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1 ABSTRACT

Data, information and knowledge are essential ®suot decision- making and policy- making processes
urban and regional planning and are considered tarbessential source to achieve urban planninkg.goa
Big data is defined generally with respect to it $ut this paper is focused mainly on urban agional
data, that is, data streamed from cities and ragidmch are regularly related to space and timg.daita has
benefits of providing a detailed view of the adiivpatterns for multiplicity of urban populatiorteyw cities
function and can be managed, rather than a gereaslire by traditional statistics. In this context,
application of big data has been rapid expansiooriran and regional studies and planning to cogle wi
uncertainty and provide information requirementetision- making processes. Appling big data iraarb
studies and planning processes and the practiaebah planning has been introduced as potentiaidie
effective urban planning a more conscious decigiagking.

Metropolitan planning of Tehran faces known andnavin contingencies which could affect the anti@plat
outcome of the planning system. This shows the ssityeof availability to new sources of data inanrdo
cope with inherent uncertainties and constrainggagoon this city’s planning practice. The maingiioms
presented by this paper are first, to explore dseurces and potential of creating and applinglbtg — as

a knowledge resource -- in the planning and managersystem of Tehran, and second, how the
applyication of big data affect and facilitate fln@ction of urban planning and management in Tehran
descriptive-analytic process has been adoptedswenrthis twofold question: first) tracing the diea and
application of big data in urban planning aroung world through systematic literature review, aadosd)
analysis the creation and applicability of big datd ehran planning and management system. Thisrpap

to discuss potentials and challenges of creatieveldpment and application of big data in the piag and
management processes with a positive impact toawepurban policy- making in coping with known and
unknown contingencies and uncertaitities throulwogting this type of date to other type of inforinat
and knowledge to establish a knowledge-based usyetem as part of a knowledge management
framework.

Keywords: urban planning, Tehran, urban systemwkegde-based system, big data

2 INTRODUCTION

Urban planning systems are subject to uncertairttias might disrupt their functions and reduce rthei
effectiveness. Such uncertainties may deactivaaanghg measures in short or long term and extead th
challenge of planning in an uncertain world. In rapblises, being the socio-cultural, political, romic,
and investment hubs with a multiplicity of plannipigpblems, this challenge is even more intenseafRiatg
these challenges of providing suitable, completejlable and accurate data and information for ipilagp
systems, increasingly large application of bigadatplanning studies and practices is seen anrappty

for understanding how cities work and how we caulthage them more efficient.

Big data is defined mainly with respect to its siwel this paper we will focus on “urban and regibhiy
data, which means data driven from urban and regamd have spatial-temporal dimensions, which in
comparison with traditional statistics reveals wundiial and people-oriented features continually,ilevh
traditional ones disclose general features in aipéime intervals.

The necessity of the discussion in this paper rawide a research background for Tehran urbamnpig
system in its path toward an intelligent city, whiis part of its vision for 1404 according to “Tahr
Structural-Strategic Plan” (2006). This plan alsates that Tehran should provide necessary infretsires
to enhance its livability and global role througkcbming a smart, global knowledge-bas city an ewsirey
the ratio of knowledge economy.
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The key questions presented by this paper are fiirgtiscover the resources and potentials of icrgaand
applying big data — as a knowledge resource thaplanning and management system of Tehran, and
second, how the application of big data affect fawditate the function of urban planning and masragnt

in Tehran.

3 LINKING INFORMATION AND KNOWLEDGE WITH URBAN PLANNI NG AND
MANAGEMENT

There are varying -- though in some instances adidtory -- viewpoints about the linkage of infortna

and knowledge and urban management and plannirg}: i§ithat planning uses knowledge to increase its
perception of the object under planning; while thgult of such understanding is a greater abititgchieve
society’s objectives (Harris, 1987); and, seconth& planning refers to those activities whichdléa the
production of information that is produced and tlamalysed to support decisions made by decisiorersak
(Hopkins and Schaeffer, 1985). An inference abiokirlg the two is that information plays a centr@k in
planning (Nijkampé& Rietveld, 1989: 232).

4 CONCEPTUAL FRAMEWORK OF BIG DATA IN URBAN MANAGEMEN T AND PLANNING

The main areas of discussion of this paper araitiefi of urban big data, urban planning theorpig data
era and resources, roles and applications of kg idaurban management and planning. These maas are
made conceptual framework of this paper.

4.1 Urban ‘big data’

There are many definitions of ‘big data’ but onetbé best is ‘any data that cannot fit into an Exce
spreadsheet’. This immediately gives one some ddeize. This definition also suggests that bigadatst
be defined in relation to the standard tools timatée it to be processed to some purpose (Batiy3 22/74).
Traditional structured data sets can be thoughisd large cube. big data sets can consist ofja tarmber
of rows (or observations) that are described ®rgel number of fields (or variables). Many big dsdts add

a third temporal dimension that includes recurrihgervations over time. Many of these data setsbean
joined to variables in other structured data seisgusome common identifier. Since many of theserds
are tagged with geolocation or a time stamp, amgesimes both, time or location can often be usedito
otherwise unrelated data sets (French et al, 208462).

Urban big data is a massive amount of dynamic aaticsdata generated from the subjects and objects
including various urban facilities, organizatiora)d individuals, which have been being collected an
collated by city governments, public institutiorenterprises, and individuals using a new generation
information technology. Big data can be sharecgrdted, analyzed, and mined to give people a deepe
understanding of the status of urban operationsteetd them make more informed decisions on urban
administration with a more scientific approach, réty optimizing the allocation of urban resources,
reducing the operating costs of the urban systeh,paomoting the safe, efficient, green, harmonieumsl
intelligent development of the cities as a wholan(let al., 2016:172).

4.2 Big data and urban planning theory

contradictory, discussions about the importancéhafory” in the application of big data in urbaraphing
research have been raised: Anderson (2008) hagl fbee"death of theory" and argued that with the
opportunity that of big data offer, we can easiyeatt the arrangements and correlations amonfistetit
factors in the city and there is no need to figanel use explanatory models. He believes that viigh t
application of big data, planners could put aside tradition of “ developing hypotheses, constngti
models, collecting data to test those models” beeanow they know what people and systems do, withou
using explanatory theories: “with enough data,rtbimbers speak for themselves.” Others who havé&ddac
this idea that in the era of availability of reakal, building model of that system does not makesee

Other researches are opposed to this idea withehge that theory could be replaced by the dah, ifisst
when concerning with the short term managementriofru systems in which planners could “observe the
key parameters and optimize the performance afyhtem by replying to real time data feeds” (Freeicél,
2015: 7). Then while explanatory function of bigtadas beneficial for short-term management, it is
inadequate to plan for an uncertain future (Klosger, 2013). Researches in this line of thinkingelvel that
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“big data requires big theory” (west, 2013); datmus theory is worthless. As data become bigge, th
amount of fake correlations rises exponentiallyl€ba2013). Then what we realize from big data ningst
controlled through the lens of theory (Batty, 20&8)ich explains how different systems are linkeaéch
other and how they are influenced by exogenousnpetexrs (Batty, 2013). Big data could be used as an
assistant in developing and testing theories albowt the urban systems mechanisms, but not as an
foundation required to plan for an uncertain fut{ifreench et al, 2015).

4.3 Urban big data types and acquisition

Urban big data describes the real-time status oiows urban elements, including buildings, streets,
pipelines, environments, enterprises, finance, cerom products, markets, logistics, medicine, celtu
education, traffic, public order, and populatiomret al., 2016:172). Urban big data can be caisgbinto

five types: sensor data on urban infrastructure mming objects, user data on society and humans,
governmental administration data, customer andsaetion record data, and arts and humanities ththée (

1).

Type

Example

Sensor data on urban infrastructure
and moving objects

internet of Things: sensor system for managing environments,
water, traffic, fuel gas, and buildings; mobile phone; monitoring
camera

User data on society and
humans

Participatory sensing system, social media, network use, global
positioning system (GPS), and online social network

Governmental administration | Public administration data on transactions, taxes and revenues,
data payment and registration; basic public data on population, traffic, lands,
housing, and geography: confidential micro-data on
personal employment, medical treatment, welfare, and education
Customer and transaction | Storage card and business records; fleet management system;
record data customer data; data on public utilities and financial institutions;

product purchase and service agreement
Text, image, audio, video. language data, artistic and material
culture, digital object, and other media

Arts and humanities data

Table 1: type and Examples of urban big data. Solran et al., 2016: 173
The big data can be typically categorized usinglihee methods below (Pan et al., 2016: 173):

* Supply side of urban functions: Urban big dataategorized in terms of the urban administration
systems—that is, the clustering systems of exigtilhgin hierarchy data. This categorization method
promotes organizational development.

» Demand side of municipal services: Urban big dateategorized in terms of the stakeholders (e.g.,
residents, enterprises, non-profit institutionsgd ajovernmental organs). Urban big data can be
further categorized, thus deriving various urbapliaption service systems. This categorization
method serves to promote applications.

« According to the reason for urban data generatton:example, urban big data may be categorized
into sensor data based on the urban physical systata from the economic activities of urban
actors, data on the social activities of urbanviigilials and organizations, data on the scientifid a
educational activities of urban populations andis;tand data on urban life.

Urban big data can be categorized into five typeslata acquisition perspective: GPS Log Data from
Handheld GPS Devices, Mobile Phone Data (MPD), $@ard Data (SCD), GPS Data from Floating Cars
(Taxis), Volunteered Geographic Information (VGI).

The advantage of this type of data in comparisah waditional data is that, instead of providingemneral
statistic of the population in a geographical atbay continuously provide a variety of informatiabout
the patterns of individual behavior of a large nembf urban and rural residents. Big data categodata
acquisition has been described as follows (Had €045: 96-100).

4.3.1 GPS Log Data from Handheld GPS Devices

The early application of GPS log data mainly reedlvin transport parameter estimation and model
calibration. It has advantages of high spatio-teralparecision and collected in realtime.
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4.3.2 Mobile Phone Data (MPD)

MPD is the most common type of LBS (location-baservices) data, Mobile phone data has advantages of
high spatio-temporal precision and no extra equigmewith disadvantages of failing to obtain indival
attributes and information bias. Due to large sargite, MPD could well identify urban spatio-tengdor
charateristics at micro scale as well as meso aatorscale, laying foundation for further spatiadlgsis

and planning practices.

4.3.3 Smart Card Data (SCD)

SCD is traced from public transport, like busefvgys, public bicycles, etc. SCD is a kind of freqtly
used data with advantages of consistency, massragmjecomplete information and realtime update.
Originally, SCD was deployed for bus line optimieat public transport site selection and public$@ort
operation & management. Moreover, it is widely usedanalysis of travel spatial distribution, travel
distance, travel time, traffic flow and traffic camnity structure.

4.3.4 GPS Data from Floating Cars (Taxis)

GPS Data from Floating Cars is traced from vehielgsipped with GPS, and stored in text type, coxgri
latitude & longitude, driving period, speed, andedtion, etc. In China, floating cars trajectorytadés
mainly traced from taxis. Due to floating cars mavhigh consistency with roads, GPS Data from kigat
Cars (Taxis) has a wide application in analysisrahsportation structure, travel pattern and ttafblumn
simulation.

4.3.5 Volunteered Geographic Information (VGI)

VGI generates from emergence of online servicdglat providing geographical location, and it is nigi
mined from check-in data from micro blog, searclgie®, platform for urban services. Since in these
platforms, the geographic location of users alority \wreference, emotion, motivation and satisfactod
individuals has been stored, it is well appliedaalities site selection and evaluation.

Advantages and disadvantages of various typegaldta are shown in table 2.

tvpe of data | Advantages Disadvantages
GPSLog (1) High spatio-temporal precision (1)Failing to obtain information ofindividual attributes
Data from (2) Collected in realtime (2) Handheld equipments have to be distributed to
Handheld (3)Missing individual attributes may be | individuals surveyed
GPS partly supplemented by questionnaires | (3)Relatively hard to apply to general survey based on
Devices and face-toface interviews large sample size
(4) Overall trips could be obtained
Mobile (1) High spatio-temporal precision (1) Failing to obtain individual attributes
PhoneData | (2) No extra equipments (2) Information bias
(MPD) (3) Large sample size (3) Missing information may not be compensated
(4) Overall trips could be obtained
SmartCard | (1) Consistency (1) Relatively smaller sample size than MPD
Data (SCD) | (2) Mass coverage (2) Bias between real jobs-housing places and
(3) Complete information public transportation stations
(4) Realtime update (3) Overall trips fail to be obtained, failing to
reveal characteristics of individuals taking other kinds
of non-public transportation such as walking and cycling
(4) Relatively hard to extend study
achievements to all cities
(5) Failing to contain individual attributive
information
GPS Data (1) Collected in realtime (1) Lacking high precision
from (2) Smaller bias between real jobs- | (2) Instability
Floating housing places and sites of getting on the | (3) Smaller sample size
Cars (Taxis) | car and getting off the car than SCD (4) Overall trips fail to be obtained
Volunteerad | (1) Realize refinement of individual (1) Smaller sample size
Geographic | attributive data (2) Information bias
Information | (2) Well applied to facilities site
(VGI) selectionand
evaluation

Table 2: Type, advantages and disadvantages afugatypes of big data. Source: (Hao et al, 2013) 10

5
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4.4 Application of big data in urban management and planing

Application of urban big data in urban managemamd planning could be presented in the following
categories:

4.4.1 Behavior data acquisition & analysis to recognizedl behavior

Individual behavior and its temporal-spatial changee one of the main topics of urban planning rtiode
Individual behavior data in different spatial tirseales could be translated into spatial data. Retses
using traditional spatial data, generally emphasare static ones, and ignores temporal variatidyisamic
continuation, interpolation, and overlapping of paral data. In these traditional ways, urban plagni
institutions regularly conduct travel surveys taage their regional “travel demand models”. Thasweys
help them understanding travel behavior in thedaaand track its changes over time. However, tises auf
these surveys, their low response rates, and the tequired to perform them, limits their range and
frequency. With the use of big data, new mechanfemsollecting travel behavior data can be desiigaed
reinterpreted. Travel behavior is a key compondnlong-range transport planning, and also these new
mechanisms affects planners' ability to predictilase changes (French et al, 2015: 8-9).

4.4.2 Urban disaster management

Traditional urban planning studies and theoriestipdsive emphasized long-term horizons: In the lnng
months and years, what happens to cities. The pbrafesmart cities, with a focus on understandimg t
functioning of urban systems in the short-term fams, has created a significant turning point iis th
emphasis: the rapid response of the contingencygnirlg system in a very short term horizon. These
applications can range from addressing urban tmhsgystem disruptions to housing market issuesiako
services and other services that were previoushediby trial and error practices. For example,gbtential
of this type of data in crisis management in urb@nsport systems can be noted: by tracking data fr
public transit smartcards, a large number of rezamg available, covering all those who pay foruke of
the public transportation system (including busegyways and trams) using a special type of smadt ca
This records include the stations that people toior from the transit system, and can be recbidl@ne-
day, monthly, multi-month, or annual periods. Altlgh, due to the fact that not all users use thgsestof
cards, the comprehensiveness of the data set desrend it is questioned who does not use theds (far
example, tourists, casual users, those who doffastigpaying for these cards, etc.), but the da&ilable is
very significant in terms of where usually users lagged in and where they leave the transportatystem.
Such data are potentially useful for detectingesyst disruptions of the system or selecting altévagaths
at the time of any disruption in a part of the sys{Batty, 2013: 227).

4.4.3 Spatial analysis

Using big data can directly describe the flow of@p in cities and between cities and draw a complet
dynamic picture of urban and regional spatial stmec Researchers can represent the economic aral so
links between cities using mobile data and volungs®graphic data. Traditional methods of dataectitbn
on urban form and structure are mainly based ofitgtige methods such as image interpretation, lasel
analysis and visualization, and questionnaire yiv&@hese methods are not capable of responditigeto
challenge of increasing uncertainty urban spacemgd.big data can support a dynamic urban spaeamss
and map out the complexity, mobility, and ambiguityhese spaces (Hao et al, 2015: 111-112).

4.4.4 Better Understanding of urban activity systems

Urban systems consist of more than just their stftecture and transportation networks. Insteadsethe
systems are comprised of a complex combinatioarad uses which changes over time, but at a slaater r
of infrastructure and transportation patterns. thig reason, determining the land use patterns tiwer is
more complicated from managing the flows on a partsition network and needs a theoretical foundatio
of how several systems are linked to each otherhmwd they are influenced by exogenous parameters.
(Batty, 2013).

Chapin and his associates (1979) theory of urbawtggcsystems could be an option for this foundatithis
theory describes how d urban landscape shapestiaior of urban occupants. A household locatedf its
in to meet those needs and also regarding its budgestraints. Similarly, firms locate their officdo
balance their needs to access to raw materialsiernand, and to workers and customers on the b#ret.
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In the short time these actors work within a fiygdtern of land uses and infrastructure. But, divee the
urban areas size, shape and form will change andrttan planners and policy makers system could for
the urban landscape to make it easier for actonseiet their needs; they could make it “more usenély”
over time through infrastructure investments arahges in the land use pattern. Urban big data doailtie
suitable means to collect the data essential tqpoeimend these complex patterns.

Traditionally urban management systems have madanilg decisions using partial data and basic
understanding of how several parameters interacth 8ecisions but it also unwanted consequendestHe
social isolation, increased energy use, and otheir@nmental impacts. (Duany and Plater-Zyberg,1200
But applying urban big data offers the chance &dize these systems by details and to find coicgland
causality that was simply not possible with occagisampling through small surveys. Using big d=ta
provide a precise view of how households, compaanekinstitutions use urban space and quickly iffent
their patterns of behavior that define an urbaa @feench et al, 2015: 8).

5 IMPORTANT CONSIDERATIONS IN APPLICATION OF BIG DATA IN URBAN
MANAGEMENT AND PLANNING

Big data offer many new opportunities for reseamstd practice of urban planning. Whether these
developments in data acquisition will be to ourlexive advantage or there is a dark side to these
developments? In response to such questions, libwviiog points has been considered.

5.1 Privacy and confidentiality

Big data can reveal the most personal aspectsrdbehavior from where we go, to who we visit andatvh
we buy. Thus one of the most important challengéshig data in urban planning is privacy and
confidentiality (Batty, 2013: 277). Aggregating dab larger geographic areas, like census tracyshmadhe
solution in some cases, but part of the power gf data is that it is highly disaggregated. Sigaific
attention needs to be paid to finding the propéariz®e between generating and sharing detailedtata
may compromise the privacy of individuals and aggtimg that data into groups too general to proade
enhanced understanding of the urban system andruividuals interact with it (French et al, 201%)1

5.2 Availability of big data to the public agencies

If big data is to serve the public interest, it deéo be made available to the public agenciesigtietd with
the long range planning function. But, to adeqyathgage the public, the whole set of stakeholders
interested in setting the goals and policies talguirban development needs

access to this data in some form. Obviously, mb#tese public agencies and certainly small citigesups
and non-profits need access to the data (Frerah 2015: 12).

5.3 New data analysis methods

Access to big data will also require better toolsvisualize and analyze this information, espegialhen
integrating data with new and existing urban mad8tstistical methods that were useful for geneiradi
from small samples to larger populations are n@dorappropriate tools. When you have all of theadat
describing a population or a system, the problemoisgeneralization, but data reduction and abistrac
Data analysis methods familiar to computer scientisave proven to be promising for generating
understanding in a data-rich environment (Frenc, é2015: 12).

6 PROPOSE AND APPLY A FRAMEWORK FOR TRACKING THE PROD UCTION AND
APPLICATION OF BIG DATA IN TEHRAN URBAN MANAGEMENT  AND PLANNING

In order to track the production and applicationb@ data in Tehran urban management and planning
system, a process including t steps has been (issilly, to discuss the role of data in Tehran urba
management and planning and the need for big setand, to introduce the data sources in Tehrad; th
introduce the potential big data resources and @d$ential applications; and forth, to discuss opputies

and challenges of big data application in Tehran.
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6.1 The role of data in Tehran urban management and planing

A fundamental source for setting-up any urban mamant and planning mechanism is knowledge and one
major challenge and hindrance in urban policy-mglimocesses is the lack of knowledge management
framework encompassing accurate, potential, addessand integrated information. Tehran has a
multiplicity of decision-makers, policy-makers oarficipants who produces data and information bayt

do not share these data and information (Daneshpairmoudpour, and Ebrahimnia, 2013).

Urban big data as one of the most important sountesban data continuously provides planners \aith
wealth of records about the patterns of behaviothef massive humber of urban and rural residehts, t
functions of cities and how they could manage them.

The application of this type of data has expandeudet the uncertainties and provide the needsa$idn-
making systems in urban and regional studies innbidd. This means that access to new data sousces
necessary to reduce the uncertainties and cortstriairdecision making in Tehran and can be usednas
opportunity to strengthening its planning functibmaddition, it could be consider as a tool tofoomt with
the challenge of sharing data and information #grinrganizational, inter-sectional, and inter-oegil
levels, and between public and private sectorsn¢Blapour, Ebrahimnia, and Mahmoudpour, 2014).rit ca
also be used to promote the use of informationurees and to publicize data and intelligence and ne
information services. Also, by increasing the pmdn, transfer and use of accurate informatior th
establishment of knowledge-based information systienTehran transition to smart city is facilitated

6.2 Data and information production organizations in Tehran

Plan production process in Tehran can be introdwmedinuum of information production, information
consumption and plan production as illustrated flgrien Table 3. Data and information production
organizations collect and process the informattmy theed and produce the necessary documents. These
documents are available to consumer informatiorammations, and new documents and information are
produced and delivered to planners.

The multiplicity, complexity of the relationshipsidinterconnections between production and consompt
organizations is evidence of the complexity of dia¢a production and planning process, as well asnibre
complex implementation process of the plans. Bexafisuch complexity, the need for the integratiod
coordination of the organizations involved in tliequction and consumption of information (the imiggof
data, information and knowledge sources) beconmesra important.

Data and information production Data and Planning Output
organizations information type
« Statistical Center of Iran (SCI) « Population & Policy documents
« Central Bank of Tran (CBI) their thban nlans:
« Tehran Municipality (TM) characteristic . {eﬁ?a% eclgf]ﬁrb ation plan
« Ministry of Roads and Urban . « Tehran structural-strategic
- «physical =
Development (MRUD) S arartartadzs o plan g
« joint ventures of TM and MRUD » Tehran urban districts
places and detailed plan (for 22

« other government ministries

; C channels
« various research agencies/ researchers
« private planning consultants «activities and
« other information producers flows

« othertype of
data

Table 3: Information production, information conqation and plan making processes in Tehran

data, information and knowledge have two main @pgibns in Tehran urban planning process: firsta da
production, Processing and application to long tpfam making and second: data production, Proogssin
and application to short term urban management rijarozation such as municipality (operational
management). One of the challenges of Tehran'swurfzanagement and planning in terms of producti@h an
application of data, in addition to the lack of éatale, correct and real-time urban data and intgram,
urban data and information refers to data that ywbdnd process to use in urban plan making and
management, is that there isn’t belief in knowletlgeed management systems among planners anddecisi
makers. These challenges make urban organizasbois to long decisions inefficient.
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6.3 Application of big data in Tehran urban planning and managment

Big data is certainly enriching our experiencesidfan planning and management, and it is offeriagym
new opportunities for more informed urban decigieaking and planning (Batty, 2013: 277). In the aty
Tehran, big data as one of the data resource -ahitigother types of data- can help to shaping and
development of knowledge-based planning and managesystem. Big data production in Tehran has
begun in some governmental and nongovernmentalnaions by development of new information
technologies. The big data can be used to acaquisind analyze behavioral data to determining ridneet
behavior, especially for managing urban transpod taaffic, improving land use patterns, and digtting
services and managing crisis in Tehran. Table 4shbe various types of big data produced in Tehran
along with the acquisition sources and organizatibat produce such data and their applicationsiatthe
planning and management of Tehran.

Big data type Data Generation’ | organmizations m charge of | The application | Statues of
formation Fesource formation in Tehran m urban | application
management i Tehran
and planning
Sensor dataom | semsorsystem for Tehran Department of Urban Flan Nodow
urban managng enviromment making
mfrastracture ENVITOIITIEnts (A
qualty monitornng
SEMSOrs)
mobile phone (Cnline | Online Services Platforms such Behavior data No. low
Services Platfomms) as: acquisition and
Omline wbantaxi apphication analysis
(samp.tap30,.. ) Spatial analysis
Cmline Foods, goods and services
request apphcations
Crther onling services
monitonng tra ffic violation registration Spatial analvsis | No/low
camera system of Tehtan Police
Information and control centre of
Tehran Police
User data on Parmicipatory sensmg | Tehran Mumienpality (THM) Spatial analysis | Somewhat
society and system Public
humans participation
global Wational cartographic centre Echavior data No/low
positioning system acquisition and
(GPS) analysis
onlne social network | Irannationalmap and geocodng No low
service (parsmmap)
Govemmental Public admimustration | Public and prvatebanks National and Yes'm
admimistration data ontransactions, Iramian National Tax Adnuission provincial plan macro
data taxes and revenues, Crgamization making 2CONOmIC
pavment and Tehran orovince directorate of analysis
registration registration of documents and
real estate of
basic public data on Statistical Center of Iran (SCI) Urban Plan Yes
population, tra fiic, Central Bank of Iran{CBI) making Somewhat
lands, housmg, and Tehran Mumicipality (TM) National plan
geography Mimistry of Roads and Urban making
Development Spatial analvsis
Mpustry of Health and Medical
Education
Iran Social Secunty Orgamization
Customer and | customerdata: data Tehran Smart Card Behavior data No/ low
transaction on public utilities and acquisition and
record data financial mstitutions analysis
Arts and Text, mnage. audio, National search engme motors Urban Analyas | Nolow

humamnities data

video, language data

Table 4: big data type in Tehran urban planningraadagement
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6.4 Opportunities and challenges of big data applicatin in Tehran

The production and application of big data in Tehm@anagement and planning and system is not coeside
as one of the main sources of data production tiaadienerated data is not stored, processed or asdd
despite the existence of new tools and systemgrémtucing this data, data generated, is not useehyan
urban management planning system. This meanshthdtig data with a sensor and technology-basedtsmar
tool sources is not considered as an importantcsoof data generation. However, this data coulgt pfa
important role in improving the status of the twajar problems in Tehran; traffic congestion andisri
management.

The big data produced in Tehran public institutians not urban, integrated and compatible withuttian
management and planning needs. Therefore, theeolgal of producing and applying big data in Tehran
management and planning system are summarized below

« Ungenerality of production and application of bagalin Tehran management and planning system.

* Not being processed and converted into practicawkedge in order to be used in Tehran
management and planning system.

* Not being integrated with the other existing soaroé data production in Tehran management and
planning system.

Therefore, in order to capitalize on the advantagfeapplication of big data in Tehran managememt an
planning system, it is essential to first) streegtithe big data production infrastructure; secoadate and
strengthen big data processing and analysing fooltransforming them into the knowledge required f
planning; third) strengthen and promoted the appbo of big data for decision making in Tehran
management and planning system and improvemertteofjtiality of urban services delivery; and forth)
integrate the big and other needed urban data ptiodu

If the above suggestions are used in Tehran maregeamd planning system, it is possible to exphuit
great advantages of big data and transforming dhis into a smart, knowledge-based one would be
facilitated.

7 CONCLUSION

A review of the resources related to the main goesf this research, the tracing of big data aggpions in
Tehran's management and planning, showed that sféntlee big data types were produced in Tehran.
However, this kind of data is often not producedfdoilitate urban planners' studies, then they reoke
processed and transformed into applicable knowkgalgein Tehran urban management and planning
system. In addition, the problems associated wighliack of data integrative tools and procedurdisasnain
challenge of urban management planning system wigiehworse with the lack of a supporting system to
coordinate and unify the generated information lamowledge, the lack of a mechanism for measutireg t
credibility and accuracy of generated data, andldiok of a binding legal framework for knowledge
sharingConclusion
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