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Abstract This research was built on previous work for the
evelopnent of the 2015 Abdali Master Plan. sustainable
igh density mixed use (HDMU) development in the Abdali

sustainable urban design principkSUDP) application for area conceived as part of master planned areas in a hew one
9n p P PP area of activity for Amman and for Jordan. This area was

regenerating new “Yba“. Qeyelopments in the Amman Mas.te uilt on the application of sustable urban design
Plan, Jordan. Sustainability; the use of resource and materlag

This research tries to define and explore the application oﬂ
LEED-ND approach as a tool to evaluate the extent of

as well as the delivery of resource efficient spaces, product finciples. At the commencement of this research, it was not
; Y : . P  Pr nown how these principles were implemented in the Abdali
and services, are an increasingly important factor in the

: : S context or what criteria/indicators could be applied to enable
evolution of urban environments. Urban regeneration is ANpis to happen. Accordingly, there was a need to rebesard
urban development comprising a small to medgired identify a framework addresses the issues taking advantage

g:)srtrzlrﬁter(\:,}/zlatlh a?1d brrggiatzsgglefa?:filitigzus'll'nhgis ?an[o F;Zg?::sc’f the opportunity to integrate sustainable development
SO X . . solutions to guide future development. The research aims to
community demands due to increasi population and

migratory trends into ciies. The need to undertake thisexplore the applicability of defined sustainable urban design

research in Amman is that Amman remains a little studiedprinCipIeS h the Amman context using sustainable urban
oo . . ; design approaches such as; LEED through discussing
city in spite of a growing body of work on Arab urbanism. It

has therefore become necessary to address the issues takiand exploring key aspects related to sustainable urban design
y f?l%icators, to investigate criteria to regenerate sustainable

g(ejvmie?ct)a%eentofsotlrzﬁior?spt%rturtljlitge t}% tulrneteg::/t(ealo S;ztr?tma_l?rl]iurban developments in Amman. Itgposes a set of multi
P 9 p : recommendations that can constitute a framework for

primary research aim is to explore the applicability of o L . : .
. . . . .7 .~ providing the guidelines for implementing sustainable urban
definedSUDPin the Amman context, to investigate criteria design principles in a rapidly growing city.

to regenerate sustainable urban elegment centers in
Amman. Using existing literature, this paper will review
global SUDP as it applies to the Amman context and
highlight the extent ofSUDP application for regenerating
new urban developments in the selected case study are

Research problem

The primary research problem defined with examining the

@bdali area design, and highlighting the use of sustainable
. o : rban design principles and the extent of the success of
Contextderived data and statistics analysed together with thedesigner ideas in applying them. This paper seeks to explore

A”T'ma.” Master Plan \.N'”.then be “?ed to explore thewhether the Abdali area in Amman achieves the main
guidelines for the application of sustainable urban design

rincioles usina LEEEND approach. by exploring the purpose that is designedrf This could be achieved through
princip 9 pp N, by exp 9 testing sustainable urban design approaches such as;-LEED
indicators affecting the effective delivery the new urban

developments in the specified ardhe papeconclude with ND using its indicators.
a series of multffaceted recommendations based on lesson
learnt from Al-Abdali area as a case studferefore it
contributes to develop the Amman master plan through
regeneratig new urban developed areas.

%\/Iethodology
The research used the testimgt approach in depending on a
mixed method to achieve the main objectives at two stages.
The frst, it tested the quantitative indicators identified in the
literature review in the context of the Abdali master plan in
Keywords: LEED-ND, Sustainable Urban Design Principles Amman by the content analysis. this was achieved by using
(SUDP), Urban Development, Ammal-Abdali study visits, direct observation unstructured interviews as a
gualitativemethod, which were used to understand the main
features of the Abdali Master Plan. The second, it was used
to test variables defined as: qualitative indicators and check
guantitative indicators by using a questionnaire survey as a
rhuantitative method, whiic increases the credibility of
research results. The survey analysis was done by developing
Pand distributing questionnaire to a wide range of
stakeholders in the Abdali master plan in Amman. The study
nalyzed all collected data to get the research fisding
chieving the main aim of this research.

INTRODUCTION

Sustainable urban design, based on an environfrientlly
practice, is a prevalent concept in architectural and urba
thinking. Miller [32] argued that understanding sustainable
urban design requires an examination of the relationshi
between urban desigand sustainability. It focuses on the
relationship between buildings and the environment
considering the importance of meeting present needs withou
losing sight of the right of future generations.
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The testingout approach is the process of using quantitative After understanding how sustainable urban design principles
methods and qualitative methods to evaluate Hgs®s, constitute an essential nucleus to achieve sustainable urban
theories and indicators [4731]. These methods involve the design practices in urban areas, was found that the
evaluation of indicators by numerifacts, content analysis application of these principles needs a set of indicators to be
and stakeholders. Nevertheless, the testumgapproach is applied effectively. The next section outlines the process by
limited as a means of identifying and quantifying the criteria which a multitude of suitable urban sustainability indicators
on which hypotheses are based [38]]. This is because it were reconciled before a final list was definetl aised for
depends on concentrations tested, its stadisgpower is t he "t esting purposeo of thi
influenced by variability and its inability to calculate

confidence intervald28] [43]. Therefore, this study also Urban sustainability indicators

utilised two methods such as; qualitative and quantitative toThe use of sustainability indicators helps decision makers to

support the results of the testingt approach. be better informed about the impact of future development in
line with an understanding of past experien&¥ [33] [3].
LITERATURE REVIEW The use of indicators also offers the opportunity to improve

The research is predicated on the role LEED approach  the knowledge and practice of sustainability by providing a
play in identifying the extent of sustainable urban designbasis of analysis and decision makiid] [9] [7] [33] [40].
principles application for regenerating new urban Therefore, measuring sustainability indicators provides
developments in Amman using the Abdali area. Three keyenvironmental, social and economic information which can
concepts relevant to this esrch are therefore examined in be seen as significant tool for communicating information to
this section. The first is that of sustainable urban designdecision makers and also to the public in a straightforward
principles, the second is that of the LEND indicators and and easyto-follow manner [22] [23]. In broad terms,
the third is that of the Abdali master plan in the city of indicators can be used to evaluate the performance of

Amman. projects, buildings, communitieand countries [48]
In order to achieve the stated aims of the study, the literature
Sustainable urban design principles review on indicators highlights the Council of the European

Thomas and Fordhaf4] describe sustainable urban design Union Sustainable Development Strategy (European
as "the sustainability in the physical aspects of an urbarCommission, Eurostat, [15], international urban
environment that include the buildings and their engineeringsustainability indicators CSD, UN46], Shen et al.[42],
systems, transport systems, green and open spaces, ener@fsED ND [25], BREEAM Communitie§10], GORD/GSAS
water and waste simms". It can also incorporate ND [21], Green Star [20], ESTIDAMA [13]SuBE Tool,
architecture, urban planning, landscape architecture, and civiénd other scientific papers aadthors like Serge Salat, [39]
engineerind34] [16]. From the thorough examination of sustainability indicators
The measurement and the application of sustainable urbashown in the Appendix 1, it is noted that some of those
development principles in the community require the indicators reviewed were excluded from the analysis
implementation of appropriatsustainability indicatorfL2]. undertaken as part of thetudy. A subset of the indicators
For the purposes of this research, there should be afincluding the United Nations Sustainable Development
understanding of what the sustainable urban desigrindicators, Eurostat Sustainable Development Indicators,
principles are that can be used to constitute an essentid@REEAM Communities, the EstidaniRearl Community
nucleus to achieve sustainable urban design goals in urbaRating System (PCRS) and GORESAS were excluded
areas. The emphasis is, therefore, ooty development and  because oftte emphasis they placed on broader aspects of
an understanding of the principles of urban sustainability tosustainable communities at the expense of specific measures
deliver it. These principles are discussed . around sustainable urban design practices such as: proportion
For the purpose of this research, these principles are definedf population living below national poverty line, number of
as principles that caachieve sustainable urban design goals sworn police officers perD,000 population and nutritional
covering a range of social, environmental, economic andaspects of child health status and risks. Additionally, GSAS
governance issues. The Greater Amman Municipality used ancludes indicators to address social and environmental
set of principles of sustainable urban dedigat addresses issues without taking into account the most important
the above issues while taking advantafythe opportunity to  economic and governance issues related to sustaiogian
integrate sustainable development solutions to guide futurelesign. The decision was taken to exclude the Green Star
growth and development [18T his vision was put together system because, as Australia's only national rating system, it
proposed densification of areas in the city. These principleplaced undue emphasis on local conditions for sustainable
are represented in; (1) integrate ecologically sensitive urbaruildings and sustainable community development in
design guidelines, (2) culture and heritage promotion, (3)Australia. It canot, therefore, be used by this research to test
green city principles, (4) effective gavence and service the indicators related to sustainable urban design specifically
delivery, and (5) public spaces and social inclui®j [35]. in Amman. Morever, SUBE Tool was also excluded because
Up to now, this section of the literature review discussed thet addresses generally sustainable urban development issues
principles of urban sustainability, which should be pursued inat neighbourhood level.

a manner that maximizes the efficient utitiva of energy  Accordingly, this thesis has not adopted these indicators but
resources, and minimizes or eliminates local and globalshifted its focus to those that are applicable to sustainable
environmental degradation. urban design at neighbourhood level. One such list is the
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LEED-ND approach which will be examined. Neighborhood Pattern and 1. Walk able Streets
Design 2. Compact Development
3. Mixed-Use Neighborhood Centers
Leadersh- H E d E H al D H f 4. Mixed-Income Diverse Communities
g Ip in nergy an nvironmen eSIgn or 5. Reduced Parking Footprint
Neighbourhood Development (LEEDBND) 6. Street Network
. . . 7. Transit Facilities
LEED is a certification programme deveIOPEd by U.S. Green 8. Transportation Demand Management
HP®H H 9. Access to Civic and Public Space
Bwlgjmg Council at the' end of the 199(036] [26]. The 1o, Acceae o Ro e it
motivation to create this system was the demand for an 11.  Visit ability and Universal Design
12.  Community Outreach and Involvement
assessment tool that can measure and compare the 13, Local Food Production
H HR HPH 14.  Treelined and Shaded Street:
sustainability of the building§27]. The Natural Resources 15, Neighborhood Sehools
Defence Council (NRDC), the U.S. Green BU|Id|ng Council Green Infrastructure and 1 Certified Green Buildings
(USGBC) and the Congress for theew Urbanism (CNU) Bulldings L Bl Gy ey
have jointly established a measurement system for evaluating Py ‘éﬁ;ﬁ;ﬁffgﬁgitnzaggzcszping
and rewarding neighbourhood planning and development 6.  Historic Resource Preservation and Adaptiy
practices according to the framework of the LEED Green 7. ﬁ?ﬁmizeq Site Disturbance in Design and
Building Rating Systenj25]. The LEEDND approach has Construction
R A . . 8. Storm water Manageent
three basic rdicators: smart location and linkage, 9. Heat Island Reduction
neighbourhood pattern and design, and green infrastructurs 19 gﬂg;ggs;;;‘x;b,e Energy Sources
and buildingg4]. It also includes two additional categories: 12 E;Ségﬁﬁéﬂg:;% fg;;ggmy
innovation and design process and regnﬁaﬁ] [25] [41] 14, Wastewater Management
From the literature, it is obviousiat LEEDND attempts to 6. Sold Waste Management Infasiructure
enable its use in and suitability for other countries but, as yet, : : 17. _ Light PollutionReduction
it has been implemented outside the United States|"ovwonandbesionProcesy % inrovaton and Eremplary Performance
successfully. It can, therefore, be considered an approach thgiegional Priority 1 Regional Priority

fits another local government policies although sérg

differences between them across districts, which affect locallhis section identified the indicators related to the process of
development pattern§26] [27] [5]. Moreover, this approach application of sustainable urban design principles in the case
includes indicators that address environmental design witlof Abdali area that can be measured at the neighbourhood
taking into account the most important social, economiclevel. Therefore, the next section presents the case of Abdali
issues as tated to sustainable urban design. Additionally, it area in Amman for testing the identified indicators for
applies to new land development projects or redevelopmenproviding guidelines can be used effectively in the context of
projects containing residential usesnresidentialuses, ora  Amman

mix. This therefore accords with the selected case in this

study, which was desigd based on the above identified The Abdali Master Plan as a case study

sustainable urban design principles by the Greater Ammarfbdali district is described as the new downtown of Amman,
Municipality. which considers the largest mixede development project
Table 1 shows the LEEDND approach which includes the ever constructed in the heart of the Jordanian capital (Abdali,
urban sustainability indicators and their measurements tested004). Project areas is 384,000 m? of land where the project
at the neighborhood level. Finallthis approach consists of comprises of a total builip area (BUA) of over 2 million m?
four categorizations to measure these indicators at the Abdafonsisting of residential apartments, commeraidfices,
neighborhood level. These categories are represented ifjotels and serviced apartments, retail outlets as well as

Basic Certification (40 49), Silver Certification (50 59), medical and entertainment facilitigs.also includes seven
Gold Certification (60" 79) and Platinum Géfication (8071 main entrances serviral of project [24].
110). The project aimed to collect tradition and originality of

Jordan along with higher modernity and progress of
Table 1: LEED-ND Model; (Sources: LEED, 2009a). Modified by ~ Civilization standards, be new urban sustainable town, work

the researcher to provide a safe environment, healthy and vibrant. Abdali
Indicators Measurements district is strategically loated in the centre of major
Smart Location and Linkage 1. preferred Locations i i i i icti i
2 Brown felds Redevelopment _comm(_armal_, financial, public, touristic _and r_ned|cal
3. Locations with Reduced Automobie institutions in the heart of Amman as shown in the Figure 1.
ependence
4. Bicycle Network and Storage
5. Housing and Jobs Proximity
6. Steep Slope Protection
7. Site Design for Habitat or Wetland and Watd
Body Conservation
8. Restoration of Habitat or Wetlands and Wat|
Bodies
9. Long-Term Conservation Management of

Habitat or Wetlands arid/ater Bodies

Figure 1: The Hashemite Kingdom of Jordan: Abdali location,
(Sources: GAM, 2010). Modified by the researcher
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At the heart of the Middle East and providing easy access tmeighbourhood level, in the case of-#bdali area in
North Africa, the GCC and the Levant, Jordan has a lot toAmman.

offer [24] [2]. Besides its strategic location, the Hashemite From the literature review, urban sustainability indicators
Kingdom enjoys a progressive fremrket economy and were classifid assmart location and linkage, neighbourhood
political stability, m&ing it a preferred destination for pattern and design, green infrastructure and buildings
business leaders, investors and visitors gi&. With the innovation and design proceasdregional priorityas shown
new downtown, Abdali, rising in the capital and other large in Table 2. The following sections present the findings in the
scale projects taking place in Jordan as a whole, theappointed case study area.

countryds of ferings inptowardexponentially advanc

becoming a safe and prosperous haven for all businessdadicator 1: Smart Location and Linkage

(Figure. 1). Therefore, this case was chosen due to it isMeasurel.1: Preferred Locations

situated in the heart of Amman, Abdali is the first area in This measure refers to thdevelopment on a site that is
Amman that is being developed under the new local mixed highly accessible and connected to other nearby
use planning ates, which represents the exceptional synergydevelopment. This project was developed within existing city
of residential, commercial, hospitality, medical and retail to reduce adverspublic and environmental health effects
outlets in one vibrant and prestigious addr€nerally, the  associated with sprawl. Accessibility is achieved from 5
Abdali district creates a modern downtown previously streets by 7 Main entrances and 9-sefitrances as shown in
missing from Amman, which will cat to business and Figure. 3

lifestyle requirements, as well as create additional

employment opportunities and provoking an unprecedented IR 72 2% S

influx of investments from Jordan and the region. ot «

It is noted that the first phase of Abdali project lies on ) A ot /

251,000 sgmof land and contains 33 separate mgk /g‘o%' i

building and tower projects owned which were developed by % _,\(,\ '@
a multitude of local and international investors (Figure. 2). !

The second phase lies on 133,000 sgm adjacent to the first
phaseTable 2 also offers the idéfied built-up areas to each ? o
function of the main zoning at the two phaséhe po ' _
infrastructure for the two phases mirrors that the Abdali 4 e i
district will be the new downtown reinforced with the T ;

concepts of a smart city. Figure 3: Alabdaliarea accessibility, (Sources: Google,

2017). Modified by the researcher

Measure 1.2: Brownfield Redevelopment

This measure refers to the remediation of a contaminated
site. Al-abdali project is considered to be a prime urban
location which is appropriate for development. This was
because of Avoiding the development of inappropriate sites
and reducing the environmental impact from the location of
this area on the site, thereby reducimyessure on
undeveloped land.

Figure2: Abdali plan phases, ¢8rces: GAM, 2017). Modified by the
researcher
Measure 1.3: Locations with Reduced Automobile

Table 2: The data extracted from the content analysis of Abdali area
Dependence

(Sources: the researcher)

Phase 1 Phase 2 Total Area This measure refers to the development in an area that is
Bult-up area | 1,030,000 @ | 970,000 A > million m2 well-served py trar_15it or ha_s a low average driving ratg. Itis
_ noted that this project location has mulbtidal transportation
Residential 261,000 = 25%| 708,000 =72% | 969,000 = choices as shown in Figuré.
49% Y = TE ‘
Commercial 547,000 = 53%| 186,000 =20% | 733,000 = | i
36%
Medical 73,000 = 08% | ------=----mmmmes 73,000 = 4%
Hotel 149,000 = 14%| 75,000 = 08% 224,000 =
11%

Data analysis

Figure 5:multimodal transportation choicés Abdali area, (Sources: the
researcher, 2017).

The purpose of this section of the research is to test thé/le_asurel.4: Bicycle Network and Storage_
indicators identified as part of the literature review at the This measure refers to locate along a bicycle network and
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provide bicycle storage and parkindil-abdali project  Measure 1.8: Restoration of Habitat or Wetlands and
promoted bicycling and transportation efficiency, including Water Bodies

reduced vehicle miles traveled (VMT). Figure. 5 shows thatThis measure refers to the restoration of degradediten
this project provided aaxisting bicycle network of at least 5 habitat, wetlands, or water bodies, and conserve in
continuous miles in length is within ZfMile bicycling perpetuity.

distance of the project boundary. Moreover, the projectN/A

secures an enclosed bicycle storage areas, which are locked

and easily accessible to residents and wstkie addition to  Measure 1.9: Long-Term Conservation Management of
informational signage on using the storage facilities asHabitat or Wetlands and Water Bodies

shown in Figure. 6. This measure refers to the implementation of a H@mm
management plan for esite habitat, wetlands, or water
bodies.

N/A

Indicator 2: Neighbourhood Pattern and Design

Measure?2.1: Walkable Streets

This measure refers to thimprovement of the pedestrian

experience at the street levdlhe Abdali project includes

building frontages facing a public spaces, building heights

appropriate to street widths with ratio of 1:3, continuous

sidewalks were at least 2.4m wide on retail or mixed

blocks and at least 1.2m wide on all other blocks, and limited
arage entries (Figure. 9). In addition, improve the pedestrian
xperience at the street level by providing: frequent building

Figure5Bi cyc | e 6 s Higaré6hBsi c y c | e GnsAbdaleare® i n

in Abdali area,(Sources: Sources: the researcher, 2017). - - ]

the researcher, 2017 entries, groundevel windows, orstreet parking, elevated
groundfloor units, low street speeds, and/or minimal

Measure1.5: Housing and Jobs Proximity driveway interuptions of sidewalks (Figure. 9). Also there

This measure refers to locate jobs and housing, particularlyare 60,000 sgnof pedestrian roads, public piazzas and
affordable housing, nearby each othkris noted that this landscaped public parka].

project provided affordable residential component, in
addition to encouraging balanced communities with a
diversity of uses and employmeapportunities (Figure. 7

viIswanve

Figure 7 Mixed usesn the Alabdali area, (Sources: thesearcher, 2017).
Figure8: Landusesin the Alabdali area, (Sources: GAM, 2017).

Modified by the researcher ‘: R
1
Measure 1.6: Steep Slope Protection
This measure refers to the protection of steep slopes from

development.
N/A
Figure 9 Walkable streets1 Al-abdali area, (Sources: the researcher, 2017).

Measure 1.7: Site Design for Habitat or Wetland and

Water Body Conservation Measure2.2: Compact Development

This measure refers to the conservation ofexisting on This measure refers to the addition of homes and/or non
site habitat, wetlands, or water bodiep@rpetuity. residential space to make efficient use of laRidure. 10
N/A shows that this area includes 12 or more dwelling units per

1000 M2 for residential uses if residentt@mponents were
located within the walk distances. It also includes at least
0.80 floorarea ratio (FAR) for nomesidential uses with a
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diversity of uses and employmempportunities (Figure. 10).
Moreover, this project was designed with internal ssreet
such that its internal connectivity is at least 35 intersections
per square kilometre [19]

Figure D:land uses ofhe AFabdali area, (Sources: GAM, 2017). Modified g6 12:parking footprint in thebdali area, (Sources: the researcher,
by the researcher 2017).

Measure2.6: Street Network

This measure refers to providing superior connection of
egtree'[s to each other cdiradjacent areas, and avoid -del
Sacs. Al-abdali project has high levels of internal
connectivity and are well connected to the community at
(?arge (Figure. 13). As well as it promoted the use of

worship, in addition to it contains on recreation facilities like multimodal transportation which improve public health by

parks, gardens, open spaces and ecological areas ag‘{fcouragmg daily physical activity and reducing the negative

particularly important for urban environments (Figure. 11). fects of motor vehicle EMmISsIons. Figure digers a set 9f
sidewalks and streets were available for general public use

and not gated.

Measure 2.3: Mixed-Use Neighbourhood Centres

This measure referdéo providing neighbourhood shops,
services, and amenities clustered in neighbourhood centr
within walking distance of residents and each otlieis
noted that this area includes a wide range of services lik
libraries, civic buildings, community cense places of

Figure 11:Mixed-use neighbourhood centres in thiedali area, —~
(Sources: the researcher, 2017). Figure B: Street network in thAbdali area, (Sources: the researcher, 2017).
Measure2.4: Mixed-Income Diverse Communities Measure2.7: Transit Facilities

This measure refers to providing diverse housing types and his measure refers to ensuring shelters, benches, lighting,
affordability levels to encourage balanced communities withand information displays at transit stop&menities like
a diversity of uses and employment oppottiesi shelters, benches, lighting, and information displays at transit
N/A stops are available within the abdali project for providing
fully comfort for the stakeholdef&igure. 14).
Measure2.5: Reduced Parking Footprint
This measure refers to minimizing surface parking lots and
discourage them along building frontages. Also provide
bicycle and cashare parkingFigure 12 shows that the
project used multiple strategiéisat can reduce the need for
car use like ride sharing, flexible working hours, pedestrian
and bicycle promotion, reduced amounts of parking, and
minimized surface parking lots. Therefore, this area was g —
serviced by sufficient, secure, and welhced bicyte and Figure 14Transit facilities in theAbdali area, (Sources: the rééearcher,
carshare parking for visitors and building occupants. 2017).
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Measure 2.8: Transportation Demand Management input. There was an effective participation by the local
This measure refers to the encouragement of use ofommunity to hear their views about Greater Amman
environmentally preferable transportation choices withMuni ci pal i tydéds proposals for
transit passes, shuttles, vehicle sharing, and/or unbundlediere some meetings with the local community to take
patking pricing. account of their views for the new desigor fthe abdali
N/A project. However, there are many existing issues between
them which have not yet been resolved. These problems
Measure2.9: Access to Civic and Public Spaces arose because of the unsuitability of a set of regulations and

This measure refers to providing squares, parks, and plazdaws which govern land use [19]

within walking distance of residents and commercial tenants.

Figure. 15 shows that a wide range of amenities like civicMeasure2.13: Local Food Producton

buildings, open spaces and community centres areProvide access to gardening space, local produce, or a
constructed by t his proj ecftar mer 6nse emairnkge t a communityods

cultural, physical, social, and spiritual needs. N/A

Measure2.14: TreeLined and Shaded Streets

This measure refers to designing line and shade streets with
trees.lt is noted that the project uses two options to achieve
this criteria. The first is tredined streets that were designed
and built to provide street trees on both sides of at least 60%
of existing streets within the project, in addition to the use of
this option on the project side of bordering streets and
betweenthe vehicle travel ways and walkways, at intervals
averaging 12 M. The second is shaded streets that provide
shade over at least 40% of the length of sidewalks on streets
within the projectFigure. 18).

Figure B: Civic and Public Spaces in tiddali area, (Sources: the
researcher, 2017).

Measure2.10: Access to Recreation Facilities
This measure refers to providing indoor or outdoor
recreational facilities.Amenities like open spaces, parks,
ecological areas, and gardens are particularly designed for &
urban environment to increase social interactamd more
physical activity forcommunity (Figure. 16).

0 Wi o o
Figure B: TreeLined and Shaded Streets in thiedali area, (Sources: the
researcher, 2017).

Measure 2.15: Neighborhood Schools
This measure refers to locate within walking distance to local

schools.
N/A
Figure B: Recreation facilities in thAbdali area, (Sources: the researcher,
2017). Indicator 3: Green Infrastructure and Buildings
Measure 3.1: Certified Green Buildings
Measure2.11: Visitability and Universal Design This measure refers to containing at least one building

This measure refers to designing public spacesdavedling certified under LEED or a similar green building rating
units for all abilities.Figure. 17 showshat the project has system.

considered design of a wide range of public spaces and\/A

dwelling units for all society strata, but it focused on the high

society strata more than other strata due to expensive prices

and costs insidehie abdali area [2]

| Measure 3.2: Building Energy Efficiency

This measure refers to providing superior building energy
efficiency. It is noted that the project included the
construction of energgfficient buildings that reduce water,

= ' : air, and land pollution and adverse environmental effects
”mmr,, b S M'“if from energy consumption and production (Figure. 19).
R A

Figure I7: Public spaces in th&bdali area, (Sources: the researcher, 2017).

Measure2.12: Community Outreach and Involvement
This measure refers to base project designs on community
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(Figure. 22). Reductions were atbuted to use of
combination of strategies are represented in; 1) use of
captured rainwater, 2) irrigation efficiency, 3) use of recycled
wastewater, and 4) use of other rutable water sources,
such as aiconditioning condensate, storm water, and
foundation drain watef1].

Figure B: Building energy design in th&bdali area, (Sources: the
researcher, 2017).

Measure 3.3: Building Water Efficiency
This measure refers to providing superior building water
efficiency. The project encouraged sustainable water use in
the operation of buildings and their sitgd. Figure. 20
clarifies that it succeed to maximize water efficiency within
buildings through identifying means of reducing potable
water consumption to reduce tharden on municipal water
supply and wastewater systems, therefore reducing effects o i o
natural water resources. This was achieved by employing  Figure 2: Water landscaping design in tAgdali area, (Sources: the
multi strategies like efficient toilet fixtures and grey water researcher, 2017).

treatment system, which use nearly 50% less wttan

water use baseline calculated for the buildt

Measure 3.6: Storm water Management

This measure refers to retaining and treating storm water on
site. The project plan includes comprehensive plans for
designing and implementing a storm water management
system|[2] [18]. The implementation of a comprehensive
storm water management plan for the project that retains on
site, through infiltration or reuse. leduced storm water
pollution by keeping as much runoff as possible from
flowing off the site and filtering and reabsorbing storm water
runoff naturally, using multi techniques like use of stsde

fi's wal edyidg, dntl oftan marshy areas), greenfsp
and storm water retention basiffsgure. 23).

Figure20: Water energy design in thébdali area, (Source#l-abdali,
2008.

Measure 3.4: Wastewater Management

This measure refers to reuse treated wastewater.
Al-abdaliproject made to reduce pollution from wastewater
and encouraged reusing wastewater from buildifigjs
Wastewater reuse ranges from relatively simple gray water
systems that exploited neewer wastewater for irrigation
onsite. Gray water treatment washmved by a water

circulation that is incorporated in every project within Figure 2: Storm water design in thibdali area, (Source#l-abdali,

Abdali, which collects and treats gray water from showers 2008.
and sinks, and rases it for flushing and irrigation purposes
(Figure. 21). Measure 3.7: Existing Building Use
This measure refers to reuse existing buildings.

N/A

Measure 3.8: Historic Resource Preservation and
Adaptive Use

This measure refers to reuse and restore historic buildings.
N/A

S Measure 3.9: Minimized Site Disturbance in Design and
Figure21: wastewater design in thédali area, (Sources: the researcher, ~Construction

2017). This measure refers to preserving heritage trees and
previouslyundeveloped land.
Measure 3.5: Water-Efficient Landscaping N/A

This measure refers to reducing water consumption for

outdoor landscapinglhe project sought to limit the use of peasure3.10: Heat Island Reduction

potable water and other natural surface or subsurface waterhjs measure refers to use roofing and paving that reflects
resources for landscape irrigation of the project site by 50%nstead of absorbs solar he@ihe project used a wide range
from a calculated baseline df ghechahidh toS redud Oabsorpti®r &f solaW Adate hré N
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represented in providing shade from open structures, such dgeasure3.13: District Heating and Cooling

canopied walkways and solar photovoltaic panels, and usinghis measure refers to providing building heating and
high-reflectance and vegetated roofs of new buildings within cooling through a shared neighborhewidle system.

the project at least 50% of the buildings ro@fgure. 24). For the encouragement of the development of enrergy
efficient neighbourhood, the buildings employed district
heating and cooling strategies at neighbourhood level to
reduce energy use and adverse eneetpted environmental
effects(Figure. 27).

Figure24: Roof garderin theAbdali area, $ources: the research2017).

Measure3.11: Solar Orientation

This measure refers to increasing passive and solar access by

orienting buildings or dense blocks to maximize noghd

south facing exposurd.o encourage energy efficiency, it is  Figure27: Heating and Coolingystem, (Sources: the researcher, 2017).
noted that the Ahbdali area tried to create optimum
conditions for using passive and active solar strategies. These i
strategies could be summarized in; the project was located offl€asure3.14: Infrastructure Energy Efficiency

existing blocks which was oriented at$e@5% of the blocks h_is measure refers  to provid?ng gneﬂjﬁcie_nt_
have one axis within plus or minus 15 degrees 0fnelghbourhood infrastructureThe project tried to limit

; ; adverse environmental effects from energy used for
geographical eastest(Figure. 25). operating infrastructurg18]. This was achieved through
working with the municipality to design and implementddl
2 - : x o new infrastructure, including but not limited to street lights,

v A{{-:ﬂ"f. R — and water and wastewater pumps, therefore achieving a 15%
&L s »z_—ﬁ;’.“ 9T - annual energy reduction below an estimated baseline energy
A 3‘ use for the infrastructure of this projéEigure.28).

’ 4
Phasel/
// /v

Figure 25: Abdali plan, (Sources: GAM, 2017). Modified by the researcher

Measure 3.12: Light Pollution Reduction

This measure refers to thienitation of exterior illumination
and direct it downwardMulti strategies for reducing light
pollution were used by the buildings of project to increase
night sky access and improveaght-time visibility [18].
These strategies could be included diregtartificial light
downward instead of upward and outward, in addition to
using more frequently spaced, lower intensity lights instead
of only a few very brighlights (Figure. 26).

Figure28: infrastructure energy systewithin the Abdali area, (Sources:
GAM, 2017). Modified by the researcher

Measure3.15: On-Site Renewable Energy Sources
This measure refers to generating renewable energjt@n
The project encouraged -@ite renewable energy production
] ) o ) to limit the adverse environmental and economic effects
Figure26: Light design in thé\bdali area, (Sources: the researcher, 2017). associated with fossiliEl energy use [2]t is noted that the
Greater Amman Municipality worked to develop -site
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