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' The Sustainable Cities Programme (SCP) is a joint UN-HABITAT/United Nations Environment Programme
(UNEP) capacity-building and institutional strengthening facility, with the goal of ensuring environmentally
sustainable local development fully realises the vital contributions that urban areas make to overall social and
economic development. SCP promotes good environmental governance at all levels to support local and
national partners adopt environmental planning management (EPM) processes and integrate good practice
into national policy and legal frameworks.

" Water scarcity can mean scarcity in availability due to physical shortage, or scarcity in access due to the
failure of institutions to ensure a regular supply or due to a lack of adequate infrastructure(UN,Y 1),

Water scarcity already affects every continent. Water use has been growing globally at more than twice the
rate of population increase in the last century, and an increasing number of regions are reaching the limit at
which water services can be sustainably delivered, especially in arid regions.
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" Water stress index is typically defined as the relationship between total water use and water availability. The
closer water use is to water supply, the more likely stress will occur in natural and human systems. This
indicator has been used by the United Nations and others(UC Davis Sustainability Indicators Group).

The water footprint has been developed in analogy to the ecological footprint concept.
Chapagain and Hoekstra (Y *¥), described the new concept of water footprint, which is closely linked to the
virtualwaterconcept.( http://waterfootprint.org/en/water-footprint/what-is-water-footprint/)
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' Sustainable development has been defined in many ways, but the most frequently quoted definition is from
Our Common Future, also known as the Brundtland Report:

"Sustainable development is development that meets the needs of the present without compromising the
ability of future generations to meet their own needs."
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" Sustainable urban development highlights the need for reform of market mechanisms to achieve
environmental goals and the achievement of a balance with social and economic considerations.

"By the year Y.+, half the world's people will be living in cities. The urbanization of society is part of the
development process, and cities generate 1+ percent of gross national product. A growing number of cities,
however, are showing symptoms of the global environment and development crisis." Agenda Y\ ("The Earth
Summit") and UN Sustainable Cities Programme.

Cities should be healthy, providing housing and employment opportunities, meet environmental standards and
be sustainable. Sustainability needs to be a addressed on a global scale, reforms need to concentrate on the
interaction of the urban environment with the global economy and environment.

Y¢



Ailall 30 gl 305 JB A seaa A Byaad) Al pead) Cilranill dalticual) dailll il ydiga

Bagaad) A pead) cilranilly dafdieal) dpadil) Gadad il ey yulea S5 Juail)

ALYl . (keener, Marco, Y.« £) dpalail dllad ISy Al 4805 Ao ldial Alae o0y sl i gl

dalaial) 4ihpanl) el o sede Canay (o lain¥) aad) = Al aaali—galaiBY) aal)dal vivual) dsasil b <
(§7) )JS% mase s LS ((orabpad) andlc (g alall) aaadl) Caian Cpaang

bl S Aaall Ananl) Al Gy Sliallg Aihyeal) 2l dalxind) ot P o = sgalal) 2 =
Al ) B e Al

doe Lanl) dalain) (@anl Aladl) Gleal) e ge Bpuiill 2Sa) Aadail da g DA (o =1 obad) dayl) w
(Allen, hall dasl & 4S;Lially dakahianl) (sabie Framifig Adel) adinall zad Ladls dilly dpabaidy )y
AL Y9

L) ial) Afpant) Lpatill Awadd) ala) o €9 ) JS&

Source:—Allen,A,Y. .4

— o) sieal) ifpand) dpaiill Cilaaf 0—1—

Latill Jgamsl) Jin Alpend) iV laall 8 dpatilly ayial alia¥) of) dhpenll Cilaainally 4gilpenll JSLa) dags
—:(Billkte, Y « + £,P) Al Calaa¥l Ay el viasall Al panll

Agihenll Glaeadl) aBlge HLoA) sty b5
il il s

Yo



Al 3 ) gall 508 OB B yaa B Bayand) 43 pend) Cilaanill dafiesal) dalil) <) pdige

Bagaad) A pead) cilranilly dafdieal) dpadil) Gadad il ey yulea Js¥ Juadlf
.(,\M\ ‘._fa\jud\ L]l patill dulee (38sy 0w

Adall clilaall Aot 3)la) Jac  ®

yhadll lalialy Mgal) pe Jalell  ®

— tdalaieal) ilpant) Apalil) (g2l @
P YIS Ay Al il duanill Guatl (50l Berlman - gl

ol diie dilpee A 50 (e daldiie dalle Bp aagn Y =

c))sall 3N (s sy o chall hadadill (e Juzmdl gyl ilpeall yadtl) w

chanll Sl G (e e Bty Jsla lin 0585 o S Y

comDA maa Jlaxinly (58 (de asine s il ppanly SN s Ja a0 of (S Y
G99 O s Jgad dlia oS of oS Y

cdard) 2oy Al A8 aal) dalaly) yan w

VAS i)l le il (Al C\S,E JSa m

Aliias Jlail GlSas DA (e allally Jadll Ly,
IS 5 Apuslpns AS5Lie s e L) Allae 3ad 550 YY) () b Aeliane Ao llin o< (f oSy Y SIS
i elia) 3ale s dualiai) ddled

L (e e Bhliall (b dalricen Ailpes dpali Gl dpulad B3 JS03 O (e Wjla) a3 (A (oalal) 08
saiaY) Lg a3 Aol iusal) Apaiil) e (e iyl iy Aol sinsall Lihpan) dpaiill Cilyine Adjaa (o A
Slell bl Ll e 735 285 (V49T gy (ga5m) o ddaiad) (V) A e o d8aliad) oy Y
i of g Aghhenll jaladd) de sane o (UN-HABITAT _allal) ihanll decyally L)) Lialll (e jaliall)
Ahal) adsally il Cdlialy Leiad Jlae 8 Ealll cleald) Cadialy cabian ikl angY) ey & Y e
dalye Jlsda dalaivall d)yanl) dpatill tgalae (3u8atislelye aiys (R Goodwin, Y:+Y) ddhic JS IS ia

(YY) dsans (07)) JRAIL mage ga LS dagladsl)

A\l



5

-

aat) 4l pand) Cilaanilly daldincal) Apadil] Glad &) pi3ay sulza

Al 3 ) gall 508 OB B yaa B Bayand) 43 pend) Cilaanill dafiesal) dalil) <) pdige

J¥ Suaill
| |
} resource use |
greenhouse { ) |
‘s | social well-being |
gas emissions | |
iq htiand noise pollution |
} . 1 biodegradability
water pollution |
ail" pO"ution energy i
energy use -
% | use | recyclability
habitat |
what infrastructure Jasiruction exclusion N
- ild? | [ azardous
typewill webuild? | dipacement greenhouse gas Ry s
resource use |  emissions |
EXPLORE | PLANNING/ | ;
OPTIONS | DESIGN §CONSTRUCTION OPERATIONS i

A8l Jadaddl) Jalsa u‘ da)diall Auifyend) il (galua : (o—\) s
http://www.resourceventure.org—: juaall

Al cual) Aifyant) Apail 15aliay o) Jalye Jalsl 1(Y-1) Jgta

Lol tnal) Ll pand) Apalil) g5 0baa

Jhitl Jalye

loe ol oy iyl DR o Sl

CilESiay) Aaye -

—1 DA (e Al pend) Aalnin) (33 f5alae ol
Jndall Gl bl e Qs -
pad¥) Ladaddll palic slefp -

cDlgall alasiul Byla) -

Mb Jagadly a.‘;)a -y

A e driheal) Aaliu¥) Gaias (alie o)
-saxaially 3naall Alall aladiig AUall aladiul 5y -
Jadall aflal)l Gbilesl S -
cDlgall alasiul Byla) -
bl KWl slelw -
Slall Suglizylal -

s L&y RJAJA -y

= DA (e Al yend) Al (38a7 f50lia ‘#_c\ v
-saxadally 3naall Alall aladiulg AUall aladiul 5y -
Jadall aflall liley) el -
Sylsall pladiul sale) -
Slall Suglizylal -
wlsdl Gagbigylal -

m‘ RJAJA —-¢

~t DA e Lilpend) LY (iad (5oba ol
.)_.\J,i\]\ SJLG;‘ &LJJA ‘;D BJASM -

Z\A.JC\AS\ KJAJA -

Yv




Al 3 ) gall 508 OB B yaa B Bayand) 43 pend) Cilaanill dafiesal) dalil) <) pdige

Bagaad) A pead) cilranilly dafdieal) dpadil) Gadad il ey yulea Js¥ Juadl)

Oa Jeadll YA (e Aaliul) asy dan Jaddadd i gl £ L) quay Lalsioaad) Apenl) Lalil) Cilaaf (ga8aly
o) ) Sl A aliieeal) Jadadsl) ) Jagdadill g aJGSY) Al

— thagaad) dand) cilaanill afuiual) adadill g adall) Jadadil) cpa Jgadll Y-
bl HSall )l Al Jpall o aslylaig Sheed) Japladill calia cysdais o piall ()8l Coaliia i
Jie Al clpriall eVl gee 32k aaall cilylall €1 e Sy Ll Lalle 4ialal) el all US)se
iy Sy Al Japladtl) <8 acas Al Al lyosial) Baaas Aalidly Aalai@y s Ao Laal) ol il
Aaltinds Lle b ST dphee lalada iy (s galall adlglly 2kl aliall G bl Gaas

Jsall & ciyela ) hen) Tadadill afaal) colylaill (3l A gale cNslas gyad alh gyl Sall dpuailly Ll
3l Lae Lalle 035l zalial) (pe JWla alasind o juaiilye dypaadl adud) 8 gl byl o6 s Gl
Ae daaa)d il dpilenl) cilaanill dadadnl) S8l edai b Laddy (g rmall Shend) giiall #Las aral
(Yo A Bl
e aainy Lhenll Claaail) Taghads 588 IS 388 ¢ Y DY) 8 peme G saaal) aall askadsl) il el
laladall auyl GulnlS Al cal¥1 Vet aladl ladall apaat e aaiey sily gagdill Jaydadil) 3,8
Llee Daa V) (o Lo Buss Aine o L) Dangie o sulial) Jadadil) SA aainyg (Apabeai@ )y G Liia)s dilenll
o lise 33350 Bia) Jabe o cleadlly Galally QWYL alal) ey piial (o 232 345 o5 maanaliy dadads
Gapa Jagladill 8 45 el GUAS Al e adiny ¥ Jasdadill gagdill <6l of aas Gl ¢ Anaal plall Ladaddl)
YV Ll Lol o) e Zipaall ALl et Jead Gy cle s piiall iany o Liils 20 ) Aiaal) Jaglads Cangy
ssealls olad¥) skai ad @llAl cians Al ATy Apwbadly Apabeai@) claniosdly Lo ial) cilysiall ae (38155
Lolaa) a3l (paally 88 i) dpmgdal) Slsall e Bleall e aelud s doltiveal) of dlialgiall danil)
aalg Al claanlly cOSE) Ja Y1 Gl Aadlall Jladl 3lsall el clalSa) (g 3ol dyhyainad e
Y Lexiaaly (3l 31 b 8 Loy Latil) yusalic 351 Goslasd ) alaiasall  Jadadill HSall Coagys sasaall )
Lo Lialy Aalail) adlsn Ledy Ayag 8y0iie Aolee LSl 80an0 4003 8558 () el W 8ydiune leaS Yl
(Y AU e daaa)saaall el aliiis Jaghds S8 e Caal) g5 puall (ga penal Gl (A

— e laiay) Laluind) (sl Ghiadl Lalladl dagil) Al (V-Y) JSod aldiaeal) Japdadl) aggda gl
Lalaia) asalia (S ¢ G pmdind) ¢80 il (B Lalsioeal) (paall (B i) fay G (Aili-Lalaidy)
(Lianne Milton ,Panos, ¥ ) £) climadl) & claliiy duwlle cllsa e g Lad Craddial

& psanailly Jasladsl) 8 Aadlgll 4 o)y saaad) paall Jarhaadl i Jite ) Aalall el W ey (o La
Tads ) orns ciigh o calaal Lo 13 lgaaygadt Conmy (lly QLU ggall A8l) o Jaliall ) Congys ¢ il
cchlénay) el Gaad e Jaayy et Jlal) G gis

e Laa¥) dhenll il o akias (e e slul) 5o Ll A stiie e sapal) Gl Jaylass o)
zoals Caan ady Lema JualSys adlstg ddalSial) Al pand) Al Led mpaii (Al Aoy Ao o) 53 Apalai@
il laladal olall JSl) e Rl o1y ety poaty 28 (53 s ddal) gl oSy s Y oty
(YA SW e dead) Sl eall

YA



Ailall 30 gl 305 JB A seaa A Byaad) Al pead) Cilranill dalticual) dailll il ydiga

Bagaad) A pead) cilranilly dafdieal) dpadil) Gadad il ey yulea S5 Juail)

nnovative Planning Approach Al il bl gy
Specialized Experts Laglal) .
(Innovative Solutions)
Issues/ Opportunities
An iterative Grgen
e Plan Evolution Suskalnable
' ; New
Testing/ refining Community
Needs
Stakeholders
Targeted Investors/ Economic Base
Targeted Population

Bauaad) Agiland) Claaaill adES il ahadl) gl gy :(V-Y) JS
Maher stino,Economical environment sustainable city model,Ministry of Housing,and urban - : jaaadll
Development, ¥ . \ ¢
Ada hahal daully Gl e adiad &.5..‘“‘9 Aol diieal) dpatill daslata (ga baiu‘ﬁ 3TN ?\M\ g.a'j).ui\ Jaadill
ew&xw\www\%ﬁm@w} d,;i_;ljw'\}hdsjg}dcm@ctéﬂ\td;d\du
I Ypnas anlgll iaall (o Ay el Lol ilysioss JS o 558 Aol i)y ylsa Sy zransy Cpne
.ﬁlé‘i\
gl e lie conpal Al Iadadill Callad o s ) aedl el of cany aliaad) Jaglasl oY ki
-(Maher stino,Y + ) £) Lauhadil) dalyin) @aéail Anll Jagdadsl] ogeba jeda Ullg dpanilly

Environmental Planning i.l) lubaidl) aggda V- Y-

Llad cile g pial Aad giall Al <ilagayalls Al clylieY) 51 daally daSay (o) Jagaaill’ o il Jayladsl)
GIa Adee” 4l Lo Zdppas oSarse " tlal) ey Lgse pilialle polaiall yes pslaiall gaall o dajiall dsail
pailadlly s diapeadlly Hhially Aslakally sl Aahll o e gl Jlal (85 Ashac 20
rie Al Ageally gy Al Jaudadil) sl 4l Loyl 4dypet ey "dngdall Jalgally IS Zabai@y g de LaaY)
Cila el oUadi VI cray @A) sl g zsall Al aall Cile g piiall 53 ax ¥ duay dpaiill Cle g e )80

(Y ) Tz las Lay) Gyl

Y4



Ailall 30 gl 305 JB A seaa A Byaad) Al pead) Cilranill dalticual) dailll il ydiga
Basaal) 44 pend) cileanitly dafuiocal) Leaiil) (G8a5 & yiiga g ulra

JsY Guadlt
— : Sustinable Planning alaiwall Jahisl) aggda Y—Y -

Al e Aanll) Apld) Aal) il U8 Qs wass ) Chags il sl el Jahat S5

G DUaly uint) Al elli 500 o it Jaoly asaay @lly yanll aeatl) (8 eadlly daelially i<l
slegll slelye pan ihae aaine (ol Apalis oLty lshal) 33 vie Lpaall) (e penals Al e dle il
daiil) Jalda (Gaat A (ha altiesal) Jandodl) Gyt ag (Y s A Bl de dens) dalaial) aleati 3 )
Smart growth: New Urbanism:Ecological City dalaicall di)peal)

Comand Jal cra dllly Aagiial) G2 Dlly (SLY) JSA A 35 un aaiaall Bles 08 maadl Glhatd) sy Cuas
Gl (Ao asl Ao Lpalalbl ai <N Biads dundal) el plead sy o2 SH gailly Slad) syl
(V=) ISy miaga b LaS aliius palina gz Ly ciloaill 503 ¢ LESS) (gay ¢ olSod) AS)Ldiag Adaall
(uacY V1 al)

Sustainability Initials mpact cycle

= =
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Internal Impact
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Sustainable cities

J¥ Suaill

Social development
+ Education and health
+ Food and nutrition

+ Green housing
and buildings

+ Water and sanitation

+ Green public
transportation

+ Green energy access

+ Recreation areas and
community support

Economic development

+ Green productive
growth

+ Creation of decent
employment

+ Production and
distribution of
renewable energy

+ Technology and
innovation (R&D)

Environmental
management

+ Forest and soil
management

+ Waste and recycling
management

+ Energy efficiency

+ Water management
(including freshwater)

+ Air quality
conservation

+ Adaptation to and
mitigation of climate
change

Ol Aaaia) S8 gaant Lualad) JlY) (A=) 08

Economic and Social Survey, Y. \¥: jiaall

Urban governance

+ Planning and
decentralization

+ Reduction of
inequities

+ Strengthening of civil
and political rights

+ Support of local,
national, regional and
global links
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Water resources,
water related disaster
risks, vulnerabilities

water stress
green space

water-related
disaster risk

flood risk
water balance
water reserves.

QUALITY

Leakage, metering
water reuse, continuity
coverage, charges

leakage drinking water
water charges sanitation
service continuity treated wastewater
wastewater reuse water-related disease
metered water water pollution
drinking water threatened freshwater
sanitation. species.
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' Green infrastructure in urban streets complements traditional piped water drainage systems. Vegetation,
soils, and natural processes capture and infiltrate or evaporate water before it enters the piped system. Green
infrastructure can help reduce flooding and water pollution by absorbing and filtering stormwater. It
simultaneously provides a natural relief to the built environment, improves the street aesthetic, and delivers
benefits to the community. Green infrastructure must be carefully coordinated to avoid conflicts with utility
placement, high water table levels, and subterranean conditions such as the location of bedrock. Considering
the soil conditions is critical when planning green infrastructure strategies. While the components and
processes involved in green infrastructure are vast, some of the major components
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No. Deslign

Criteria

2 Renewable
Energy Provision

For Landscaping

Operation Waste
Management

8 Sustainability
Rating System

Mandatory
Design
Requirement

T5% of hot water heated by solar
EnErgy.

Average landscape irrigation
demand to be less than
2 litres/mé/day.

Mot less than 40% of total
operational waste (by weight

or volume) to be diverted from
landfills and incineration. This is

reduced to 50% for Multi-
Residential Buildings.

Minimum 3 Pearl under Estidama
Pearl Building Rating Systemn.

Minimum LEED Gald.

Reference
Baseline /
Remarks

4 Exterior Water Use *

Estidarma Pearl Building Rating
System — Renewable Energy.

Estidama Pearl Building Rating
System Water Calculator.

Estidarma Pearl Building
Rating System — Improved
Operational Waste
Management.

Estidama Pearl Building Rating
System.

LEED Rating System.

building level and tenant level.

All meters to be connected
with Masdar's Central Monitoring
System.

9 Building +  [Design and implement « Estidama Pearl Building Rating
Performance manitoring strategy for major System — Energy Monitoring
Monitoring energy and water uses at and Reporting + Water

Monitoring and Leak Detection.
MEDG V3.0,

Source:- Masdar sustiability Report, ¥.\¢
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UN Habitat | Y 4V71 dalaiucall diadll) &pdipa—)

SOURCE DIMENSION SUB-DIMENSION
UN Habitat | Y4y A.City product per person
4. Tenure type
Socioeconomic Y.Households below poverty line

Development Informal employment

. Hospital beds

. Child mortality

. Life expectancy at birth

. Adult literacy rate

. School enrollment rates

. School classrooms

. Crime rates

Infrastructure .Household connection levels

. Access to potable water

. Consumption of water

. Median price of water

| | €| | =| o] >| <| | 0| | €| =«

Transport .Modal split

Y.Travel time

Y. Expenditure on road infrastructure

¢. Automobile ownership

Environmental \ Wastewater treated

Management Y. Solid waste generated

¥. Disposal methods for solid waste

¢ Regular solid-waste collection

¢. Housing destroyed

Local Government \.Major sources of income

Y. Per-capita capital expenditure

¥. Debt service charge

¢.Local government employees

°. Wages in the budget

1.Contracted recurrent expenditure ratio

v.Government level providing services

A.Control by higher levels of government

Housing Y.House price to income ratio

House rent to income ratio

Floor area per person

Permanent structures

Housing in compliance

Infrastructure expenditure

Mortgage to credit ratio

Housing production

Y.
.
£,
°.
1. Land development multiplier
v.
A,
q.
1.

. Housing investment




L) 2 ) gall 308 Jla (B jaa A saaadl Al jeal) Glaaaill Zalaiial) dpaml) &l jdige

@l
UN Habitat 11 Y949V dalaieal) daiil) ) pigpa—¥
SOURCE DIMENSION SUB-DIMENSION INDICATOR
Urban \.Shelter \. Promote the right to \.\. durable structures
development adequate housing V.Y.overcrowding
(H1and i) \.¥.housing price and rent-to-
income
V\.£.right to adequate housing
Y. Provide security of \.e. secure tenure
tenure V.%.authorized housing
\.Y. evictions
¥: Provide equal access to \.A. housing finance
credit
¢: Provide equal access to V.4, land price-to-income
land
°: Promote access to V.V+: access to safe water
basic services V.V access to improved
sanitation
V.V Y: connection to services
Y. Social 1: Provide equal .V under-five mortality

development and
eradication of
poverty

opportunities for a safe and
healthy life

.Y: homicides

.£: HIV prevalence

.YY: urban violence

V: Promote social
integration and support
disadvantaged groups

A\
Y
A\
Y
A\

.%: poor households

A: Promote gender
equality in human
settlements
development

.\ literacy rates

.V: school enrolment

A women councilors

.4Y: gender inclusion

Y. Environmental
Management

4: Promote
geographically-balanced
settlement structures

.V urban population growth

< t| «| «| «| =

.Y: planned settlements

\+: Manage supply and
demand for water in an

.Y: price of water

effective -
manner Y.t water consumption
VY.Reduce urban Y.e: wastewater treated
pollution ¥.%: solid waste disposal

Y.V: regular solid waste
collection

\Y: Prevent disasters and Y.A: houses in hazardous
locations
¥.4: disaster prevention and
mitigation

\Y: Promote effective and Y.\« travel time

environmentally sound
transportation systems

Y.

\\: transport modes
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SOURCE DIMENSION SUB-DIMENSION INDICATOR
V¢ Support mechanisms Y.\ Y: local environmental plans
to prepare and implement
local environmental plans
and local
Agenda Y\ initiatives
t. Economic Ve: Strengthen small and Y.\ Y: local environmental plans
Development micro-enterprises,
particularly
those developed by women
V% Encourage publicprivate £.Y: city product
sector partnership and
stimulate productive
employment opportunities
£.Y: unemployment
°. Governance \V: Promote ¢.V: local government revenue
decentralisation and °.Y: decentralization
strengthen
local authorities
\A: Encourage and .¥: voters participation
support participation and °.¢: civic associations
civic — —
[ -
engagement .¢: citizens participation
V4: Ensure transparent, e.%: transparency and
accountable and efficient accountability
governance of towns, cities
and
metropolitan areas
MDG Goal V¥, Target | Ensure environmental V.V +: Proportion of urban
YD sustainability population living in
slums
UN Habitat Il ¥+ 3 7 dalsiwal) doaiil) cfpdipe =¥
SOURCE DIMENSION SUB-DIMENSION INDICATOR
Urban \.Shelter \. Promote the right to \.). durable structures
development adequate housing \.Y.overcrowding
(Hand 1) \.¥.housing price and rent-to-
income
\.£.right to adequate housing
Y. Provide security of \.e. secure tenure
tenure \.%.authorized housing
\.V. evictions
¥: Provide equal access to \.A. housing finance
credit
¢: Provide equal access to \.4. land price-to-income
land
¢: Promote access to V.V ! access to safe water
basic services V.V Y: access to improved
sanitation
V.V Y: connection to services
Y. Social 1: Provide equal Y.V: under-five mortality

development and
eradication of

opportunities for a safe and
healthy life

Y.Y: homicides

Y.¢: HIV prevalence
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SOURCE

DIMENSION

SUB-DIMENSION

INDICATOR

poverty

Y.YY: urban violence

V: Promote social
integration and support
disadvantaged groups

Y.e: poor households

A: Promote gender
equality in human settlements
development

Y.%: literacy rates

Y.V: school enrolment

Y.A: women councilors

Y.4Y: gender inclusion

Y. Environmental

4: Promote

¥.\: urban population growth

Management geographically-balanced ¥.Y: planned settlements
settlement structures
\+: Manage supply and Y.¥: price of water
demand for water in an
effective -
manner Y.t water consumption
VV.Reduce urban ¥.e: wastewater treated
pollution ¥.%: solid waste disposal
Y.V: regular solid waste
collection
\¥: Prevent disasters and ¥.A: houses in hazardous
locations
¥.4: disaster prevention and
mitigation
\Y: Promote effective and Y.\« travel time
environmentally sound
transportation systems
Y.\ transport modes
V¢ Support mechanisms Y.V Y: local environmental
to prepare and implement local | plans
environmental plans and local
Agenda Y\ initiatives
¢. Economic \e: Strengthen small and Y.\ Y: local environmental

Development

micro-enterprises, particularly
those developed by women

plans

\%: Encourage publicprivate
sector partnership and
stimulate productive
employment opportunities

£.Y: city product

£.¥: unemployment

¢, Governance

\V: Promote
decentralisation and
strengthen

local authorities

¢.\V: local government revenue

°.Y: decentralization

\A: Encourage and
support participation and civic
engagement

°.¥: voters participation

°.t: civic associations

©_o: citizens participation

V4: Ensure transparent,
accountable and efficient
governance of towns, cities
and

metropolitan areas

®_1: transparency and
accountability
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SOURCE DIMENSION SUB-DIMENSION INDICATOR
MDG Goal Vv, Target | Ensure environmental V.\+: Proportion of urban
vD sustainability population living in
slums
New Urban Demography Level of urbanization
Agenda

q ,Ulrban Urban Population Size and and

ev?HoF”r;ent Rate of Change

Housing Households with Improved

Water and Improved Sanitation
in Selected Cities

Urban Population Living in
Slums,

Urban growth of Slums

Social inclusion,
urban equity and
poverty reduction

Gini Coefficients for Selected
Cities and Provinces

Urban poverty headcount ratio
based on national poverty lines

National Urban Gini
Coefficients for Selected
Countries

Urban Environment

Green Area

square meters per person

COY emissions per capita

ambient PMY.¢ exposure

Infrastructure

Households with Piped Water,
Connection to Sewerage, Fixed
Telephone, Mobile Telephone
and Connection

Households with Piped Water,
Connection to Sewerage, Fixed
Telephone, Mobile Telephone
and Connection to National
Electricity Grid

Urban economy

GDP

Employment and
Unemployment

Unemployment Disaggregated
by Sex

Labour force

Climate Change

land transformation and
biodiversity

production and consumption
patterns

disasters

Urban Risk

Dynamic Economic

Productivity

prosperity.

Industry clusters

Property and land markets

Financing and maintenance of
urban infrastructure

City systems
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SOURCE DIMENSION SUB-DIMENSION INDICATOR
Spatial Form of urban configurations
Cities Urban sprawl, suburbanization

and peri-urbanization
potentials of urban space

Sustainable Urban mobility

Development
Resilience of cities.
governance

Connected Cities ICT
Smart cities
Urban Governance | Public finance adequate finance, diversified
and Legislation and private sector
participation

Strategy and long-term
planning
Service delivery innovations
planning Capacity

urban plans Planned city extensions
Planned city infills
Land readjustment

Housing Needs and demand
Finance of housing
Upgrading poor
neighbourhoods
ownership, rented
private sector
Affordability
Land administration
(Aaall iy 4aida) City Resilence ¥+ V0 dalaioeal) 4paiil) clplipe —0
City Resilience Health and well- V.Minimal human V.) Safe and affordable housing

being

vulnerability

V.Y Adequate affordable energy supply

V.Y Inclusive access to safe drinking water

V. ¢ Effective Sanitation

V.o Sufficient affordable food supply

Y.Diverse livelihoods

Y.) Inclusive labour policies

and employment

Y.Y Relevant skills and training

Y.Y Local business development and
innovation

Y.¢ Supportive financing mechanisms

Y.o Diverse protection of livelihoods
following a shock

Y Effective

¥.Y Robust public health systems

safeguards to human
health and life

Y.Y Adequate access to quality healthcare

v.¥ Emergency medical care

¥v.¢ Effective emergency response services

Economy and
society

¢.Collective identity

£.) Local Community Support

and community

¢.Y Cohesive communities




L) 2 ) gall 308 Jla (B jaa A saaadl Al jeal) Glaaaill Zalaiial) dpaml) &l jdige

@l

support

¢.Y Strong city-wide identity and culture

¢.¢ Actively engaged citizens

°.Comprehensive
security and rule of
law

°.) Effective systems to deter crime

°.Y Proactive corruption prevention

°.Y Competent policing

©.¢ Accessible criminal and civil justice

1.Sustainable
economy

1.) Well-managed public finances

1.Y Comprehensive business continuity
planning

1.Y Diverse economic base

1.¢ Attractive business environment

1.6 Strong integration with regional and
global economies

add by OECD

economy resilience

Innovation takes place to lead the economy

Workforce diverse skills.

Infrastructure supports economic activities

Industries diverse growth

promot SMEs

Infrastructure and
ecosystems

V.Reduced exposure
& fragility

¥.) Comprehensive hazard and exposure
mapping

V.Y Appropriate codes, standards and
enforcement

V.Y Effectively managed protective
ecosystems

¥.¢ Robust protective infrastructure

A Effective provision
of critical services

A.\ Effective stewardship of ecosystems

A.Y Flexible infrastructure

A.Y. Retained spare capacity

A.t Diligent maintenance and continuity

A.e Adequate continuity for critical assets
and services

4.Reliable mobility
and communications

4.) Diverse and affordable transport
networks

4.Y Effective transport operation &
maintenance

4.Y Reliable communications technology

4.¢ Secure technology networks

Leadership and
strategy

\ « Effective
leadership and
management

Y +.) Appropriate government decision-
making

V.Y Effective co-ordination with other
government bodies

Y +.Y Proactive multi-stakeholder
collaboration

V+.£ Comprehensive hazard monitoring and
risk assessment

) +.© Comprehensive government
emergency management
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VY.Empowered

YY) Adequate education for all

stakeholders
and preparedness

V)Y Widespread community awareness

V)Y Effective mechanisms for communities
to engage with government

\Y.Integrated

development data management

YY) Comprehensive city monitoring and

planning

VY.Y Consultative planning process

\Y.Y Appropriate land use and zoning

VY. ¢ Robust planning approval process

—:Gold Standard dalaieall Gaall 4all)l ulaall—1

J8 e Yoo ¥ ale 8 miall ol sy L Dagan ciia W Funy) e Galle Buaipe 52 o L)

i) i) (e 58 ol Gaiatl G Al A e e Cladiies Ayl slall alladl (3ganall
List of Sustainable development categories and indicators

Category Indicators Relevance
Environment Air quality SDGs
Water quality and quantity SDGs
Solid waste management SDGs
Biodiversity SDGs
Other pollutants (noise, solid/liquid waste from construction activities), Other
soil pollution
Climate change mitigation, climate change adaptation, preparedness for SDGs
extreme natural disasters
Sustainable infrastructure SDGs
Environmental safeguards SPs
Social Human rights SPs
Labour standards SPs
Access to affordable and clean energy sources SDGs
Quality of employment SDGs
Livelihood of poor SDGs
Economic and Quantitative employment and income generation Other
Technical Access to investment Other
Development Technology transfer and technology self reliance Other
Governance' Governance safeguard SPs
Participatory planning and decision making SDGs
Institutional capacity Other
Capacity building awareness Other

*Sustainable Development Goals (SDGs); Safeguarding Principles (SPs

' "The traditions, institutions and processes that determine how power is exercised, how citizens are given a

voice, and how decisions are made on issues of public concern” Institute on Governance, Y+ +°
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Category Indicators Monitoring/Parameters Relevance | Other SDGs
apply to
Mean urban air pollution of particulate
matter (PM )+ and PMY.©) SDG-Y 9,0, )Y
Air quality Mortality from indoor air pollution (to
be developed) SDG-Y
Mean concentration of SOx, NOx Other
Percentage of households connected \, Y, Y%, 0,
with city's water supply network SDG-1 a4
Per capita water consumption level Other
Continuity of water services (hours per
Water quality day of continuous water supply) Other
and quantity Percer.1tage of wastewater f|0\{VS. treated Y, 9,0, )Y
to national standards, by municipal and
industrial source SDG-1
% of water samples in a year that
comply with national potable water
quality standards Other
Percentage of urban households with
regular solid waste collection [and
recycling] - to be developed SDG-)) Yoy
Solid waste generation per capita Other
Percentage of the city’s municipal solid
Solid waste waste % disposed of in sanitary landfills
management | or treated (composting, anaerobic
digestion, etc) Other
Percentage of the city’s municipal solid
waste % is disposed of in open dumps,
controlled dumps, or bodies of water or
is burnt Other
-~ . Urban green space per capita or green
Biodiversity area per )+, +++ residents SDG-)) Yo
Annual change in forest area and land
under cultivation SDG-V° Y Y
Area of forest under sustainable forest
management as a percent of forest area | SDG-)° VY
Other Level/time and frequency of noise Other
Pollutants
(Noise,
solid/liquid Solid/liquid waste from the construction
waste from
construction stage
activities), soil
pollution Other
Climate Availability and implementation of a
change transparent and detailed deep
= mitigation, decarbonization strategy, consistent
g climate with the Y°C - or below - global carbon
5 change budget, and with GHG emission targets
= adaptation, | forY:Y:, Y:¥.and Yo SDG-)Y | 4, Y,V
w preparedness | COy intensity of the power sector, and of | SDG-\Y Y, A4
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Category Indicators Monitoring/Parameters Relevance | Other SDGs
apply to
for extreme new power generation capacity installed
natural (8COx per KWh
disasters COrv intensity of the transport sector
(gCOv/vkm), and of new cars (gCOv/pkm)
and trucks (tCOv/tkm) SDG-Y A, 4
Prioritization and implementation of
city level adaptation plan/ strategies
and/or inclusion of disaster risk
management planning in city
development planning SDG-Y Other
COrv intensity of the building sector and
of new buildings (KgCO+/m' /year) SDG-Y
Modal split (specifically public transport)
- share of each mode (passenger cars,
buses and coaches, and trains) Other
Kilometers of road, bicycle path,
sidewalk and pedestrian path per
Voo, v v population (km) Other
Sustainable Perc;entage of bui!dings adhering tC'J
infrastructure National/International Green Building
Standard Other
Percentage of people within [+.°]km of
public transit running at least every [Y ]
minutes SDG-)) q
Sustainable development strategy for
each urban agglomeration above
[You, v it] SDG-V ) 'R
Precautionary approach to
Environmental | environmental challenges SPs
safeguards Conversion or degradation of critical
natural habitats SPs
Human rights abuses SPs
Human rights | Involuntary settlement SPs
Damage on critical cultural heritage SPs
Freedom of association and right to
collective bargaining SPs
Safe working environment SPs
Labour Forced or compulsory labour SPs
standards Child labour SPs
.TG" Discrimination based on gender, race,
3 religion, sexual orientation or any other
basis SPs
Share of the population with access to
Access to modern cooking solutions, by V,¥,0,9,0),
affordable urban/rural SDG-Y VY
and clean Share of the population with access to V,¥,0,9,0),
energy reliable electricity, by urban/rural SDG-Y 'Y
sources Rate of primary energy intensity
improvement SDG-Y
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Category Indicators Monitoring/Parameters Relevance | Other SDGs
apply to
Primary energy by type SDG-Y 'Y
Percentage share amongst four key
sources (coal, oil, gas, renewables) in
total generation or consumption at city
level Other
Support/incentive mechanism for
promotion of renewable energy Other
Training events for health and safety at
work place Other
Quality of Type of jobs generated i.e., high or low
employment skill jobs, Temporary or Permanent etc Other
Share of informal employment in total
employment SDG-A
Percentage of urban population living in
slums or informal SDG-V) )
settlements (MDG Indicator) SDG-) Y, Y
Percentage of the population living A
below (urban) poverty line SDG-)
Road traffic deaths per Y+«
population SDG-Y 4,
Incidence rate of diarrheal disease in
Children under five years SDG-Y
Percentage of urban population living in
slums or informal settlements (MDG
Livelihood of Indicator) SDG-V) )
poor Percentage of women and men in urban
areas with security of tenure, measured
by (i) percentage with documented
rights to housing SDG-) Y, e,
Percentage of population using basic \, Y, Y%, 0,
sanitation services, by urban/rural AR
(modified MDG Indicator) SDG-1
Percentage of households with toilet
facility Other
Continuity of water services (hours per Other
day of continuous water supply)
Quantitative Number of jobs created Other
— emp-loyment Local employment for skilled/unskilled
3] and income i
= . and permanent jobs
£ . generation Other
E o Access to Amount of domestic investment Other
T §_ investment Amount of foreign direct investment Other
g E Number of workshop, seminars, and
g 2 Technology training related activities for capacity-
S transfer and building Other
] technology Amount of financial resources provided
self reliance for the capacity building for
development and transfer of technology | Other
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Category Indicators Monitoring/Parameters Relevance | Other SDGs
apply to
Number of participants/experts in
training programmes on the
development and transfer of
technologies, Other
Total volume (number and dollar value)
of joint R&D opportunities for
environmentally sound technologies
(ESTs) Other
Governance Corruption
safeguard P SPs
S Requirement of stakeholder
Participation . . . .
. involvement in decision making and
and civic . .
implementing of urban
engagement . .
o policies/strategies Other
(&)
= Institutional Integration of climate
g capacity change/adaptation measures in the city,
3 including sector, planning etc. Other
© Evidence of strengthened capacity and
coordination mechanism to mainstream
the climate resilience Other
Capacit - .
.p . ¥ No of training events for capacity
building and .
buildings and awareness
awareness Other
SPs
SDGs
Assessment SPs
Approach SDGs and
other
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SUSTAINABLE CITIES INDEX Y+) % 'Y 4 41 ale dalaical) ¢paall) cipdipa—V
TABLE 1: LIST OF INDICATORS USED IN THE SUSTAINABLE CITIES INDEX.

MNew indicators to the 2016 Index are shown in orange

Literacy rate World Bank
Education University rankings Qs
Share of population with tertiary | Barro & Lee, various
education national sources
Life expectancy World Bank
Health - —
Obesity rate World Health Organization
Demographics Dependency ratio World Bank
Income Inequality Gini coefficient World Bank

Affordability

Consumer price index

UBS Prices and Earnings

Property prices

UBS Prices and Earnings

Woaork-life balance

Average annual hours worked

OECD, UBS Prices and Earnings

Crime

Homicide rate

UMN Office on Drugs and Crime

Environmental risks

Matural catastrophe exposure

The International Disaster Database

Green spaces Green space as % of city area Siemens Green City Index
Energy use Energy Information Administration (EIA)
Energy Renewables share Energy Information Administration (EIA)

Energy consumption per $ GDP

Energy Information Administration (EIA)

Air pollution

Mean level of pollutants

World Health Organization

Greenhouse gas emissions

Emissions in metric tonnes (per
capita)

CDP Cities open data

Waste management

Solid waste management (landfill
vs recycling)

World Bank

Share of wastewater treated

OECD & FAQ Aguastat

Drinking water and
sanitation

Access to drinking water (% of
households)

World Health Organization

Access to improved sanitation (%
of households)

World Health Organization

Transport infrastructure

Congestion

TormTom Traffic Index

Rail infrastructure

Metrobits World

Airport satisfaction

Skytrax Woerld Airport Awards 2015

Economic development

GDP per capita

Brookings Global Monitor

Ease of doing business

Ease of Deing Business Index

World Bank

International visitors per year,

Tourism absolute & per capita Euromonitor International
Mobile connectivity United Nations Statistics Division
Connectivity Broadband connectivity United Nations Statistics Division
Importance in global networks Sepgraphy Department, Loughborough
niversity
Employment Number of people employed, % Brookings Global Monitor

of city population

"SUSTAINABLE CITIES WATER INDEX -WHICH CITIES ARE BEST PLACED TO HARNESS WATER FOR FUTURE

SUCCESS
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Sustinable Planning Standard? aaal)

ouldl) 48, )k Jhadl) Indicator i3« | Standard jlaal) Q)
Measurment Source Dimension
Cra s lpadd) ghlia) dud H-ll slpadll ghlial) Lpwi-) | Cladawall 84— ) 2l
(%) Adpaall i leniad Ay ¢)padl) | Environmental
Green Space
clabuall e LAY qual H-1II O LAY Gl Jacugia ¥
(L3/Ya) &luadl glpadl) alaliall
.(%)COY - SDGs-Y Sps] A Elag] Jagia— ¥ Baga Cpwuad— Y
Lol el s15¢d) 45l
Air Quality
(Particualate Matters) | SDGs-¥ bl alual) 3855 dpui—t
(%) PM\ . .o lsells
(%) Gl Gueay cilibgl) dai-o
SDGs-¥ RATYA|
(Lasies/¥ 0) H-1I Wy slaall 5laall dpas— aSadl) 3l la
)
Aifpand) o Lania¥) Apd H-1l | alead) Aball clilial) 4s-v | Environmental
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LAl
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Abstract

Egypt faces a number of challenges that curb the sustainability of new urban communities,
particularly the scarcity of Water resources and the shortage of the annual drinking water

resources per capital which will reach to ¢3. mv/person/year by Y.o. and increased the

demand of the water.

As well as the reflection of this issue on the threat of ambitious urban expansions of the
Egyptian state through the establishment of new communities to accommodate the population
increase and alleviate the congestion and overcrowding population and only focused on about

v/ of the area of Egypt. Therefore, the importance of the research is to identify and

activate the indicators of sustainable development in the new Egyptian urban
communities, in order to suit the challenges of the present and the future.

In order to address the challenges facing sustainable development and water resources,
research and study has been conducted in the international organizations and identify the
indicators of sustainable development through the dimensions of sustainability
(Environmental dimension - Social dimension - Economic dimension) and to measure the
adequacy of indicators derived from the Egyptian situation and to reach the most appropriate
and influential indicators in the issue of water scarcity.

The status of the new Egyptian urban communities was examined by analyzing and assessing
the current status of the water sector in the Egyptian new urban communities and applying
appropriate indicators of the sustainable development to the Egyptian situation that is
sensitive to the scarcity of water resources, which have been concluded.

Since the issue of water scarcity is a complex issue and its sustainability mechanisms and
challenges are significant, the research outcome some recommendations that help to achieve
indicators of the sustainable development in new urban communities such as, rely on
Alternative sources like groundwater and seawater desalination and use of design and urban
planning methods (WSUD) in selecting and planning the community site and other methods
that have achieved sustainability of water resources.

Key words:
(Sustainable Development Indicators -Sustainable Cities Indicators - New Urban

Communities - Water Scarcity - Water Stress — Water Sensitive Urban Design)



The final Results were determined and presented the theoretical study results and respond the research
guestion and the goals and what The appropriate indicators for the Egyptian circumstance were identified
and measure its relevance to the scarcity of water resources , This is followed by recommendations and
future research for master and PH.D degree.



Summary

The scarcity of water resources affects the overall development processes, which one of its priorities is
the sustainable urban development of new urban communities, where The Scarcity of Water Resources
is the biggest problem which encounters the planning of new cities, which can be an obstacle to the
ambitious urban progress desired by the Egyptian policy. where the annual water resources in Egypt per

capital has been slipped under the water poverty limit of Y+ .+ m¥/year to 1.+ mvy/year, and some studies

reveal that it will reach ¢1. m¥y/year in Y.o., as aresult of population Increasing. Thus showing the

importance of the research in figuring out and activating the sustainable development indicators of
the communities Which makes water resources more sustainable and consistent with local and
national issues, the Global environmental issues and achieve the objectives of the National Strategy

(Vision Y. ¥.). These indicators are identified by reviewing the following:

Chapter :- Indicators and Indexes for Achieving Sustainable Development in New Urban Communities

A theoretical background was created for the terminologies of sustainable urban development,
environmental and social and economic elements And the urbanization of sustainable communities and
the patterns and classification of new urban communities, and proving issue Research through the role of
water resources in achieving sustainable urban development and the challenges of sustainable
development for the new urban communities, especially the scarcity of water resources, and the study of
the goals of transformation from the traditional planning for the sustainable planning of new urban
communities, as well as the study of sustainable development indexes and indicators derived from
different studies.

Chapter Y:- The impact of Scarcity of Water Resources on the Sustainability of New Urban

Communities

Identifying the scarcity of water resources issue and its own indicators and the challenges facing water
resources in Egypt. As well as the reflection of the water scarcity concern on the sustainability of the new
urban communities in their various dimensions (social, Environmental, economic and urban). The
principles of the sustainability of water resources in urban communities have been analyzed through three
main elements (Flexibility and Adaptation - Resilience and Efficiency — Quality), Each component
contains a set of indexes and indicators that measure the sustainability of the water resource.

Chapter v:- The pillars and tools of the Sustainable Development of the New Urban communities in light

of the Scarcity of Water Resources

Mechanisms for achieving the sustainability of water resources for the new urban community have been
developed through the elements that are based on the sustainable development of new urban communities.
As well as development of the indexes and indicators that must be considered with each element.

Chapter ¢:- The Sustainable Development Indicators and Indexes which derived from the Global Case

studies in light of the Scarcity of Water Resources

A set of similar international case studies with the water scarcity issue have been analyzed and explained
the advantages and disadvantages of each case study and assess the extent of applicability to the Egyptian
situation and complete the indexes and indicators that were derived in the theoretical part.

Chapter ¢:-Analysis and Evaluation of the Indicators of Sustainable Development of the Water Sector in

New Urban Communities in Egypt

The appropriate indicators for the Egyptian circumstance were identified and measure its relevance to the
scarcity of water resources, as well as analyzed and evaluate the current state of the water sector in
Egypt's new urban communities and measures the indicators of sustainable development that fitting to the
situation of Egypt, which considers the scarcity of water resources, which was derived from the
theoretical part and assurance the most influential indicator of water scarcity is the utilization of the SPSS
program to prioritize mechanisms to deal with water scarcity issue

Chapter 1:- Results and Recommendations and future Research
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