge collection protiem.

After discussing with ine local CBO (El-Bolad Foundation)
the typicol neighborhood study area was chosen, We prepared
bosemops of land use, heighls, age & conditions of construction.

Land Use
Renidentiad
B Ressdentisl Commercial

We first inlroduced our concepls to the community through
fiyers & posters then through o bootcamp in the area with the
resiclents,

During this bootcamp we tred to
mobilize the residents and siake-
holders to participate in the pro-
ject activities

After infroducing our concepts to the community, we were
divided into 3 teoms:

The first team did 2 questionnaoires fo detemmine:
- Quality of life,
« Individual's ecelogical footprint.

m T
[ = 5]
This grapgh medsures

quaity & effordabiity of
Waler services

FeErasband g

Conclusions

» Water systems are rickety & old with low quality.

= Lack of heclth core services .

* Few employment opportunities, masty found in nearby shops.
* Lock of entertainment facilities.

b v

The Znd team Studied the orea's waler fiow by determining-
water demands. sources and ends in diffemet buildings.

& i

« Above is ¢ parl of @ sankey diagram showing different relalive
omounts of water use in one of the area’s houses maost of the use is
in toilets and Kitehens,

= In addifion, water fiow from source 1o sink wos shudied,

The 3rd team wos responsible for tesfing the waber quality | ocidily -
copper - ron - nifrate - phosphate - chicride - chidrine - lead -
chrome - Ammonia) and compering them wilh WHO global stand-
ards .
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Thits: graah shows Coffom presenae. This grosph shows Fhosphate ralios,

Conclusions for most of the units: "‘
* High ratios of Coliform Bocterio)

* High copper ratios,

* High phosphate ratios.

By El-Fitr Feast cetoe studying the materials’ flow we or- 5
ganised an awanenass raising event
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S0, In order teincreose people's awarenass of recycling and the ben-
efits of reusing materiols, we started on event where people could
ploy with the recycled toys made by the leam, to help them recog-
nise the benefils of recycling and decrease our material need.

Next steps :
« Meosunng and aggregating community consumption through
© Energy cudhts
o Food audils
o Material audits
+ Analyzing the audits and define consumption problems
» Recommending and specilying solulions for the problems .
» Contacling Government’s ministries, siokeholders ond CBO lo
participate inimplementing recommendalions.
* Proposing consumplion solutions,
« Setiling for o sustcinoble strategic plan for a pilot preject on the
level of imbabao.
* Conducting
consumption

= OWOreness campoigns regarding
== pehavior,
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A way forward: Initiative for a pilot project

* First, on the neighbourhood level, changing the water network in the
area, which is rather a governmental responsibility

*Second, on the buildings and units’ level, replacing
deteriorated water pipes, adding water filter and installing
grey water system.

* Third, on the individual level, promoting efficient use of water through
behavioural awareness and education.

* If the treated grey water quality permits, it can be used in roof planting.
This will need accurate testing of the treated water to ensure adequacy



More flows

Next phase, March-May 2015

* Energy (audits already done)

* The use of solar energy should be encouraged, especially because we have very good solar
exposure

e Waste (materials)

* Encouraging garbage separation and recycling would preserve resources and maximise the
benefit from latent energy used during initial manufacturing.

* The use of reused/ recycled materials in improving outdoor spaces design

More Areas

* Formal Areas
* New suburbs around Cairo
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Conclusion

* Urban metabolism is becoming not only a quantifying, or analysing tool, it has the
potential to influence the sustainability of districts and neighbourhoods

* This would imply new approaches, methodologies, and techniques while dealing with
new factors that were not tackled in the current state of the art

* There is big problem in consumption of resources, mainly water in the case of Imbaba
that necessitates a prompt response from various stakeholders on different levels.

* The problem was easily communicated through the tools used including GIS, UMIS and
the produced maps, charts and Sankey diagrams.

* The partnership between different stakeholders can provide an adequate platform for
promoting the methodology and the results onto tailoring locally appropriate solutions

» The study of other resources would also provide insights to minimize consumption and
promote looping and cascading to maximise the value added of limited available
resources




Other related research
Khalil, H. and Ron, D. (2015) Citizen-led mapping of urban EFFlClENCY
metabolism in Cairo, Second Assessment Report on Climate i
Change and Cities (ARC 3-2) ARC3-2 Case Study, Urban IEnNiC?RUoRIEQ'EqNT
Climate Change Research Network A

Results of the 2 phases will be presented at the Eye on
Earth Summit 2015 and Ecocity Summit 2015, Abu Dhabi,
UAE.
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