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SUMMARY

Rapid urbarzation challengesn recentdecadesequirea globalurban reformconcerning
natural disasterisk reductionmeasuresand consideration ofother importantsocial and
financial aspecs. The concept oAfir esi | i ent c i t wyhan aseaso Beome n
more flexibleand efficientin facing natural and manmade disastepsotecting lives and
properties and promoting econonaind sociadevelopmentAthens which is theapital and
the mostdevelopedmetropolitan area dbreecerecentlyreconsideredts planningprinciples
mainly due tothe severeeconomic cisis that ha resultedin significant unemployment rates
However, n the near futureocial, environmentabnd economiwulnerability of Athens will
increase due tohe expected increasef populaton caused by the continuing and rapidly
risingrefugee movemestboth from Asian and African regiarle addition,the large number
of old and poorly maintaineduilding stock may result inevenlower safety levels for the
residentof Athens,as Greecesiin a zone of high seismactivity. As a result, a large scale
urban interventiorshouldbe plamed andimplemented in ordefor the city to beomemore
resilient this reform may act as a longerm risk management plamhe objectives of this
studyarefocusedon increasing resiliencandredudion of the risksof natural disasterat the
historic center of Athenwith an emphasis on earthquake and flood thiediterature review
of the concept o&resilient city is undertadn together withihe princplesrelated to resilient
urban planningA brief analysis of theurrent situation oAt h ecansebis conducteds a
case studyby collecting primary and secondary datapatal analysis tools, like Thiessen
Polygons, mappingnd case studies revieae the methodologies that have beapplied. An
urbanresiliencespatialguide focusing onplanning for moreefficient use ofopen spaces in
the casestudy areq is proposed
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1. THE CONCEPT OF A RESILIENT CITY AND ITS CHARACTERISTICS

Resilience is defined by thénited Nations Office for Disaster Riskeduction (UNISDRRgs:

fthe abilty of a system, ecomunity or society exposed to hazards to resist, absorb,
accommodate to and recover from the effects of a hazard in a timely and efficient manner,
including through thepreservation and restoration of its essential bagiectstres and

f unct (UNIBBR02009). In recent years, the concept of resilience, primarily used in
ecology (Hebert, 2016), issedin a range of scientific areas with a number of interpretations
(Meerow and Newel, 2015; Meerowadt, 2016).

In urban planning termology, resiliencerelates to the ability of cities to respond to crises
and improve their services towards their residents and visitors (Melkunaite and Guay, 2016).
However, there iga variety of opinionsegarding thelefinition of urban resilienceglmost25
versonsof this termhave beempresented in the literature review throughout the decade 2003
2013 (Meerow efal., 2016).Generally speaking, the terfnesilient cityo is defined as a
sustainable network of human communities and physical systems (Godschalk, 2003y, Watso
2016;), which helps the city to epared in order to absorb disastand to recover from

any shock, while maintaining its identity, its structures, its main functions, its adaptability and
its level of development, despite the constant changes [@RLIK010; Lerch, 2015).

Physical systems include the @yinfrastructure and its natural environmental components.
According to Godschalk (2003), it he physical
arteries, and mus cderncy it imthode which, ifcheyscan opefate ander e me r
extreme stress, camontinue tocontribute to the functidng of the city. Regardingoopulated
communities, the same scholar (Godschalk, 2003) notes that, because they are the social and
institutionalcompnent s of the city and, t herefore, A
activities, responding to its needs, and | e
survive so that the decision making process can be performed as smoothly ag.pdssibl
approach of Meerow el. (2016 is similar, differing in the fact that they perceive the city as

a complex urban system divided into set@chnical and sociecological systems. Their
emphasis on the city's social nature converges in opinionGattschalk (2003), who argues

that, unlike in the past when the resilience programs focused on physical systems, today,
mitigation programs should focus on human communities, as they are the ones responsible for
urban resilience.

Cities, therefore, in orddo become resilient, required lotgrm and integrated strategies that

neecd to be approached in an integrated and systematic manner so as to reduce
vulnerabilities and risks. Such strategies also concern urban @deglgrianningnterventions
sincetkt se i ncrease the cityobomtural digasdecsias well dsahe bet t
varioussocial, economic and structural pressures that it will fakeed, Evans (2016) lists



11 principles to be utilized in resilient cities in terms of urban aesigble 1, bellow, groups
these principles in four key sectors.

Resilient cities and neighborhoods should:

1 Embrace density, diversity and mix of uses, users, building types
' public spaces.

Focus energy and resources on corisgr enhancing, and creatir
2. strong, vibrant places, which are a significant component of
nei ghborhoodés structure and o
Plan and design for redundancy and durability of their life safety
critical infrastructure syems. Planning and design of these systems
3. aim for levels of redundancy and durability that are commensurate
the increasing environmental, social, and economic stresses ass
with the impacts of climate change.

Prioritize walking as the preferred mode of travel, and as a def

Urban Planning

4. ; ;
Transport compone_nt of a health_y quallty of life. _
Sustainable Motity Deve_lop in a way that is trgnSI_t _suppor_tlv_e. _ _
6 Provide the needs of daily living, within walking distance (a 50(
' radius).
Conserve and enhance the health of natural systems (including cl
7. and areas of environmental significance, and manage the impa

climate change.

Enhance the effectiveness, efficiency and safety of their technica
industrial systemsand processes, including their manufacturi
8. . transportation, communications and construction infrastructure

Environment . . .
systems to increase their energy efficiency, and reduce

environmental footprint.

Develop building types and urban forms with reduservicing costs

9. and reduced environmental footprints.

10 Will grow and produce the resourcesytimeed, in close proximity (200
' kilometer radius).

11. Will require the active participation of community members, at all sq

Community Engagement

in the development plans.
Table 1: Evans 6s pr iesilent @ity @nd Nefgltboorhbold Evang, 2019

Through the examination of these principles it t@nconcluded that, resilient cities have
aspects in commowith compact citiesBoth principles mentioed in the transport sector and
some which are included in the environmensakctor emphasize the need to promote
coherence and to create higénsity urbameighborhood and simubhneously promote a less
energyintensive city. According to Vitos and Mikis (2006),a compact citymay be
consdered less energy intensive as longasppropriate microclimate is created, sustainable
mobility is largely usedind an integrated and varied public transport syseimplemented
(Burton, 20002001, 2002 Portdalidis and Zygouri, 2011).At the same time, the resilient

city also focuses on socialization and its function as a polycentric core of civilization,
production, habitation and development, as suggested by the Resilient City Research Report
(GROSVENOR, 204). In eachcase,physical systems are quite important because their
guality is related to the quality afbanlife (Psatha2012 Psatha and Deffne2013) and the
cty s responsiveness in case of emergencies

According to the Sendai Framework for Beser Risk Reduction 204230, adoptedat the
Third UN World Conference on Disaster Risk Reduction in Sendai, Japan, on March 18,



2015 there is a need fdbocused action within and across sectors by States at local, national,
regional and global levels the following four priority areas:

Priority 1: Understanding disaster risk

Priority 2: Strengthening disaster risk gonance to manage disaster risk

Priority 3: Investing in disasteisk reduction for resilience

Priority 4: Enhancing disaster preparedvs f or eff ective response a
in recovery, rlabilitation and reconstruction, (UNISDR, 2015).

2. AN URBAN RESILIENCE GUIDE CASE STUDY FORATHENSG CENTER
2.1 Aim and Objectives

Within the Sendaframework, this specific study aims to reease awareness about disaster

risks and the need for enhancing disaster preparedness and improving responsiveness of the

At h ehrsterit center in cae of natural disasters, lilearthquake, fire or floodThe main

researclobjectiveposed ido preparean urban resiliencspatialguide for the historic center

to reducerisks andachieve goodnanagenent duringurgent situationsThis issueis very

broad, howeverFirst, theresearchnterest focuses on thgreparation forprotection against

negative impats of a possibledisastersuch as d&lood, earthquake, or firen this area

Always taking into consideratiothat Athens as well asnost ofthe Greek cities,may be

vulnerable toearthquakesemergency action plans may include) diversionof population

out of closad space&vacuation and/or (b) concentrationof populationin openand safe

spacesForthis particularscope the followingspatialparameterare investigated:

- Which are thefree spaces in the center of Athens and wbedtionsmay be utlized as
potential and temporayatheringspaces in cas of emergency?

- Which is the zone of influence thatay be efficiently servedby each of thesselected
potential gatheringpaces?

- Which are the shortegpathwaysroutes thatmay best serve specifitypes ofvehicles in
case of emergency?

2.2.Methodology

Methodologyincludes the following steps

- Selection and delineation of tlwase tudy area: As show in Figure 1 the areaunder
study is the central historic zone of Athens surrounded by PirensS&diou Str and
Ermou Str. The area is the historic center of Athens where the traditional morphology of
the 18" Century is largely preserved, however there @ a few linear neoclassical
influences from the 1®Century mostly concentrated in theortrern part of the
area(Kourkakis, n.r) A special and very compaoeighborhoochas been developdukere
due tothe existence ofall buildings constructedin relatively small plots with narrow
streets. This compaakighborhoodalong with itsficentraityo, arethe maincriteriafor the
selectionof this area. The area accumulates large numbers of visitors, tourists and local
people daily.

- Analysis of the current situatiofrimary data regarding the geometrical characteristics of
the street networkahd usesandnumbers and nature ekistingopen spacearecollected
(by students: Miloni Tatiani, Manasaki Theodosia and Chantzimina Nokithe purposes
of this undergraduatecourse fiDevel op maland Larfd UseSaydsats&ns o
semesterin the hool for Rural and Surveying EngNTUA) combiningcrowdsourcing



Figure 1. The Study Area consists of the central and historical core of the Greek capital.
Source: Own Elaboration (Google Maps).

data collectiontechniqueswith professional method@viourafetis et al, 2015)Dataare
assessed in order to identify the character of the area, its specific attributes as well as its
prodematic zones and elements which: @y make the study arearathervulnerable
place in terms of disasterand (b) must be dealin the optimal economic and
environmentally friendly way. Literature review and collection of secondaryadatalso
usedfor the fulfilment of the aboveRegarding methodology, spatial analysis tools, like
Thiessen Polygonsare usedFor mapping purposes AutoCad, GIS and Photoshop CS5
toolsare used.

- FindingsProposal Following asseswent of the current situation, raurban resilience
spatialplan for thecase sidy area is proposed. Arpposalis focused on theidentification
of the hostingpotential of thevarious open public urban spaces (road and street network
and urban square#)cluding the open private spaceg\Venthose that operate g&rking
area®), andtheir possible usage tase oemergency situationScenariosarealso studied
in order to investigate sonteestpractices for improving the degree of urban resilieince
the area under study

2.3. Brief Analysis of the Existing Situation in the Areaunder Study

The study area concerns the central historic zone of the Greek capitalith high density

and traditional urban morphology as previously noted. Taking this into account and given the
fact that dealig with urgent situations demands theefficient movement of emergency
vehicles (ambulances, fire truglketc.), the geometric characteristics of the road network have
been explored in depth. In order to better manage the tfeteexisting street networis
classified into four categories, as showrFigure 2 A large number of streetsdue to their
width, as depictedin Figure 3 may be considered as accessible by emergency vehicles,
however theon-site researchas found that: (a) thectualoperationalvidth of some streets is
substantiallylimited due toboth legal and illegal street parkingven on narrow streetand

(b) emergency vehicleslue to their sizewhenmoving throughsuch street&ace additional
difficulty caused by lack ofpropersigrage(Figure 4.
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Figure 2: Roads classification (according to their width) in bhe Study Area.
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Figure 3: Dimensions for specific vehicles. Source: Own Elaboration.

On-site land useresearch concluded thiree keyparametershouldbe taken into account

(a) The large number of buildingshat are currently vacant abandonedr underusedas
shown inFigure 5, which in many caseasredueto poor maintenance. This creates additional
safety concerns about thetability and the probability of severe damages in case of
earthquakes(b) The number obpen spaceg@hirteen) andmaybe also the number open
parkingspacegassuming that they are notwalysfully occupied by ca)ghatexist, as shown

in Figure 5 mostly in the southvestrn part of the study area where tippulation
accumulationis usually higher. (c) The number obuildings accommodating healtfenters
(ten), thatmayprovide useful srvices in case of injurieParameters (b) and (c) are important
because they contribute to the local resiliency since they allow both the development of a
network of open spaces for public emergency gatherings and prswitible and direct
health serdes.



Legend

Street (Pedestrianized)
Buildings

Traffic Dirrection

(for
Roads/Streets with width 4,75 - < 9.00 m.
Roads/Streets wider than 9.00 m.

I =

Figure 4: Some roads are odead ends
Source: Mili oni T., Manasaki Th. and Chantzimina N. (fieldwork) , Own Elaboration.
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Figure 5: Open spaces (public and privatej health facilities and buildings with no use.Source: 1. Mili oni
T., Manasaki Th. and Chantzimina N. (fieldwork), 2. Bakogiannis et al, 2016.3. Own Elaboration.



2.4. Findings andProposals

The areas shown iRigure 5may beconsideredaspotentialtemporarilygatheringspacedor

the local population in case of emergency. Howetlrare is a need to assess the efficiency /
appropriatenessf such spcesHow large should spacebe in order teefficiently serve each
particularpart of thetotal urbanareaunder study

The extentof the urbanpopulationthat each opegatheringspacemay serveefficiently in
case ofan urgent needis an issue thatnay be addressd in various ways. Thus,most
importantspatialparameters to be taken into consideration may be the follog@h@he ratio
betweenthe surface area of the open space isgopulation capacity(b) The heightand
conditionof the neighbang buildings andhe safe distancebetween them(c) The shortest
routefrom acertain locatiorto anopenspace.In the context of this studgnly the ktter(c)
parameters chosen to beonsidered.

First the distribution of open spacedthin theurban fabrids examined. The results show that
their distributionpresents a certain uniformity aa@plicability. More open spaces exist in the
denserareas andlthoughtheir spaces aremall, the number of themmay besufficient ¢he
studyas suchfocuses on improving the resilience capacity of gedectedregiongenerally
not onserving aseismicmanagement scenario yét.order to servéor seismicpurposesthe

Figure 6: Thiessen Polygon$ Open Spaces
Source:Mili oni T., Manasaki Th. and Chantzimina N. and Own Elaboration.



