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SUMMARY

In this paper we want tbighlight the advantages of using a dedicated software in the urban
planning process. In this regard we chose an Esri solution, and as case study is an area from a
city in Romania. The buildings comply with the restrictions related to the type of budeing

in terms of the number of floors per type of occupancy, but also comply with the basic zoning
code, which may be either the current zoning or a proposed future zoning district. Potential
buildings provide an image of what can be built based on zomnstraints. The potential
buildings represent the basis of calculation of the capacity indicators that allow the quantitative
comparison of the design scenarios, together with the empirical values regarding the associated
built area for different uses ofi¢ space. It is also possible to view the proposed models of
buildings in the context of the built environment.

All of applied constraints were defined in correlation with the provisions of the general
urbanization plan. The major advantages of this wovkére highlighted.

REZUMAT

In acest articol dorim sa evidentiem avantajele folosirii unui software dedicat in procesul de
planificare urbana. Am ales in acest sens o solutie Esri, iar ca studiu de caz o zanmaatiasr

din Romani a. Cl adiril e ir edsep eccltaad irrees tsreitcatti iTl
numarul de etaje pe tip de procent de ocupar
care poate fi fi e =aealdeer ezao naacrteu apl péoigrtated .fee@iand dviit
O imagine a ceea ce poate fi construit pe ba
empirice cu privire |l a suprafata construita
potentiale reprezint dr de zapacitatd eare pearhitcconmparaaea i n d i
cantitativa a scenariilor de proiectare.

Toate constrangerile aplicate au fost definite in corelare cu prevederile planului de urbanism
generalSunt evidentiate avantajele majore ce rezida din acest flux de lucru.
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1. INTRODUCTION

After 1989,whenthe centralized planning systdell, Romania had to redesign the planning
systemin a new environmerdf market economy and democracy. This probeskfacednany
difficulties, interruptions and restarts, and is currently in progEss.legal, regulatory and
institutional framework haveermanentlyevolved to respond to the changingeds and
challengesin the last 20 years, Romania has made the transition to a planning that has to
conform to the rules of the market, and at presamggles to redefine and set new goals for
the design functions aérritory.

The main applicable lasvareLaw no. 3502001 on spatial and urban planningaw no.
351/2001 regarding the approval of the NatioBgatial Plan Methodological Rules of
February 26, 2016 for the application of Law no. 350/2001 regardinggtrial planning
and the urbanism and elaboration and updating of the urbanism documentation

Urban and spatial planning documents and regulatesesonssting of mapsand texts.
According withLaw no. 350/2001spatial planning documents include directipgpvisions
(main strategies and evolutionary directions for territdrisd urbanism documents are
operational (transpose in the territory the provistdrspatial planning documents through
concrete regulations related to land use and building permisses)rding with[6], the
relationship between strategic, spatial, and urban planning in Romuadiitheplace of the
general urbaplan(PUG) in thiscontextis illustrated in figure 1.
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Figure 1- General Urban Plan in the Strategic, Spatial and Urban Pla@ainggxt from
Romania(adapted fromq])

Spatial planning isn facta set of actions that concern the future states of space, taken up by
the relevant public administration agencies on the basis of the existing stpecefSpatial
planning provides an answer to the question of where the planned objects are going to be
located.[5] It is important to mention that in this paper it was usede noti on of

Constraints for



pl anni rihg broad/sensé of planning activity in GiSusing appropriate functions and
instrumentsnot in the strictly urban sense

At the international level, there are big municipalities that implemented Esri Spatial Clou
through ArcGIS Urban(http://www.bostonplans.org/3datamaps/3dsmartmodel/3ddata
download https://www.esri.com/arcgiBlog/products/urban/localovernment/arcgisirban

geneva).

2. THE GENERAL REGULATORY FRAMEWORK

According to theMethodological Rules for the application of Law no. 350/2001 on spatial
planning and urbanism and the elaboration and updating of the urbanism documentation, The
Official Gazetteno.199, 17 March 201,8he limits of the administrativeerritorial units(UAT)
available in the geoportal of the Natiorgpatial Datadnfrastructue (INIS), managed by the
National Agency for Cadastre and Real Estate Advertising, are used.

The documents of urbanism referring to cities (urban settlements) or communes (rural
settlements) consigif the general urban plagPUG), together with the lotarrban plan,
according to Law 350/200The general urban plgdRUG)is elaborated in analogue and digital
format (written and drawn pieces) on topographic suppsirtg thestereographic projection
system 1970, updated on the basis of orthophape or lased on field measurementhe
implementation of PUG ir8D GIS is notmandatory The PUG is directive in nature and
includes operational regulations, representing the legal basis for the implementation of
development programs and actions. Although PU@sreandatory urban planning docums

with a specific validity period (between 5 and 10 years), most local administrative units have
urban planning documents that have come out of the validity Tdni®is also the situation in
Bucharest. The realizatiaf coordinating urban plans in each sector, however, partially solves
the crisis in which Bucharest is in 2010, when the new PUG had to be issued, according to the
law.

The sectoral coordinating urban plans (Zonal Urban PRIdZ) (figure 2) do not the peer to

offer a complete and modern vision on the development of Bucharest, although they are trying
to help investors and citizens in the short term, envisaging urban regeneration operations.

The methodological guide regarding the elaboration and thesyvark content of the

general urban plan was issued in March 1999 and was approved by order of the minister no.
13N of 10.03.1999. The issuer was the Ministry of Public Works and Land Use.

Among the main objectives established by the PUG, according tayule, are the
establishment and delimitation of the areas in which the construction is allowed, of the
functional areas, of the areas with temporary or permanent building prohibitions, of the
protected areas and of their protection perimeters, idergifyim owners of urban land, setting

the objectives of public utility; establishing the utility of the lands and the compliance
restrictions for the buildings.

POT and CUT are urban indicators and specific working tools to control the sustainable
developmat of urban areas regarding spatial and urban planning. POT is the abbreviation from
the Procent of Occupation of the Land and is the ratio between the surface built to the ground
(the footprint of the building or the projection on the ground of the p&imoéthe upper floors)

and the surface of the land on which it is being built, a result that multiplies by 100 because it
is expressed as a percentage. The percentage of occupancy of the land is found in the urban


http://www.bostonplans.org/3d-data-maps/3d-smart-model/3d-data-download
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planning certificate and the maximum pentage allowed will always be mentioned. CUT is

the abbreviation from the Coefficient of Land Use and is the ratio between the developed built
surface (the developed surface of all the collected upper floors) of the building and the surface
of the land onwhich the building is located. The coefficient of land use is mentioned in the
certificate of urbanism and the maximum allowed coefficient will always be passed.
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Figure2 — UrbOnLine webmap- Zonal Urban PlafPUZ) in 2nd Distric{18]

The major disadvantage identified in this 2D exclusive mode of work is that, for someone who
does not have specialized studies, it may seem difficult to imagine the construction that will be
built. Even if within the obligatory elements of a standard pheare are mentionedll the
necessary informatiorin tables, as indices, etc.), they are not quickly accessible to be
integrated into an image as close to reality, but also integrated in the built environment.
Therefore, in the following, we identifiede¢ladvantages offered if all the elements would be
used coherently and integrated in a dedicated software, which would also allow a 3D approach,
including the texturing component of the constructions and their visualization in the a context
as close to redy as possible.

3. METHODOLOGY AND MATERIALS

The conceptual work was based on existing national legal hases used ArcGIS Urban as

a planing toolThe case study developaa highlightthe software advantagesan area from
Bucharest, Romani#&rcGIS Urbanis apart of Esri Geospatial Cloutieinga webbased 3D
modelling tool designed to improve urban planning and decrsi@kingand itconsists of three
components: a publifacing Urban Overview web app for standard browsers and/or mobile



devices;a backoffice Urban Design web app; and Esri CityEngine for desktop workstations.

[17]

Cadastral information is very important in this context, as shown in figure 6.
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Figure6 — Sinergy between Cadastre and Spatial/Land Use Planning (adapted from [5])

Even ifarchitectural or building projects are most often created by applying prograraidiat
visualisation in 3D spagen Romana, the local spatial development plans are still being
implemented on the 2D plan€his fact led tahe following situation: theichensions related

to the height and depth of the objects timains restrictions iparticular areasaccording with
local plans should be sought in the textual section of the plamaipgrsandthe traditional
approach t@D spatial planning is already insufficient.

We want to emphasize tlapplication of3D web-based tools in support of urban planning is
an actual gproach, including possibilities afefining or creating 3D Basemap, Zoning Types,
Overlay Types, Building Types, Space Use Types, Project Status Types, accordiRtGjth
focudgng on GIS instrumentsThe vertical dimensiomwas changeffom the descriptivgart to

the 3D representation.

Cadastral registrationnvolves colecting, updating and publication spatial and textual
information on real estateAccording with [5],the data linked with real estates should be 3D
data, because this approach wouhghrove visualizing the complex legal situations and also
enabling the registration of full information regarding the geometry of buildBmshe links
between cadastre and spatial planmrake mandatorgata integration.

The new created spatial objectgated by planning workflowhould be implemented in the
real estategegistration andnanagement (division, merging and division, expropriation) and
construction (development) procesgdatually, some spatial planning information should also
be recordeds 3D objects, which is certainly necessary for areas that are subject to various
types of development restrictions. Such limitations may result from the provisions of legal
regulations ordering other areas of life (e.g., environmental protection, psatetégricultural
land, landscape protection, protection of monuments, natural hazards3@tand use plans
facilitate design and help imanagingland for proper future land us&heir practical
implementation is much more difficult than in the cat8D representations

All of the analyzed aspects lead us to a proposal to use ArcGIS Urban and implicitly the models
in the urban planning activities in Romania, too.

As example, according with Romanian Local Regulation for Bucharest [18], zone bijis a
collective housing area with P+5 P+10 floors, located preponderently in residential
assemblies, and the buildings are part of Ldabzone of high floor buildings P+8 located
predominantly in residential assemblies, outside of the protectedrareax is according with



PUZ, maximum POT is 20% up to 45% (with maintained lot entries), maximum CUT is 1,4 up
to 1,3 (with maintained lot entries). Defining zoning types is presented in figure 6. It is
necessary to specify contraints like Special Tyfslding Parts Configuration, Space Use
Type, Minimum and Maximum Number of Floors, Massing, Footprint Shape, Minimum Floor
Area, Dwelling Units Density (DUA), Minimum Distance Between Units for defining building
types. (flgure 7, 8)
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Figure 4— 2D Cadbstral Digital Map (http://geoportal.ancpi.ro/geoportal/imobile/Harta.html

Context/ A
¥3FE A successful plan needs to be...
é - " ..
«. 0" 2]
2 o 3
Indicators [ [ .ﬂ.
3¢ 8
?l; 2 Transparent feopis Well Data
gz s h Oriented Tested Informed
.:’g:
aa\ An indicator has to be easy to...
Projects /<)
e
g3
5 % ° N
< n
B i l‘ﬂl
Plans, ) Understand Reproduce Explain

”n DU“
3uoz |

Figure 5- Planning and Choosing Indicators
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The arors due to noitompliance with the restrictions in the area are higkdigin real time,

so they can be resolved quickly. At the same time, if the information is shared online, the
decisionmakers and the community have the opportunity to see even those areas where the
legal criteriawere not respectedfigure 9)

Figure9 — Example of Identifying Errors by Softwafg]
The Urban Design tools manages spatial information into a focused set of scenario planning
capabilities. It can be used authoritative data on existing conditions to provide the basis for
future scenario devepment and, it there are available, reporting on key performance
indicators, such as the number of new households andjfigiise 10 and 11) Unfortunately in

Romania all of these are not available yet to be easily integtatdk following figures thes
has been defined as example some values for indicators.
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It is possible anntegration btween CityEngine and ArcGIS Urbdfigure 13) thatenables

users to access plans and projects directly in CityEngine by connecting to web GIS layers in
Urban. The main advantage is acces to the possibility to have a detailed modeling in CityEngine.
This agproach can further leverage crgdatform interoperability with virtual reality (VR)
platforms or other modeling software, including Unreal Engine or SketdiUp.

Figurel3- Examples of Models Designed in CityEngine and Imported in ArcGIS Urban.
Seting the Date and Hour fafisualizing Building Shadovs

In figure 8 we have a possible modellbe implemented iRomania inthe future.This model
can be implemented at central level, so that the municipalities can introduce the data into the
centralizedonline system or integrate them on the basis of multiple sources and have the
advantage of obtaining grounded analyBsssically, from these online 3D space analyzes can
be identified, by the constraints imposed, the cases in which ceesigned constructions do
not respect the rules in the related duestngArcGIS Urban as goart of Esri Geospatial Clojd
Employees within the urban planning department of the city hall would no longer need to
analyze a 2D documentation in analog @itdi format, but should only know how to use the
3D model and the associated database.
Another strength is the use of cloud information. Here we refer to the existing 3D models of
cities, layers with cadastral information, information that lead to th&t neal value®f the
indicators.
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4. CONCLUSIONS AND PROPOSALS

In this paper ipresentéd the need to introduce 3Beospatial databagse Romanianspatial
planningusing dedicated softwar@s afuture proposal, spatial planning objects linked with

the cadastral database can create possibilities for quickly space ariabykiating decision

making related to development processes. A future integration of tbadzi3tre and 3D spatial
planning could be appreciated by the professionals working with urban planning as well as
surveyors.

Urban Overview allows stakeholders to visualize citywide projects in a standard web browser
supporting to review of new projectd shared view of the development pipeline also is
increasing public transparency, lessens uncertainty, and promotes greater community



involvement in the review process, especially at a City Hall level. It could be a powerful
alternative foractualUrbOnLine 2D working environment.

In Romania égislative systematizatiorwork is now underway on the ®alled urban and
construction code.ln this context, theMinistry of Public Works, Development and
Administration(MLPDA) elaborated thproject propodd'Systematizing the legislation in the

field of spatial planning, urbanization and construction and strengthening the administrative
capacity of the specialized structures of central public institutions with responsibilities in the
field". The project ismplemented starting with 9.05.2018ne of itsspecific objectivess to
ensurethe systematic and optimized legislative framework by elaborating the Code of spatial
planning, urbanization and constructions

The codeshouldinfluence the spatial plannirgystem inour country. It could be useful that
according to the future code, planning or the updating of planning docustenitinot be
possible without the@lesigningof a planning database that is included in the infrastructure for
spatialinformation.The planned resuthouldbe the unification of planning work carried out
throughout thevhole country

The legal framework in the areaggatial planning, urban planningadastreand construction
currently needs to be adapted to the current needspgadtunities of population development,

as well as to the prospects for economic grostinsequentlythis complex approach involves

the systematization of the legislation, the foundation of new concepts, the reformulation of
some principles and the agutation of processes aimed at ensuring a coherent and stable
legislative framework, a quality built environment, ensuring the balance between the general
and the individual interest, balanced and sustainable development, stability and the
predictability ofthe investment environment and implicitly economic competitiveness.
Regarding the softwaréhe main advantages of using ArcGIS Urban for local administration
could beimproving of planning activity, transparent decision making, 3D representation of
normative regulations, enhanced planning workflow.
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