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The development of the detailed plan, the ‘Tarh-e Tafsili’, for the so called 
‘Shahre Javan Community’ in Hashtgerd New Town, Alborz Province, 
I.R. Iran, and, hence, for this volume, was made possible by the support, 
contributions, and fruitful collaboration of a wide range of Iranian and 
German experts and institutions. 

The German-Iranian Young Cities research project in general and the 
Shahre Javan Community pilot project in particular have been made pos-
sible by the personal and scientific dedication of Prof. Dr. Fatemi Aghda, 
President, and Dr. Parhizkar, former Vice-President of the Building and 
Housing Research Center (BHRC), Tehran. The New Towns Development 
Corporation (NTDC), Tehran, and its current and former Managing 
Directors and Chairmen of the Board of Directors, Mr. Noor Salehi, Mr. 
Mirian, and Mr. Zaker AlHosseini, reserved a plot of 35 ha in the south-
ern part of the growing New Town of Hashtgerd as a pilot project area 
to be developed according to the results and findings of the Young Cities 
research project. They also provided the project with relevant informa-
tion and the necessary access. During the project’s runtime the pilot proj-
ect area was extended and recently an area of about 45 ha was depicted 
as an ‘area of special design‘ in the latest revision of the Hashtgerd New 
Town comprehensive plan. The Tarh-e Tafsili for this area was officially 
agreed upon after an intensive process of research, planning, and discus-
sion between Technische Universität Berlin (TU Berlin) on behalf of the 
German Young Cities project partners, BHRC, and NTDC. Despite the un-
familiar and highly innovative character of the planning scheme, the plan 
was presented for official approval at the High Council on Architecture 
and Urbanism at the Iranian Ministry of Roads and Urban Development.

Prof. Dr. Pakzad as colleague of BHRC participated and advised inten-
sively, throughout the process. On numerous occasions, the staff members 
of the BHRC Department of Architecture, Housing and Building Systems, 
esp. Mrs. Nikravan Mofrad, Mrs. Mirmoghtadaei and Mrs. Raheb, gave 
valuable advice and feedback on the proposals. Cooperation between the 
scientific project partners and the NTDC Holding in Tehran as well as the 
NTDC Hashtgerd New Town, the Municipality of Hashtgerd New Town, 

and Paykadeh Consulting Engineers and their related experts contribut-
ed considerably to the quality of the outcome. Finally, on behalf of BHRC, 
Mr. Khodabakhsh and Mr. Fathejalali supported the everyday process of 
preparing the Tarh-e Tafsili. 

We would like to express our gratitude to all the named and unnamed 
contributors to the Shahre Javan Community pilot project, to the elabora-
tion of the Tarh-e Tafsili, and to this report and publication. 

Prof. E. Pahl-Weber
TU Berlin
Young Cities team coordinator Urban Development and Design

Prof. Dr. R. Schäfer
TU Berlin
Young Cities Project Director
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This publication presents the major accomplishments of the main pilot 
project of the German-Iranian Young Cities research project, the ‘Shahre 
Javan Community’ pilot project (‘Shahre Javan’ is Farsi and stands for 
‘Young City’). The pilot project uses an integrated planning and research 
process to explore the following aspects, as they relate to a nearly 45 ha 
large area in the southern part of Hashtgerd New Town: energy and re-
source efficiency, climate and environmentally conscious solutions for ur-
ban form, architecture, landscape planning, transportation planning, wa-
ter and energy management, and, lastly, environmental assessment. 

This report is about the upgraded Iranian detailed plan (‘Tarh-e 
Tafsili’) for the pilot project planning area, including innovations derived 
from and developed during the research process, in an effort to have more 
climate responsive and more sustainable urban development. This docu-
ment, then, presents the results of a strategically integrative urban devel-
opment and research process.

Several of the solutions developed herein go above and beyond the 
standard content of an Iranian detailed plan. Making the agreement on 
the detailed plan, between the German project partners represented by 
Technische Universität Berlin (TU Berlin) and the main Iranian project 
partners Building and Housing Research Center (BHRC) and New Towns 
Development Corporation (NTDC), was a major milestone in developing 
the pilot project. However, since the agreement in 2010, additional re-
search findings have been made and some content additions have been 
possible (e. g. concerning water and waste water management or heating 
and cooling solutions on the scale of single buildings). Even the structure 
of the detailed plan report has been slightly modified to make it more con-
sistent and easier to read.

Hence, this publication does not present the or an approved formal 
Iranian detailed plan. Rather, it is a combination of reflecting the research 
background, approach, and process with a kind of a hybrid detailed plan 
report including common Iranian detailed plan contents with new and in-
novative elements as well as research findings going beyond the detailed 
plan scale and content. However consideration of the presented solutions 

during the next steps of planning and project realization would increase 
climate responsiveness and sustainability significantly.

Preface
Elke Pahl-Weber | Tayebeh Parhizkar
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The following articles of Part I introduce the Young Cities 

research project background and goals as well as the ‘Shahre Javan 

Community’ pilot project. The research and development process 

behind the upgraded detailed plan for the Shahre Javan Community 

area is elaborated in a further article, followed by an investigation of 

selected procedural and regulative innovations.  

 Part II of this volume presents the report of the upgraded 

detailed plan in four chapters. The first chapter introduces the 

study area and goals. A description and analysis of the site’s current 

circumstances is presented in Chapter 2. Chapter 3 expands on 

planning goals, strategies, and measures for the Shahre Javan 

Community pilot project. Finally, Chapter 4 presents proposed

I
Introduction

regulations and planning designations for consideration in both the 

next planning steps and in the eventual realization of the project.  

 Part III presents some concluding remarks. Part VI includes 

lists of references, figures, tables, and abbrevations. Part V presents 

the plans which belong to the report. 

 

Note 

The presented statistical numbers are based on statistics from the 

2006 national Iranian census and represent the current state at the 

time of elaborating the detailed plan. The numbers were not updated 

with newer numbers from the 2011 census.
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Iran has experienced massive population growth in the last 30 years. In 
2010, Iran had 73 million inhabitants with a median age of only 23.5 years 
(Roudi-Fahimi & Meideiros 2007). This natural demographic develop-
ment combined with a massive rural-urban migration created explosive 
urbanization, resulting in serious social, ecological, and economic chal-
lenges for cities. Despite the fact that birth rates have declined since the 
mid-1980s, there remains enormous pressure on the Iranian housing mar-
ket. In 2007, the Iranian Ministry of Housing and Urban Development es-
timated a need for about 1.5 million new housing units per year through 
2013. One consequence of this demographic boom and subsequent urban-
ization effects, is increasing energy demand. Based on data from 2006, 
Iran’s energy consumption is increasing at a rate of 7 % per annum. The 
energy supply is largely based on fossil fuels and natural gas; this is espe-
cially the case for Iranian buildings, which rely mainly on oil and natural 
gas. The building related sector is the biggest energy consumer in Iran, 
accounting for 40 % of the national energy consumption in 2004/05. One 
reason for the built environment’s high share of the overall energy bal-
ance is the highly subsidized energy prices in Iran. However, energy sub-
sidies were recently abolished by the government in 2009, and the topic of 
energy efficiency has been high on the political agenda (Nasrollahi 2011). 
The Tehran Metropolitan Region is, in many ways, the focus of the tre-
mendous challenges posed by energy consumption in Iran. Tehran is the 
nation’s political, economic, financial, and cultural center, holding 70 % of 
Iran’s economic and financial powers (Fanni 2006). Despite the fact that 
the city occupies only 1.2 % of Iran’s total landmass, it houses 20 % of the 
population and about 35 % of the country’s industries (Tehran Geographic 
Information Center 2004). In 2006, the Tehran metropolitan region had 
approximately 13.4 million inhabitants (Statistical Center of Iran 2006). 

The rising energy demand and the impact of the built environment 
on Green House Gas (GHG) emissions make the built environment a cru-
cial factor for mitigating Iranian climate change impacts. Adapting the 
urban realm to current and future effects of climate change is another 
major challenge. In the next decades (2010–2040), Iran will experience 
a warmer and dryer climate. Climate change projections using MAGICC- 
SCENGEN predict a temperature increase up to 4 °C and an average 

Young Cities Project Background and Goals

9 % decrease in precipitation during the same period. With longer cool-
ing periods energy demand (for cooling) will increase, while increases 
in temperature will lead to more droughts, decreased agricultural pro-
duction, and environmental degradation. Temperature increases will 
also lead to rising sea levels, threatening both the Persian Gulf and the 
Oman Sea. Given that Iran’s available settlement areas are based on re-
gional hazard-risk and desert conditions, sea-level rise could potentially, 
indirectly, increase the settlement pressure on the Tehran-Karaj region. 
The increase of temperature will also have a significant impact on cities 
and urban agglomerations, as temperature discrepancies are remarkably 
higher in heavily populated and industrialized areas. Health consequenc-
es related to climate change will increase, including water-borne diseas-
es, diseases transmitted by insects and rodents, heat stroke, and skin can-
cer. Vulnerability to climate change will also appear in other forms, such 
as the reduction in climate-dependent products, endangering of nation-
al food security, increasing unemployment and accelerating the already 
climbing rate of urban migration (DoE 2010).

These challenges define the context and impetus for the Young Cities 
project. Considering predicted climate change impacts, the huge mitiga-
tion potential and a rising political awareness of energy efficiency, the 
‘Young Cities’ project aims to develop methodologically sound solutions 
for implementing low carbon, climate change resilient housing within the 
specific climatic, environmental, cultural, and economic context of Iran. 
The project goals are as follows:
.. Define criteria and objectives for energy efficiency in semi-arid (and 

potentially warm) regions on the residential scale of urban quarters;
.. Develop technical and non-technical solutions for reducing energy 

consumption and climate change adaptation in the urban development 

of semi-arid regions;
.. Develop and implement appropriate planning and design strategies, 

including evaluation of progress towards the project goals in 
collaboration with our Iranian partners; and 

.. Develop methodologies, in the form of manuals and guidelines, for 
energy efficient, climate change resilient, planning and design for the 
Tehran-Karaj region — eventually resulting in adapted or new policies. 

Sebastian Seelig | Holger Ohlenburg | Elke Pahl-Weber
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The project follows a ‘research-by-design’ approach — scientific re-
sults are derived from various pilot projects that are being successively 
implemented in Hashtgerd New Town, a settlement located 65 km west 
of Tehran.

The pilot projects include single buildings such as the ‘New Quality’ 
building, which was inaugurated in July 2010, as well as a large urban de-
velopment and design project called ‘Shahre Javan’ Community (Farsi for 
‘Young Citiy’ Community). These pilot projects are the central elements 
in the ‘Research by Design’ process. As an iterative, communicative pro-
cess, German and Iranian project partners discussed and defined goals, 
then developed and reviewed different alternative scenarios, before final-
ly agreeing on solutions. This strategic planning approach leads to solu-
tions, which leave space for further development but fix those elements, 
which are crucial for implementation. 
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The Shahre Javan Community pilot project covers a nearly 45 ha large 
planning area in the southern part of Hashtgerd New Town (35.4 ha hous-
ing quarter plus 9.2 ha open/green space). It has been chosen as the central 
demonstration area for the exploration of energy and resource efficient, 
climate responsive solutions for urban form, architecture, landscape and 
transportation planning, water and energy management, as well as con-
sideration of environmental assessment, and public participation. The 

The Shahre Javan Community Pilot Project

Shahre Javan Community pilot project is planned as a neighborhood of 
2,000 housing units for 8,000 inhabitants, including a social and cultural 
center, retail units, and office space. The Shahre Javan Community area 
serves as a laboratory in which to elaborate and analyze neighborhood 
scale approaches for climate change mitigation and adaptation, including 
the reduction of GHG emissions. The pilot project is conceptualized in 
four major steps (see Fig. 1).

Sebastian Seelig | Holger Ohlenburg | Elke Pahl-Weber

Definition of Goals 
and Indicators

Planning
Scenarios

ManualImplementation
(Detailed Plan)

The objectives of the pilot project are based 
on an in-situ analysis for the planning area, 
and on the experiences and results of a first, 
preparatory Young Cities project phase (2005–
2007). The elaboration of these aims within 
the research team included discussing case-
to-case solutions for conflicting aims and the 
redevelopment of general aims if necessary. 
Subsequently design criteria were developed.  

Based on the objectives, criteria, and asso-
ciated indicators, the iterative design and 
planning process advanced. Scenarios were 
elaborated, simulated or appraised and re-de-
signed if necessary. Especially the energy re-
lated (quantitative) aspects are based on com-
prehensive simulation series with different 
software tools ranging from object to quarter 
scale. The simulation tools applied in the proj-
ect encompass VISUM/VISEVA+, MOBILEV 
(simulating transport flows), ENVI-met (sim-
ulating outdoor micro climate), ECOTECT, 
ENERGYPLUS (simulating heating and 
cooling demand on quarter and building lev-
el), Modelica/DYMOLA/MOSILAB (simu-
lating adequate energy supply systems) and 
SOFISTIKS/ETABS (simulating structural 
designs). 

The third step is to implement the preferred 
solutions from the research by design process, 
in an upgraded Iranian detailed plan for the 
Shahre Javan Community area. In addition, 
the solutions are further consolidated on an 
architectural scale in the form of conceptual 
designs. These  design-solutions will be pub-
lished separately. 

In the last step, a manual for ‘Climate 
Responsive and Resource Efficient Urbanism’ 
will be developed from the planning process 
and the detailed plan, including recommen-
dations for architecture, as well as urban, 
landscape, environmental, and infrastructure 
planning, etc. 

Fig. 1: The process of the pilot project’s development
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Development of the Detailed Plan
A formal, legally binding planning framework is a crucial tool for im-
plementing innovations in urban planning. In the strategic planning ap-
proach, a plan defines the goals, brings alternative solutions forward, and 
permanently fixes crucial elements while still allowing further develop-
ment of other elements in later planning phases. The Iranian detailed 
plan ‘Tarh-e Tafsili’, as a legally binding urban planning tool, has such 
potential, although with room for improvement. It has been chosen as the 
central instrument for implementing the innovative approaches of this 
project. The plan was written by the Young Cities project’s German par-
ticipants as the lead partners, in coordination with their Iranian counter-
part, the team of Prof. Dr. Pakzad from Shahid Besheshti University and 
Armanshar Consulting Engineers on behalf of the BHRC (see Fig. 2). The 
project work was shared mainly between TU Berlin, other German part-
ners, and the team of Prof. Dr. Pakzad, which was also responsible for 
the coordination and reporting to the clients. The German partners dis-
cussed the report, its progress and questions related to it, with BHRC and 
NTDC during several bilateral workshops. Responsibilities were clearly 
defined: TU Berlin was responsible for preparing the content of the re-
port (e. g. texts, plans and illustrations) in English. The team of Prof. Dr. 
Pakzad translated the content into Persian, and was responsible for edit-
ing the text and the layout of the maps according to formal standards for 

approval by Iranian authorities (see Fig. 2 and Fig. 3 for responsibilities, 
work flow, and timeline). 

The German and Iranian partners agreed to write the Shahre Javan 
Community Detailed plan according to Iranian rules, to facilitate trans-
ferability to, and implementation in Iran. However in the bilateral pro-
cess of defining the content and structure, it became clear that there was 
a need to further develop the standard Iranian detailed plan. An analysis 

of the structure and content of the common Iranian detailed plan (see Fig. 
4 for a standard table of contents) showed that it concentrates on physical 
and technical elements (such as land use, plot ratio, and parking facili-
ties). Aspects and goals of sustainability such as energy and resource effi-
ciency, as well as environmental protection, are not sufficiently covered. 
Moreover, the depth of regulations in common Iranian detailed plan was 
not sufficient to cover these issues. 

This insight led to the decision to compliment contents and regula-
tions covered in the standard Iranian detailed plan with additional in-
novative elements and methods from the German urban planning system 
(see Fig. 5). Tools and regulatory options for reaching the project goals 
were identified and integrated into the plan development (see next sec-
tion) by analyzing German planning law, and the legally binding German 
land use plan (‘Bebauungsplan’) as the most comparable to the Iranian 
detailed plan. 

This work resulted in an integrated report (see Part II) and several 
plans (see Part V). This document includes the main aspects of a com-
mon Iranian detailed plan but offers additional information, planning 
approaches, and innovative solutions derived from the integrative and 
strategic urban development process. Some aspects, such as waste man-
agement, are not the responsibility of the German research team and 
therefore are not elaborated.

TU Berlin and partners
Team 1 and 2 of the 
YC Research Project (Berlin)

Team of Prof. Dr. Pakzad
(Tehran)

BHRC, NTDC Holding and 
NTDC Hashtgerd New Town

Work on the 
Tarh-e Tafsili

Reporting and coordination in
the research-by-design process

Reporting and coordination 
as charged by BHRC

Time Milestones and Tasks

August 2009 Content structure fixed, first meeting in Berlin
.. Elaboration of contents
..  Iranian team: Chapter 1 (based on the Urban Concept  

of the German team)
.. German team: Chapter 2–4

May 2010 Handing over the first draft of text, Persian (Chapter 1)  
and English (Chapter 2–4), meeting in Tehran

August 2010 Discussion of first draft with Iranian partners, meeting in Berlin
.. Editing the first draft according to feedback from Iranian partners
.. Finishing second draft

October 2010 Handing over second draft
.. Beginning of approval process in Iran
.. Further elaboration of report: layout, editing, preface

May 2011 Final, edited and laid-out report to NTDC and BHRC

Fig. 2: Work flow for Shahre Javan Community detailed plan preparation Fig. 3: Timeline of detailed plan preparation
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Shahre Javan Community pilot project goal 
“Climate Responsive and Sustainable Urban Development”

Identification of sustainability innovation potential of the Tarh-e Tafsili

Analysis of German planning law and detailed plan regarding climate 
responsiveness and sustainability

Identification of innovative elements and methods from the German 
planning system

Application and merging of adapted methods and regulations with 
the existing Iranian planning system for the Shahre Javan Community area

Shahre Javan Community Detailed Plan

1 Present Situation

1.1 Population

1.2 Socio-economic Classification of the Future Residents

1.3 Population Density on the Scale of Urban Residential Quarters 

1.4 Density Distribution and Socioeconomic Group Pattern in Various Scales

1.5 Future Services

1.6 Surveying Technical Execution Aspect

1.7 Land Use, Topography and Density Distribution

1.8 Infrastructure Network and Land Use

1.9 Environment

2 Analysis and Conclusions

2.1 Services Classification Based on Needs, Predictions, and Local Ordinances

2.2 Land Subdivision Ordinances and Criteria Considering Traditional and Domestic 
Subdivision

2.3 Occupancy, Density and Local Ordinances of Buildings Considering Topography, 
Climate, and Traditional, Domestic Architecture

2.4 Standards and Ordinances for Transport and Mobility

2.5 Standards and Ordinances for Open Space

2.6 Standards and Ordinances for Public Space

2.7 Final Calculations of Infrastructure for Water, Electricity, Sewage and Waste Water

2.8 Water and Waste Water Calculations

2.9 Energy Supply

2.10 Comprehensive Studies Related to Other Infrastructure

3 Tarh-e Tafsili

Detailed Plans:
.. Access Networks
.. Land Use
.. Buildings 
.. Density
.. Open Spaces and Residential Buildings
.. Water Network
.. Energy Networks (Thermal/Electrical)
.. Sewage and Waste Water
.. Execution Priorities (Phasing)

4 Regulations

4.1 Additional Proposal Related to Fiscal and Execution Plans

4.2
Ordinances and Regulations Related to Land Use, Densities, 
Parcelling, Buildings, Access, Squares, Urban Spaces, and Energy

4.3 Key Recommendations for Execution and Monitoring of the Plan

4.4 Other Reports and Explanations

Fig. 5: Tarh-e Tafsili improvement processFig. 4: Detailed plan for the Shahre Javan Community pilot project: 
Original outline of the report provided by the team of Prof. Dr. Pakzad on 
behalf of the BHRC
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This section introduces a range of procedural and regulative innovations 
which were adapted to and applied in the detailed plan for the Shahre 
Javan Community pilot project, and which are presented in Part II of this 
publication. The following aspects serve as examples for a whole range of 
innovations:
.. Physical regulations for energy efficient urban form;
.. Consideration of environmental concerns through environmental 

assessment;
.. Measures for compensating environmental impacts;
.. Physical regulations and designations for green and open spaces;
.. Including both public and private interests in the plan.

Further energy and resource saving innovations are: the introduction of 
mixed-use zones (see Sections 3.1, 3.2, and 4.1 of Part II), the integration 
of aspects of public transport (see Sections 3.6 and 4.4), the proposal of 
innovative waste water treatment and reuse (Sections 3.7 and 4.5), and 
the proposal of decentralized heating and single building cooling systems 
(Sections 3.8 and 4.6). 

Physical regulations for energy efficient urban form
Urban form directly and indirectly influences energy consumption and, 
thus, GHG emissions. Urban planning makes structural decisions about 
densities, land use patterns, and infrastructure systems, thereby influ-
encing the distribution of goods and users. This indirectly affects the en-
ergy consumption required for transportation, since spatial structures 
influence the behavior and consumption patterns of individual energy 
consumers. Further, urban design delineates urban form, which direct-
ly influences energy consumption via heating and cooling demands as 

defined by the urban texture. This direct influence is the focus of this 
section.

The urban fabric can influence the cooling and heating demand in 
several ways. One of the main features of urban texture is the building 
density of a settlement. Higher densities allow for more efficient infra-
structure systems, especially semi-central and de-central systems. Urban 
texture can also influence energy consumption through morphology, e. g. 

Procedural and Regulatory Innovations in the Iranian 
Detailed Plan Towards Greater Climate Responsiveness 
and Sustainability

through building types and configurations. This can significantly influ-
ence the cooling and heating demand of a building, with the orientation 
and location of buildings influencing the passive solar gain, as well as 
shading potential and the exposure of buildings to wind. Another import-
ant factor is building compactness, which influences heat gain and loss, 
and, hence, energy demand. A further major consideration for energy ef-
ficient urban form are the dimensions and orientation of streets, which 
influences the solar gain of both the streets themselves and the adjacent 
buildings impacting the ventilation of the entire neighborhood quarter. 

Integrating these features into the detailed plan is a key requirement 
for achieving a neighborhood which is responsive to the local climate and, 
therefore, more energy efficient. On the level of urban planning the above 
mentioned features of the urban texture can be regulated in detailed 
plans through rules on:
.. Buildings densities and built-up areas; 
.. Building configuration (height, depth, type and orientation);
.. Traffic spaces.

In the current Iranian system of detailed planning only the topic of 
building densities and traffic spaces can be addressed, by regulations 
of mass and space on the plot (built-up area) and by defining the course 
and width of access areas. A definition of other topics, such as more de-
tailed regulation of densities, or of the building configuration (by defining 
height, depth, type, and orientation of buildings) is not possible. Hence, 
the Iranian plan was amended with spatial regulations as defined in the 
German legally binding land use plan (‘Bebauungsplan’). The main tools 
for fixing these geometric aspects in the ‘Bebauungsplan’ are: 

.. The regulation of density through the Floor Area Ratio (FAR); 

.. The definition of building height;

.. The regulation of building orientation and configuration through 
building lines. 

Holger Ohlenburg | Sebastian Seelig | Bernd Demuth | Elke Pahl-Weber
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The definition of these items taps energetic potentials and allows the ex-
ploration of climate responsive design and planning solutions:
.. The FAR indicates the relationship between the total floor area 

of all floors of a building and the size of the building plot. Hence, 
the definition of the FAR allows regulating the ‘three-dimensional 
density’, as the FAR indirectly indicates the maximum building height. 
This is of major importance for the compactness of the building, but 
also for solar gain, shading, and ventilation of quarters;

.. Building lines define the permissible lot coverage, i.  e. the proportion 
of a site‘s surface where the construction of buildings is admissible. 
The lines indicate where the building must be built. Deviations are 
not permitted. The building line is individually regulated for each 
parcel. Hence, the building line defines the location of a building, as 
well as its length, depth, and orientation. Together with the FAR the 
building lines clearly define the geometry of the urban fabric, which is 
of major importance for orientation in regards to the sun, the impact of 
shading, and the definition of open spaces. 

These urban form regulations have been supplemented with a range of en-
ergy related regulations on the building level, e. g. on the position of open-
ings or the location of setbacks. The combination of regulations on urban 
form and on the appearance of single buildings, form a major innovation 
for land use planning in Iran and are a strong backbone for energy effi-
ciency on the neighborhood level. 

Consideration of environmental concerns through Environmental 
Assessment
The physical environment is composed of the environmental factors flo-
ra, fauna, soil, water, climate/air, and visual landscape. These components 
combine to provide a multiplicity of ecological functions and services, e. g. 
acting as habitat, providing of clean water, filtering and chemical buffer-
ing, as recreational space, etc. (see e. g. Haaren 2004). The aim of sustain-
able urban development is to minimize negative impacts on these func-
tions, preserving their benefits for current and future generations.

To increase consideration of environmental protection (environmen-
tal factors and its functions) was another aspect of qualifying the pro-
cess and practice of urban planning by adapting and applying methods 
and principles of the German approaches of ‘environmental assessment’ 

and ‘impact mitigation’.
According to German planning and building legislation (German 

Federal Building Code, BauGB), urban development plans should prior-
itize sustainable urban development. Therefore, when preparing urban 
land use plans, the BauGB requires consideration of environmental pro-
tection as a public interest, especially for impacts on the above mentioned 
environmental factors.

Hence, in Germany, urban land use plans have to undergo an envi-
ronmental assessment which runs parallel to the formal urban planning 
process. Doing so brings environmental aspects into the planning process 
as early as possible, by making them accessible and understandable for 
the different planning actors, not least the decision makers. The assess-
ments provide:
.. Basic environmental information;
.. Analysis of cause-effect relationships, as well as prediction of the 

environmental development as a basis for weighing (see separate 
section on weighing).

.. Furthermore, an environmental assessment prepares for the 
consideration of avoidance, mitigation, and compensation of likely 
adverse environmental impacts within the weighing process by 
providing:

.. Proposals for optimizing the plan from an environmental point of  
view (avoidance and minimization of environmental impacts);

.. Proposals for environmental enhancement measures (compensation  
of environmental impacts) (see next section).

In a standard process, environmental planning experts (often private 
consultants) are assigned by the planning authorities to prepare an 
‘Environmental Impact Study’ (EIS). In an ‘Environmental Report’, a re-
quired document in the plan approval process, information and analysis is 
presented in a summarized and standardized form (see Fig. 6). The urban 
planning authority is then responsible for preparing an environmental re-
port, based on the EIS delivered by the environmental experts. The en-

1  Introduction

 a)  Summary of the content and main aims of the urban development plan with information 
about the location, character, and extent of development, incl. space demand

 b) Description of aims of environmental protection defined in legal regulations and 
superior plans with relevance for the urban development plan and how those has been 
considered

2  Description and Evaluation of the Environment and Prediction of Impacts

 a) Information about the current state of the natural environment (flora, fauna, soil, water, 
air and climate, landscape, as well as human health, and cultural and material assets)

 b)  Planned measures for avoidance, minimization, and compensation  
of likely adverse environmental impacts

 c) Prediction of environmental impacts caused by plan realization  
and of environmental development if the plan were not realized (non-built alternative)

 d) Possible planning alternatives

3 Further Information

 a) Description of the applied methods and remarks concerning difficulties and lack  
of information.

 b)  Description of measures to monitor the environmental impacts during the 
implementation phase

 c) Non-technical generally understandable summary

Fig. 6: Content of the ‘Environmental Report’ for an urban development 
plan according to the German Federal Building Code
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vironmental report, with its avoidance, minimization, and compensation 
measures (including environmental monitoring) become legally binding 
through the formal approval of the land use plan. 

However, the optimum described above could not be reached in the 
context of the pilot project. It was decided to integrate elements of the 
EIS directly into the report of the detailed plan concentrating on the “de-
scription and evaluation of the environment and prediction of impacts” 
(No. 2 in Fig. 6). Information about ecosystem functions and the current 
status of the natural environment (No. 2a in Fig. 6) including preexisting 
impacts and sensitivity (e. g. against land use change and sealing) is pre-
sented within the respective environmental studies sections for climate, 
soil, water, flora and fauna, as well as landscape scenery (Section 2.3). The 
survey area for each of these has been determined related to the different 
spatial scope of impacts. Additionally, general avoidance, minimization, 
and compensation measures are proposed (No. 2c in Fig. 6).

During the analysis, biotope structures were identified at the eastern 
edge of the Shahre Javan Community area. They are considered highly 
valuable and have a high protection priority given their potential for bio-
tope networking and recreation. The impact analysis of the first draft of 
urban planning structure for the Shahre Javan Community area showed 
that these biotopes would be strongly affected. Based on this, an alterna-
tive development proposal for the building structure and the access net-
work (relocation of the eastern main collector road) was elaborated in 
combination with the other planning disciplines. The prediction of likely 
adverse impacts for both planning alternatives shows considerably lower 
impact for the alternative (for a comparative summary see Section 2.3.6). 
Therefore, it was agreed by all partners to continue work with this alter-
native.

Measures for compensating environmental impacts
As stated above, the avoidance, mitigation, and compensation of likely 
adverse environmental impacts are the planning responsibility of envi-
ronmental assessments for urban land use plans in Germany. In this re-
gard, planning and building legislation is closely connected to German 
nature conservation legislation. The legislation includes regulations for 
environmental impact mitigation and compensation (‘Impact Mitigation 
Regulation’) aiming at a ‘no-net-loss’ of environmental functions when 
realizing different development projects. This regulation is based on 

both the well known ‘polluter pays principle’ and the ‘Impact Mitigation 
Hierarchy’ (see Fig. 7).

Likely adverse environmental impacts, which cannot be (firstly) 
avoided or (secondly) minimized, should be compensated by environmen-
tal enhancement measures. The developer of a project (as the ‘polluter’) is 
obliged to implement (i.  e. realize and pay for) these measures. The com-
pensation measures have to be regulated in the legally binding land use 

plan or in a legally binding contract between the responsible planning 
authority and the developer. These principles have been applied to the 
Shahre Javan Community pilot project.

Thus, predicted environmental impacts could be minimized through 
an adaption of the eastern sub-neighborhoods and by the relocation of 
the eastern collector road. The demand on compensation area created by 
the plan was quantified using Geographical Information Systems (GIS) 
(to measure the space which would be additionally sealed and which was 
not previously impacted, see Section 3.4.2). Activities which enhance 
the overall condition of impacted environmental factors and/or ecosys-
tem functions are suitable as compensation measures. Examples are the 
(re-)creation of habitats, planting programs, and maintenance measures. 
Ideally, planned measures should enhance multiple, different environ-
mental functions at the same time (complex measures).

According to German building legislation there is a variety of possi-
bilities for the spatial location of compensation measures, these were ap-
plied in the detailed plan for the Shahre Javan Community (see Fig. 8 and 
Section 4.2.1).

Compensation obligations can be regulated both for single plots (see 
‘A’ in Fig. 8) as well as for spaces with other uses. In the case of the pi-
lot project, planting obligations have been used only for spaces adjacent 
to the plots. Furthermore, compensation measures have been regulated 
as ‘spaces and measures for protection, maintenance, and development 

of the natural environment and landscape’, both within (see ‘B’ in Fig. 8 
and Section 4.2.1) and adjacent to the planning area (see ‘C’ in Fig. 8 and 
Section 4.2.1).

The ‘off-site compensation measures’ have to be regulated in another 
legally binding land use plan or in a legally binding contract between the 
responsible planning authority and the developer. For further details on 
designations, see the following section.

Avoidance

Minimization

Compen-
sation

Fig. 7: Impact mitigation hierarchy (Darbi et al. 2010)
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Physical regulations and designations for green and open spaces
Binding laws are a prerequisite for meeting urban development objec-
tives, especially for environmental protection and landscape planning. 
Only a legal foundation can form the basis of a binding land use plan’s 
designations. This implies that laws and regulations should make clear 
and differentiated statements regarding the object of protection, which 
defines the regulation depth (degree of accuracy) of the legal basis. Only 
precise formulations can fulfill the obligation for the protection, mainte-
nance, and development of the natural environment and landscape.

The German planning and building legislation (BauGB, § 9) explicit-
ly provides legally binding designations for green and open spaces in le-
gally binding land use plans to ensure sufficient areas for recreation and 
to secure the protection, maintenance, and development of the natural 
environment and landscape. In order to guarantee sufficient recreation 
possibilities in the vicinity of residential areas, public green spaces are 
regulated in the detailed plan. The following explanations are intended to 
give an impression of the scope of action in German planning and build-
ing legislation (BauGB) and are based on a manual for German urban land 
use planning published by Brandenburg’s state Ministry of Infrastructure 
and Spatial Development (MIR 2007). These explanations illustrate how 
ensuring the interests of environmental protection and nature conserva-
tion depends on a differentiated legal basis. The regulatory depth and de-
gree of precision in German planning and building legislation (BauGB) 
establishes the necessary conditions for designating the environmental 

is the main intention of parks, then they are regulated in the land use plan 
as ‘public green spaces’.

By further determining the specific function of an area, (e. g. as ‘play-
ground’ or ‘football area’), the different usage requirements and the noise 
exposures become clear — which have to be considered in the decision 
making process. In order to guarantee sufficient recreation possibilities 
in the vicinity of residential areas within the planning area, the detailed 
plan designates a minimum amount of required public green space.

Planting and maintenance obligations
The German planning and building legislation (BauGB) even includes ob-
ligations for planting and landscape maintenance activities — but only for 
urban development reasons, including environmental protection. A des-
ignation in a binding land use plan is only justified if it serves urban de-
velopment goals, e. g. ensuring a healthy human environment. Since the 
planting and maintenance of trees and shrubs supports this goal, desig-
nations of a binding land use plan contain measures pertinent to these ac-
tivities, as well as to environmental conservation. The German planning 
and building legislation and the Nature Protection Law complement each 
other in this regard. The goals of planting and landscape maintenance 
obligations include the protection of an urban imprint of building areas 
with trees and shrubs, the formation of the townscape, the structuring 
and shielding of building areas, as well as the formation of transitions 
 between settlements and rural areas. Area related climatic aspects, like 

C) Off-site Compensation B) On-site Compensation Adjacent to the PlotsA) On-site Compensation on Plot

protection within the legal binding land use plan. The following examples 
may serve as an inspiration to develop a legal foundation for the interests 
of environmental protection in the Iranian juridical system.

Public green spaces
Within the German system, the specific functions of public green spaces 
are determined by their designations. If recreation for the general public 

the function of fresh air production, can also justify obligations for plant-
ing and maintenance. Binding designations for the plantation and mainte-
nance of public and private green areas may be realized by:
. . Planting of particular trees and shrub species (plant lists);
. . Density of plantings;
. . Defined ratio of different species;
. . Reasonable minimum standards (size, quality).

Fig. 8: Types of designating environmental compensation measures according to the German Building Code (Busse et al. 2004, modified)
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These designations have been applied for public spaces in the Shahre 
Javan Community area (see Fig. 9 and Section 4.2.1).

Obligations for planting and maintenance can be further regulated 
as part of building facilities, giving legal backing to facade and rooftop 
greenings as well as the greening of noise protection embankments. 

From an urban design perspective, the special relevance of urban and 
landscape scenery, as well as the need for emissions reduction and climate 
protection, require the maintenance of trees, shrubs, and other plants, as well 
as the maintenance of smaller waters (where the water laws do not apply). 

Designations for nature conservation
According to German planning and building legislation on nature con-
servation, even those designations in a plan aiming at a healthy human 
environment, are only considered justifiable for urban design reasons. 

Although they do not prioritize conservation for its own sake, the law 
still makes possible the designation of aspects which support nature con-
servation purposes. Further content regarding nature conservation and 
landscape planning must be regulated by using the category ‘areas and 
measures for protection, maintenance, and development of the natural en-
vironment and landscape’. Fig. 10 shows that the designation of green spac-
es can be overlaid with designations aimed at compensation of impacts.

In German land use plans, aspects of natural environment and land-
scape protection can be highlighted through the description of the specific 
function of an area (e. g. ‘semi-natural park’), although the best method is 
the explicit explaining of, and stating reasons for, each determination (see 
Section 3.4 and 4.2.1). Without such additional textual designation regard-
ing the character and extent of plantings (or other compensation), the im-
plementation of compensation measures can be rendered ineffective.

Areas to be kept clear of development
If adequate reason is provided (e. g. for the preservation of cold air corri-
dors) the designation of an area can require that it ‘be kept clear of devel-
opment’. This designation has a strong influence on property rights, for 
which the protection of other designation categories, such as green areas, 
would not be sufficient. In practice the designation of an area as to ‘be 

kept clear of development’, can be overlaid with other area designations, 
which do not conflict with the protection aim, and which can supplement 
each other in their purpose.

Weighing the different interests in the plan
A central part of German planning law and legally binding land use plans 
is the weighing of different public and private interests. This is a key re-

Dry green (partly Sub-goals 1.12, 2.8, 2.9 & 6.1)
. . Shrubs and perennials from Plant List B (see Section 4.9.7) 

have to be planted with a plantation distance of 1 µ 1 meter.

Lush green (Sub-goals 2.8, 2.9 & partly 6.1)
. . The area has to be planted with a coverage of at least 75 % and 

at least one tree (quality: standard, 3 x replanted with bale and 
min. 14 to 16 cm trunk diameter) or large shrub per 100 m².

Green connection (Sub-goals 2.8 & 2.9)
. . The area has to be planted with species according to Plant 

List B (see Section 4.2.1); at least one tree with shading 
function per 100 m² (quality: standard, 3 x replanted with bale 
and min. 14 to 16 cm trunk diameter).

Infiltration area (Sub-goals 2.9 & 6.1)
. . The cleaned greywater from the constructed wetlands has to 

be collected and infiltrated into the groundwater within the 
designated areas.

. . The infiltration amount has to be measured and recorded by 
water meters.
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Fig. 9: Designations on public open space (see Chapter 4) Fig. 10: Detail view of designations of landscape planning incl. environ-
mental compensation
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quirement in planning for the benefit of the society under the rule of law. 
Conflicting public and private interests are to be weighed against each 
other and given fair consideration. This places a duty on municipalities 
to ensure that:
.. Interests are duly weighed;
.. All matters warranting consideration are covered;
.. There is no failure to appreciate the importance of public and private 

interests; 
.. The balance achieved is proportionate to the objective importance of 

different interests.

Within these limits a municipality is free to decide in favor of one inter-
est — and, thus, against another. This process results in a legally binding 
decision. This procedure has also been applied in the planning process 
of the Shahre Javan Community area. By weighing different interests of 
the disciplines involved in the pilot project the weighing process was ex-
emplarily conducted in the context of this project as part of a research by 
design approach (Pahl-Weber & Henckel 2008) 

One example for a weighing of arguments in the case of the Shahre 
Javan Community area was a conflict between the aims of landscape 
planning and transport planning (cf. Fig. 11). The background of this con-
tention was the planned minibus route which connects the western with 
the eastern part of the Shahre Javan Community area and thus, enhanc-
es accessibility. This bus route is planned to run on a street of six meter 
width, which is crossing the central green space area, which should be 
kept as an uninterrupted permanent green space without motorized traf-
fic. In order to solve this conflict of interests the following weighing of 
interests was conducted:

Initial Conflict: The green space shall be kept as continuous open space 
due to both ecological reasons and its high value as a recreational area. 
A bus route will bring noise and pollutions to the area, the sealing of the 
green space will decrease the recreational area. Thus, the planned mini-
bus route through the green space shall be rearranged.

Weighing: On the one hand the ecological and recreational value of the 
continuous central green is high and supports important ecological and 
social goals of the project. On the other hand an efficient public transport 

system is a major stepping stone for achieving the goals of energy effi-
ciency and CO2 emissions reduction of the Shahre Javan Community area. 
Additionally, easy access (by public transport) to the cultural and social 
center (mosque, kindergarten, school) must be provided. Moreover, there 
are other possibilities to realize recreational areas in the vicinity of the 
dwellings, e. g. in the eastern adjacent area (widened planning).

Decision: Since the overall aim of the project is the mitigation of CO2 emis-
sions, in this case the sustainability goals of the mobility concept are es-
timated to be more important than the recreational and environmental 
protection aims of landscape and environmental planning. Following the 
aims of the mobility study will help more efficiently to achieve the com-
mon, higher project goal.

Another example for weighing is related to the eastern part of the site. 
There, highly valuable biotope structures were identified which would be 
seriously affected, indeed partly destroyed, through a realization of the 
first draft of urban planning structure. Additionally, the area has a high 
potential for recreational use by inhabitants. Thus, in this case, the envi-
ronmental and recreational goals outweigh the other goals, which led to 
an adaption of housing structure and a relocation of the eastern collector 
road (see Sections 2.3 and 3.6 for visualization of planning alternatives).

e.g. Environmental Goals
- Recreation Space
- Ecological Functions

e.g. Mobility Goals
- Accesibility
- CO²-Reduction

Urban 
Planner

Municipality

Balancing According to Project Goals of CO₂-Reduction

Fig. 11: Weighing of goals and interests of landscape planning, environ-
mental planning and transport planning
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Notes 

The following additions and modifications had been made compared  

to the detailed plan report agreed upon in 2010: 
.. Additions to the ‘water and waste water’ sections  

(Sections 3.7 and 4.5);
.. Additions to the sections on ‘energy supply’  

(Sections 2.6, 3.8, and 4.6);
.. Structural modifications in sections for ‘open and green  

space design’ (Sections 3.5 and 4.3) and even small ones  

for ‘traffic’ (Sections 3.6 and 4.4)

Proposals for open and green space design (Section 3.5 and 4.3) as 

well as for heating and cooling for single buildings (Sections 3.8 and 

4.6) go beyond the scope and scale of a detailed plan and, thus do 

not include legally binding regulations. Regarding Urban Design 

and Architecture (especially Sections 3.2 and 3.3), the state of work 

presented is from the summer of 2010. The developed housing 

scheme represents the framework for further design scenarios.  

In a 2011 cooperative work process between BHRC and TU Berlin,

II
Detailed Plan Report for the Shahre 
Javan Community Pilot Project Area

 

design scenarios for housing architecture were further developed 

on the scale of a Conceptual Design for one urban unit (sub-

neighborhood). The results of this process are planned to be 

published separately in the Young Cities Research Paper Series. 

 The results of the work are based predominantly on the revision 

of Hashtgerd New Town comprehensive plan material (Paykadeh 

Consulting 2008a) originally written in Farsi. The German project 

partners are not accountable for any mistakes due to incorrect 

translation or incomplete information.
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1.1 Upper Level Plan’s Proposals
Peyman Khodabakhsh | Arman Fathejalali | Jahanshah Pakzad

Hashtgerd New Town is located on the southern slope of the Alborz 
Mountains in the western part of the Tehran province (now the Alborz 
province after the split of the former Tehran province into the new — east-
ern — Tehran province around Tehran and the — western — Alborz province 

 1 Study Area, Vision, and Goals

around Karaj), some 25, 60, and 75 respective km from the neighboring 
major cities of Karaj and Tehran to the east, and Qazvin to the west. Based 
on the 2006 national census, Hashtgerd New Town has a population of 
around 16,000, or only some 11 % of the population proposed in the first 
comprehensive plan for that same year. Similarly, the developed area of 
Hashtgerd New Town was only 562 ha in 2006 (13 % of the area proposed 
in the comprehensive plan), and was composed of 123.13 residential ha, 

Hashtgerd New Town

Karaj

Tehrān

Fig. 12: Location of Hashtgerd New Town
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76.9 ha for green space, 330.31 ha of roads, and 31.66 service area ha.
The major, significant natural features of the city are the Alborz 

mountain range (rising 2,800 to 3,200 m high) as well as the Fashand and 
Kordan rivers both west and east of city. Also important are the northern 
Taleghan Valley and Abyek plain, both of which greatly affect the mor-
phology of the area creating the following unique characteristics:
.. Low length and high slope of rivers;
.. An average north to south slope of 5 % throughout the city;
.. A series of small valleys with side slopes of 20 % to 50 %.

The Shahre Javan Community pilot area is located in the southern por-
tion of Hashtgerd New Town and thus, in the low-lying part of town. 
Hashtgerd New Town’s first comprehensive plan (The part of Hashtgerd 
New Town Comprehensive Plan — Proposal Land Use, Project No. 202-37, 

enacted in 1993), predicted a population of 500,000 for 4,300 ha of land, a 
prediction based both on ideal as well as probable scenarios.

As mentioned earlier, the 2006 population of Hashtgerd New Town 
was only 16,000, proving the comprehensive plan’s scenarios as unsuc-
cessful. The massive shortfall in reaching the New Town’s population 
goals combined with a necessity to adapt to modern demographic, social, 
and economic changes in the Tehran-Karaj region led to a revised com-

prehensive plan for 2005 onwards. The proposals and recommendations 
of Hashtgerd New Town’s revised comprehensive plan serve as the au-
thoritative framework for plans of the Shahre Javan Community pilot ar-
ea, encompassing physical aspects, access networks, as well as both eco-
nomic and population development. Each of these features is discussed in 
detail throughout the following chapters.

1.1.2 Revision of Population Development Goals
The revised comprehensive plan of Hashtgerd New Town sets out the fol-
lowing goals and recommendations concerning population development:
.. Absorbing a maximum amount of population from the Tehran urban 

complex;
.. Increasing the residential value of the New Town by direct investment 

in transportation infrastructures (e. g. metro) and services;
.. Changing ways of delivering land in order to ban land speculation or 

unofficial land markets;
.. Increasing public participation in planning and construction;
.. Changing land subdivision patterns in order to reduce construction costs;
.. Imposing new taxes on vacant land and prepare land for building in 

order to motivate construction.

The first comprehensive plan predicted a maximum of 150,000 and 
1,000,000 inhabitants for the years 2015 and 2025 for Hashtgerd New 
Town. The revised comprehensive plan allows for a maximum of 1,000,000 
inhabitants, with exact dates and numbers depending on the actual devel-
opment of the city. However, the allocation of land uses requires the exact 
population numbers. Thus, the revised comprehensive plan’s specific pre-
diction of 660,000 inhabitants is used here for planning purposes. 

1.1.3 Revision of Social Variation Achievement Goals
Recent studies show that current Hashtgerd New Town inhabitants be-
long to low-income groups, living in the city as owners or tenants. In light 
of this, the revised comprehensive plan proposes policies for improving 
the quality of life in the city in order to motivate other social groups to 
settle in Hashtgerd New Town. These policies include: investment in ser-
vices and infrastructures, creating more ‘residential villa’ areas, and of-
fering attractive construction amenities such as cooperative companies.

1.1.4 Revision of Land Uses
Land use related issues are critically important for successful comprehen-
sive plans. The first comprehensive plan of Hashtgerd New Town did not 
properly consider a number of important land uses, including transporta-
tion terminals, public transport stations, and even educational land uses. 
Moreover, and equally significant was a lack of flexible spaces to provide 
for potential future development. In light of this, the revised comprehen-

  Alborz Mountain  

  Hashtgerd New Town  

  Shahre Javan Community Area  

Fig. 13: Location of the Shahre Javan Community area within Hashtgerd  
New Town
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sive plan proposes three land use categories designed to better meet the 
needs of New Town inhabitants:
1. First category land uses should be provided in all cities. Uses in this 

category include: educational, medical, sanitary services, green 
spaces, and urban infrastructures. All residents need these uses, and 
although they vary in specifics, they are provided regardless of a city’s 
regional role, characteristics, or potentials. The details of these uses 
are governed by specific regulations and standards, usually designated 
on a per capita basis;

2. Second category land uses are land uses which are not necessary in all 
cities. Uses in this category include: universities, special hospitals, sport 
stadiums etc. Their provision is based on the size or regional role of the 
city, its specific potentials, as well as applicable government and urban 
planning policies. The details of these uses are governed by specific 
regulations and standards, usually designated on a per capita basis; 

3. Third category land uses depend on the characteristics of a city and 
the condition of the local economy. Uses in this category include: 
shops, residential areas, commercial zones, recreational services etc. 
These land uses have no special regulations or standards. Therefore, 
third category uses should be guided by existing planning goals and 
upper level policies, as well as by the regional role of the city. 

The amount and kind of each land use should be estimated using the 
frameworks outlined here. 

Land use amounts 
Planning for New Towns should incorporate services, which supply all 
the needs of the residents. As mentioned previously, the first comprehen-
sive plan largely used per capita values to determine land use amounts, 
although in some cases these values were adapted, while in other cases 
organizational standards (e. g. educational uses) were applied. In the re-
vised comprehensive plan of Hashtgerd New Town, first and second cate-
gory land uses are calculated using individual regulations and standards. 
As noted earlier, third category land uses depend on the local market. 
Since third category uses are not provided in most cities, these uses of-
ten are informally located in residential areas, which can be problematic 
for residents. This can be avoided by providing flexible mixed-use areas. 
Therefore, the revised comprehensive plan proposes one main mixed-use 

area at the city scale and several mixed-use areas at the district scale. The 
proposed land uses are shown in Tab. 1.

Land use distribution pattern
One of the most important goals of Hashtgerd New Town’s revised com-
prehensive plan is to limit expansion and un-planned growth. In pursuit 
of this policy, large scale land uses are used to create a growth boundary 

Land Use Area in ha in % in m2 per-capita

Residential Garden Houses 73.82

1,450.75

1.65

32.50

1.09

21.49

Housing 359.63 8.06 5.33

Apartment 551.78 12.36 8.17

Complex 465.52 10.43 6.90

Commercial (Neighborhood and District Scale) 36.75 0.82 0.54

Mixed-Use 74.79 1.68 1.11

Educational Kindergarten 18.23

117.14

0.41

2.62

0.27

1.74

Primary School 36.89 0.83 0.55

Guidance School 28.47 0.64 0.42

High School 33.56 0.75 0.50

Higher Education 202.56 4.54 3.00

Administrative District-Ad 25.12

96.91

0.56

2.17

0.37

1.44Urban-Ad 71.79 1.61 1.06

Sanitary Hospital (Urban Scale) 0.00

56.50

0.00

1.27

0.00

0.84

Hospital (Region Scale) 40.38 0.90 0.60

Clinic 16.12 0.36 0.24

Tab. 1: Proposed land uses for Hashtgerd New Town in the revised comprehensive plan
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around the city. Regional, district, and neighborhood scale land uses are 
distributed by and centralized within the respective urban units (see Fig. 
14 and Tab. 2 ).

Urban divisions
The revised comprehensive plan of Hashtgerd New Town defines five re-
gions and 19 districts (as shown in Fig. 14). The regional areas are between 

500 and 770 ha (average 626 ha); their planned populations are between 
116,000 and 158,000 inhabitants (average 130,000). The districts are be-
tween 87 and 313 ha (average 164 ha) and their populations are between 
17,000 and 58,000 (average 34,000). Based on the distribution pattern, the 
following land uses are proposed on neighborhood and district scale: each 
neighborhood includes a kindergarten, a primary school, and a neighbor-
hood scale commercial use area to meet primary needs. Each district in-

Land Use Area in ha in % in m2 per-capita

Sport Stadium 64.07

106.17

1.44

2.38

0.95

1.57

Sport (Region Scale) 21.15 0.47 0.31

Sport (District Scale) 20.96 0.47 0.31

Green Green (Neigh & District Scale) 530.15

987.22

11.88

22.12

7.85

14.63

Green (Region & Urban Scale) 279.80 6.27 4.15

Jungle 101.60 2.28 1.51

Farm 75.67 1.70 1.12

Cultural Cultural (Urban Scale) 6.28

21.71

0.14

0.49

0.09

0.32

Cultural (Region Scale) 5.69 0.13 0.08

Cultural (District Scale) 9.73 0.22 0.14

Religious 9.97 0.22 0.15

Security 1.31 0.03 0.02

Urban Facilities Fire Station 0.70

17.31

0.02

0.39

0.01

0.26

Petrol Station 1.62 0.04 0.02

Shopping Centers (Urban Scale) 13.89 0.31 0.21

Shopping Centers  
(Region & District Scale) 1.10 0.02 0.02

Urban Infrastructure 4.58 0.10 0.07

Transportation & 
Repository

Intra-City Terminal 0.00

170.33

0.00

3.82

0.00

2.52

Inter-City Terminal 24.68 0.55 0.37

Repository Terminal 16.92 0.38 0.25

Parking 38.66 0.87 0.57

Metro 39.51 0.89 0.59

Metro Territory 50.56 1.13 0.75

Industrial-Production 63.93 1.43 0.95

Territory  — 139.47

296.43

3.12

6.64

2.07

4.39Special Territory 156.97 3.52 2.33

Access 749.40 16.79 11.10

Sum 4.463.76 100.00 66.13
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cludes two secondary schools (one for boys and one for girls), two high 
schools (one for boys and one for girls), sport facilities, medical care fa-
cilities, and religious facilities (mosque), as well as both green spaces and 
parks. 

Regarding the Shahre Javan Community area, the revised compre-
hensive plan proposes a district scale center including educational (pri-
mary, secondary and high school) facilities, district scale sport facilities, 

religious uses, medical care facilities, commercial uses, and security uses, 
as well as residential areas (apartment complex) (see Tab. 3).

1.1.5 Revision of Residential Building Density
Considering the numbers in the first comprehensive plan, the revised 
comprehensive plan should not increase the following by more than 10 % 
(average 130 %, which comply with an FAR of 1.3): residential land use ar-

1

2

3

1

3

2

3

4

1

4

3

1

2

2

3

4

1

2

4

Region 1

Region 5

Region 4

Region 3

Region 2

Population Area in ha

Region 1 121,238 571.94

District 1 25,080 115.9

2 31,886 149.79

3 34,380 164.97

4 29,892 141.82

Region 2 128,963 672.04

District 1 34,900 188.92

2 61,379 309.52

3 32,686 173.6

Region 3 165,527 765.67

District 1 34,853 161.23

2 28,216 131.44

3 44,200 204.02

4 58,259 268.98

Region 4 127,728 579.82

District 1 18,029 87.61

2 70,305 207.69

3 0 102.89

4 39,394 181.63

Region 5 131,541 509.39

District 1 18,715 84.76

2 28,108 130.11

3 33,387 142.99

4 51,331 151.53

Fig. 14: Urban division proposal of the revised comprehensive plan  
of Hashtgerd New Town

Tab. 2: Location of regions and districts
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eas (see Fig. 15), average residential unit size, household size, and residen-
tial building density. Therefore, in the revised comprehensive plan, the 
building density is specified at 140 % (FAR of 1.4).

1.1.6 Revision of Types of Residential Units
In the revised comprehensive plan of Hashtgerd New Town, the following 
residential units are proposed:

. . Garden houses;

. . Residential villas (one or two units) including some of the low density 
residential areas in the first comprehensive plan;

. . Apartments (3 or 4 floors) including residential buildings with at least 
6 to 8 units and a minimum 400 m² plot size in central parts of the 
districts;

Land Use Area in m2

Residential

Apartments 140,877.40

Residential Complexes 74,128.60

Educational

Primary School 3,164.80

Secondary School 7,618.90

High School 12,180.70

Other

Sport (District) 12,000.00

Religious 2,475.00

Medical Care (District) 3,789.80

Commercial 4,762.60

Security 4,246.80

Parking 13,389.00

Buildings Hashtgerd

Residental

Social Infrastructure

Service/Retail 
Infrastructure

Mixed Use

Technical Infrastructure

Utility

Green

Highway

District Boundary

  Shahre Javan Community Area  

Tab. 3: Proposed land uses of the revised comprehensive plan for the 
Shahre Javan Community area without 91,523.8  m² of eastern green spaces 
(extended planning area)

Fig. 15: Proposed land use for Hashtgerd New Town (revised comprehensive 
plan, based on Paykadeh Consulting 2008a, modified)
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.. Residential complexes including medium and high density residential 
blocks on 3 ha plot areas (500 units), located beside the main roads and 
on the sloped areas.

Based on these proposals, the revised comprehensive plan specifies ar-
eas for apartment and residential complexes within the Shahre Javan 
Community area (see Tab. 3).

1.1.7 Revision of the Access Network
In the first comprehensive plan of Hashtgerd New Town, the network pat-
tern was designed as a grid. The proposed north-south arterial roads were 
45 m wide, carrying a maximum number of vehicles but having minimum 
accessibility. Among these roads, three are connected to the Qazvin-Karaj 
Highway and act as the entryways to Hashtgerd New Town. East-west, 30 
to 37 m wide second level arterial roads act as collector roads. 

This grid structure is kept in the revised comprehensive plan. North-
south roads provide mobility between the urban districts and the entry-
ways and the east-west roads form the main network for collection of in-
tra-city traffic. Neighborhood access is provided by local (north-south) 
networks that cross the second level collector roads (see Fig. 16):
.. Qazvin-Karaj Highway: This road provides a connection between 

Hashtgerd New Town and neighboring settlement areas. This road is a 
first level arterial road and functions on a regional and urban scale;

.. Second Level Arterial Roads (Main Distributor): These 45 m wide 
north-south roads allow access between regions and districts within 
Hashtgerd New Town, and city entryways. Vehicles have priority on 
these roads with three lanes (minimum 3.5 m width) and marginal 
parking;

.. Second Level Arterial Roads (Collective): These roads connect the 
main distributor roads and the local access roads. The ratio of vehicles 
to pedestrians is more equal. These roads have at least two lanes 
(minimum 3.5 m width) with marginal parking;

.. Main Local Access: These roads connect the collector roads to the 
neighborhoods. These roads are 20, 24, and 26 m wide. They have two 
lanes per side (minimum 3.5 m width) and 2 m of parking space;

.. Secondary Local Access: These roads transmit main local access road 
traffic to neighborhood centers and are 16 to 18 m wide.

.. For the Shahre Javan Community area, the revised comprehensive 
plan proposes a western main arterial road, an eastern secondary 
arterial road (collector), as well as local access roads in the north, 
center, and south of the area.

  Shahre Javan Community Area  

Fig. 16: Proposed road network structure (Paykadeh Consulting 2008a, 
modified)
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1.2 Final Vision and Goals for the Shahre Javan Community  
Pilot Area
Peyman Khodabakhsh | Arman Fathejalali | Jahanshah Pakzad

The quality of vision for the future of cities and neighborhoods plays a 
vital role in their economic, social, and physical development. Given the 
unique role of this pilot project, the vision statement is not derived from 
the two comprehensive plans but from the urban concept outlined by the 
research project. The statement itself is intended to be read within the 
context of the vision statement framework shown in Fig. 17 below.

Shahre Javan Community Area Vision Statement:
The Shahre Javan Community pilot project is an example of sustainable, 
clean, and energy efficient development, as well as a test bed for energy effi-
ciency on national and international scale. A variety of sustainable housing 
typologies based on the needs of different social groups, an urban environ-
ment based on Islamic-traditional urban planning principles, an integration 
of vernacular architecture with modern building technologies, a compact ur-
ban form, an integrated public transportation system, and a modern energy 
infrastructure, all combine to provide an outstanding environment for life, 
work, and recreation in Hashtgerd New Town.

Vision Statement Framework Applying the Framework to the Shahre Javan Community Pilot Project

Basic Factors Image Indirect Image Symbolic example of a clean and sustainable neighborhood

Symbolic example of energy efficient urban fabric

Direct Image Economic basis for new commercial and educational activities

Detailed Factors Identity Environmental
Characteristics

Landscape design based on reduced water consumption, energy 
 efficiency, and mitigated environmental impacts

Social and Cultural 
Characteristics

A place for living, working, and recreation
Variety of housing typologies based on the needs of different  
 social groups

Physical Characteristics Traditional-Islamic urban environment

Integration of vernacular architecture with new building  technologies

Compact urban form

Safe and harmonized public transportation system

Modern energy and water infrastructure

Structure Local Position
(Hashtgerd New Town)

A quarter for living

National Position (Iran) Pilot research for energy efficient neighborhoods

International Position

Fig. 17: Vision statement framework for the Shahre Javan Community
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A description and analysis of each planning issue forms the mandato-
ry basis for a detailed plan, from which goals, strategies, measures (see 
Chapter 3), and, finally, plans and regulations (see Chapter 4) will be de-
veloped. The German team has collected and analyzed the available infor-
mation on issues related to their specific fields. The chapter starts with an 
analysis of urban development (Section 2.1) and physical aspects, focusing 
mainly on housing typologies (Section 2.2). Section 2.3 analyzes the cur-
rent status of the environment and the potential impacts of the planned 
land use (Environmental Assessment). Further surveys deal with the cur-
rent infrastructure status for traffic (Section 2.4), water and waste water 
(Section 2.5), and finally energy supply (Section 2.6). 

2.1 Population and Social Studies 
Sebastian Seelig | Elke Pahl-Weber

2.1.1 Population Prediction
The first comprehensive plan (as of 1993) envisages a maximum popula-
tion of 500,000 inhabitants for the New Town (cf. Paykadeh Consulting 
2008a, p. 13). Hence, Hashtgerd New Town is planned as one of the larg-
est of the Iranian New Towns. Despite these ambitious development tar-
gets, the real population development in Hashtgerd New Town has so far 
been rather slow. According to Iran’s national census, in 2006, Hashtgerd 
New Town had only about 16,000 inhabitants, which is about 10 % of the 
targeted population number for that year: the comprehensive plan of 1993 
had predicted a 2006 population of 160,000 (cf. Paykadeh Consulting 
2008a, p. 5, and 2008c, p. 23). Consequently, only a small fraction of hous-

ing and related functions are developed, mainly for development phases 1 
to 3 in the center of the city (see Fig. 18). 

The plan also indicated that a larger fraction of the infrastructure 
would have been developed. The slow development speed and the lack of 
municipal land development control have led to a scattered development 
pattern, characterized by larger building groups spread over a relatively 
large area within the New Town. This scattered spatial pattern leads to 

 2 Present Situation Studies and Analysis

Buidlings Hashtgerd

Residental

Social Infrastructure

Service/Retail Infrastructure

Mixed Use

Technical Infrastructure

Utility

Highway

Major Road

Street

District Boundary

Fig. 18: Current status of realization and building use
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negative effects such as destruction of soil and natural areas, a high de-
pendency on car transport, higher infrastructure costs, and a lack of both 
social coherence and urbanity (see Fig. 19 and Fig. 20).

These population numbers document the significantly low impact of 
Hashtgerd New Town on the quantitative housing supply of the region. 
While the region’s population (population of then Tehran Province) al-
most tripled from 5.25 million in 1976 to 13.4 million in 2006 (according 
to national censuses for the respective years), Hashtgerd New Town’s con-
tribution to attract migrants from the region can be regarded as far below 
the estimated goals. Thus, the slow development of the New Town and 
the enormous socio-economic regional transformation in the last decades 
have been the main drivers for revising the first comprehensive plan of 
Hashtgerd New Town from 2005 on (enactment in 2009). Referring to larg-
er-scale planning documents (“upper level plans”), cited in the explanatory 
reports for this comprehensive plan revision, an even higher target popu-
lation number with maximum one million inhabitants by 2025 is planned 
for Hashtgerd New Town. The revised comprehensive plan for Hashtgerd 
New Town follows this number, even though it is clearly stated in the plan-
ning documents (explanatory reports by Paykadeh Consulting 2008a) that 

the situation of Hashtgerd New Town seems “unpredictable” in the future. 
The advised maximum population number, however, is fixed at 660,000 in-
habitants, although the reason for this number is not explicitly stated in the 
report. This population number for Hashtgerd New Town, as announced 
in the revised comprehensive plan, is even higher than in the original pro-
posal despite the considerable problems with development and lack of new 
inhabitants. This brief analysis of population development underlines the 

severe problems with attracting population to the New Town. The present 
planning documents emphasize the uncertain future demographic and eco-
nomic situation of Hashtgerd New Town, which, as a national New Town 
project, is highly dependent on political, economic, and social frameworks 
and developments at national, regional, and local levels. Thus, an exact 
population prediction for Hashtgerd New Town seems rather unrealistic. 
Understanding this requires a more flexible urban concept for Hashtgerd 
New Town and the Shahre Javan Community area, allowing for an adap-
tion of the development to the uncertain future of demographic develop-
ment. Central measures that would allow the city to better adapt to future 
requirements are a phased and modular site development plan, including 
flexible housing typologies, de-central or semi-central infrastructures sys-
tems, and regulatory frameworks for land use (see Chapter 3).

Population prediction for the Shahre Javan Community area
The population prediction for the Shahre Javan Community area itself is 
based on the program of the 1993 first comprehensive plan of Hashtgerd 
New Town. This comprehensive plan version is the reference framework 
for the German partners as well as the legal planning basis for the 2008 

start of the Young Cities Iranian-German research project. The plan pro-
vides for approximately 8,850 inhabitants on the site.

Social target groups for Hashtgerd New Town and the Shahre Javan 
Community area
Current studies show that the inhabitants of Hashtgerd New Town, both 
property owners and tenants, largely belong to low-income groups. In re-

Fig. 19: Scattered development patterns overlooking Hashtgerd New Town 
to the north, 2006

Fig. 20: Scattered development pattern overlooking Hashtgerd New Town to 
the west, 2006
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sponse, the revised comprehensive plan proposes policies aimed at chang-
ing or improving quality of life in the city, as well as motivating other so-
cial groups to develop in Hashtgerd New Town via investment in services 
and infrastructure, e. g. by creating “villa-residential” areas and offering 
construction possibilities such as cooperative companies.

2.1.2 Population Density
The population density describes the measurement of population per unit 
area, in this case hectare (ha). The net-population density describes the 
population per ha of settlement and traffic area, the gross population den-
sity indicates the population per ha. Whereas the gross population density 
in Iran’s towns is about 100 to 110 persons per ha, the Iranian New Towns 
are aiming for a higher average gross density of about 150 persons per ha 
(cf. NTDC 1993, p. 72). Hashtgerd New Town meets the targets, set in the 
revised comprehensive plan of 2009, of a net population density of 454.93 
persons per ha and a gross population density of 147.98 per ha. These num-
bers are also met within the Shahre Javan Community area, for which 
the first comprehensive plan of Hashtgerd New Town had set even higher 
population density targets. The gross population density for the Shahre 
Javan Community is 250 persons per ha, implying a gross density of ap-
proximately 400 persons per ha. These are medium density values by 
Iranian standards. Since the density factor is highly dependent on the 
specific location and cultural context, it is difficult to assess these num-
bers in terms of appropriate density levels. Taking international research 
as a basis, medium and higher density levels support the main aims of 

density in the context of sustainability, such as effective public transport 
and efficient land use for energy supply (see Chapter 3). However, if urban 
sustainability is the goal, a merely quantitative approach for measuring 
population density might not be appropriate, since this number does not 
shed light on the living situations of the inhabitants or on the qualities 
and attractiveness of the urban form and public realm. This is reflected 
in Hashtgerd New Town’s urban fabric, which, while achieving certain 

Fig. 21: Lack of spatial hierarchy, Hashtgerd New Town, 2006
Fig. 22: Lack of spatial and sojourn quality, Hashtgerd New Town, 2009

Fig. 23: Typical spatial and functional organization of a neighborhood 
unit in Hashtgerd New Town with monofunctional residential areas (orange) 
and adjacent commercial, social and technical uses at the edge
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net-density benchmarks, still shows problems at the neighborhood scale 
in addition to the city-scale issues mentioned otherwise (dispersed settle-
ment patterns, see Section 2.2.6). These problems relate to a lack of urban 
quality, such as missing spatial hierarchies (from private and semi-private 
to public spaces); a lack of well defined, visible, convenient, and stimulat-
ing urban spaces; and missing both functional and social coherence (see 
Fig. 21 and Fig. 22). 

These observations indicate that achieving medium level population 
densities is not enough and that Hashtgerd New Town urgently needs a 
more qualitative approach to urban growth. For this reason, the Shahre 
Javan Community pilot project density approach is based not only on nu-
meric population densities, but also on spatial and functional concepts, 
which combine population density with place making and functionality 
(see Chapter 3).

2.1.3 Existing, Planned, and Future Planned Land Uses
This section describes the existing, planned, and future requirements of 
land use through assessments which, due to a lack of information, are pre-
dominantly qualitative. Hashtgerd New Town, planned as a center with-

in the Tehran-Karaj region, should attract new inhabitants and econom-
ic activities, especially from Tehran and Karaj, simultaneously providing 
employment opportunities and adequate housing. The intention is for eco-
nomic development to keep pace with residential development in order to 
prevent the town from becoming a dormitory settlement. Hashtgerd New 
Town is planned as an economically independent, self-sufficient city. The 
main land uses allocated for the city proper are housing and associated 

common facilities and services, including education and health functions. 
Larger industrial (industrial zone between the New Town and (Old) 
Hashtgerd) and agricultural zones are located in the neighboring vicinity.

Spatial organization of land use is dominated by large neighborhood 
units separated by wide, open, green spaces. Public and commercial ser-
vices are located at the edges of the residential units, to which they cater 
in order to create centers at their interfaces, thereby, fostering neighbor-
hood coherence (see Fig. 23). The neighborhood units will be supplement-
ed by commercial land use allocations in the planned city center, locat-
ed along an east-west main road in the middle of Hashtgerd New Town. 
This commercial center offers space for both services and retail, as well 
as large mixed-use areas. The mixed-use areas mainly offer large shop-
ping and leisure units. According to the comprehensive plan, these mixed-
use areas compose only a small share of the city’s land use. The (as yet 
undeveloped center) is supplemented with other land uses, such as ser-
vice, culture, religious, and administrative facilities, which are dispersed 
throughout the city (see Fig. 15 in Section 1.1). Large-scale facilities, such 
as sports facilities, a university, terminals, and industries are located 
along the edge of the city (see Fig. 24 and Fig. 25). 

Tab. 4 gives a basic overview on the proposed land use in Hashtgerd 
New Town. The land use program is dominated by residential functions 
(32.5 % of the total area) and green areas (22.12 % of the total area). Other 
uses, especially economic uses (services, commercial, mixed use, admin-
istrative uses, urban facilities, industrial use) are underrepresented, ac-
counting for only 6.49 % of the total area. Fig. 26 presents a comparison of 
the planned and existing land uses.

Fig. 24: Land use cluster (social and educational infrastructure)  
and center in Hashtgerd New Town

Fig. 25: Planned Land use cluster (commercial areas) and center  
in Hashtgerd New Town
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The current development status (see Fig. 18), already assessed in 
Section 2.1.1, reflects the proposed land use program. In 2006, only 13 % 
(521 ha) of the total area of Hashtgerd New Town (4,463 ha) was devel-
oped. Within the developed areas, mainly residential areas (123.13 ha), 
traffic areas (330.31 ha), and green areas (76.9 ha) have been developed so 
far (see Tab. 4 and Tab. 5) (cf. Paykadeh Consulting 2008a, p. 7 et seq.).

Although a certain amount of commercial areas (63 % of the planned 
areas), mixed-use areas (11 %) and administrative areas (32 %) have been 
developed, the proportion of developed workspace to residential land use 
is not balanced.

This assumption is backed by data from surveys conducted in 
Hashtgerd New Town in 2007, which show that only one third of the pop-
ulation of Hashtgerd New Town works in the city itself and only 2.8 % 

Land Use Categories Area in ha Area in %  
of Total

Per Captiva 
in m2

Residential 73.82 1.65 1.09

Garden houses 1,450.75 32.50 21.49

Housing 359.63 8.06 5.33

Apartment 551.78 12.36 8.17

Complex 465.52 10.43 6.90

Commercial  
(Neighborhood and District Scale)

36.75 0.82 0.54

Mixed-use 74.79 1.68 1.11

Educational 18.23 0.41 0.27

Kindergarten 117.14 2.62 1.74

Primary School 36.89 0.83 0.55

Guidance School 28.47 0.64 0.42

High School 33.56 0.75 0.50

Higher Education 202.56 4.54 3.00

Administrative 25.12 0.56 0.37

District 96.91 2.17 1.44

Urban 71.79 1.61 1.06

Sanitary 0.00 0.00 0.00

Hospital (Urban Scale) 56.50 1.27 0.84

Hospital (Regional Scale) 40.38 0.90 0.60

Clinic 16.12 0.36 0.24

Sport 64.07 1.44 0.95

Stadium 106.17 2.38 1.57

Sport (Region Scale) 21.15 0.47 0.31

Sport (District Scale) 20.96 0.47 0.31

Green 530.15 11.88 7.85

Green (Neighborhood and District Scale) 987.22 22.12 14.63

Green (Region and Urban Scale) 279.80 6.27 4.15

Forest 101.60 2.28 1.51

Land Use Categories Area in ha Area in %  
of Total

Per Captiva 
in m2

Farm 75.67 1.70 1.12

Cultural 6.28 0.14 0.09

Cultural (Urban Scale) 21.71 0.49 0.32

Cultural (Region Scale) 5.69 0.13 0.08

Cultural (District Scale) 9.73 0.22 0.14

Religious 9.97 0.22 0.15

Security 1.31 0.03 0.02

Urban Facilities 0.70 0.02 0.01

Fire Station 17.31 0.39 0.26

Petrol Station 1.62 0.04 0.02

Shopping Centers (Urban Scale) 13.89 0.31 0.21

Shopping Centers  
(Region and District Scale)

1.10 0.02 0.02

Urban Infrastructure 4.58 0.10 0.07

Transportation and Repository 0.00 0.00 0.00

Intra-City Terminal 170.33 3.82 2.52

Inter-City Terminal 24.68 0.55 0.37

Repository Terminal 16.92 0.38 0.25

Parking 38.66 0.87 0.57

Metro 39.51 0.89 0.59

Metro Territory 50.56 1.13 0.75

Industrial-Production 63.93 1.43 0.95

Territory 139.47 3.12 2.07

To Be Determined 296.43 6.64 4.39

Special Territory 156.97 3.52 2.33

Access Network 749.40 16.79 11.10

Sum 4,463.76 100.00 66.13

Tab. 4: Proposed land use in Hashtgerd New Town
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of the inhabitants work in the nearby industrial area between Hashtgerd 
New Town and (Old) Hashtgerd (Pakzad 2007, p. 598). 

This indicates that Hashtgerd New Town still is underdeveloped in 
terms of workplaces and services, as well as public infrastructure. Despite 
the low investment costs and loan availability, Hashtgerd New Town has 
failed to attract investment for housing and jobs. Of the 8,895 residential 
units built, only 5,145 are occupied. Moreover, 40 % of the already sold 
parcels are not yet developed. Consequently, the degree of self-sufficien-
cy is rather low, a fact further supported by a 2005 survey representing 
Hashtgerd New Town as a “dormitory town” (cf. Pakzad 2007, p. 598).

There is an urgent need for the creation of job opportunities and ser-
vices in order to attract more citizens to Hashtgerd New Town. The lack 
of consideration given to certain necessary land uses has led to the dis-

satisfaction of the inhabitants. Paykadeh Consulting (2008a) stresses this 
point, highlighting the specific need to accommodate higher economic 
sectors such as industrial production, technology and science, leisure, and 
tourism. Since these uses are highly dependent on the private sector and 
market, Paykadeh Consulting (2008a) recommend the provision of flex-
ible spaces for needs of the inhabitants and future investors, requiring a 
flexible urban design scheme and related land use system (see Chapter 3).

Land uses on the Shahre Javan Community area
The proposed land use program of the Shahre Javan Community pilot proj-
ect is based on the first comprehensive plan for Hashtgerd New Town by the 
NTDC. This is due to the fact that the Young Cities research project started, 
when this land use program was in force. Thus, the land use program of 1993 
served as the basis for all planning activities as part of the Young Cities proj-
ect. The land uses proposed in this program are shown in Tab. 6.
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Fig. 26: Comparison of planned and existing land uses in Hashtgerd  
New Town in % of total area

Fig. 27  |  28: Examples for small-scale economic development in Hashtgerd 
New Town
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Land Use Categories Area in ha Area in %  
of Total

Per Captiva 
in m2

Residential 1,231,348.74 2.85 78.25

Commercial 23,233.28 0.05 1.48

Residential—Commercial 8,998.08 0.02 0.57

Educational—Kindergarten 1,141.75 0.0026 0.07

High Level Education (University) 30,495.57 0.07 1.94

Religious 3,108.59 0.01 0.20

Cultural 66.25 0.0002 0.0042

Park and Green Spaces 769,022.96 1.78 48.87

Sport 48,773.91 0.11 3.10

Sanitary 51,823.57 0.12 3.29

Administrative 31,324.04 0.07 1.99

Military-Police 3,481.99 0.01 0.22

Urban Infrastructure 35,873.24 0.08 2.28

Urban Equipment 17,077.11 0.04 1.09

Parking 1,800.99 0.0042 0.11

Roads 3,303,163.52 7.63 209.91

Vacant (Previously Developed) 37,642,882.24 87.0 2,392.15

Sum 43,266,417.35 100.00 2,749.52

Land Use Categories Area in m2

Housing 221,207.8

Administrative and military 4,380.49

Local shopping center 5,546.74

Regional shopping center 1,758.32

Kindergarten 1,607.6

Primary school 10,045.2

Secondary school 7,020

Cultural 1,669.03

Green space 40,287.70

Green boundary 3,724.54

Streets network 54,812.95

Sum 352,060.39

Tab. 5: Existing land use in Hashtgerd New Town Tab. 6: Proposed land use within the Shahre Javan Community area  
(without extended planning area)
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2.2 Architectural Studies 
Philipp Wehage | Elke Pahl-Weber

The common housing typology is based on an orthogonal urban layout 
in Hashtgerd New Town and the Shahre Javan Community area as in-
tended in the ‘medium occupancy’ scheme in the Hashtgerd New Town 
comprehensive plan (NTDC 1993 and Paykadeh Consulting 2008a) (see 
Tab. 7). According to this system, buildings are oriented in a north-south 
direction, such as that access to the buildings is either from the north 
or the south. The plots are arranged in a rectangular layout without 
regard to topography. The common plot width is 15 to 18 m. The com-
mon plot area is about 600 m². The position of the building volume on 
the plot is defined by regulations on distance, which are based on light 
exposure, privacy aspects, and regulatory plot coverage (see Fig. 29). 
Ignoring light orientation, staircases are often arranged towards street-
side façades. This type of attached buildings (‘closed coverage type’) 
brings about a southerly oriented linear structure of building volumes 
in a “back to back” arrangement (see Fig. 30 and 31). The linear arrange-
ment of the buildings makes for uniform linear open spaces oriented to-

wards the public and private sides of the houses (see Fig. 32). The only 
spatial measure for defining the private open spaces is the enclosure of 
the plots with walls. Thus, the spatial boundaries for the north-south 
oriented open spaces, e. g. streets and parks following the topography, 
are not properly defined (see Fig. 33). Furthermore, the ends of the lin-
ear building structures simply cut off with a closed shear wall, lacking 
any architectural corner design.

According to the Iranian tradition, the hierarchy from public to pri-
vate is a central element of architectural and urban design. In the traditional 
Iranian city, a well defined spatial system in a dense urban context guides 
the residents through different levels and scales of privacy. Every scale of 
privacy (from town to quarter, to neighborhood, and to house) and the bar-
riers between these scales are defined by architectural features, which are 
accepted and understood by Iranian inhabitants. The combination of local 
habits, hierarchic access systems, and the specific location creates an ur-
ban identity. In the tradition of vernacular architecture and urban design in 
Iran, introversion is the spatial base for the sense of place (cf. Bianca 1991, pp. 
196–252). Introversion allows for a climate adapted dense urban configura-
tion and for privacy as the main requirements of the socio-cultural context. 
The introversion of the traditional courtyard house is the spatial expression 
for the need of tranquility and intimacy (cf. Wirth 2000, pp. 325–336). Areas 
for access, guests, services, and family life are integrated in a well-defined 
floor plan around a central courtyard. The adaption of modern 20th centu-
ry western housing typologies in Iran reorganized the housing complex as 
an extroverted space. The definition of space, as known in the introverted 
Islamic tradition, was turned ‘inside out’. This new approach offered the ad-

vantage of light and air exposure from the outside, leading to the possibility 
of the vertical organization of floors. However, the former central space of 
the courtyard could not be included within such extroverted building. Thus, 
the centralized scheme of the introverted house had to be transformed in-
to a linear scheme orienting the main living zones to the façade. Thus, the 
formerly horizontal neighborhood organization scheme was turned into a 
vertical scheme. As a consequence, the stairway was adapted as a vertical 

No. Type of Occupancy  
(plot ratio)

Building Area Phase 1 Phase 2 Phase 3

1 Residential Garden
(one to two stories)

Plot Ratio - - 35%
350, 351-700, 701-
1000, 1001-1600
40 % 35 % 30 % 25 %

Low
(one to two stories).

Building Area  
for the Plot Ratio

60 %

75 %

60 %
250, 251-  
300, 301-400
90 % 85 % 75 % 

50 %

80 %

Medium
(three to four stories)

Building Area  
for the Plot Ratio

55 %

160 %

55 %

160 %

55 %

140 %

High Building Area  
for the Plot Ratio

35 %

240 %

35 %

220 %

High-Rise

Terrace Apartment Building Area  
for the Plot Ratio

80 %
120 %

Tab. 7: Calculation of building area (BHRC 2006)Fig. 29: Volume positions on plots in Hashtgerd New Town (BHRC 2006)
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architectural ‘dead end’ and displaced the role of the semi-private space in 
Islamic tradition (cf. Wirth 2000, pp. 325–336).

The contradiction between the spatial organization of privacy in dense 
urban configuration and the linear arrangement of vertical housing typology 
is not solved in the existing housing schemes of Hashtgerd New Town. The 
approach for the housing typologies of the Shahre Javan Community tries to 
address this issue by a contemporary design, in which the combination of pri-

vacy and energy efficiency in a dense urban arrangement is realized in the lan-
guage of the courtyard typology. By accepting the spatial hierarchy from pub-
lic to private, this housing typology design creates identity while integrating 
the needs and habits of both present and future users (see Fig. 34 to Fig. 37).

The housing typologies developed here transfer the concept of in-
troversion into the vertical dimension. The buildings on small plots (type 
7.5 m to 9 m) are organized as maisonette units around a central courtyard, 

Fig. 30: Access system of housing typologies
Fig. 31: Orientation of existing housing typologies,  
both figures: north of Shahre Javan Community (Wehage/TUB 2010)

Fig. 32: Linear building arrangement of existing housing typologies
Fig. 33: Endings of linear building arrangements, both figures:  
north of Shahre Javan Community (TUB 2009)
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which serves as the private open space for every unit. On the bigger plots 
(15 m), the courtyard can be shared due to its larger dimensions. The spa-
tial formulation of the volume in the upper floors (such as formulation of 
niches) allows for sunlight even in the rear parts of every unit. Moreover, 
it guarantees privacy. The flexible organization of floors around the court-
yard allows for zoning of the living rooms depending on privacy and cli-
mate. Moreover, organization of the flats around the inner courtyards fos-

ters light exposure and ventilation for every living room. The façades facing 
the public space are characterized by a grid of small scale openings, which 
allow supplementary light exposure, regulated by architectural measures 
such as mechanical sunblinds. Units on the ground floor can be used as 
small-scale mixed-use units (see Section 3.1). A central staircase in the mid-
dle of the building structures the space. In order to allow for barrier free 
access, escalators can be installed (for further details see 3.2 and 3.3).

Fig. 34: Systematic section of vertical courtyard house (Wehage, Timme/TUB) 
Fig. 36: Housing typologies, view into the semi-public sub-neighborhood courtyard 
(Timme/TUB 2009)

Fig. 35: Housing typologies, vertical courtyard housing, section (Timme/TUB 2009) 
Fig. 37: Housing typologies, view from the terrace into sub-neighborhood (Timme/
TUB 2009)
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2.3 Environmental Survey and Environmental Impact Studies 
Holger Ohlenburg | Paul-Bastian Nagel | Johann Köppel

Environmental conservation is explicitly highlighted as a planning ob-
jective in Hashtgerd New Town’s first urban comprehensive plan (NTDC 
1993). According to Article 50 of the Iranian constitution, “it is considered 
as a public duty to protect the environment” (DoE 2009, p. 24 et seq.). This 
section is the first part of the Environmental Assessment necessary for 
incorporating environmental protection into project planning. The envi-
ronment provides a wealth of essential ecological functions and services, 
including but not limited to: habitat functions, the provision of clean wa-
ter and fresh air, filtering and chemical buffering of soil etc. (Haaren 
2004). The aim of sustainable urban development in addition to this proj-
ect’s focus on energy efficiency and climate sensitivity, is to minimize 
negative impacts on these functions and to strive towards a ‘no-net-loss 
of environmental functions’ through additional compensation measures. 
Environmental Assessments are internationally recognized as a valuable 
applied instrument for supporting urban planners and decision makers 

in this regard. Assessing the potential impacts of an urban development 
plan or project includes analyzing the current status, protection needs, 
and sensitivities of a wide spectrum of environmental factors (flora, fau-
na, soil, groundwater/surface water, climate/air, human health, land-
scape, cultural goods). Proper analysis of the key impacts on these enables 
planners to take precautionary steps to avoid, minimize, and compensate 
for the undesirable effects of urban development.

This chapter is modeled based on German ‘Environmental Impact 
Studies’ (EIS) and will present the following information for environmen-
tal factors that will be impacted by the planned urban development:
.. General relevance and ecosystem functions;
.. Broader context information;
.. Inventory (related to the specific survey area) including previous 

impacts;
.. Sensitivity assessment;
.. Prediction of likely adverse impacts caused by the plan;
.. Proposals of measures to avoid, mitigate, and/or compensate the 

impacts. 

The sensitivity assessment and prediction of likely adverse impacts, the 
proposed mitigation and compensation measures, and further specific in-
formation related to each environmental factor, are all based on a sim-
plified survey of the environmental inventory (see Fig. 38). Since the en-
vironmental impacts often spatially exceed the boundaries of the formal 
Shahre Javan Community planning area (red bordered 35 ha area in Fig. 

38), the survey area has been extended, however, to a different extent for 
each environmental factor (called ‘survey area’ within the text).

The environmental studies have been prepared only for the environ-
mental factors ‘climate’ (Section 2.3.1), ‘soil’ (Section 2.3.2), ‘flora’, ‘fau-
na and biodiversity’ (Section 2.3.3), ‘water’ (Section 2.3.4), as well as for 
‘landscape scenery’ (Section 2.3.5). Due to a lack of more detailed local in-
formation, the inventory is mainly based on the environmental studies of 

Fig. 38: Environmental inventory map for the Shahre Javan Community area 
incl. extended planning area

Fig. 39: Planning alternative A and its resulting biotope loss  
(shaded area)
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Paykadeh Consulting (2008) as part of the reports concerning the revision 
of the comprehensive plan for Hashtgerd New Town and a few additional 
sources. It has to be stated that this information is in fact not sufficiently 
precise for the scale/level of a detailed plan from the environmental ex-
pert’s point of view. Thus, the Environmental Assessment is mainly based 
on analogies and assumptions. Concerning environmental impacts, two 
different planning alternatives have been focused on:
.. Planning alternative A  

(with the road on the eastern edge according to the (first) 
comprehensive plan for Hashtgerd New Town (see Fig. 39));

.. Planning alternative B  
(with the road relocated and an adapted building structure in the 
eastern part of the Shahre Javan Community (see Fig. 40)).

A summary of the results of the Environmental Impact Study for the envi-
ronmental factors is presented in Section 2.3.6. With Section 2.1.7, a photo 
documentation is presented.

2.3.1 Climate and Air
General relevance and functions
Good climate conditions and good air quality are not only essential for 
human well-being, they are crucial determining factors for flora and fau-
na. The production, supply, and cleaning of air are important functions of 
an intact climate system. To determine and analyze relevant information, 
climate can be structured into micro, meso, and macro levels. The mi-

cro-climate designation is for small areas or structures up to a height of 
a few meters (like building complexes or trees) and is especially relevant 
for human beings, plants, and animals. The meso or local climate refers 
to medium-sized areas like cities or valleys, up to a height of about 100 m. 
The macro scale describes the climate of entire regions, countries or con-
tinents, up to a height of a few thousand meters (Eimern & Häckel 1984 
and Weischet & Endlicher 2008). Relevant indicators and parameters 
include, but are not limited to: temperature, wind direction and speed, 
evaporation, relative humidity, and solar exposure. The density and type 
of vegetation, density of human use and habitation, as well as geographic 
relief and exposure are also relevant.

Sealed surfaces have negative effects on the local climate. The sur-
faces heat up strongly during the day, coupled with slow, minimal cooling 
at night. The result is local warming (urban heat island effect), which can 
impair the health of local inhabitants (urban heat stress). Furthermore, 
these surfaces have a very low capacity for filtering air pollutants and 
binding dust particles. Human outdoor thermal comfort (expressed by 
mean radiant temperature) depends on radiation fluxes as well as wind 
speed and air temperature. Thermal comfort can be increased through 
shading, the use of surface materials, which absorb less radiation and sup-
port preservation of existing air exchange and wind speed (Ali-Toudert 
2005). Further negative effects on the climate and air are mainly caused 
by emissions, physical barriers for air exchange processes (e. g. buildings), 
and the elimination of open and green spaces. For this reason, it is import-
ant to preserve areas relevant for air exchange and other climatic inter-
actions (like airstream channels or green spaces for cool air production).

Broader context
According to WWF (2001), Hashtgerd New Town is located on the north 
western edge of the ecoregion ‘Central Persian desert basins’, but only 
a few kilometers away from the ecoregion ‘Alburz Range forest steppe’. 
The central plateau and the mountain slopes facing it have a temperate, 
continental desert climate with extreme temperatures (Zohary 1973). 
Paykadeh Consulting (2008b) stated that Hashtgerd New Town is charac-
terized by semi-arid climate and has, due to the Alborz Mountains in the 
north, a relatively high amount of precipitation. The climate is addition-
ally influenced by the altitude (1,350 m to 1,600 m above sea level) and its 
characteristic relief, as well as by the nearby desert. 

Inventory
Taking into account that impacts on local climate and air quality will in-
teract within wider surroundings, the scope of investigation for climate 
and air has to be larger than the Shahre Javan Community planning area 
(to ensure adequate consideration of air pollutants dispersion, air stream 
channels and areas producing fresh air). Even the existing building struc-
tures north of the planning area and the planned surrounding housing 

Fig. 40: Planning alternative B with reduced biotope loss (shaded area)
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quarters to the west, south and east have to be considered within the as-
sessment due to the cumulative impacts. Given the importance of the val-
ley at the eastern edge of the Shahre Javan Community area for climate 
aspects, the area is included as well (see Fig. 41).

Due to a lack of legally based emission thresholds or detailed local 
climate surveys and predictions, climate data from the closest weather 
station in Karaj Keshavarzi (compiled by the Young Cities project dimen-
sion Climatology) are used to describe and analyze the following climate 
factors over two decades (1985 to 2005/2006): temperature, precipitation, 
wind direction, wind speed, evaporation, relative humidity, and duration 
of sunshine. Additional precipitation measurements were taken by a sta-
tion within Old Hashtgerd (1994 to 2003). The inner-city climate of large 
cities (as Hashtgerd New Town is planned to be according to the goals of 
the first and current comprehensive plans) is generally characterized by 
decreased air exchange rates combined with high emission rates of air 
pollutants and dust from heating, traffic, and industrial facilities. This 
can significantly affect human health and cause respiratory diseases. 
Even increased air temperature (urban heat island effect) can be problem-
atic for human health, especially during the summer months. The tem-
perature increase mainly depends on the masses of buildings, the surface 
materials of building façades and pavements, and on the amount of sealed 
surfaces versus vegetation, as well as open water surfaces or other cooling 
and shading structures. Over warming and lack of cooling-down during 
evenings and nights can cause impacts on human health and well-being, 
including heat stress and sleeping disorders. 

The annual mean temperature measured in Hashtgerd New Town is 
about 13.4 °C (Paykadeh Consulting 2008b). During the summer months, the 

daily mean temperature ranges over 15 °C (June until September). August is 
the hottest month with an average temperature of 25.2 °C and a maximum 
temperature of 39.2 °C. The coldest month is January with an average tem-
perature of 1.5 °C and a minimum temperature of -17.4 °C. The temperatures 
in spring and autumn are comparatively moderate (see Tab. 8 and Fig. 42).

Processes of near surface air exchange are significant for the quali-
ty of local air and climate. Wind direction and speed are relevant for air 

exchange processes (warm or fresh air supply, transportation of fine par-
ticles). Within the planning area, wind from westerly directions prevails, 
but also winds from south and southeast occur (Fig. 43). Especially in the 
winter months, west winds predominate and result in a cold, moist air 
supply from the Mediterranean regions. During summer months (mainly 
in July and August), the wind blows predominantly from the south-east. 
These winds have their origin in the Kevir desert and are characterized as 
very warm, dry, and dusty. However, cooler winds from north do occur to 
a lesser extent during evening and night times with a positive effect on the 
local climate (Paykadeh Consulting 2008b, p. 33). Spring is the season with 
the highest wind intensity, whereas during autumn the wind speeds are 
relatively low (ibid., p. 27). These low wind speeds can lead to increasing 
air pollution due to a reduction of air exchange during the autumn months. 
Moreover, the meteorological phenomenon of inversion can occur, when 
warm air masses slide over cold air masses and cause a kind of sub-climate, 
in which the concentration of particles increases continuously. The air ex-
change and wind speed can be additionally influenced by the relief, which 
is characterized by ridges and hollows in north-south direction.

During the last twenty years, the annual precipitation varied signifi-
cantly from 150 to 350 mm per year (see Fig. 44). Paykadeh Consulting 
(2008b) states that annual precipitation is about 300 mm per year. 

Precipitation occurs predominately during autumn and spring (October 
until April stand for approx. 98 %), whereas in the summer months almost 
no precipitation occurs (see Fig. 45). A large share of precipitation with-
in Hashtgerd New Town falls as snow in the winter months. Rainfall oc-
curs mainly within the spring and autumns months, with spring events 
often being heavy precipitation events combined with thunderstorms 
(Paykadeh Consulting 2008b, p. 24 et seq.). Combined with water from 

Temperature
[°C]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Absolute max. 17.3 17.0 21.1 26.1 31.3 36.2 39.7 39.2 35.7 31.3 25.5 19.5 39.7

Average max. 7.0 7.7 11.8 17.9 24.0 30.2 34.2 34.5 31.5 24.9 17.4 10.6 -

Mean daily 1.5 1.8 5.4 10.6 15.9 21.1 24.6 25.2 22.4 16.8 10.8 5.0 13.4

Average min. -2.7 -2.8 0.1 4.7 9.2 13.4 16.6 17.4 14.7 10.2 5.3 0.5 -

Absolute min. -17.4 -17.3 -13.3 -7.5 -3.0 3.2 8.1 10.1 7.0 0.1 -5.6 -13.2 -17.4

Day-night diff . 8.5 -9.3 10.4 11.7 13.4 15.4 16.2 15.6 15.2 13.3 10.9 8.9 -

Tab. 8: Average monthly change in air temperature in Hashtgerd New Town  
(Paykadeh Consulting 2008b)

Fig. 41: Survey area for the environmental factor climate 
(Satellite Image: © 2010 DigitalGlobe & © 2010 Google)



45

the snow melt, there is a significant risk for mudslides, avalanches, and 
flood events, especially within the valleys of the area. 

Since temperature and humidity generally correlate inversely, the 
humidity is higher in the winter than in the summer months. The rela-
tive humidity (e. g. in Karaj Keshavarzi) is between 50 % and 70 % in the 
winter season (see Fig. 46). During the summer months, the relative hu-
midity decreases below 40 % to be classified as very dry. Due to the high 
temperature in the summer term combined with sunny days as well as 
dry winds from the southeast, the potential evaporation in the summer 
months is very high (up to nearly 400 mm in July, over 300 mm per month 
in June and August and over 200 mm per month in May and September 
(Sodoudi & Reimer 2008)).

Present situation and previous impacts
The climatic situation within the planning area is only partly influenced 
by the already existing housing areas and infrastructure. The building 
structures north of the planning area may cause a slight reduction of wind 
speed and a certain blocking of the cooler northern winds occurring in 
the summer months. The housing areas west, south and east of the plan-
ning area are not yet realized. Therefore, fresh air supply and air quality 
should currently not be influenced. 

There is no detailed information available regarding emissions. 
But it is likely that the area is impacted to a certain extent by air pollu-
tion caused by the existing Qazvin-Karaj-Tehran-motorway, especially 
if winds from southerly directions occur. The valley at the eastern edge 
of the planning area (especially the wooded section) with its vegetation 
most likely has a positive influence on the local micro-climate, with shad-
ing from trees, increased humidity, lower temperature, filtering of dust, 

and air cleaning. But due to its limited extent, those effects are assumed 
to be low and very local. 

Sensitivity assessment
The sensitivity analysis shows the following results: 
.. Heat Island Sensitivity: Due to high temperatures in the summer 

months (May to August), a high sensitivity for over-warming is 
predicted. Additional, cumulative impacts for the planned housing 
areas west, south and east of the planning area should be considered as 
well;

.. Sensitivity to intensification of use: Due to the existing north-south 
oriented ridges and hollows and the prevailing westerly winds, the 
planning area has a moderate sensitivity to intensification of use and 
obstruction of air movement;

.. The erection of buildings on the existing sloped topography can lead 
to a reduction of air exchange processes. Concerning air pollution the 
planning area is currently only marginally affected. 

Considering that a large share of the currently not built-up area is going to 
be sealed, sensitivity for the proposed action is high. Reducing unsealed 
areas and vegetation will result in a loss of evaporation and, therefore, of 

cooling function as well as a decrease in the dust-binding capacity pro-
vided by plants. Additionally, traffic pollution will worsen the local air 
quality especially during the summer months. The lower hollows of the 
planning area are particularly sensitive to warming and to decreases in 
air quality. Air stream channels and evaporative surfaces and structures 
in this area should be preserved and sealing should be kept to a minimum.
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Fig. 42: Mean daily temperature in 2005 (black), annual mean daily tempera- 
ture (average from 1985—2005 (red)), and the deviation between both (blue) 
(Sodoudi & Reimer 2008, base: weather station Karaj Keshavarzi

Fig. 43: Wind rose based on data recorded in the weather station Karaj 
Keshavarzi (1990 to 2003) (Paykadeh Consulting 2008b, p. 37)
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Prediction of likely adverse environmental impacts
The sealing and building entailed in the plan would result in a partial loss 
of local climatic functions, reducing fresh air production, climatic regen-
eration, filtration of pollutants, and binding of dust particles. At the same 
time, housing and predicted motorized traffic will increase emissions of 
air pollutants as well as GHG. Additional cumulative impacts from the 
surrounding housing quarters are to be considered, too. It is likely that 
the planning area would be significantly affected by traffic emissions 

from the western main road. The structure of the housing quarters com-
bined with the topography could be problematic for air quality within the 
hollows, where additional emission sources (i. e. roads) are located. There 
would be a significant rise in temperature due to heating of sealed and 
built-up areas, especially during the summer months.

Compared to planning alternative A, in alternative B, the relocation 
of the road and adaption of the building structure in the eastern part of 

the planning area (see Fig. 39 and 40) would have fewer negative impacts 
on the local climate by preserving 0.5 ha of biotopes and associated vege-
tation (see Section 2.3.3).

Proposed avoidance and mitigation measures
The following measures can be used to partially avoid and help mitigate 
impacts on the local climate:
.. Minimization of the total sealed area by designating building lines, 

building boundaries, non-construction areas, use of light surfaces, use 
of technical shading solutions etc.;

.. Reduction of access area (e. g. reduced road widths);

.. Designation of open and green spaces as well as areas and measures 
for the protection, maintenance, and development of natural 
environment and landscape within and outside the planning area,  
in order to protect existing and encourage more vegetation.

Proposed compensation measures
The following compensation measures are proposed: 
.. Designation of areas and measures for the protection, maintenance, 

and development of natural environment and landscape within and 
outside the planning area, compensating for impacts on the climate;

.. Suitable measures would include planting climate-adapted flora 
in order to increase vegetation filtering capacity for combing 
out pollutants and dust, as well as increasing air humidity by 

evapotranspiration as well as for storing carbon. However, trees, 
due to their comparatively high demand for water, should be used 
primarily for aesthetic or shading reasons; 

.. The area east of the planning area, which is designated as green space 
in the (revised) comprehensive plan for Hashtgerd New Town, is 
considered as especially suitable for the above measures (enlargement 
of the woody section, addition of orchard trees etc.).
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Fig. 44: Annual precipitation [mm] between 1985 and 2005 in Karaj Keshavarzi
Fig. 45: Duration of precipitation events between 2003 and 2005 as sample of the records from  
1985 to 2005 (All: Sodoudi & Reimer 2008, modified, database: weather station Karaj Keshavarzi)

Fig. 46: Bar plot of the mean daily relative humidity 
per month in 2005 as a representative sample. 
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2.3.2 Geology and Soil
General relevance and ecosystem functions
In addition to functioning as a mineral deposit, an area for housing, rec-
reation, agricultural, forestry, and other economic uses, the soil fulfills 
important natural functions, including:
.. Means of livelihood and habitat for humans, animals, plants, and soil 

organisms (habitat function);
.. Part of ecosystem water and nutrient cycles;
.. Location for modification of chemical substances, filtering functions, 

chemical buffering, all of which are highly relevant for groundwater 
protection.

Furthermore, natural and cultural history is archived in the ground (ar-
chive function). The soil, therefore, has to be protected against negative 
impacts. Several factors and impacts can affect soil functions, the most 
relevant being: sealing, compaction, erosion, and the entry of pollutants.

Broader context
From a geological point of view, the area of Hashtgerd New Town is lo-
cated at the foot of the Alborz Mountains in transition to the plain, which 
begins close to the existing Tehran-Karaj-Qazvin highway. The area of 
Hashtgerd New Town and its surrounding areas are classified as differ-
ent terrains (Paykadeh Consulting 2008b) based on the criteria of relief, 
exposition of the terrain, composition of the soil, and current type of land 

use. In general, the soils in the area of Hashtgerd New Town are charac-
terized by alluvial deposits from run-off and erosion processes originat-
ing from the slopes of the Alborz Mountains in the north (see Fig. 47).

Inventory
It can be assumed that the impacts on soil caused by the project are spa-
tially limited to the planning area. Hence, the scope of investigations can 
be limited to the same area. But, due to the importance of the valley on the 
eastern edge of the planning area, the investigation area will be widened 
to the east and northeast (area designated as green space in the approved 
revised comprehensive plan, see Fig. 48). 

The planning area possesses a relatively hard edged relief, which has 
been shaped by the temporary surface run-off from the Alborz Mountains 
located in the north. Hence, the area is structured by an alternating of 
ridges and valleys, whereas the valleys are temporarily water-bearing and 
are aligned in northeast-southwest direction (see Fig. 56 and Fig. 57 in 
Section 2.3.7). 

Geologically, the planning area is classified as a weakly or un-com-
pacted conglomerate with layers of clay and silt (Paykadeh Consulting 
2008b). The topsoil mostly consists of sand, gravel, and alluvial quarry 

stones with a low organic layer (see Fig. 58 in Section 2.3.7). The soil devel-
opment has been minimal because of erosive processes. Eight soil samples 
have been taken south of and relatively close to the planning area and clas-
sified by the Unified Soil Classification System (USCS). This classification 
draws a uniform image of the texture and grain size of the soil (see Fig. 49). 
The upper two meters of the soil consist of ‘very dense clayey gravel with 
sand’, followed by a zone of ‘very dense silty clayey gravel with sand’. Some 

Fig. 47: Stratigraphical column (Tertiary and Quarternary) of Alborz  
foreland (Institute for Applied Geosciences, Faculty VI, TU Berlin)

Fig. 48: Survey area for the environmental factor soil
(Satellite Image: © 2010 DigitalGlobe & © 2010 Google)



II | Detailed Plan Report for the Shahre Javan Community Pilot Project Area48

of the soil samples go up to a depth of 14 m below the surface, where the 
soil remains more or less unchanged and is composed of very dense gravel 
with sand and a more than 12 % share of silt and clay particles (Consultant 
Engineers of Design and Research on Water and Waste Water 2009).

In the area of the valley at the eastern edge of the planning area as 
well as northeast of it, soil color and kind as well as coverage of vegetation, 
and leaves, indicate a higher share of organic matter within the topsoil 
(see Fig. 74 to Fig. 83 in Section 2.3.7). Due to this fact and the soil mois-
ture conditions, this area is to be considered as outstandingly valuable. 

Present use and previous impacts
Up to now, the planning area has not been used for agricultural or settle-
ment purposes. Most likely, the area has been used temporarily as range-
land for livestock (mainly sheep) (see Fig. 60 in Section 2.3.7). Therefore, 

the soil is predominantly not anthropogenically impacted. At the western 
and southern edge of the planning area, preparatory works for road con-
struction already took place, resulting in a significant change of natural 
morphology, a deposition of soil material, and a leveling of the terrain on 
1.7 ha (see Fig. 62 in Section 2.3.7 and Fig. 50). At the eastern edge, another 
small road, without tarmac, has been identified (see Fig. 50 below and Fig. 
59 and Fig. 61 in Section 2.3.7). 

Even this small road has led to a change in the the morphology of the 
0.3 ha. Likely, there is compaction and contamination by pollutants, prob-
ably originating from traffic vehicles. The road bordering the planning 
area to the north has already been realized. The resulting sealing causes 
a total loss of natural soil functions on an area of about 0.6 ha within the 
planning area (see Fig. 50 and Fig. 64 in Section 2.3.7). The adjacent val-
leys close to this road are partly filled with soil material (on approximate-
ly 1.2 ha) from ground leveling for the road and housing projects north of 
the planning area (see Fig. 50 and Fig. 63 in Section 2.3.7). In the west-
ern and southwestern part of the planning area, five infiltration pits for 
waste water have been constructed (see Fig. 65 in Section 2.3.7). Here, a 
great deal of excavation and deposition of soil material has taken place 
(approximately 1.2 ha; see Fig. 50). It is very likely, that the soil in the area 
of the infiltration pits is more or less highly contaminated. Overall, ap-
proximately 5.4 ha (about 15 %) of the planning area are affected by previ-
ous impacts on soil.

Sensitivity assessment
For the soil, the following sensitivities in consideration of the proposed 
project can be stated:
.. Sensitivity to sealing, excavation, filling: Partial or complete sealing of 

soil would inevitably cause a loss of its functional capability within the 
ecosystem’s water and nutrient cycles. The soil within the planning 
area, which was not already exposed to previous impacts, is highly 
sensitive to sealing, excavation, and filling. This is also valid for the 
easterly adjacent area, for the water bearing valley, and for the wooded 
area within the extended survey area;

.. Sensitivity to compaction: Compaction of the soil due to construction 
vehicles, soil deposition, or drainage of soil leads to a reduced 
infiltration rate for precipitation. A reduced infiltration rate will 
increase the surface run-off, and, therefore, the risk of erosion as well 
as reduce the groundwater recharge rate. Furthermore, compaction 
will result in a reduced capacity to hold water and nutrients. The soil 
within the planning area was predominantly not impacted previously. 
Due to the soil composition, the sensitivity is assumed to be low;

.. Sensitivity to pollutant entry: The sensitivity of a soil to pollutant 
entry depends on the composition of the soil and its pH-value. Acidic 
soils consisting of sand and gravel have a lower accumulation capacity 

for pollutants than alkaline soils consisting of clay and silt with a high 
organic share. Even if there is no information about pH-values for the 
soil of the planning area, it is to be assumed that sensitivity of the soil 
to pollutant entry is medium to high;

.. Sensitivity to changes of groundwater levels: Changes of groundwater 
level and of soil water content can have significant negative impacts. 
The sensitivity level depends on the soil moisture situation.

Fig. 49: Soil sample from the area designated for Hashtgerd New Town’s wa-
ter treatment plant (Consultant Engineers of Design and Research on water 
and waste water waste 2009)
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..  The soils of the planning area are not influenced by groundwater and 
backwater. Therefore, the sensitivity to changes of the groundwater 
level is low.

Prediction of likely adverse environmental impacts
Realization of the plan would result in additional losses of natural soil and 
its functions caused by sealing of 22.3 ha (for housing and access areas as 
well as for constructed wetlands). Previously affected areas are not in-
cluded in the calculation.

Additional impacts would be caused by compaction, excavation, and 
filling activities, a great deal of which are required in order to realize the 
plan. This would result in an extensive change in the soil profile. Compared 
to planning alternative A, the relocation of the road and the adaption of 
the building structure in the east of the planning area (Planning alterna-
tive B, see Section 2.3) will result in preservation of 0.5 ha valuable bio-
topes (and soil). For contaminated areas, e. g. the waste water infiltration 
pits, filling would be considered as a positive impact, since the concentra-
tion of pollutants would be diluted. Increased precipitation run-off caused 
by sealing will result in increased erosion of topsoil material.

Proposed avoidance and mitigation measures
The following measures can be used to partially avoid and help mitigate 
impacts on soil:
.. Efficient and resource conscious use of soil in construction  

(e. g. housing, roads etc.);
.. Designating building lines and boundaries in order to both reduce 

the totally sealed area and conserve existing open and green spaces, 
especially in the area of the wooded section, orchard, and the 
watercourse at the eastern edge of the planning area;

.. Reduction of access area by minimizing road widths and e. g. adding 
underground parking lots;

.. Designation of areas for de-central rainwater management for 
collection, retention, discharge, and infiltration.

Proposed compensation measures
The following measures can be used to partially compensate impacts on soil:
.. Designation of areas and measures for protection, maintenance, and 

development of natural environment and landscape within and outside 

the planning area in order to compensate for soil impacts. The area in 
the eastern part of the planning area is seen as especially suitable for 
such measures; 

.. Suitable measures include the planting of climate-adapted vegetation 
in order to protect the soil against erosion and to support soil 
development.

2.3.3 Flora, Fauna and Biodiversity
General relevance and functions
The flora and fauna, which compose the local ecosystem, supply a mul-
titude of functions. Species of both are closely connected to the mainte-
nance of soil quality, an intact water regime, and the health of both the 
micro- and macro-climate, as well as providing a means of livelihood for 
local inhabitants. Flora and fauna are essential components of local eco-
logical health. Every effort should be made to minimize unavoidable en-
vironmental impacts and preserve local habitats. Negative impacts from 
modification, fragmentation, isolation, and pollution of habitats should be 
identified, eliminated or reduced, and mitigated.

Broader context 
Hashtgerd New Town is located at the fringe of the arid to the semi-arid 
Irano-Turanian ecoregion. This ecoregion is divided into two parts, with 
the central Iranian plateau on the one hand and a higher mountain zone 
on the other. In the north-western corner of the central plateau, where 
the planning area is located, habitat types range from semi-desert to dry 
steppe. Throughout the ecoregion, woodland and scrub areas have been 

severely impacted negatively, and the area is now mostly treeless, with 
only a few remnant groves and scattered trees. The species composition 
of plant formations has also been altered; in many areas, dwarf-scrub for-
mations of plateau grasses have been driven out and replaced by thorn 
cushions (Frey & Probst 1986).

Fig. 50: Previous impacts within the planning area 
(Satellite Image: © 2010 DigitalGlobe & © 2010 Google)
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Inventory
An assessment of environmental impacts usually involves ‘biotope map-
ping’; creating an inventory that describes and evaluates local flora and 
fauna on the level of biotopes or smaller-scale ecological or habitat units. 
The following criteria can be used for assessing the value of the biotopes:
.. Relevance of the biotope in a regional context;
.. Any existing adverse anthropogenic impacts;
.. Age of the biotope and its ability to recover from adverse impacts;
.. Rarity and vulnerability of the biotope’s species (especially the 

presence of endangered species). 

Unfortunately, no detailed biotope mapping of the area has been available. 
However, in an effort to provide a complete assessment of environmen-
tal impacts, the following descriptions were produced based on broader 
scale material like e. g. the ecoregions classification by WWF 2001 com-
plemented by assumptions, on-site investigations, photographs (Section 
2.3.7), and analysis of Google Earth satellite pictures. The survey area was 
enlarged to include biotopes east of the planning area (see Fig. 51) to in-
vestigate that area’s suitability for compensation measures. However, it 

has to be stated that this information is in fact not sufficiently precise for 
the scale/level of a detailed plan from the environmental expert’s point of 
view. Local biotope mapping will be necessary to validate the following 
assumptions.

Vegetation within the planning area is scattered (see Fig. 57, Fig. 60 
and Fig. 66 in Section 2.3.7). Dwarf-shrub vegetation (Artemisietea her-
bae-albae iranica) is common in large areas of the interior of Iran and, 

as a vegetation group, is very diverse and species-rich (Zohary 1973). In 
non-saline areas, a variant with thorn-cushions (Artemisietea herbae-albe 
astragaletosum glaucacanthi) is common. Flats with better drainage are 
mainly inhabited by a variety of sagebrush (Artemisia). Other genera of 
the area include Pteropyrum, Zygophyllum and Amygdalus. Dwarf-shrubs 
of the genus Artemisia are found within the planning area (see e. g. Fig. 67 
in Section 2.3.7). Certain species of thorn cushions occur, especially on 
the ridges (see Fig. 68, Fig. 71 and Fig. 72 in Section 2.3.7). Growing in the 
dryer, more sun exposed parts of the planning area, a variety of isolated 
succulents can be found (see Fig. 69 in Section 2.3.7). Sun and wind ex-
posed slopes are assumed to provide habitat for specialized plants adapt-
ed to extreme conditions. At the eastern edge and within the adjacent area 
(extended survey area), there is a watercourse with accompanying ripari-
an vegetation (see Fig. 74 to 78 in Section 2.3.7) including: moist grassland 
species, some species of rush, a number of Typha (see Fig. 76, Fig. 84 and 
Fig. 86 in Section 2.3.7), and even a few annual water plants can be found 
(see Fig. 77 in Section 2.3.7).

Most notable is a section of Platanus orientalis located at the east-
ern edge, occurring mostly in the extended survey area. This species is 
listed in the International Union for Conservation of Nature Red List of 
Threatened Species (IUCN 2010) as being of “lower risk/least concern” 
(see Fig. 79 to Fig. 83 in Section 2.3.7). In the southern part, the water-
course is bordered by rows of orchard trees (exact species not identified) 
(see Fig. 87 and Fig. 88 in Section 2.3.7). The watercourse ends in a basin 
on the south-east corner of the planning area.

Present use and previous impacts
The planning area has not been previously used for agricultural or set-
tlement purposes. However, it is assumed that the area has been used, at 
least temporarily, as rangeland for livestock (mainly sheep) (see Fig. 60 in 
Section 2.3.7). This may have caused a change in vegetation composition, 

as described by a WWF report (2001). Even though detailed information 
about the former vegetation composition is not available, greater anthro-
pogenic impacts can be seen in sections outside of the planning area. At 
the edges of the area, road construction has begun, resulting in signifi-
cant loss of vegetation (see Fig. 59 to Fig. 64 in Section 2.3.7). Earth work 
activities, especially in the north of the planning are, along with the con-
struction of waste water infiltration pits, has caused a change of site char-

Planning  
alternative A

Planning  
alternative B

Orchard with watercourse 0.77 ha loss 0.3 ha loss

Wooded section 0.03 ha loss No loss

Watercourse and riparian vegetation 170 m loss No loss

Fig. 51: Survey area for the environmental factor flora and fauna 
(Satellite Image: © 2010 DigitalGlobe & © 2010 Google)

Tab. 9: Loss of biotopes within the planning area, differentiated between 
planning alternatives A and B
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acteristics and vegetation (see Fig. 63 and Fig. 65 in Section 2.3.7). The 
impacted areas can only support plant species adapted to extreme condi-
tions (eutrophic, contaminated, changing water level).

Sensitivity assessment
Sensitivity for soil impacts (e. g. sealing, compaction, excavation): All con-
struction activities seal, compact, and displace soil, resulting in a loss of 
vegetation. The planning area, given previous impacts, has a medium sen-
sitivity to such impacts. The creek, the riparian vegetation, the wooded 
section, and the orchard have very high sensitivity. 

Prediction of likely adverse environmental impacts
Planning alternative B would result in an additional sealing of 22.3 ha, 
displacing vegetation and causing a loss of biotopes. Even if a high share 
of the site remains unsealed, construction activities will still cause de-
struction and the change of land use will still affect vegetation. However, 
alternative B is still preferable to the negative impacts inherent in plan-
ning alternative A (see Tab. 9).

Comparing the loss of highly sensitive biotopes within the planning 
area for planning alternatives A and B, the latter has greater potential for 
preserving valuable biotopes (0.5 ha).

Proposed avoidance and mitigation measures
The following measures would help to avoid and/or mitigate negative im-
pacts on flora and fauna:
.. Careful and resource efficient use of soil in construction of housing, 

roads etc.; 
.. Reduction of the total sealed area by designating building lines 

and boundaries with an eye to preserving open and green spaces, 
especially the wooded section, the orchard, and the watercourse at the 
planning area’s eastern edge.

Proposed compensation measures
The following measures would help to compensate negative impacts on 
flora and fauna:
.. Designation of areas and measures for protection, maintenance, and 

development of natural landscape within and outside the planning 
area. The extended planning area is especially suitable for this;

.. Enlargement of the wooded section by planting more Platanus 
orientalis;

.. Creating an orchard biotope by planting orchard trees;

.. Relocation and restoration of the watercourse, including the planting 
of riparian vegetation.

2.3.4 Groundwater and Surface Water
General relevance and ecosystem functions
Water, including groundwater, is of crucial importance to ecosystems. It is:
.. The physiological basis for all of life;
.. A critical catalyst for chemical reactions;
.. An essential medium for transportation of nutrients and other 

chemical substances.

Groundwater is an indispensable part of the local water cycle: It serves 
as a storage medium for precipitation and is the source of water for hu-
man and agricultural consumption, e. g. drinking and irrigation. Both the 
quantity and quality of groundwater are very important. To avoid long 
term and irreversible damage to the resource, pollutants, including ex-
cessive nutrients, must not be allowed to enter the groundwater cycle. 
Considering the warming and increasing water scarcity predicted in 
climate change scenarios, unsustainable water withdrawal and impair-
ments of groundwater recharge should be avoided or at least be mini-
mized. Surface water, such as rivers and lakes, should be protected from 
anthropogenic changes of both the natural run-off/water level regime 

and modifications of morphology in order to preserve their water storage, 
nutrient retention, self-cleaning, and habitat functions.

Broader context
The surface and groundwater of Hashtgerd New Town are characterized 
and dominated by run-off from the Alborz Mountains. Most rivers and 
run-off basins are only temporary or have a varying run-off. Temporary, 

Fig. 52: Survey area for the environmental factor water 
(Satellite Image: © 2010 DigitalGlobe & © 2010 Google)
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very high run-off is caused by snowmelt and heavy precipitation events. 
The groundwater body of Hashtgerd New Town adjacent to the planning 
area in the south is connected to the groundwater bodies in Shareyar and 
Karaj (WWF 2001).

Inventory
The project’s impacts on ground-as well as surface water (e. g. rivers and 
temporary waterways) will most likely not be limited to the planning area. 
Thus, the scope of the investigated area should be enlarged. Fig. 52 shows 
the widened survey area, including the watercourse east of the planning 
area. Considering groundwater, the area should be enlarged even more.

Due to the lack of more detailed local information the following de-
scriptions were produced mainly based on the environmental studies 
of Paykadeh Consulting (2008b) and a few additional sources from the 
Tehran region. It has to be stated that this information is in fact not suffi-
ciently precise for the scale/level of a detailed plan from the environmen-
tal expert’s point of view. Local information or additional surveys would 
be necessary to validate the assumptions made.

Groundwater
According to Knill & Jones (1968), cited in Schenk (2006, p. 48), about 
90 % of the mean annual precipitation is lost by evaporation and only 10 % 
effectively recharges the groundwater (Knill & Jones investigated the re-

gion in the west of Tehran. Due to lack of local data, it has to be assumed, 
that these conditions hold true for the planning area, too.). Only one third 
groundwater recharge is provided by direct percolation, the other two 
thirds come from below surface groundwater flow, especially during the 
months of snow melt. In the first comprehensive plan of Hashtgerd New 
Town, the area was characterized as rich in underground water resources 
(NTDC 1993, p. 145). However, the groundwater does not directly supply 

water to vegetation growing on the soil’s surface. The groundwater body 
possesses a comparatively high electrical conductivity of 0.2 S/m, which 
indicates that the groundwater has relatively high salinity (Paykadeh 
Consulting 2008b).

Surface water
Within the south-western part of the planning area, five waste water pits 
are proposed (with an area of about 0.1 to 0.5 ha, by the authors’ calcula-
tion) (see Fig. 65 in Section 2.3.7). The run-off channels (valleys) within 
the area are at least partly disconnected from the natural run-off system 
by existing housing north of the planning area (see Fig. 63 in Section 2.3.7).

In the very east of the planning area and in the widened survey ar-
ea, a watercourse is located (see Fig. 74 and in Section 2.3.7). This creek 
is fed from a tube in the north-east of the widened survey area (see in 
Section 2.3.7), but might have its source in the green space further to the 
north. It meanders parallel to and also, about 170 m, within the planning 
area, eventually dissolving in a basin east of the south-eastern corner of 
the planning area. It is not known, whether the source is natural or an-
thropogenic. A small spring is located north of the wooded section in the 
widened survey area. The water, from both the creek and the spring, is 
essential for the existing wetland and riparian vegetation, for the wooded 
section, as well as for the orchard trees in the south-east of the survey ar-
ea (see Fig. 84, Fig. 86 and Fig. 87 in Section 2.3.7). 

Present use and previous impacts
Groundwater
In the past few years, groundwater discharge in Hashtgerd New Town 
has exceeded natural recharge. This phenomenon can even be seen in 
Tehran, where the groundwater level dropped in the last 20 years by ap-
proximately 10 m (see Fig. 53). Under current use, the planning area has a 
low level of sealing and compaction. Thus, groundwater recharge capac-

Fig. 53: Average hydraulic head for Tehran Plain between 1984 and 2004 (Mohajeri 2006)
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ity within the planning area will likely be almost unimpaired. However, 
the infiltration pits for waste water are likely to be heavily contaminated 
by pollutants, potentially contaminating groundwater.

Surface water 
As noted, the infiltration pits for waste water are likely to be heavily con-
taminated by pollutants. The water run-off regime is interrupted by mod-
ifications of the topography and by existing housing areas north of the 
planning area. The quality of the waterway in the east of the planning 
area is at least impaired by anthropogenic eutrophication from excessive 
nutrients, with algae occurring in the southern part.

Sensitivity assessment
For water, especially groundwater, the following sensitivities to the 
planned actions are expected:
.. Sensitivity to the exploitation of groundwater and a decrease in 

groundwater recharge rate: Given the semi-arid climate, a water 
demand expected to continuously grow, and a decreasing groundwater 
level, the sensitivity for groundwater exploitation is very high;

.. The sensitivity of groundwater to contamination is influenced by 
the infiltration time and the connection of this groundwater body to 
other groundwater bodies. The infiltration time is influenced by the 
thickness and the composition of the soil layer above. The longer the 
infiltration time the more pollutants can be buffered and reduced 
within the soil. The layer above the groundwater table is about 100 m 
thick, yet the texture of the soil is coarsely porous. This indicates 
a medium infiltration time and, therefore, a medium sensitivity to 
groundwater contamination;

.. Sensitivity to sealing and compaction: The planning area is highly 
sensitive to sealing and compaction and the associated increases in 
run-off and decreasing of the groundwater recharge rate.

Prediction of likely adverse environmental impacts
The realization of the plan would result in a total loss of groundwater re-
charge as well as increased run-off in housing areas, access areas, and in 
other sealed areas. Furthermore, it would result in an additional sealing 
of 22.3 ha (previously impacted areas are not included).

For contaminated areas, e. g. the waste water infiltration pits, a fill-
ing will be considered as positive impact, because the concentration of 
pollutants would be diluted. A total sealing of contaminated areas would 
decrease groundwater pollution. The realization of planning alternative 
A would result in significant impacts on the eastern waterway, with some 
170 m being sealed. In contrast, planning alternative B would have no di-
rect impact on the creek. Compared to planning alternative A, the reloca-

tion of the road and adaption of the building structures in the east of the 
planning area (Planning alternative B, see Section 2.3) will minimize im-
pairment of the creek and its riparian vegetation. 

Proposed avoidance and mitigation measures
The following measures can be used to partially avoid and help mitigate 
impacts on surface and groundwater:
.. Efficient and resource conscious use of soil in construction (e. g. 

housing, roads, etc.);
.. Designating building lines and boundaries to both reduce the total 

sealed area and conserve existing open and green spaces, as well as 
maximize groundwater recharge while simultaneously minimizing 
groundwater pollution.

Proposed compensation measures
The following measure can be used to partially compensate impacts on 
surface and groundwater:
.. Designation of areas and measures for protection, maintenance, and 

development of natural abiotic and biotic assets (within and outside 
the planning area) to compensate for negative impacts on local water 
systems (e. g. relocation and restoration of the watercourse, planting 
riparian and wetland vegetation).

2.3.5 Landscape Scenery
General relevance and functions
The landscape and its visual impression are essential for human well-be-
ing and recreation. Characteristics of a landscape are:
.. Diversity: structural diversity, different land uses, different habitats etc.; 
.. Specific character: typical landscape types, characteristic features, 

historical genesis etc.; 
.. Beauty: the overall impression of the landscape on the basis of its 

diversity and specific character.

The landscape scenery consists of natural and constructed features that 
comprise the aesthetic qualities of an area. These features form the overall 
impression of an area or its scenic character as experienced by an observer. 
Landforms, water surfaces, vegetation, and even constructed features are 
considered characteristic of an area, if they are inherent to the structure and 

function of the landscape. The effect of a change in visual character is in-
fluenced by social considerations, including public value placed on the re-
source, public awareness of the area, general community concern for visual 
resources in the area, and the sensitivity of the viewers to certain changes.

Visual impacts on the landscape scenery may be associated with 
changes in either the man-made or natural environment and can be short 
or long term in duration. The presence of leveling activities and heavy 
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machinery during construction of the project is considered a short-term 
visual impact. Long-term changes are associated with altering the natu-
ral topography, building permanent structures, and removing or chang-
ing vegetation. New approaches in environmental studies include noise 
and smell impacts to account for their influence on the overall impression 
of a landscape.

Broader context
The planning area is located within a terrain, which is visually dominat-
ed by the Alborz Mountains range in the north. It represents a unique el-
ement within the regional landscape (Paykadeh Consulting 2008b, p. 3). 
The landscape scenery to the south of the planning area is composed of 
a sloping terrain and a plain, currently in agricultural use, south of the 
Qazvin-Karaj-Tehran highway. On the large scale, the landscape is com-
posed of pleasant geographical and natural conditions, with a semi-moun-
tainous, moderate climate.

Inventory
Impacts on landscape scenery will not be limited to the planning area and 

are dependent on the location and perspective of the viewer. Thus, the 
scope of investigation should not be limited to the planning area but by 
visual barriers like the Alborz Mountains range or existing settlement 
structures north of the planning area (see Fig. 54).

The landscape scenery of the planning area is composed of different 
structural elements, with both natural and man-made features. The geog-
raphy is characterized by a relief of alternating ridges and valleys (see Fig. 

56 in Section 2.3.7), shaped by surface run-off from the Alborz Mountains 
in the north. The steppe vegetation of dwarf shrubs and thorn cushions 
are characteristic for the scenery closer to the planning area. The slope of 
the terrain makes possible a clear vista to the southern plain (see Fig. 55 
in Section 2.3.7). Currently, the plain is also characterized by agricultural 
but even urban structures of the (old) town of Hashtgerd, which are distin-
guishing landscape features. To the north adjacent to the planning area, the 
skyline of the Alborz Mountains has a monumental character, which de-
fines the scenery of the entire landscape. The view is limited to Hashtgerd 
New Town’s urban silhouette (see Fig. 64 in Section 2.3.7). A small wooded 
section and a creek are located northeast of the planning area. It is a unique 
visual element in the overall impression of the landscape. Its meandering 
course through the valley, lined with scattered fruit trees and Typha as well 
as other typical riparian vegetation represents a habitat of particular im-
portance from an aesthetic point of view (see Fig. 73 to Fig. 77 and Fig. 83 to 
Fig. 87 in Section 2.3.7). Additionally, adjacent to the planning area, there is 
a small but relatively dense copse of Platanus orientalis, which can be seen 
even from a large distance (see Fig. 79 to Fig. 83 in Section 2.3.7).

Present situation and previous impacts
Existing buildings north of the planning area are considered a previous 
impact. They represent a visual barrier, blocking the view to/from the 
mountain range in the north (see Fig. 64 in Section 2.3.7). At the north-
ern, western, and southern edge of the planning area, leveling of the ter-
rain, soil deposition, and preparatory works for road construction have 
already begun. These interferences with the natural landscape resulted 
in a significant change of the visual impression of the landscape scenery 
(see Fig. 61 in Section 2.3.7). The five infiltration pits for waste water also 
represent a change in the natural landscape scenery, including potentially 
odorous impacts. Lastly, but not least, the original landscape scenery is al-
tered by the urban structures of the town of (Old) Hashtgerd as well as by 
the Qazvin-Karaj-Tehran highway (south of the planning area).

Sensitivity assessment
The landscape scenery has the following sensitivities to the proposed 
project:
.. Sensitivity to the transformation of landscape scenery into urban 

scenery: New settlements or road constructions have, in general, 

adverse impacts on the visual impression of landscape sceneries.  
The degree of impact depends on the diversity, specific character, 
and beauty of the landscape, as well as on the way new structures are 
integrated into the landscape. For instance, impacts can be reduced 
by combining new projects with existing structures. The visual 
impression of the planning area is characterized by the regional 
landscape scenery. But the overall impression of the landscape is 

Fig. 54: Survey area for the environmental factor landscape scenery 
(Satellite Image: © 2010 DigitalGlobe & © 2010 Google)
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relatively uniform. Since settlements exist already in the north, 
adjacent to the planning area, the planned building structures are a 
seamless extension of an existing urban landscape. Given this visual 
connection of the proposed action to existing urban structures, the 
sensitivity is low to medium. 

Prediction of likely adverse environmental impacts
The realization of the plan would result in significant impacts on the vi-
sual impression of the landscape. Leveling activities and heavy machin-
ery during construction will create significant short term impacts. Long 
term impacts include altering of the natural topography, building per-
manent structures, and removing or changing the vegetation. Since the 
planned settlement will be realized adjacent to an existing housing area in 
the north, the new building complexes might be perceived as visual barri-
ers. This effect will be increased by the exposed location of the buildings 
on the ridges of the planning area. Compared to planning alternative A, 
the relocation of the road and the adaption of the building structure in 
the east of the planning area in planning alternative B (see Section 2.3) 
will result in the preservation of valuable biotopes (0.5 ha of orchard and 
wood), which will also have positive influence on the landscape scenery 
by avoiding visual disruption. Filling of the waste water pits within the 
area will have a positive effect by reducing any odor nuisance.

Proposed avoidance and mitigation measures
The following measures can be used to partially avoid and help mitigate 
impacts on the landscape scenery:
.. Integration of buildings into the natural relief and also with the urban 

structures north of the planning area;
.. Preservation of long vistas;
.. Reduction of the total amount of sealed areas, protection of open and 

green spaces (especially the area of the eastern water-bearing valley).

Proposed compensation measures
The following measures can be used to partially compensate impacts on 
the landscape scenery:
.. Designation of areas and measures for protection, maintenance, 

and development of the abiotic and biotic natural assets in order to 
compensate for impacts on the visual impression of the landscape;

.. Planting programs, which develop and strengthen the visual 
impression.
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2.3.6 Summary of Likely Adverse Environmental Impacts and Final 
Recommendation
The table above shows a summary of likely adverse environmental im-
pacts, described in detail in Sections 2.3.1 through 2.3.5. The differences 
between planning alternatives A and B are presented in a final recom-
mendation from an environmental perspective.

Recommendation
With reduced environmental impacts in all areas, planning alternative B is 
strongly recommended. In pursuit of sustainable urban development, sig-
nificant adverse environmental impacts should be further mitigated and 
compensated by the measures proposed above. These measures are inte-
grated in the development of strategies and measures in Chapter 3 and are 
taken into consideration in the project plans and regulations of Chapter 4.

Impact Areas Planning alternative A 
Status of the Comprehensive Plan

Planning alternative B 
Relocation of the Eastern  
Main Collector Road

Relevant Differences between  Planning 
alternatives B and A

Climate and Air Partial loss of local climatic functions (fresh air 
production, climatic regeneration)

Same as planning alternative A Planning alternative B has slightly fewer negative 
impacts due to relocation of emission sources and 
by preserving 0.5 ha of biotopes, with the associated 
vegetation’s positive impact on micro climate 
conditions.

Reduced capacity for filtering air  pollutants and 
binding dust particles

Increased emissions

Decrease of thermal comfort in summer months

Soil Additional 22.3 ha of natural soil be sealed (or 
otherwise disrupted),  (reducing or) losing its 
beneficial  ecological functions 

Additional 21.8 ha of natural soil be sealed, losing 
its beneficial ecological functions

Planning alternative B would have a slightly less 
negative impact by preserving 0.5 ha of biotopes 
and associated vegetation.

Additional impacts of compaction, excavation, and 
filling activities (change of the natural soil profile)

Additional impacts of compaction, excavation, and 
filling activities (change of the natural soil profile)

Flora, Fauna and 
Biodiversity

Total loss of vegetation (biotopes) on 22.3 ha Total loss of vegetation (biotopes) on 21.8 ha Planning alternative B has a slightly less negative 
impact by preserving 0.5 ha of biotopes and 
associated vegetation.

Change of use and vegetation in the remaining  
area very likely

Change of use and vegetation in the remaining 
area very likely

Planning alternative B protects the wooded area.

Areas with a high share of vegetation be created Areas with a high share of vegetation be created Planning alternative B does not disrupt the eastern 
watercourse.

Water Total loss of 22.3 ha of open space, increasing run-
off on these areas and losing groundwater recharge 
functions 

Total loss of 21.8 ha of open space, increasing 
run-off on these areas and losing groundwater 
recharge functions 

Planning alternative B’s impact is slightly less 
negative due to the preservation of the groundwater 
recharge functions of 0.5 ha open space and 
decreased run-off.

Positive impact for contaminated areas, due to 
filling of the pits and no further contamination

Positive impact for contaminated areas, due to 
filling of the pits and no further contamination

Planning alternative B keeps the watercourse intact 
and minimizes impacts on the riparian area.

Loss of 170 m of watercourse

Landscape Scenery Significant impacts on the visual impression of the 
landscape

Same as planning alternative A Planning alternative B has a slightly less negative 
impact by preserving visually valuable biotopes 
(0.5 ha of orchard and woods).

Fig. 55: Summary of environmental impacts of the planning alternatives assessed
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2.3.7 Photo Documentation of the Environmental Inventory

Fig. 56: Heterogeneous morphology with alternation of valleys and ridges, 
northern part of the planning area, looking south (12/2008)

Fig. 57: Heterogeneous morphology with the alternation of valleys and 
ridges. The scattered shrub vegetation is concentrated within the valley, 
southern part of the planning area, looking to northeast. (12/2009)

Fig. 58: Soil composition, consisting of sand and gravel (12/2009)

Fig. 59: Preparation for road construction, within the northeast of the 
planning area, looking south (12/2009)

Fig. 60: Range land use for sheep, east of the planning area  
(can serve as a sample for potential use of the planning area) (04/2006)

Fig. 61: Temporary road alongside the valley in the east

 Fig. 56 

 Fig. 59 

 Fig. 61 

 Fig. 57 

 Fig. 60 

 Fig. 58 
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Fig. 62: Leveling for road construction, southern edge  
of the planning area, looking to the east (12/2008)

Fig. 63: Change of morphology through by filling, at the  
northern edge of the planning area, looking east (04/2006)

Fig. 64: Excavation of sediment for road  construction. Modification of  
the natural relief.  Northwest of the planning area, looking east (12/2008)

Fig. 65: Waste water pit within the planning area,  
(the second from south), looking north (12/2008)

Fig. 66: Scattered grass vegetation  within the  
planning area in spring (04/2006)
 
Fig. 67: Shrub vegetation within a valley in  
the  center of the planning area (12/2009)

 Fig. 62 

 Fig. 66 

 Fig. 67 

 Fig. 64 

 Fig. 63 

 Fig. 65 
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Fig. 68: Thorn shrub within the planning area (12/2008)

Fig. 69: Succulent within the planning area (12/2009)

Fig. 70: Herbaceous plant within the planning area (12/2008)

Fig. 71: Thorny shrub within the planning area (12/2008)

Fig. 72: Thorny shrub within the planning area (12/2008)

Fig. 73: Herbaceous plant within the planning area (12/2008)

 Fig. 69 

 Fig. 72  Fig. 73 

 Fig. 70  Fig. 68 

 Fig. 71 
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Fig. 74: Water course and vegetation in the middle section of  
the extended planning area (12/2009)

Fig. 75: Water course with wetland vegetation and orchard trees  
in the valley within the extended planning area (12/2009)

Fig. 76: Water course with water plants, in the east of the planning  
area (12/2009)

Fig. 77: Water course with Typha and orchard trees, in the south-east  
of the extended planning area (12/2009)

Fig. 78: Water course with grass/rush vegetation, within the extended  
planning area (12/2009)

 Fig. 74 

 Fig. 75  Fig. 76 

 Fig. 78  Fig. 77 
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Fig. 79: Small wooded section of Platanus  orientalis within the extended 
planning area (12/2008)

Fig. 80: Small wooded section of Platanus orientalis within the extended 
planning area, looking northeast (12/2009)

Fig. 81: Within the small wooded section within the extended planning 
area, looking northeast (12/2009)

Fig. 82: Within the small wooded section, adjacent to the planning area, 
looking south (07/2010)

Fig. 83: Within the small wooded section, adjacent to the planning area, 
looking south (12/2009)

Fig. 84: Wetland vegetation and wooded section, nearby the spring in  
the northern part of the extended survey area, looking south (07/2010)

 Fig. 79 

 Fig. 84 

 Fig. 81  Fig. 80 

 Fig. 82 

 Fig. 83 
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Fig. 85: Spring of the water course, north-east within the extended  
planning area (07/2010)

Fig. 86: Wetland vegetation, north edge of the survey area, looking  
south (07/2010)

Fig. 87: Southern edge of the extended planning area, looking north  
to the orchard trees (07/2010)

Fig. 88: Southern edge of the extended planning area, looking north  
to the orchard trees (07/2010)

 Fig. 88 

 Fig. 85  Fig. 86 

 Fig. 87 
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2.4 Traffic and Transportation Studies
Norman Döge | Wulf-Holger Arndt

The regional embedment of Hashtgerd New Town is based on Walther 
Christaller’s theory of Central Places. According to this theory, the New 
Town functions as a middle-level central place, providing central services 
for the hinterland and neighboring cities. Thus, the planned transporta-
tion system must, firstly, safeguard the accessibility of all urban functions 
for the citizen. To do so, the system must absorb the inhabitants’ intra-city 
traffic and, secondly, carry the in-, out-, and through-going transporta-
tion flows of the surrounding areas. Although Hashtgerd New Town is 
planned as an economically independent city, large commuter flows from 
Hashtgerd New Town to Quazvin, Karaj and Tehran are observed and 
expected. According to Paykadeh Consulting (2008a), the city’s economic 
layout is mainly oriented towards the service sector as the main job-pro-
vider. Although spaces for agriculture and industry are provided, they are 
of secondary importance and, thus, planned in the adjacent areas. 

Moreover, the main goal of the first comprehensive plan was to de-
velop a city, whose layout and localization of central services would re-
duce traffic density (ibid.). Following that scheme, central service facili-
ties, such as main shopping centers and administrative offices, are located 
in the New Town’s center. This provision of higher class services will be 
achieved by offering spaces for lower class services at the district and 
neighborhood level. According to Paykadeh Consulting (2008a), this will 
lead to an optimal distribution of traffic origins and destinations, mini-
mizing daily trips, and, thus, reducing traffic densities. When considering 
transportation questions, the Hashtgerd New Town has to fulfill the fol-
lowing transportation criteria:
.. Accessibility of central service facilities for the city’s and 

the region’s inhabitants;
.. Accessibility of working places for the city’s and the region’s 

inhabitants;
.. Accessibility of living quarters for the city’s inhabitants;
.. Accessibility for and passing of economy related traffic;
.. Accessibility for daily commuters from and to neighboring centers.

 
 

2.4.1 Classification and Spatial Organization of Local Facilities  
and Land Uses
The comprehensive plan of 1993 and its revised version of 2008 regulate 
standards for accessibility and transportation of Hashtgerd New Town. 
These standards set the regulatory framework for the Shahre Javan 
Community pilot project, guiding the project to further investigate the 
transportation guidelines.

2.4.2 Transportation Network
The planned transportation network of the revised comprehensive plan of 
2008 focuses mainly on providing space for motorized traffic. Although the 
report analyzes the city’s connectivity and evaluates the current situation 
differentiated by transport modes, the elaborated inner city plans focus only 
on motorized traffic. The major arterial network will consist of five north-
south axes and five east-west axes. Three of the north-south axes will have 
a direct connection to the Tehran-Karaj-Qazvin highway and function as 
commuter connection to Karaj and Tehran. The north-south arterials will 
have a width of 45 m. The east-west arterials will stretch over 35 m.

According to Paykadeh Consulting (2008c), the main function of the 
transportation network is the efficient distribution of the city’s traffic 
flows. The structure and shape of the network should be the basis for the 
avoidance of congestion. The main road network, with distributive func-
tion, is supplemented by a secondary main road network with collective 
function, as well as by main and secondary roads at district and neigh-
borhood level. Tab. 10 shows the planned street widths of each category.

According to Paykadeh Consulting (2008c), the current number of 
first grade arterials is above urban Iranian standards. The share of sec-
ond grade arterials meets urban standards, but lower street hierarchies 
are currently below urban standards. This leads to insufficient small 
scale connectivity. Furthermore, the currently constructed minor street 
network is not oriented towards topographic prerequisites and its inner 
connectivity status is often insufficient. Public transportation is not well 
considered enough, the comprehensive plans only mention the need and 
importance of a metro line extension (ibid.). With the unilateral planning 
framework focusing only on motorized transportation, the pedestrian 
network remains insufficient.

The 2007 survey in Hashtgerd New Town - analyzed by Paykadeh 
Consulting (2008c) - shows that only 50 % of all households interviewed 
own a private car (see Fig. 89). Not only does this mean that the share of 
motorized vehicles of the modal split is below estimates but also that the 
street network is over-dimensioned. Of all families interviewed, 43 % are 
not motorized and, consequently, use public transport, bicycles, or the pe-
destrian network. The survey further found that 64 % of all routes are 

Street Category Width

Main Road 
Distributor, 1st grade

45 m

Main Road 
Collector, 2nd grade

30–37 m

Main Road 
Ward Level, 3rd grade

20–24 m

Secondary Road 
Neighborhood Level 4th grade

14–18 m

Tab. 10: Street categories and widths within the revised comprehensive 
plan (Paykadeh Consulting 2008c)
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currently realized inside Hashtgerd New Town and only 36 % have their 
destinations outside. The main targets outside Hashtgerd New Town are 
Tehran (19 %) and Karaj (13 %), while 23 % of route destinations are locat-
ed in the hinterland. Since the government has cut the subsidies for fuels 
in 2011, alternative modes of transportation will become more important. 

The above mentioned distribution of lower class services, at district 
and neighborhood levels, supports mixed land use patterns. This ap-
proach favors non-motorized transportation and supports car-free mobil-
ity at district and neighborhood levels.

2.5 Water and Waste Water Studies
Shahrooz Mohajeri | Tamara Nuñez von Voigt

2.5.1 General Water Availability
Only underground water is available for drinking water supply. All sur-
face water resources in the region of Hashtgerd are used for agricultur-
al purposes (Parhizkar 2009). The underground water resources in the 
region are estimated at 100 million m³ per year (cf. NTDC 1993, p. 145). 
Possibilities for water transfer from other regions have been discussed 
over a long period, but, as of yet, no decision has been made.

2.5.2 Water Supply
Hashtgerd’s water supply (old and New Town) is guaranteed via 12 wells 
with a depth between 150 and 200 m. For the adjustment of water pres-
sure, seven water storage tanks were installed in major parts of the city 

network at different heights. This allows downstream lands to be fed 
naturally and pressure reducer taps are not required. In some prepara-
tion plans of Hashtgerd New Town, e. g. the garden-housing quarter at 
the town’s northern edge, pressure reducer taps were set up to adjust the 
pressure between 20 to 60 m. In addition, a metal air source water stor-
age tank has been installed to provide the water pressure for some blocks, 
which are located higher than the water storage (cf. Paykadeh Consulting 

No Vehicle 43%

Cars 49%

Cars and Motorbikes 1%

Motorbikes 6%

Bikes 1%
Vans 1%

Fig. 90: Locations of wells and water storage tanks (W.S.T.)  
(Paykadeh Consulting 2008a) 

Fig. 89: Motorization of households in Hashtgerd New Town 2007
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2008a). For the water supply of Hashtgerd New Town, the wells 8, 9, 10, 
and 11, shown in Fig. 90, fill water storage tank (W.S.T.) 6. From there, the 
water passes tank 5, then 4, 3, and 2. The industrial area in the south-west 
of Hashtgerd New Town is supplied via wells 2, 4, and 5 (see Fig. 92).

Water is chlorinated and distributed by a drinking water network. 
The existing water distribution network (see Fig. 91) has a length of 200 
km and includes two pumping stations. Network water losses are up to 
15 % of total water production. Currently, about 270 l/s water is supplied 
from the deep wells. Based on agreements between the Hashtgerd New 
Town Development Company (local NTDC branch) and the Ministry 
of Energy, the water organization was allowed to drill wells and with-
draw water up to 450 l/s. It is likely that the water necessary for 130,000 
persons can be supplied, if these agreements are implemented and the 
per capita water consumption remains at its current level (cf. Paykadeh 
Consulting 2008a). Site visits and inspections of the water supply assets 

indicated considerable deficiencies within the existing water supply sys-
tem of Hashtgerd New Town (see Fig. 93 to Fig. 96). In fact, the system’s 
condition is significantly below ordinary Iranian standards. 

2.5.3 Waste Water Disposal
All developed lots of Hashtgerd New Town are connected to the sewage 
collection network. Iranian New Town practice is to construct the main 

sewer system, whenever development of a new area is decided. As soon 
as the buildings are constructed, housing net connections are conducted. 
Hence, all constructed buildings in Hashtgerd New Town are connected 
to the sewage collection network. Currently, no waste water treatment 
exists in Hashtgerd New Town. The waste water is collected in temporary 
septic tanks and discharged in artificial lakes on the surface, for infiltra-
tion and evaporation. If the soil is saturated and infiltration is not possi-
ble anymore, a new lake will be constructed. The current method of waste 
water disposal meets neither Iranian nor international standards (see Fig. 
97). Based on the agreements mentioned above, a waste water treatment 
plant is planned to be constructed by the Water & Wastewater Company 
and funded by the public budget (Paykadeh Consulting 2008a).

2.5.4 Rainwater
Currently, Hashtgerd New Town has no rainwater collection or disposal 
system. 

Feed by wells 
No. 8, 9, 10, 11

Water Storage Tank No. 6

Water Storage Tank No. 1

Feed by wells No. 2, 4, 5

Industrial area

Water Storage Tank No. 5

Water Storage Tank No. 4

Water Storage Tank No. 3

Water Storage Tank No. 2

Fig. 91: Water distribution network (Paykadeh Consulting 2008a) Fig. 92: Scheme of water supply
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Fig. 93: Current situation of feed and delivery pipes Fig. 94: Current situation of the water distribution 
network

Fig. 95: Current situation of water supply assets  
in Hashtgerd New Town
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Fig. 96: Current situation of the water supply system Fig. 97: Current situation of waste water disposal in Hashtgerd New Town
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2.6 Energy Infrastructure Studies 
Jörg Huber | Christoph Nytsch-Geusen

It is assumed that at the border of the the Shahre Javan Community area 
water, gas and electricity networks exist, which can be used to supply the 
whole planning area. From the German project partners’ perspective, the 
following points are important for detailed consideration:
.. Current and expected energy costs;
.. Current types of energy production;
.. Currently available energy networks and their positions within the 

environment of the Shahre Javan Community area;
.. Possible ways to connect to these networks;
.. Specific values of the networks (pressures, temperatures, quantities etc.);
.. Primary factors for Iran.

2.6.1. Cooling Systems for Single Buildings 
In the southern skirt of the Alborz Mountains, adiabatic evaporation cool-
ing systems are mainly used for air conditioning in residential and com-
mercial buildings. The conditioning of outside air takes place on the roof 
or on the façade (see Fig. 98). Cool and moist air is brought into the housing 
units through a single duct system. The exhaust air leaves the building via 

leakage or opened windows (see Fig. 99). Each housing unit possesses its 
own cooling system. The rotational frequency of the ventilator is always 
the same. The only method, by which residents can interact with the venti-
lator and their cooling demand, is to switch it on or off. Reaching desirable 
temperatures requires a huge amount of cold air and, therefore, of both 
water (for the evaporative chiller) and electricity (for the fan).

2.6.2. Heating Systems for Single Buildings
The common Iranian technology for heating is a natural gas boiler with-
out condensing technology for the exhaust. The whole pipe network is 
generally un-insulated (see Fig. 100) and the unit is often located in the 
unheated basement, rather than inside the thermal envelope, leading to 
massive energy losses.

Fig. 98: Common adiabatic evaporative cooling system Fig. 99: Mode of operation for a conventional cooling system
Fig. 100: Common Iranian heating system
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Six main goals have been set for the urban development of the Shahre 
Javan Community pilot project:

Goal 1:  Resource and energy efficiency, incl. reduction of CO2 emissions;

Goal 2: Environmental protection and improvement;

Goal 3: Strengthening local identity;

Goal 4: Flexible and adaptable structures;

Goal 5: Sufficient supply of green and open spaces;

Goal 6: Unrestricted accessibility.

Each goal also has a set of sub-goals. An overview of the goals and sub-
goals is given in Fig. 101. The goals and sub-goals, as well as the strategies 
and measures for achieving them, are restated and elaborated in the sec-
tions that follow.

 3 Proposed Goals, Strategies, and Measures
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Planning Dimension Goal Sub-goal

Urban Planning 1 1.1 Energy efficient forms of land use based on mixed  
and dense land use models

1.2 Efficient infrastructure in a dense and compact urban form

2 2.1 Protection of soil, water, flora and fauna, and 
improvement of the local micro-climate

3 3.1 Protection of the local environmental values 

4 4.1  Enabling the adaption of the neighborhood to future 
requirements

Urban Design 1 1.3 Reducing fossil energy demand for cooling and heating

1.4 Compactness in order to reduce building surfaces

1.5 Compactness through a reduction of building height

3 3.2  Identity of urban design through a strong spatial hierarchy

4 4.2 Flexible plot design with development potential

Architecture 1 1.6 Natural light for living zones and passive solar energy gain

1.7  Reducing the embedded energy of materials and 
construction

3 3.3  Ensuring privacy and respecting socio-cultural habits 
within a compact urban form 

3.4 Strengthening identity through architecture

4 4.3 Regulation of floor zone use by location

4.4  Flexible floor use while keeping light and sun exposure  
in compact housing

4.5 Flexibility of unit sizes

Landscape Planning  
and Environment

1 1.8 Saving water 

1.9 Saving energy

1.10 Carbon-binding measures for climate protection 

2 2.2 Improvement of the micro-climate near residential areas

2.3 Protection, maintenance, and development of the natural 
environment and landscape

5 5.1 Sufficient supply of public green spaces near residential 
areas

5.2 Provision of private green spaces

Planning Dimension Goal Sub-goal

Transport  
and Mobility

1 1.11 Reduction of fuel demand

1.12 Support of mixed land use approach 

1.13 Maximization of coverage with public transport stops

1.14 Reduction of car ownership and use within Shahre Javan 
Community

2 2.4 Support of environmentally friendly traffic (slow modes)

2.5 Support of public transport 

2.6 Avoidance of through-going traffic

2.7  Minimization of soil sealing and creation of rainwater 
infiltration areas

2.8 Minimization of traffic noise emissions 

6 6.1 Barrier-free mobility within Shahre Javan Community

6.2 Improvement of traffic safety

6.3 Maximization of public transport stations

Water and  
Waste Water

1 1.15  Saving water and energy by reducing water consumption

1.16  Saving water and energy by recycling waste water  
in wetlands

Energy Supply 1 1.17  Reducing the total energy demand and fossil fuels need for 
heating and cooling

1.18 Reducing the water demand for cooling

Fig. 101: Goals and sub-goals in order to achieve climate responsiveness and resource efficiency
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3.1 Urban Planning
Sebastian Seelig | Philipp Wehage | Elke Pahl-Weber

Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.1: Energy efficient forms of land use based on mixed 
and dense land use models 
Strategy: The analysis of the reports of Paykadeh Consulting (see Section 
2.1) showed an urgent need for new flexible spaces, in the form of mixed 
land use models in respective housing typologies, to meet the needs of cur-
rent inhabitants and future private investors. The concept for the Shahre 
Javan Community area envisions a medium urban density and a land use 
concept based mainly on both horizontally and vertically mixed uses.

Measures: Mixed land use patterns are characterized by two or more uses 
in one building (vertical mix) or by two or more uses in separated, adja-
cent units (horizontal mix). Mixed use areas help foster a vital and lively 
city by shortening distances between infrastructures for housing, work, 
supply, and social activities, encouraging walking and, thereby, reducing 
the need for motorized transport. Consequently, mixed land use patterns 
provide an important incentive for changing mobility behavior, reducing 
both energy consumption and CO2 emissions. Due to these advantages, 

the land use system introduced is based on mixed-use structures. The en-
tire Shahre Javan Community area is designated as a Mixed-Use District 
(MUD). A MUD encourages developments consisting of residential uses 
mixed horizontally and vertically with retail, non-disruptive commer-
cial, or office uses as well as educational or cultural uses. A horizontal 
mix implies that larger commercial, traffic intense land uses are locat-
ed adjacent to the residential uses but at the edge of the neighborhood. 

Larger commercial functions include a regional shopping center, an office 
building, and a secondary school. These uses have larger catchment ar-
eas with a regional impact. The secondary school will be used by approx. 
20,000 to 40,000 inhabitants and the regional shopping center by 5,000 
to 15,000 inhabitants. Hence, they imply car traffic and public transport. 
Allocating the larger commercial uses at the neighborhood’s edge will en-
sure efficient access by public transport and keep the cars out of the res-
idential neighborhood. The social functions (a mosque, attached cultural 
functions, a kindergarten, and a primary school) are located next to the 
residential areas at the heart of the Shahre Javan Community. The cen-

tral location of social amenities, all within a walking distance of 300 m, 
guarantees access by foot for most of the children. Finally, social uses are 
coordinated with the public transport system. 

Most of the mixed uses are organized in so called ‘Vertical Mixed-
Use Units’ (VMUs). In order to achieve fine-grained, small scale mixed-
use zones, the VMUs are introduced on the sub-neighborhood scale. 
Small, decentralized neighborhood centers, where commercial and so-

O O O O

OOOOO

Residential

Residential

Trade

Fig. 102: Small-scale mixed-use areas around the courtyards Fig. 103: Scheme of commercial areas on the ground floor
Fig. 104: Urban form
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cial functions are within walking distance, will cater to everyday needs. 
The VMUs are concentrated around and face inwards towards the court-
yards of each sub-neighborhood, making them lively and vibrant neigh-
borhood centers. VMUs combine primary functions, such as residential 

uses, with small scale commercial and social uses, such as convenience 
shops for the daily needs, service units for the supply of the neighborhood 
(crafts, restaurants, copy shop, barber), and small scale social amenities 
(e. g. neighborhood center). In order to minimize car traffic, the vertical 
mixed-use concept is connected with the city-wide public transport con-
cept as well as to walking and cycling routes. The catchment area of each 
unit is planned at 500 inhabitants.

Sub-goal 1.2: Efficient infrastructure in a dense and compact urban form
Strategy: Spatial and functional integration of dense and compact urban 
and infrastructure systems such as traffic, energy, and water.

Measures: The analysis of different infrastructure systems in Hashtgerd 
New Town has highlighted an urgent need for more efficient water (in-
cluding waste water disposal), energy, and transport systems.

Dense urban form allows for more efficient infrastructure and al-
so enhances efficiency in resource use. One central goal for the Shahre 
Javan Community area is to reduce travel distances and, thus, the vol-
ume of on-site traffic by concentrating people, uses, and activities at me-
dium population and building densities. This creates compact neighbor-
hoods with short distances, potentially changing the travel behavior of 
the individual inhabitants away from car towards walking, cycling, and 
public transport. Thus, the density approach requires a city-wide public 
transportation system connected to the Shahre Javan Community area 
and well-connected walking and cycling routes on-site. Moreover, a dense 
settlement model, with high utilization density and rates, is especially 
suitable for the implementation of decentralized water disposal systems. 
This includes decentralized waste water treatment plants, like construct-
ed wetlands, which can play an important dual role by contributing to the 
irrigation of parks and green areas (see App. 9).

Moreover, since compact building structures have a higher heat den-
sity, they are better for energy efficient grid-bound supply systems than 
less compact structures. This translates into an energy concept based on 
co-generation of both heat and power from natural gas. Co-generated 
heat will be distributed via district heating networks and solar cooling 
will be provided by decentralized absorption chillers (powered by solar 
thermal energy and district heating) (see App. 15).

Goal 2: Environmental protection and improvement
Sub-goal 2.1: Protection of soil, water, flora and fauna, and improve-
ment of the local micro-climate
Strategy: The pilot project minimizes soil sealing, enhancing the protec-
tion of flora and fauna and improving the micro-climate (e. g. through in-
filtration of rainwater into the soil and evaporation humidity). Planting 
appropriately adapted plants further supports this effect.

Measures: In order to avoid sprawled and dispersed development pat-
terns, with the associated negative ecologic, economic, and social effects, 
the growth of the settlement area should be reduced by encouraging a 
dense settlement structure. Measures to ensure compact city structures 
cannot be proposed in the detailed plan, and should, therefore, be includ-
ed in both the high-level comprehensive plan and the settlement develop-
ment at the municipal level. 

Fig. 105: Principle of accessibility
Fig. 106: Catchment areas of public transport (Orange: minibus, 
Green: tram and bus)
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On the Shahre Javan Community neighborhood scale (level of the de-
tailed plan), the soil should be protected in order to avoid harming natural 
functions, such as habitat, retention of precipitation water, filtering, and 
chemical buffering (for further details see Section 2.3). Moreover, a higher 
percentage of not-built-up areas reduces the heat-island effect by leaving 
room for vegetation with its associated cooling and humidity functions. 
Vegetation on the Shahre Javan Community plot, irrigated with treated 
greywater, reduces the heat island effect by providing shade and humidi-
ty. The following measures are central for reducing negative soil impacts:
a) Taking the existing topography into consideration when planning and 

designing urban structures in order to avoid and reduce soil movement 
and deposition;

b) Density and compactness of settlement patterns with medium to high 
urban density and compact urban form (see Fig. 107 and Fig. 109); and

c) Reduction of sealed access areas by efficiently using sealed areas and 
minimizing streets and paths in the Shahre Javan Community area 
(see Fig. 108).

Concerning a) The design recognizes the local topography and adapts the 
design to the environment. Locating the residential clusters on the ridges 
and the streets in the valleys minimizes soil movements. 

Concerning b) The building masses on the Shahre Javan Community 
area are organized in four rows with 28 compact urban clusters stretching 
from north to south of the site and a density of 228 inhabitants per ha. The 
first comprehensive plan density can be achieved with a more compact 
urban form and reduced built-up areas: 56 % of the area is built-up area 
compared to 72 % of the comprehensive plan proposal by NTDC. There is 
more open space than was anticipated in the comprehensive plan, which 

benefits the micro-climate by minimizing soil impacts and leaving space 
for planting adapted vegetation.

Concerning c) Sealed areas can be reduced by minimizing sealed traf-
fic access systems. The site is accessed by two main north-south roads, 
whose width is reduced to 13 m (compared to 16 m proposed in the first 
comprehensive plan). Neighborhood clusters themselves are accessed by 
foot and bike via a six meter wide path from the access streets. The north-

Fig. 107: Building windows Fig. 108: Early layout visualization of Shahre Javan Community area  
pilot project
Fig. 109: Building windows, urban structure
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south connecting paths provide excellent accessibility by foot and bike for 
the entire Shahre Javan Community area. Cars are not desirable, but ser-
vice and emergency mobility is provided. This introverted access system 
allows for a compact urban fabric and a reduction of the infrastructure 
areas.

In order to achieve the desired density, the built-up area must be reg-
ulated by the definition of building line boundaries (building windows) 
and by a numeric qualification regulation of the density inside the build-
ings. The Floor Area Ratio (FAR) is a tool for creating numeric qualifica-
tions. It indicates the relation between the total floor area of all of stories 
of a building and the size of the parcel. Thus, a FAR of 2.0 would indi-
cate that the total floor area of a building is two times the gross area of 
the plot, on which it is constructed. FAR defines the maximum density 
for every plot, with the volume and floor area ratio of plot layouts in the 
Shahre Javan Community varying with differences in topography and de-
sign concept. Access areas are reduced with the provision of underground 
parking below the buildings and paths of the sub-neighborhoods. Sealed 
access routes to the underground parking are minimized by direct en-
trances from the access roads in the valleys.

Goal 3: Strengthening local identity
Sub-goal 3.1: Protection of the local environmental values
Strategy: The identity of the site itself can be significantly enhanced by in-
tegrating the quality of the environment, the site topography, the existing 
landscape scenery, and the local views into the planning concept.

Measures: The analysis in Section 2.3 has shown that Hashtgerd New 
Town’s natural features are its major assets, including significant topo-
graphic features, flora and fauna, and surrounding vistas. A major goal 
is the protection of these features with topography as the top priority. 
Shaped by temporary surface run-off from the Alborz Mountains in the 
north, the area is characterized by alternating ridges and valleys (see Fig. 
110 and Fig. 111 as well as Section 2.3).

This natural formation is a distinct local feature of the area. It has 
great environmental significance, since it affects the aesthetic character 
of the area, its micro-climate, its drainage, and views. Therefore, its pro-
tection deserves precedence. This is the main motivation of compact ur-
ban clusters and access systems, which adapt to the local topography. The 
28 compact clusters are located on the ridges of the hills. The main access 
systems are located in the valleys. This adaption of the urban design and 
the access system to the topography reduces earth moving work to a min-
imum while protecting the soil. The second major aim is the integration 
of the Shahre Javan Community area’s existing vegetation and plants into 
the urban concept. Since vegetation is scarce, this aim mainly focuses on 
keeping the green corridor on the eastern edge. Due to the importance of 
the valley east of the Shahre Javan Community area, the plan proposes a 
reorganization of the eastern access roads in order to minimize the im-

pacts on the existing vegetation and watercourse. The third major mea-
sure limits building height to three stories in order to keep the views of 
the surrounding low-lying areas south of Hashtgerd New Town.

Fig. 110: Topography east adjacent to the planning area Fig. 111: Vistas over the extended planning area into the lowlands from  
the north-eastern edge of the planning area
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Goal 4: Flexible and adaptable structures
Sub-goal 4.1: Enabling the adaption of the neighborhood to future 
 requirements 
Strategy: Robust and flexible land use concepts, parceling concepts, and 
building typologies together allow for a phased development and adap-
tion to the changing requirements of users.

Measures: The analysis of Section 2.1 has shown that, currently, Hashtgerd 
New Town has severe problems attracting inhabitants. This situation re-
quires a flexible urban concept, which would allow Hashtgerd New Town 
to adapt to an uncertain demographic and economic future. A modular 
site development plan, which permits a phased, step-by-step develop-
ment of the area, is a central measure for developing the Shahre Javan 
Community area in a flexible and adaptable way. This allows the area to 
be developed in different stages, depending on the interest of potential 
investors. Introducing a hierarchic spatial system of modules (sub-neigh-
borhoods) supports this phased development approach. The modular par-
celing system defines five standard widths of building types for the en-
tire Shahre Javan Community area (6 m, 7.5 m, 9 m, 12 m, and 15 m). The 
broad range of parcel depths is also designed to support long-term adapt-
ability. The parceling approach is backed by flexible regulatory land use 

frameworks prioritizing mixed-use development (cf. Goal 1). Flexibility 
and adaptability are also applied to supply and disposal systems, such as 
those for water and energy (see e. g. for energy App. 15). The fact that a de-
centralized supply and disposal system can be expanded in stages — and 
financing can be spread out accordingly — is another significant asset for 
the project.

3.2 Urban Design
Philipp Wehage | Sebastian Seelig | Elke Pahl-Weber

Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.3: Reducing fossil energy demand for cooling and heating 
Strategy: In order to reduce fossil fuel consumption, the urban design 
should support utilization of renewable energies. Hashtgerd New Town’s 
semi-arid climate, with approx. 4,100 h of sunshine per year, a high solar 
altitude (77 in summer), and the perfectly suited topography of the south 
side of the Alborz Mountains, the Shahre Javan Community area has high 
potential for passive solar gain, a potential, which should be exploited.

Measures: Building orientation is chosen both to maximize the solar gains 
for passive use (minimizing of cooling and heating energy use) and to ex-
ploit the active use of regenerative energy systems (photo-voltaic for heat-
ing and cooling, solar thermal power). In Hashtgerd New Town, this re-
quires orienting the buildings primarily north-south. The Shahre Javan 
Community area is located on a north-south running slope; the sub-neigh-
borhoods are placed on the ridges of the slope in a southerly orientation 
for best sun exposure.

Sub-goal 1.4: Compactness in order to reduce building surfaces
Strategy: The relation of a building’s surface to its volume defines its com-
pactness. Compactness is crucial for the energy efficiency of buildings, 
the more surface area to volume a building has, the easier the building 
envelope transmits temperature, increasing the energy required to heat 
or cool the structure. 

Fig. 112: Integration of topography into design Fig. 113: Limitation of height to three floors
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Measures: Closed coverage design in the urban concept increases com-
pactness by avoiding surfaces on two sides. Only the corner plots at the 
end of every building group add additional surface. Compactness also sup-
ports the shading open spaces. Given Hashtgerd New Town’s semi-arid 
climate, encouraging shading is critically important. In addition to inten-
tional shading devices, shading can be achieved by configuring the com-
pact built environment such that the ratio of building height to inter-build-
ing space enables the shading of open areas (see Fig. 114 to Fig. 116).

 
Sub-goal 1.5 Compactness through a reduction of building height
Strategy: An energy efficient structure is characterized by simple build-
ing measures (see also Section 3.3). Reducing the height of buildings also 
reduces the effort required for construction. The reduction of the build-
ing height also minimizes distances of built-up areas and increases light 
exposure even in compact urban form.

Measures: Building heights should include considerations of efficient con-
struction technologies as well as the desire for natural lighting. In or-

der to enhance earthquake resistance, the buildings should be low rise, 
with the added benefit of further reducing construction efforts. Thus, the 
plan’s medium building density should be achieved with a low-rise devel-
opment with a moderate number of stories, which allows natural light at 
every floor and a simple technical and constructive supply. 

Goal 3: Strengthening local identity
Sub-goal 3.2: Identity of urban design through a strong spatial hierarchy
Strategy: In order to create identity on an urban scale, the spatial orga-
nization has to follow a logic, which will be accepted and understood by 
the users. Thus, the spatial system is based on a spatial hierarchy of very 
public to very private spaces. This approach supports the importance of 
privacy in the built environment in Iran.

Measures: The logic of the spatial system is determined in the urban con-
cept. The dimensions of the open spaces and access systems communicate 
the level of privacy. Beginning with the neighborhood entrance with lin-
ear access roads following the valleys from north to south, these streets 
have a broad profile and face public spaces. This layout emphasizes public 
use and creates identity through topography. From a functional point of 
view, the width of streets and adjacent open spaces underline their func-
tion as a main escape route in case of an earthquake.

Access to sub-neighborhoods is indicated by a change of road di-
mensions and direction, diverting in an orthogonal manner from the ac-

cess roads with 12 m width, the streets shrink to only 6 m in width. This 
change expresses the next step in the spatial hierarchy from public sphere 
into the semi-public sub-neighborhood. The narrow paths defined by the 
maximum three-story buildings guide into semi-public courtyards in the 
center of each sub-neighborhood. These small plazas serve as social cen-
ters of the community on a sub-neighborhood scale, further strengthened 
by the mixed-use units on the ground levels of the buildings. 

Fig. 114: Sun simulation in July at 8 a.m., 2 p.m., and 6 p.m. o’clock
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The next level into privacy is highlighted in the access to the hous-
ing unit and corresponds to the architecture. The small entrance hall, 
organized again in an orthogonal arrangement to the semi-public space, 
marks the transition into the privacy of the house. These design measures 
enable the perception and formation of spatial identity.

Goal 4: Flexible and adaptable structures
Sub-goal 4.2: Flexible plot design with development potential 
Measures: Flexible plot dimensions and layouts can be achieved in two 
ways on a variety of scales. The first is to manipulate the dimensions of 
the plot’s width, developed in an axial system, so that different widths 
can offer different typological applications. The second option is the abil-
ity to consolidate single plots into larger plots in order to create building 

Fig. 115: 3D simulation of Shahre Javan Community area pilot project
Fig. 116: Model of building

Fig. 117: View into sub-neighborhood courtyard
Fig. 118 | Fig. 119: Perpectives of sub-neighborhood courtyard



79

plots for bigger structures and for different uses (e. g. office buildings). 
Coordinating the orientation of buildings with infrastructure areas and 
open spaces will guarantee the accessibility of every plot and allotment 
Thus, the boundaries of the open space should dictate the maximum ex-
pansion potential of the flexible plots.

3.3 Architecture
Philipp Wehage | Elke Pahl-Weber

Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.6: Natural light for living zones and passive solar energy gain 
Strategy: Building volumes and the zoning of floors both follow the south-
erly orientation of the plots. Privacy is promoted through architectural 
introversion. Careful combination of architectural design and planning 
measures will achieve both privacy and energy efficiency within a dense, 
compact, urban form. 

Measures: Reducing the volume of upper floors allows for more natural 
light to reach the rear zones of the building plot. The courtyards and nich-
es of each building plot expand the total surface area of the façades, fur-
ther enabling passive solar gain. Courtyards and terraces offer direct light 
for living zones within the buildings. The façades on the southern bound-
ary of the courtyards work as passive design measure shading the private, 
open space of the courtyard.

 

Sub-goal 1.7: Reducing the embedded energy of materials and 
 construction 
Strategy: Use of low tech options, simple construction and planning measures 
allows for reducing the embedded energy of materials and construction.

Measures: The materials should be conventional and the construction 
should, where possible, be done manually in order to avoid energy inten-
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Fig. 120: Simulation of the opacity of a sub-neighborhood
(Legend see Fig. 121)

Fig. 121: Simulation of the opacity of courtyards in the buildings
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sive equipment. The structure of the units is based on commonly used 
construction metrics allowing for a relatively simple and straightforward 
construction. Energy consumption should be reduced via technical meth-
ods (e. g. reducing heat production by insulating the façades) as well as 
through the optimal use of both materials and surfaces (e. g. colors and 
structures).

Goal 3: Strengthening local identity
Sub-goal 3.3: Ensuring privacy and respecting socio-cultural habits 
within a compact urban form 
Strategy: Introverted housing units will ensure privacy within a dense 
 urban form.

Measures: The inward orientation of the buildings is an expression of pri-
vacy and has temperature regulating benefits. Open courtyards inside the 
building volume guarantee a good micro-climate combined with a high 
level of privacy (cf. Goal 4). The façade openings follow the principle of 
introversion: windows and doors minimize public exposure while max-
imizing privacy.

Sub-goal 3.4: Strengthening identity through architecture 
Strategy: Support of the spatial urban design concept through architec-
tural measures also allows for strengthening identity.

Measures: The concept of a spatial hierarchy creating orientation and iden-
tity (cf. Goal 3 in Section 3.2) must be supported by architecture. The small-

est unit of urban design is the sub-neighborhood. The façades of the build-
ings constitute the interface between urban design and architecture as well 
as the transition from semi-public into individual privacy. Given the inter-
dependency of urban design and architecture, the façades, as an architec-
tural element, play a crucial role in the creation of the spatial vision. Their 
design must include the urban context of the sub-neighborhood.
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Fig. 122: View from private courtyard into the house Fig. 123: Flexibility of modules
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Goal 4: Flexible and adaptable structures
Sub-goal 4.3: Regulation of floor zone use by location 
Strategy: In order to achieve high flexibility, the architectural typology 
should provide different floor layouts for varying uses. The ground floor 
can be used for service units or housing units. In the mixed-use zones, the 
ground floor can be used for commercial and social uses. The upper floors 
should be for housing. The kind of use depends on the location within the 
urban context (cf. Goal 3). 

Measures: In order to achieve a wide range of flexibility, the architectur-
al design has to provide a structure, which allows adaptation to new and 
different uses. In pursuit of this programmatic approach, the structure is 
based on a flexible construction of an axial system, which can easily adapt 
to and assimilate a variety of functions.

Sub-goal 4.4: Flexible floor use while keeping light and sun exposure 
in compact housing 
Strategy: The south façades should provide light and air circulation for the 
main living zones.

Measures: In order to achieve a maximum flexibility for floor organiza-
tion while also guaranteeing light and natural ventilation for the main 
living zones, the service zones should be arranged in the interior of the 
building or on the western or eastern sides of the courtyards.

Sub-goal 4.5: Flexibility of unit sizes 
Strategy: The horizontal dimension of the housing units is defined by the 
plot layout (cf. also Goals 3 and 4). In order to offer a wide range of siz-
es, the residential units can be organized in a maisonette layout (duplex). 

Measures: The morphological building approach allows for vertical orga-
nization of housing units prioritizing both privacy and light (cf. Goals 3 
and 4). The vertical organization allows every unit a direct connection 
with the open space outside of the lower levels as well as optimal light and 
sun exposure for the main living zones of the upper levels. The dwelling 
spaces within the units (two-story and three-story duplexes) are regulat-
ed by the housing typology design and by the plot layout (cf. Goals 3 and 
4). Depending on the organization (by unit type or by floor layout), a wide 

range of dwelling sizes is possible.

3.4 Landscape Planning and Environmental Assessment 
Bernd Demuth | Theresa Garske | Stefan Heiland (Section 3.4.1)  
Holger Ohlenburg | P. Nagel | Johann Köppel (Section 3.4.2)

The following goals and sub-goals for landscape and environmental plan-
ning attempt to protect, maintain, and develop the natural environment 
and landscape as the basis of human life. The intention to protect (cf. 
§ 50 of the Iranian Constitution) extends to biotic and abiotic aspects of 
the ecosystems (i. e. soil, water, climate, air, biotopes, flora, and fauna), 
to the scenery aspect of the landscape, and to the interactions of these. 
Ecosystems provide a variety of complex functions, which benefit humans 
and contribute to livelihood, health, recreation, and general quality of life. 
These include such functions as providing clean water, fresh air, and food 
(see Sections 2.3.1 to 2.3.5 for an overview of ecosystem functions). The 
overexploitation, permanent impairment, or outright destruction of natu-
ral environment and landscape has serious consequences for human use, 
such as settlement sites, food production, and health, to name only a few. 

Sustainable use of ecosystem services takes a long-term ecologi-
cal, economic, and social view intended to maintain and even cultivate 
these essential functions. Overarching goals for the detailed plan of the 
Shahre Javan Community area will meet the requirements of sustain-
able planning while simultaneously considering local conditions (despite 
their abstract character). These goals provide the basis for more detailed 
sub-goals, specified below. The sub-goals further develop the goals by 
considering not only the ecological demands and local conditions, but al-
so the structural use requirements of the area and social concerns of fu-
ture residents. 

3.4.1 Landscape Planning 
Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.8: Saving water
Strategies: The protection and recharging of groundwater are priorities 
given the region’s semi-arid climate and constantly decreasing ground-
water level. Due to the extensive extraction of groundwater over recent 
years, the average groundwater level (in a depth of 150 to 200 m) has been 
significantly reduced (see Section 2.3.4). Therefore, the following mea-
sures focus on the reduction of water consumption and the recharge of 
groundwater.

Measures: Firstly, greywater (shower and sink water etc.) from adjacent pri-
vate households must be purified for reuse in irrigation by constructed wet-
lands (newly established and designated for that purpose). The use of drink-
ing water for irrigation of open and green spaces will not be admissible.

Secondly, it is stipulated that groundwater must be recharged via the 
infiltration of cleaned surplus greywater from the constructed wetlands. 
The infiltration of surplus greywater into groundwater will be measured 
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and recorded through water meters. Water, which is not needed for the ir-
rigation of green and open spaces, or the service water points in the court-
yards, will be used for infiltration purposes. Infiltration for groundwa-
ter accumulation will be decentralized, with water meters automatically 
registering the amount. This will allow for calculating total groundwater 
recharge by day, month, and year. A comparison of the water meters in-
stalled at the inlet points of the constructed wetlands and those installed 
at the withdrawal points will permit the creation of balance sheets on 
greywater circulation.

A third measure will be water saving maintenance activities. 
Irrigation of public green spaces will use mandatory water saving irri-
gation techniques, such as drip or underground irrigation. Public green 
spaces will be planted from a list of low water consumption plants desig-
nated in the detailed plan.

A fourth measure will be the designation of infiltration areas for rain-
water. Since 286,499 m² of the project’s surface area will be sealed, infil-
tration areas for surface water shall be provided in order to sufficient-
ly mitigate the environmental impact of the urban development project 
(mitigation measure). The run-off water of major rainfalls will be col-
lected in these areas and funneled into groundwater infiltration points. 
A typical major rainfall (spring and autumn) accumulates an average of 
about 35 mm/day of rainwater. In order to avoid soil erosion through the 
run-off of surface water, altitude differences and slope areas need to be 
considered. Infiltration areas will be built above and below hillside edges, 
avoiding erosion—especially on hillside areas.

Sub-goal 1.9: Saving energy
Strategies: The reduction of CO2 emissions is the main objective of the 
Shahre Javan Community pilot project (cf. Goal 1.3) and is considered in ev-
ery project dimension. Thus, an effort has been made to reduce the energy 
required for pumping by constructing wetlands in decentralized locations.

Measures: The first priority is the construction of wetland areas. The con-
structed wetlands purify the greywater (sewage water from sinks and 
showers) from the surrounding private households. The following points 
will regulate the details of construction:
.. The dimensions of each wetland area are determined by population, 

with 1 m² per capita. With 8,000 citizens, 8,000 m² of constructed 

wetland will be needed - including the area required for technical 
infrastructure;

.. The settlement will comprise a total area of approximately 17,662 m². 
The constructed wetlands are spread throughout the area, taking 
advantage of a decentralized design in order to reduce energy required 
for pumping. Both the size and location of the wetlands will be 
predetermined;

.. The amount of water coming into the constructed wetlands will be 
measured and recorded via water meters to allow for monitoring;

.. The purified water from the wetlands can be used for the irrigation 
of green and open spaces. The goal is the sole use of greywater for 
irrigating public and private green and open spaces;

.. The outgoing water will also be measured, recorded, and regulated 
via water meters for monitoring purposes (for details see Sub-goal 5.1 
Sufficient supply of public green space near residential areas);

.. The selection of plants will be regulated in the detailed plan; only 
plants designated in the low water consumption list (see Chapter 4) 
can be used in the constructed wetlands.

Sub-goal 1.10: Carbon binding measures for climate protection
Strategies: A further important step for climate protection is the planting 
of native plants to increase the carbon-binding capacity of the landscape 
(carbon sink). It is important to use native, adapted plants, both to reduce 
water consumption and to avoid invasive species.

Measures: The designation of carbon-binding areas and unsealed soils 
can be combined to achieve multiple nature conservation aims. Unsealed 
soil allows for rainwater infiltration and the evaporation of soil humid-
ity, while simultaneously serving as potential habitat for a multitude of 
plants and animals. Thus, these areas are designated as ‘areas for pro-
tection, maintenance, and development of the natural environment and 
landscape’. An extensive ‘greening’ with native plants (as recommended 
by an UNDP study, cf. UNPD 2003) would create significant levels of car-
bon-binding, in both the vegetation and the soil layer. An additional ben-
eficial aspect of an extensive planting effort will be protection from soil 
erosion and associated dust generation.

The project area is small in terms of global climate events, and miti-
gation impact will also be small. However, these regions could be estab-
lished as demonstration areas, which could then provide vocational, pro-
fessional, and student training opportunities. 

Goal 2: Environmental protection and improvement
Sub-goal 2.2: Improvement of the micro-climate near residential areas
Strategy: Shading and cooling are the main measures for reducing thermal 
stress and improving the bio-climatic situation of the inhabitants. Given the 

semi-arid climate conditions (see 2.3.1), shortage of water, and potential global 
warming (which may increase by +1.1 °C to +6.4 °C, IPCC 2007), the exclusive 
use of greening measures for micro-climatic enhancement is not sufficient 
for sustainable planning. In areas, which lack water, technical adaptation 
measures are increasingly necessary to ensure sufficient cooling. Careful 
planning is necessary to protect the urban population from the health conse-
quences of climate change and urban heat island effects as much as possible.
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Measure: Landscaping with appropriate vegetation and technical mea-
sures will be part of enhancing the local micro-climate, including:
.. Technical measures such as shading fabrics, awnings etc.; 
.. The use of native plants or plants adapted to the climatic conditions 

with low water consumption. Only plants from the designated plant 
list (see Section 4.2.1) can be used outdoors;

.. Fountains or water basins in the courtyards (with water meters for 
controlling and limiting consumption).

Goal 5: Sufficient supply of green and open spaces
Sub-goal 5.1: Sufficient supply of public green spaces near residential areas
Strategy: The aim is to ensure a minimum of 7 m² of public green and open 
space per capita. The detailed plan might not provide enough public open 
space within its territorial scope, which could potentially be compensated 
by areas within the adjacent valley (extended planning area).

Measure: In order to guarantee abundant recreation opportunities in the 
vicinity of residential areas, public green spaces were designated as abso-
lutely necessary in the Shahre Javan Community pilot project. The 7 m² 
per inhabitant requirement is drawn from Iranian and German default 
values for the provision of green and open space. With a planned popula-
tion of 8,000 inhabitants, some 56,000 m² of green and open space will be 
needed. The minimum size of a single green space is 0.5 ha, with a mini-
mum width of 15 m. The catchment area should have a maximum radius of 
500 meters – in addition, the green and open spaces may not be crossed by 
roads. To allow all population groups (e. g. senior citizens, disabled peo-
ple, and toddlers) equal access to recreation opportunities, the areas must 
not have too steep of an incline. 

Planning the choice, quantity, and placement of vegetation must con-
sider not only the semi-arid climate conditions and the shortage of water, 
but also relevant economic, ecological, and social needs. Large lawns or ma-
ny trees with wide treetops would not be sustainable. Landscaping should 
use plants adapted to the climate, and prioritize water saving measures.

The major central park is not sufficient to meet the recreation de-
mand of the residential areas With an approximate area of 35,098 m², the 
park would supply only 4.38 m² of open green space per capita. To meet 
the additional demand of at least 20,902 m², the eastern adjacent val-
ley will be designated as a public green space providing an additional 

65,377 m². The planned eastern street will need to be relocated to allow 
for this. Altogether, a maximum per-capita value of 12.56 m² is possible, 
assuming suitability of the additional areas. However, if this possibility 
should not seem feasible, the necessary amount of green space must be 
designated within Hashtgerd New Town and in the vicinity of the Shahre 
Javan Community pilot project.

The following criteria are for the designation of green and open spaces:
.. The use of drinking water for irrigation is prohibited;
.. Irrigation is based on the greywater network of constructed wetlands. 

The amount of water provided will be limited, recorded, and documented 
by water meters and will be part of the balance sheets documenting 
greywater circulation. The daily upper limit of water must be synchro-
nized with the planting area and the number of irrigated plants;

Area distraction: 15 m wide 
border stripe along the street

Area distraction:
area parts > 15% slope

Area distraction:
at neckings < 15 m width 

Green and open spaces suitable for recreation
in the vicinity of residential areas
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Green and Open Space

Area size: above 5,000 m² ?

Accessibility: 
publicly accessible?

Physical impact: no adjacency 
to major roads (15,000 vehicle/day) ?

Relief: 
flat or lightly sloped area ?

Area width: 
constantly above 15 m ?

Area size: 
remaining area(s) above 5,000 m² ?

5,000–
10,000 m²

10,000–
50,000 m²

> 50,000 m²

Filter 1

Filter 2

Filter 3

Filter 4

Filter 5

Filter 1a

5,000 –
10,000 m²

10,000 –
50,000 m²

> 50,000 m²  

no

no

no

Fig. 124: Qualitative and quantitative assessment of the ‘suitability of green and open 
spaces in the vicinity of residential areas’ (Heiland, Demuth & Garske 2011)
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.. Landscaping of the public green spaces must use plants from the list 
of native or climate adapted plants in the detailed plan. These plants 
have been chosen for their low water consumption, with a selection 
that includes trees, shrubs, and medium sized plants like perennial 
herbs or grasses. Beyond water consumption, special priority must be 
given to native plants in order to avoid invasive species or the genetic 
corruption of local flora;

.. Water saving irrigation techniques, such as drip or underground 
irrigation, are mandatory;

.. Continual maintenance will be provided, including irrigation, 
documentation (in order to adapt the maintenance/irrigation if 
necessary), and the replacement of dead plants.

Sub-goal 5.2: Provision of private green spaces
Strategy: Even with improvements to the micro-climate named above, 
landscaping of private green spaces must limit their water consumption. 

Measures: There will be no designation of a ‘minimum-greening’ for pri-
vate green areas. The character and amount of greening of the private 
green spaces will be left to the individual, but with the following consid-
erations:
.. The use of drinking water for irrigation purposes is prohibited;
.. Irrigation water must come from the greywater network;
.. The daily maximum withdrawal amount will be capped, with an 

automatic restriction in the water meter at the hydrant. The meters 
will keep a record for the balance of the greywater cycle;

.. The possible plant selection is defined in the legally binding in the 
detailed plan; only plants from the designated list (see Section 4.2) 
are permitted for use in private green spaces. The list includes native 
and climatically adapted plants of low water consumption, suitable for 
outdoor use. This includes trees and shrubs, as well as some perennial 
herbs and grasses;

.. Water saving irrigation techniques, such as drip or underground 
irrigation, are mandatory.

3.4.2 Environmental Assessment and Impact Mitigation 
Goal 2: Environmental protection and improvement
Sub-goal 2.3: Protection, maintenance, and development of the natu-
ral environment and landscape
Strategies: Priority should first be given to avoidance; what cannot be 
avoided should be minimized; and finally, what cannot be minimized 
should be mitigated with compensation for impacts on soil, ground/sur-

face water, climate/air, flora, fauna, and human health. Unsealed and 
natural soil should be preserved as much as possible, while sealing, soil 
movement, human-caused degradation, or any other negative environ-
mental impacts (e. g. loss of habitats, biotopes, and environmental ser-
vices) should be compensated via environmental enhancement measures 
within the planning area or off-site. The amount of compensation area 
required (A  comp, demand) is calculated using the total sealed, or otherwise 
negatively impacted, area (A  imp) minus the previous impacts (A  prev. imp.) 
(e. g. existing roads, buildings, fillings, wastewater pits), which should not 
count as compensation demand:

A  imp. - A  prev. imp. = A  comp. demand

Fig. 125 shows the sealed area, Fig. 126 the areas causing compensation 
demand according to the calculation.

The compensation demand should be met with two land use designa-
tions: ‘open and green space areas’ as well as ‘areas for protection, main-
tenance, and development of the natural environment and landscape’, 
which actually enhance the environmental value. Compensation areas 
must be at least 100 m² in size and should enhance the natural environ-
ment and landscape as well as be adapted to local soil, climate, and water 
conditions (i. e. no sealing, natural soil regime, native plants, support of 
multiplicity of environmental functions). Public sites should be given pri-
ority, however, private sites may be used where appropriate – in the latter 
case, sites and measures must be secured by private contracts. In devel-
oping case-by-case compensation measures, expert and local knowledge 
should be taken into account wherever possible.

Compensation sites and measures should have a spatial and/or func-
tional relation with the impacts, preferably being located within the plan-
ning area itself (A  comp. int.). However, it would also be appropriate to desig-
nate off-site measures (A  comp. ext.), as long as a functional, and more or less 
spatially close, relationship to the impacts is maintained. Compensation 
demand and designated compensation areas (within and without the 
planning area) should be balanced:

A  comp. demand - A  comp. int. - A  comp. ext. = 0

Measures: The central measure is the designation of areas and measures 
for protection, maintenance, and development of the natural environment 
and landscape. The valley in the extended planning area has high envi-
ronmental value (watercourse and vegetation; see Section 2.3) and should 
be designated as an area for protection, maintenance, and development of 
natural environment and landscape. In light of this designation, the east-
ern road will need to be relocated (cf. Section 3.6).
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The maintenance and development of the eastern valley’s vegetation 
and the watercourse also offer the possibility of creating a biotope net-
work with the adjacent northern valley drain. Additionally, the area is be-
ing located close to the residential areas, suitable for recreational use, (see 
Sub-goal 5.1). The following measures will compensate for negative envi-
ronmental impacts and ensure the protection, maintenance, and devel-
opment of the Shahre Javan Community area’s natural environment and 
landscape:
.. Extensive protection and development of biotopes as a habitat for 

distinctive animal and plant species;
.. Measures for the enrichment of biotopes;
.. Development of new biotopes (biotope transformation);
.. Extensification of use;

.. Renaturation measures;

.. Soil saving measures and soil replacement;

.. Planting measures.

Due to a lack of suitable areas within the Shahre Javan Community area, 
a large portion of the planned compensation measures can not be imple-
mented within the scope of the western 35 ha planning area. Therefore, 

measures such as the extensification of use and biotope renaturation (rec-
reation of the watercourse, completion of orchard structure etc.) are in-
tended for implementation in the aextended planning area. Further area 
has to be established offsite (see balance in Section 4.2).

Fig. 125: Sealed area after realization of Shahre Javan Community Fig. 126: Areas causing compensation demand (sealed area without previ-
ous impacts)
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3.5 Open and Green Space Design
Anne-Katrin Fenk | Christopher Strein

A cultural landscape is the living synthesis of the people and places vital 
to local and national identity. A cultural framework allows new insights 
into and innovative design responses for the contemporary urban situa-
tion. When engaging in energy efficient, low carbon urban development, 
landscape architecture plays an important role. Not only does it deter-
mine the spatial layout, but it offers sustainable design and management 
tools for creating socially beneficial, aesthetically pleasing, and ecologi-
cally balanced outcomes based on local abiotic and biotic conditions (e. g. 
topography, soil, flora, fauna, and climate).

Goal: The general landscape design goal is to provide a manifold and flexi-
ble use of space suitable for a wide range of user groups within the Shahre 
Javan Community area. Note: In pursuing this goal, the landscape design 
study has considered the analysis and findings of the other planning di-
mensions in order to incorporate all respective goals and sub-goals.

Strategy: The overall landscape design strategy for the Shahre Javan 
Community pilot project follows the main principles of the urban design 
layout as well as both considers and highlights the specific geomorphic 
surface and environmental conditions of the site. The landscape design 
concept is developed in relation to the structural characteristics of ur-
banity: size, density, and heterogeneity (see Section 3.2). Due to the local 
climate, water scarcity, and future climate change predictions, water is a 
key factor in the landscape and open space design. For a majority of the 
open spaces, native and climate adapted plants with low water consump-
tion are the preferred choice. Irrigation of open and green spaces will use 
water saving irrigation technology. Parts of the irrigation will be sup-
plied by greywater treated via filtration by constructed wetlands. Further 
guiding principles include the preservation of existing valuable landscape 
elements (e. g. biotopes in the extended planning area), the mitigation of 
environmental impacts (e. g. minimized soil displacement), as well as the 
integration of both compensation sites and environmental enhancement 
measures (see Section 3.4).

Measures: The main measure is to develop a landscape design concept, 
which integrates a diverse set of landscape design elements into the 
sloped landscape, while simultaneously fulfilling ecological functions 
as well as considering social public and cultural issues. In order to ade-
quately consider the environmental conditions, the planning area for the 
landscape design study has been extended. By integrating the surround-
ings of the Shahre Javan Community area, most notably the unique land-

scape and environmental elements to the east (cp. Section 2.3), a design 
concept could be developed, which provides additional benefit to resi-
dents by establishing a structural relationship between the Shahre Javan 
Community and the adjacent quarters (see Section 4.3). 

3.6 Mobility and Transportation
Norman Döge | Wulf-Holger Arndt

Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.11: Reduction of fuel demand
Sub-goal 1.12: Support of mixed land use approach
Sub-goal 1.13: Maximization of coverage with public transport stops
Sub-goal 1.14:  Reduction of car ownership and use

Goal 2: Environmental protection and improvement
Sub-goal 2.4: Support of environmentally friendly traffic (slow modes)
Sub-goal 2.5: Support of public transport
Sub-goal 2.6: Avoidance of through-going traffic
Sub-goal 2.7:  Minimization of soil sealing and creation of rainwater 

infiltration areas
Sub-goal 2.8: Minimization of traffic noise emissions

Goal 6: Unrestricted accessibility 
Sub-goal 6.1: Barrier-free mobility within Shahre Javan Community
Sub-goal 6.2: Improvement of traffic safety
Sub-goal 6.3: Maximization of public transport stations

Strategies for Goals 1, 2, and 6, including Sub-goals:
In pursuit of these goals and sub-goals, the transport strategy of the 
Shahre Javan Community pilot project focuses on reducing travel dis-
tances and shifting both transportation routines and vehicle choices. In 
order to achieve this, ‘push’ and ‘pull’ strategies are combined with hard 
and soft policy measures. The approach primarily concentrates on the 
change of mobility routines, since new residents will largely originate from 
Greater Tehran or other urban agglomerations that rely heavily on individ-
ual motorized transport. One part of the strategy to support this shift of 
mobility routines towards more eco-mobility consists of soft policy mea-

sures. The key instrument in this strategy is a ‘mobility package’ for inhab-
itants, which would include information, services, and incentives that are 
needed for a modal shift away from individual motorized transport. 

In contrast, hard policies form the physical basis of eco-mobility 
encouragement, such as the development of attractive public transport, 
footpath and bicycle systems. In this part of the strategy, pedestrians, cy-
clists, and shared transport are prioritized, while motorized traffic is of 
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secondary importance. Basic functions and accessibility are maintained 
for service, delivery, and rescue reasons as well as for limited individual 
motorized traffic. 

In order to ensure comparability, Iranian road network categoriza-
tion standards were adjusted with German categorization standards. In 
Germany, the FGSV (Research Society for Road- and Traffic Issues) is a 
leading supplier of reliable guidelines for categorization and construction 
standards. Using the FGSV 2007 guidelines as a basis, the following table 
equates Iranian road categories with German road categories in terms of 
network importance, function, capacity, and width (see Tab. 11).

In order to test these initial road standards in correspondence with 
the envisioned land use distribution as proposed in Paykadeh Consulting 
(2008), a regional transport model for Hashtgerd New Town was devel-
oped in collaboration with the Transport Planning Department of TU 
Dresden. The model shows future vehicular traffic flows on roads lead-
ing through and on those leading around the Shahre Javan Community 
planning area. 

One of the most important results was that, given its planned and ac-
tual function within the Hashtgerd New Town transportation network, 
the eastern collector road as proposed in the revised comprehensive plan 
(Paykadeh Consulting 2008c) is oversized. Two scenarios were modeled, 
comparing the planning alternatives A and B for the eastern collector 
road (see Section 2.3 et seq.). Both alternatives are shown in the maps in 
Fig. 128 and Fig. 129.

The modeling also showed that a direct continuation of the collector 
road leading to the northern edge of the Shahre Javan Community area is 
not implicitly necessary. The planned collector road would also destroy a 
green belt worth preserving (see Section 2.3 et seq.). Re-categorizing the 
collector road by one category to the level of an access road combined with a 
shift considering topographic prerequisites would prevent this. The suggest-
ed alternative along with its resulting traffic volumes is shown in Fig. 130.

The modeling results show that the projected average daily traffic 
load of about 700 to 900 vehicles is very low and will, even in peak hours, 
not exceed the road category maximum value of 400 vehicles per hour. 
Paykadeh Consulting (2008c) provide no further information about or 
guidelines on the street categories and widths planned within the Shahre 
Javan Community area. Therefore, the minor transportation network 
(neighborhood streets of the Shahre Javan Community area) was devel-
oped along the transportation and urban planning dimensions presented 
in this volume.

The mixed land use concept prioritizes efficient land use, shorter 
travel distances, and increased use of public transport. In order to mini-
mize car traffic, the integrated planning approach directly connects this 
land use concept with the planned city-wide public transport system as 
well as with walking and cycling networks. The central location of social 
amenities guarantees the inhabitants’ access by foot within a maximum 
distance of 300 m. Larger commercial functions with a local or regional 
catchment, such as a regional shopping center, a larger office building, and 
a secondary school, are located at the quarter’s edge to keep motorized 
traffic out of the quarter and ensure efficient access by public transport.

In order to guarantee horizontal spatial integration into the agglomera-
tion of Hashtgerd New Town, the Shahre Javan Community area is surround-
ed by higher capacity transport systems like citybus or Bus Rapid Transit 
(BRT). Furthermore, BRT, in advance of a later Light Rail Transit (LRT) sys-
tem, creates a commuter connection to the planned Hashtgerd-Karaj-Tehran 
Metro Line and to the city of (old) Hashtgerd. The residential sub-neighbor-
hoods and the center of the Shahre Javan Community area are well-connect-

.. Limitation of Parking Space

.. Exaltation of MT trip costs  
through road design measures  
(e. g. speed humps, bottlenecks)

.. Access limitations through street 
widths layout (one way systems)

.. Filtered permeability of spaces

.. Pedestrian/PT privileging road 
way and path design (e. g. wide 
footpaths and -ways, high number 
of crossings, barrier freedom)

.. High densed footpath and PT 
network

.. High density of PT-stops

.. Usage based apportionment  
of external costs (eco-fuel tax)

.. Exaltation of MT trip costs through 
access and speed limitations

.. City/highway toll ?

.. Mobility management

.. Mobility package

.. Information on transport 
infrastructure

.. Campaigns

PUSH

PULL

Hard Policies Soft Policies

Integrated measures

Grade Street Category 
Iran 

Width  
Iran

Street Category 
Germany

Minimum 
Width  
Germany

English 
Translation

1 Main Road  
(Distributor)

45 m Verbindungsstraße,  
Section 11.13  
(RASt 06)

> 39.7 m Main Road

2 Main Road  
(Collector)

30-37 m Quartiersstraße,  
Section 4.5  
(RASt 06)

> 21.4 m Main 
Collector 
Road

3 Main Road  
(Ward)

20-24 m Quartierstraße  
(RASt 06)

— Collector 
Road

4 Secondary Road 
(Neighborhood)

14-18 m Quartierstraße,  
Section 4.1  
(RASt 06)

> 12.0 m Access Road

Tab. 11: German and Iranian road categories Fig. 127: General approach of the transport concept
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ed by a minibus line, allowing every inhabitant to reach a public transport stop 
within less than 250 m. In order to reduce traffic inside the planning area and 
support a modal shift, it is of utmost importance that street parking is only per-
mitted on the surrounding roads. This also includes parking lots for custom-
ers, visitors, and residents. Reorientation of mobility habits should be support-
ed through an enforced shortage of family parking and by placing residential 
parking lots further away from the housing units than the next public trans-

portation stop. The shortage and the placement will ‘push’ residents towards 
a more ecologically friendly form of mobility. Furthermore, both the parking 
concept and the dimensions of traffic space will help minimize soil sealing.

Measures: Since the detailed plan includes only spatial-physical and not 
transportation designations, the following section explains hard policy 
measures for transportation.

Fig. 128: Shahre Javan Community planning alternative A
Fig. 130: Average daily vehicular traffic flows for planning alternative B

Fig. 129: Shahre Javan Community planning alternative B
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Non-motorized access network
The pedestrian and bicycle network consists of hierarchically staggered 
categories, each with different user rights and diminishing capacities. 
On main, collector, and access roads, pedestrian and bicycle traffic will 
take place in separate lanes. To minimize conflicts with other traffic, pe-
destrian and bicycle facilities need extra security space in addition to the 
normal traffic space. According to FGSV guidelines, the minimum widths 
for pedestrian facilities are 1.8 m, for bicycle facilities on roads 2.3 m, and 
next to sidewalks 1.5 m including security space (cf. FGSV 2007).

In order to facilitate a cultural shift towards ecologically friendly 
transportation routines, the non-motorized transport network must be 
attractive and secure. In order to increase amenity, security, and connec-
tion-functions in line with the overall planning framework, widths should 

be greater than the minimum levels. The pedestrian and bicycle facilities 
are presented in categories of access areas and footpaths in Appendix 15. 
As part of the overarching transport concept, access ways and foot ways 
will enable accessibility and connectivity of sub-neighborhoods. Minor 
pathways should guarantee optimal sub-neighborhood-to-sub-neighbor-
hood and sub-neighborhood-to-public transport stop access. 

On access ways, mixed traffic should be the predominant mode of 
transport, which reduces the total space required for all traffic and, thus, 
minimizes the amount of sealed soil. 

Every sub-neighborhood has its own connection to the upper street 
category as well as its connection to the next neighborhood. This allows 
users with disabilities and mobility restrictions to have easier access to 
both their apartments and to neighboring shops in mixed-use areas. 

In order to underscore the functions of the central facilities in the heart 
of the planning area, an east-west plateau, called the ‘urban connection’ will 
be the link between the ridges in north-south direction. Since there is a lot 
of relief energy inside the area, this artificial plateau is to strike a balance 
between the height levels of the sub-neighborhoods located on the ridges 
and the north-south oriented access roads located in the valleys. 

As traffic on this plateau follows the ‘Shared Space’ approach, it is a 
mixed traffic space, where pedestrians have priority over other modes of 
transport and the amount of sealed soil will again be minimized. 

In the following table, construction standards for the non-motorized 
network are shown in Tab. 12.

Street
Category

Function Characterization  
of Transport

Pedestrian 
Network

Bicycle 
Network

Width
(Pedestrian Space)

Width
(Bicycle Space)

Main Road Connection Separated spaces 3.0 m on each side 2.4 m next to sidewalks

Main Collector 
Road

Connection Separated spaces 3.0 m on each side 2.4 m next to road lanes

Access Road Access Separated spaces, shared 
spaces bicycle/car

2.5 m 3.0 m on road

Access Way Access
Block-to-Block

Shared space pedes trians/ 
bicycles/service, rescue, 
and delivery vehicles

6.0 m 6.0 m

Foot Way Access
Block-to-Block

Only pedestrians  
and  bicycles allowed

3.0 m 3.0 m

Street
Category

Function Capacity  
in cars/h

Lane Width  
in m

Number  
of Lanes

Max. Speed in 
km/h

Main Road Distribution 1,600–2,600 3.25 2 50

Main Collector 
Road

Collection 800–1,800 3.2 1 50

Access Road Access/connection 400–1,000 3.0 1 30 

Access Way Access for  rescue  
and delivery  vehicles

< 40 6.0 Shared space Walking speed

Street
Category

Modes of Transport Total  
Width in m

Main Road Motorized vehicles, pedestrians, bicycles, BRT/LRT 42

Main Collector 
Road

Motorized vehicles, pedestrians, bicycles, citybus 22.4

Access Road Motorized vehicles, pedestrians, bicycles, minibus  
(provision of additional parking lots on northern  
access road)

13.0, 

15.0-16.0

Access Way Only motorized rescue, service, and delivery vehicles,  
as well as pedestrians, bicycles

6.0

Footway Pedestrians, bicycles 3.0

Urban 
Connection

Pedestrians, bicycles, minibus Varying

Tab. 12: Street categories and functions
Tab. 13: Street categories and components

Tab. 14: Street and way network of Shahre Javan Community pilot project
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all prevent motorized traffic passing through. Not only will noise and pol-
lution be reduced, but security will be enhanced. In addition to conven-
tional motorized traffic and non-motorized traffic, roads provide spaces 
for parking and public transport. According to the scheme presented in 
Tab. 11, the planned network consists of the components shown in Tab. 14.

Public transport network
Apart from the access network, the public transportation network is 
the second physical backbone of the transportation concept. Spatial-
horizontal integration into Hashtgerd New Town as well as access to the 
planned metro line, will be provided by higher capacity public transport 
systems on the planning area’s adjacent roads, e. g. LRT and citybus as 
a feeder system. BRT lines could be established for preliminary service 
along the LRT tracks until the traffic volume is suitable for LRT service. 
Connection to the neighboring areas will be provided by a neighborhood 
bus system. The neighborhood bus will enter the planning area via the 
southwestern access road, pass over the central ridge (urban connection) 

before leaving the area by the northwestern access road. This course and 
the location of stops along it guarantee optimal coverage of the entire area 
and connect public facilities in the center with the rest of the town. The 
public transport system will be complemented by a taxi system, as is com-
mon in Iran. Several taxi stops will also have to be implemented — a ser-
vice that could be combined with car sharing stations.

Motorized access network
In order to estimate the Shahre Javan Community’s future transportation 
situation, further analysis of the planned overall network and neighboring 
land uses was necessary. The traffic origins and destinations of traffic tak-
ing place on surrounding roads and roads passing through the area were 
explored. The following construction standards and characteristics were 
derived from the intended functions of these roads and developed in terms 
of the overall network and the Shahre Javan Community area (see Tab. 13).

According to the transportation simulations, the planned eastern 
collector road is not as important as intended in the revised Hashtgerd 
New Town comprehensive plan (Paykadeh Consulting 2008a). In order to 
increase the residential quality of the planning area, the planned collec-
tor road should be down-categorized to access road level and its course 
should be shifted. In support of the CO2 minimization goal and alterna-
tive modes of transport, conventional motorized traffic is only intended 

for the levels of access road up through main road. For category levels be-
low access roads, motorized traffic is only allowed for service, delivery, 
and rescue vehicles. Private cars of the residents of a certain subneigh-
borhood should be allowed to enter their courtyards (for loading and un-
loading) but not to use the access way that is connecting two subneighbor-
hoods with each other. Road categories, restrictions, and locating bigger 
transportation destinations at the edge of the Shahre Javan Community, 

Input

Number of residents 8,000

Persons per household 4

Recommendations  
(parking lots per household; based on FGSV (2005))

According to EAR (max) 1.5

According to EAR (min) 0.7

Scenario 1 0.1

Scenario 2 0.2

Scenario 3 0.5

Scenario 4 1.0

Output (parking lots needed)

According to EAR (max) 3,000

According to EAR (min) 1,400

Scenario 1 200

Scenario 2 400

Scenario 3 1,000

Scenario 4 2,000

Type of Use One Parking Lot per** Use in Shahre Javan 
Community Planning 
Area

Estimation Unit Parking 
Lots

Office/administration 150–200 m² floor space Office 2,354 m² 12

Business 13,097 m² 65

Shopping    

High customer traffic  150–200 m² floor space Regional shopping 4,010 m² 20

Little customer traffic 250 m² floor space Local shopping 13,097 m² 52

Education

Kindergarten 100–150 children Kindergarten 228 children 2

Primary school 125–150 pupils Primary school 1,721 pupils 14

Secondary school 125 pupils Secondary school

Residents 208 residents  
(according to Paykadeh 
Consulting (2008a))

Visitors 39

Demand for customer parking 204

**   according to FGSV (2005) in combination with motorization rate (Germany ca. 500 cars/1,000 inhabitants,  
Iran ca. 100 cars/1,000 inhabitants)

Tab. 15: Residential parking lot demand Tab. 16: Parking lot demand
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Parking concept
In consideration of the goal to reduce GHG emissions and in an attempt to keep 
cars out of public spaces, the parking concept tries to prevent inhabitants from 
using their own vehicles by providing short, quality access via public trans-
port. Hence, restrictions on the allocation and number of parking lots and 
spaces are proposed. The following descriptions elaborate on the planning ap-
proach for the parking facilities in terms of demand, supply, and balance. 

Demand 
The FGSV recommendations for the construction of facilities of station-
ary traffic (FGSV 2005) for residential parking propose a parking lot fac-
tor of 0.7 to 1.5 parking lots per household. Given both the low motor-
ization rate in Iran (PLS Ramboll (2003) for Tehran: 122 cars per 1,000 
inhabitants in 2002 and predicted 160 cars per 1,000 inhabitants for 2011) 
and the goal to reduce GHG emissions, a parking lot factor of less than 0.5 

Street Category Main Collector Access

Location West South North West  
(left)

West  
(right)

East  
(left)

East  
(right)

Total length of the street in m 449 486 540 582 582 673 673

Deduction by junctions in m

With collector road 21.6 0 0 16.6 21.6 16.6 21.6

With main road 0 28.9 0 0 0 0 0

With access road 0 70 30 6.5 11.5 6.5 11.5

With access way 0 0 0 118 150 110 132

With urban connection 0 0 0 55 47 105 158

Deduction by crossings in m

Pedestrians/cyclists 54 0 0 0 0 0 0

Deduction by wetlands, green 
space etc. in m 0 0 0 337 351 338 304

Deduction by stations in m

LRT/BRT/Citybus/Minibus 30 0 0 30 0 30 30

Total length of potential 
parking space in m

343 387 510 18 0 67 15

Parking lots/100 m

Parking lots lengthwise 17 17 17 17 17 17 17

Parking lots bevel (60 gon) 32 32 32 32 32 32 32

Interim value (one side)

Number of parallel parking lots 58 65 86 3 0 11 2

Number of perpendicular park-
ing lots (60 gon) 109 123 163 5 0 21 4

Configuration & composition

Proportion of parallel; (1)/  
perpendicular (0) parking 0 1 1 0 0 0 0

Proportion of planted land 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Total parking lots/street 98 58 77 4 0 18 3

Sum 258

Scenario Parking  
Lot Factor

Description

1n 0.1 No street parking on east and west access roads

1s 0.1 90 % of residential parking in underground lots

2n 0.2 No street parking on east and west access roads

2s 0.2 90 % of residential parking in underground lots

3l 0.5 Street parking parallel on east and west access roads

3b
0.5

Street parking perpendicular (60 gon) on east  
and west access roads

3n 0.5 No street parking on east and west access roads

3s 0.5 90 % of residential parking in underground lots

4l 1.0 Street parking parallel on east and west access roads

4b
1.0

Street parking perpendicular (60 gon) on east  
and west access roads

4n 1.0 No street parking on east and west access roads

4s 1.0 90% of residential parking in underground lots

Tab. 17: Analysis of potential street parking lots Tab. 18: Parking scenarios
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is recommended. Tab. 15 visualizes four scenarios representing different 
parking lot factors and the resulting residential parking demand. Layout 
and construction standards for the parking facilities refer to the FGSV 
guidelines, namely the EAR 2005.

The final visitor parking demand of 165 lots, based on German guide-
lines and Iran’s motorization rate, is illustrated in Tab. 16. These calcu-
lations differ from the ‘Urban Development Rules and Regulations’ of 
Hashtgerd New Town for several reasons. As mentioned previously, the 
numbers in this document have been downscaled to accommodate both 
the low Iranian motorization rate and the goal of reducing GHG emis-
sions. The visitor parking lot recommendation of 39 spaces is derived from 
Paykadeh Consulting (2008), wherein 208 residents require one visitor 
parking lot. The total predicted demand for visitor parking and the shop-
ping facilities’ customer parking is about 204 parking lots.

Supply
In order to calculate the availability of street parking, certain restrictions 
need to be considered, e. g. visual axes, road space needed for public trans-
port stops, or wetlands. In order to minimize the use of space, a variety 
of different parking orientations (parallel or perpendicular) ought to be 
considered. Tab. 17 shows calculations of street parking capacity and dis-
tribution based on space requirements.

With different parking modes (parallel/perpendicular) for different 
types of streets, there will be a total of 258 parking lots. The intention is 
for these parking lots to primarily be used by visitors and retail custom-
ers. It is important to limit street parking within inner-city streets in or-
der to deter through traffic and traffic from searching for parking-lots. 
The majority of residential parking should be provided via underground 
parking garages. The exact number of underground parking lots depends 

on street parking; different scenarios are presented in the ‘balance’ sec-
tion. Finally, it is important to provide parking for people with disabilities 
near central public facilities, next to office buildings, and at the regional 
shopping center.

Balance
In order to visualize different parking possibilities for the Shahre Javan 
Community area, four scenarios, with corresponding sub-scenarios, are 
discussed below. The scenarios each use a different parking lot factor, and 
their sub-scenarios incorporate different restrictions. Tab. 18 shows the 
scenarios and their restrictions.

The differences between the scenarios are a result of variable de-
mand for residential parking—the parking lot factor—and restrictions on 
street parking. Since the 12 visitor/customer parking lots for the office 
building will be located under the building itself, they are subtracted from 
the overall visitor/customer parking demand. Thereby the finally number 
is 192 parking lots.

The scenario outcomes, depicted in Tab. 19 show the varying require-
ments for underground residential parking (located under the sub-neigh-
borhoods and/or other facilities).

Scenario 1n 1s 2n 2s 3l 3b 3n 3s 4l 4b 4n 4s

Parking lot factor 0.1 0.1 0.2 0.2 0.5 0.5 0.5 0.5 1.0 1.0 1.0 1.0

Residents 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000

Households 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000

Demand

Residential parking 200 200 400 400 1,000 1,000 1,000 1,000 2,000 2,000 2,000 2,000

Visitor/customer parking 192 192 192 192 192 192 192 192 192 192 192 192

Total demand 392 392 592 592 1,192 1,192 1,192 1,192 2,192 2,192 2,192 2,192

Street parking supply

Parking lots 233 212 233 232 245 258 233 257 245 258 233 257

Sub-terrain parking supply

Parking lots needed 159 180 359 360 947 934 959 935 1,947 1,934 1,959 1,935

Tab. 19: Overview of parking lot scenarios
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3.7 Water Supply and Waste Water Disposal 
Tamara Nuñez von Voigt | Martin Vocks

Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.15 Saving water and energy by reducing water consumption
Strategy: Analysis of current water consumption and supply practices high-
lights an urgent and immediate need to significantly decrease water con-
sumption in order to achieve a sustainable water usage for all consumers.

Measures: Develop and implement an adapted water consumption man-
agement concept with an objective combination of technical, legislative, 
financial, and social measures (see Fig. 131). These individual measures 
strengthen each other and are, therefore, best implemented in appropri-
ate combinations. Implementation and effectiveness of these measures 
differs depending on the location of water usage (households, public in-
stallations, industry, and agriculture). Therefore, a separated catalogue 
of measures should be elaborated for each usage location and user group.

Consumption patterns for each location need to be identified in or-
der to develop appropriate combinations of measures. Gathering empir-
ical experience and measurements on water consumption will allow for 
estimations of saving potentials for every location. Additionally, creating 
a water-use advice center would be very helpful for increasing the sus-
tainability of water consumption.

 

Sub-goal 1.16: Saving water and energy by recycling waste water  
in wetlands
Strategy: The current practice of waste water treatment has shown that 
an alternative waste water management and treatment system is urgent-
ly needed. The development and implementation of an integrated waste 
water concept has the potential to reduce the demand for drinking water 
as well as to save energy. Treatment and transport of both drinking and 

waste water always consumes energy. By reducing the amounts of drink-
ing water consumed and waste water produced, energy demand would al-
so be reduced. This can be achieved by technical measures but must also 
be supported by a change of habits in the population. Campaigns promot-
ing awareness about responsible water use should be conducted in combi-
nation with technical changes. 

Measures: The waste water concept is based on separate collection of two 
different waste water streams: greywater and black water. Greywater, 
originating from bath tubs, showers, sinks etc., will be collected separate-
ly. Greywater is best treated via decentralized, constructed wetlands (see 
Fig. 132). In order to avoid long pipe networks and energy intensive pump-
ing, the wetlands should be located close to and downhill of the building, 
from which the greywater is produced (see Fig. 155 in Section 4.5). The 
treated greywater can and should be stored in order to be reused for irri-
gation, as service water, or as feed water for fountains and artificial wa-
ter bodies. In order to achieve this sustainable reuse, a separate network 
for the redistribution of treated greywater needs to be installed. The net-
work should include a sufficient amount of service water taps. Emergency 
overflow of greywater storages can be connected to the rainwater sewer. 
Black water, originating from toilets and kitchens, should be collected in 
a separate system. Black water can be transported via a gravity sewer. For 
black water treatment, the recommendation is a centralized waste water 

treatment plant with the capacity to clean all of Hashtgerd New Town’s 
black water. Properly treated black water can be reused for irrigation or 
groundwater recharge.

Technical Social

.. Flow reduction through water saving devices

.. Increasing efficiency

.. Substituting treated grey water for drinking 
water where appropriate

.. Information

.. Consulting

.. Education

.. PR campaigns

Financial Institutional/Legal

.. Implementing cost-covering water  
and waste water prices

.. Reducing water subsidies

.. Financial incentives

.. Introducing extraction fees

.. Laws, regulations

.. Standards

.. Cooperation, agreements, allocation

.. Creating drinking water protection areas

Fig. 131: Possible measures to reduce water consumption Fig. 132: Section of a horizontal constructed wetland (p2mberlin GmbH)
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3.8 Energy Supply for Heating and Cooling
Jörg Huber | Christoph Nytsch-Geusen

Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.17: Reduce the total energy demand and fossil fuels need 
for heating and cooling
Strategy: Reducing the overall energy demand and introducing renewable 
energies will reduce fossil fuel use. A detailed development of the energy 
network and energy plants should be based on the following principles:
.. Realization with different construction sections;
.. Simple hauling of the pipes;
.. Simple extension of the system;
.. Short pipe lengths;
.. User friendliness;
.. Prioritizing renewable energies;
.. Reducing carbon dioxide emissions.

Measures: The following should be considered when developing energy 
efficient and low carbon heating and cooling supply systems:
.. Possible energy sources should be further explored;
.. The demand for fossil fuels can be reduced, if renewable energies are 

used for electricity, heating, and cooling. The following is a list of 
possible fossil and renewable energy sources: 
- Natural gas, provided by the central gas network of the Hashtgerd 
 region; 
- Electricity, provided by the central electricity grid of the Hashtgerd 
 region; 
- Solar radiation; 
- Wind power; 
- Fermentation gas (biogas).

.. Ongoing research should focus on finding ways to reduce fossil fuel 
use by identifying opportunities for leveraging the use of renewables.

Locations of power plants
The locations of energy plants depend on whether a central, semi-cen-
tral, or de-central energy network is chosen. Each building must provide 
space for a heating and/or cooling transfer station or for the local energy 
generation plant. If a central energy plant will be installed, it will most 

likely be located either in the south or in the center of the Shahre Javan 
Community area (see Fig. 133). The southern location would more easily 
allow for potential expansion of the supply area, while short distribution 
lengths would be an advantage of the central location. Semi-central en-
ergy plants can be located in each sub-neighborhood (see Fig. 134). De-
central energy plants are located in each building either on the ground 
floor or in the cellar (see Fig. 135).

Energy network design
An energy network for the whole Shahre Javan Community area has 
already been designed. It will transmit heating and cooling mediums 
via two-way flows. The energy network preference, whether central, 
semi-central, de-centralized, or a combination, depends on the energy 
source. Fig. 136 illustrates a possible energy network.

Sub-goal 1.18: Reducing the water demand for cooling 
Strategy: Analyses of the common cooling method with adiabatic evapo-
rative cooling devices reveal an extremely high demand for cooling water. 
Replacing the current cooling technology with more water efficient tech-
nology would reduce this demand.

Measure: Reducing water consumption for cooling must be considered 
when developing the concept for energy efficient and low carbon heating 
and cooling supply systems.
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Fig. 133: Energy plants, central production
Fig. 134: Energy plants, semi-central production

Fig. 135: Solar collectors, roof area 
Fig. 136: Energy net system
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 4 Proposed Plans and Regulations

The following sections propose plans and regulations for achieving  
the goals and sub-goals presented in Chapter 3. 

35 ha-Area Extended Area Sum

Total 353,699.7 91,523.8 445,223.5

Green and Open Space 86,676.4 74,060.7 160,737.1

Artificial lush green 12,781.2 3,095.4 15,876.6

Utility area 1,600.2 1,600.2

Big scale green 6,747.7 29,356.9 36,104.6

Constructed wetlands 17,662.8 960.0 18,622.8

Dry landscape 20,848.3 30,222.2 51,070.5

Pocket parks 1,665.1 1,665.1

Green connection 5,416.1 5,416.1

Leisure and sports 9,935.5 9,935.5

Private gardens 19,054.4 19,054.4

Rainwater collector 900.6 490.7

Land use 159,827.1 100.0 159,927.1

Primary and secondary school 8,864.4

Kindergarden 2,159.8 2,159.8

Office 5,565.0 5,565.0

Religion 491.1 491.1

Culture 1,730.6 100.0 1,830.6

Regional shopping 4,009.7 4,009.7

Residential 137,006.5 137,006.5

Vertical mixed-use

35 ha-Area Widened Area Sum

Traffic areas 107,196.2 17,363.1 124,559.3

Main road 10,341.8 10,341.8

Collector road 6,717.6 550.9 7,268.5

New eastern road 5,019.7 5,019.7

Access road 21,737.1 21,737.1

Access way 28,739.2 28,739.2

Access way between block 1,706.0 1,706.0

Foot path 8,636.5 5,537.0 14,173.5

Parking for handicapped 1,440.6 372.3 1,812.9

Parking 649.5 649.5

Access area /staircase 664.6 664.6

Urban connection 27,212.8 5,233.7 32,446.5

Tab. 20: Quantitative specification of land uses on Shahre Javan Community Area
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4.1 Urban Planning, Urban Design, and Architecture
Sebastian Seelig | Philipp Wehage | Elke Pahl-Weber

Several plan proposals have been developed for the Shahre Javan 
Community area in relation to neighborhood and district structure, gen-
eral land use, urban densities, and distribution:
.. District Plan (see App. 1);
.. Land Use Plan (see App. 2);
.. Mass and Space Plan (see App. 3);
.. Building Lines Plan (see App. 4);
.. Parceling Plan (see App. 5).

Proposed rules and regulations concerning land uses, densities, construc-
tions, land divisions, road development, urban space, and urban design, 
are presented in the following. 

Regulation for Sub-goal 1.1 (Energy efficient forms of land use based 
on mixed and dense land use models):  A gross population density of 250 
persons per ha is the goal for the planning area, a medium density accord-
ing to Iranian standards.

Regulation for Sub-goal 1.2 (Efficient infrastructure in a dense and 
compact urban form): The Shahre Javan Community area is defined as 
a Mixed-Use District (MUD). The following uses are permitted in MUDs:
.. Residential uses;
.. Retail uses;
.. Non-disruptive industries;
.. Administrative and professional offices/services;

.. Religious uses;

.. Cultural uses;

.. Social uses;

.. Vertical Mixed Units.

The following are the quantitative specifics of each land use for the 
Shahre Javan Community area (Tab. 20). 

In Vertical Mixed Units (VMU), two or more uses are permitted in 
the same building. The exact areas and plots dedicated as VMU are de-
fined in the plan. The following are allowable uses for a VMU in a MUD:
.. Residential;
.. Retail;
.. Non-disruptive industries;
.. Administrative and professional offices/services;
.. Social and cultural uses.

Non-residential uses are only permitted in the ground floor areas of the 
VMU. The absolute occupancy of non-residential uses on the ground floor de-
pends on each plot individually. The VMU can use a maximum of 50 % of the 
ground floor area. This regulation is applicable for all VMUs defined in the 
land use plan, except at especially marked plots. In these plots, the full oc-
cupancy (up to 100 %) of the ground floor area of each building is permitted.

The exact location of the VMUs is defined in the land use plan on a 
plot scale. A general development rule is that the VMUs should be locat-
ed around the courtyards of each sub-neighborhood. Within the MUD, up 
to 10 % of the total residential ground floor area of each sub-neighborhood 
can be dedicated as VMU. This is equivalent to approximately 13,000 m² of 
non-residential uses in VMUs. The maximum ground floor area for VMUs 
within each sub-neighborhood is indicated in the land use plan. The gov-

20°

N
1

3 1

2
2

Fig. 137: Example for building lines on the Shahre 
Javan Community

Fig. 138: Orientation of buildings Fig. 139: Plots with two or three exterior  
façades
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erning body has deciding supervision over the 10 % development rule. In or-
der to facilitate permission from the governing body, mixed-use development 
applicants should illustrate their proposed mixed-use development concept 
with a site plan submitted as a part of the building application.

Each non-residential ground floor space in the VMU must have a cus-
tomer entrance that opens directly onto the public space through the court-
yard. The purpose of this requirement is to ensure that buildings in the MUD 
complement pedestrian activity by providing direct access to the building and 
business activities from the sidewalk. All properties in the VMU shall orientate 
their frontage to the public streets. The primary building entrance in VMUs 
must be oriented towards the courtyard. Building entrances may include en-
trances to individual units or lobby entrances. On corner lots, buildings and 
their entrances must be oriented towards the courtyard. Once a mixed use 
development is constructed and occupied, changes in tenants may be permit-
ted, but the owner or owners of the mixed-use development shall not violate 
or allow the violation of the mixed land use provisions outlined in this section.

Regulation for Sub-goal 2.1 and 3.1 (Protection of the local environmental 
values as well as of soil, water, flora, and fauna and improvement of the lo-
cal micro-climate): The permissible lot coverage, i. e. the proportion of a site’s 
surface, where the construction of buildings is admissible, is fixed by building 
lines (see Fig. 137). Building lines stipulate the exact location of development. 

Departures from the building lines are prohibited. Building lines are individ-
ually stipulated for each parcel. This concept is additionally supported from 
the landscape planning perspective through the definition of open and green 
areas, where construction is prohibited within the Shahre Javan Community.

Regulation for Sub-goal 1.3 (Reducing fossil energy demand for cool-
ing and heating): The parceling designations for the built-up area create 

building orientations intended to maximize sun impact. The maximum 
deviation is 20  ° from the orthogonal south orientation (see Fig. 138).

Regulation for Sub-goal 2.7 (Minimization of soil sealing and creation 
of rainwater infiltration areas): The maximum FAR of the plot area’s 
construction zone, about 2.6 (260 %), is individually regulated for each 
plot (see App. 3: Mass and Space Plan). The regulations of architecture 
concerning design and organization have to be followed. Underground 
parking at sub-neighborhood scale must be provided below the access 
paths and construction zones.

Regulation for Sub-goal 1.4 (Compactness in order to reduce building sur-
faces): The surface-to-volume relation should not exceed 0.65 for buildings 
with three external walls and 0.5 for buildings with two external walls (see 
Fig. 139).

Regulation for Sub-goal 1.5 (Compactness through a reduction of 
building height): The maximum building height is three stories above 
ground level.

Regulation for Sub-goal 3.2 (Identity of urban design through a strong 
spatial hierarchy): The boundary of lots (sub-neighborhood) and plots 

(buildings) is regulated by building lines (see above). Every plot must have 
at least two sides oriented towards open spaces. One side must be oriented 
to provide semi-public access (path/courtyard), the second side must be 
oriented to the surrounding open space of the sub-neighborhood (private 
garden or public green). In order to minimize east-west façades, the build-
ings must be closed coverage design.

7.7 m

15.2 m 13.7 m
9.2 m 9 m 9 m 9 m 9 m 9 m

7.7m 7.5m7.5m7.5m7.5m7.5m7.7m 7.7m7.5m7.5m7.5m7.7m

3th Floor

½

Fig. 140: Plot widths Fig. 141: Offset of upper floor Fig. 142: Inner courtyards
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Regulation for Sub-goal 4.1 and 4.2 (Enabling the adaption of the 
neighborhood to future requirements as well as Flexible plot design 
with development potential): For the dimensions of each plot, the regu-
lation of width is defined by an axial system. This axial system is defined 
by 1.5 m steps as smallest regulation unit, which allows common floor lay-
outs and constructions. The width of the plots ranges from 6 m up to 15 m. 
Due to the requirement of attached façades at the east and west building 
ends, each construction zone (lot) is extended by 20 cm to allow for con-
struction of an exterior façade (see Fig. 140). The north-south plot width 
is regulated by building lines, which vary with the situation and topogra-
phy. When combining plots, the dimensions will, again, be regulated by 
building lines and construction zones. For bigger structures with special 
uses, the maximum combination can cover an entire construction zone 
and is regulated by the building line surrounding that construction lot.

Regulation for Sub-goal 1.6 (Natural light for living zones and passive 
solar energy gain): In order to maximize natural light penetration into 
the deeper zones of the upper floors, the length of the southern façades 
on the third floor (oriented towards public spaces) must not exceed 50 % 
of the total façade length. The third floor coverage can be a maximum 
of about 75 % of the ground area (see Fig. 141). The main living zones or 
rooms must be orientated towards at least one façade for natural light and 

air ventilation. Courtyards can be implemented within the buildings on 
the first floor (see Fig. 142). Courtyards within buildings must be bor-
dered by no more than two stories to the north and one story to the south.

Regulation for Sub-goal 1.7 (Reducing the embedded energy of materi-
als and construction): In order to optimize sun reflection, façade mate-
rials must be a light colored surface of stone, concrete, plaster, or bricks. 

The adapted energy saving standard for every building must be 50 % low-
er than the standard set out in Iranian Energy Efficiency Code 19. Only 
flat roofs are allowed, in order to reduce the volume and construction 
height as well as to reserve roofs for solar gain efforts (e. g. thermal pow-
er, photovoltaics). However, green roofs can be implemented, where solar 
gain efforts are not made.

Regulation for Sub-goal 3.3 (Ensuring privacy and respecting so-
cio-cultural habits within a compact urban form): Courtyards as pri-
vate open spaces are only accessible from one unit. Efforts should be made 
in building design to avoid a direct view from one unit into the court-
yard of another (e. g. orientation of openings; see below). Architectural el-
ements in semi-public spaces (e. g. sun blinds) must be constructed with-
in building lines. In order to avoid direct views, doors or windows larger 
than 30 x 30 cm should not be placed opposite windows of neighboring 
buildings (see Fig. 144).

Regulation for Sub-goal 3.4 (Strengthening identity through architec-
ture): Façades as architectural elements are highly relevant to semi-pub-
lic and public space and must support the overall urban design vision. As 
the smallest unit in the urban concept of the Shahre Javan Community, the 

sub-neighborhood plays a crucial role in urban identity. As the interface be-
tween urban design and architecture, the façades of buildings must support 
identity on the sub-neighborhood scale. Thus, a single, continual façade con-
cept should be implemented for every sub-neighborhood. The façade con-
cept for each sub-neighborhood should be a harmonic part of the general 
layout by using the same composition of structural arrangement, openings, 
materials, colors, and other elements (e. g. equipment like sun-blinds).

6m

Fig. 143: Street size Fig. 144: Orientation of openings
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Regulation for Sub-goal 4.3 (Regulation of floor zone use by location): 
The ground floor zones allow for flexible use within the axial system of 
construction and the available material options. Connection to footpaths 
should be maximized by orienting the entrance of the housing units to-
wards the bordering partition walls separating the plots.

Regulation for Sub-goal 4.4 (Flexible floor use while keeping light and 
sun exposure in compact housing): A central staircase with access from 
the street is the only vertical zoning element, which must be located in-
side the building (see Fig. 145). Space should be provided for an escalator 
to allow for flexibility in vertical organization. The staircase also works 
as a constructive vertical gap within the building to increase both earth-
quake resistance and air ventilation.

Regulation for Sub-goal 4.5 (Flexibility of unit sizes): The smallest hous-
ing unit is a quarter floor area on the large plots (15 to 12 m houses) or half 
floor on the smaller plots (9 to 7.5 m houses). The maximum number of apart-
ments per building is ten units in the 15 m house. Private open spaces (ter-
races, courtyards, gardens) should be guaranteed for every unit. The width 
of parcels within fixed building lines is set at 6 m, 7.5 m, 9 m, 12 m, 13.5 m 
and 15 m (see Fig. 146). The depth of each parcel will be defined individually.

Further explanatory maps and illustrations are presented in App. 7 and 8.

7.5 m 9 m 15 m

Shop Shop Shop

minimum
unit

minimum
unit

minimum
unit

minimum
unit

7.5 m 9 m 15 m

Fig. 145: Central staircase Fig. 146: Flexibility of unit size 
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4.2 Landscape and Environment, Open and Green Spaces 
Holger Ohlenburg | Bernd Demuth | Paul-Bastian Nagel | 
Theresa Garske | Johann Köppel | Stefan Heiland

Landscape and environmental planning measures fulfill multiple goals 
and sub-goals simultaneously by having positive impacts on many or all of 
the environmental factors and functions. The measures, goals, and sub-
goals are as follows:

Goal 1: Resource and energy efficiency incl. reduction of CO2 emissions
Sub-goal 1.8: Saving water
Sub-goal 1.9: Saving energy
Sub-goal 1.10: Carbon binding measures for climate protection

Goal 2: Environmental protection and improvement
Sub-goal 2.2: Improvement of the micro-climate near residential areas
Sub-goal 2.3:  Protection, maintenance, and development of the natural 

environment and landscape

Goal 5: Sufficient supply of green and open spaces
Sub-goal 5.1:  Sufficient supply of public green spaces near residential areas
Sub-goal 5.2: Provision of private green spaces.

The designations listed below are complementary additions to the plan 
‘Designations of Landscape Planning incl. Environmental Compensation’ 
(see App. 9 and also Fig. 147), in which the following areas are identified:

.. Protection, maintenance, and development of the natural  
environment and landscape;

.. Public open space;

.. Private open space;

.. Constructed wetlands;

.. Green roofs.

The following general designations must be applied for all of the areas 
listed above. They are supplemented with specific designations, which 
relate to the particular area, where they are applied (e. g. ‘Protection, 
Maintenance, and Development of the Natural Environment and 
Landscape’, ‘Public Open Space’, ‘Private Open Space’, ‘Others’). Also list-
ed below are ‘Additional Designations’ and ‘Plant Lists’. Each sub-goal is 
supported by the designations listed in brackets.

The designated ‘Areas for Protection, Maintenance, and Development 
of the Natural Environment and Landscape’ and ‘Public Open Space’ ar-
eas and measures are considered as compensation areas according to the 
explanations in Section 3.4.2 and as visualized by the hatched areas la-
beled as ‘compensation area’ in App. 9. The ‘recreation area’ designation is 
similarly visualized and defined by certain qualitative criteria for recre-
ational purposes given in Section 3.4.1. 

Neither the public open space for recreational purposes nor the com-
pensation areas for environmental impacts can be sufficiently covered 
within the 35 ha planning area (see Tab. 21). Therefore, even designations 
are proposed for the extended planning area, which the revised compre-
hensive plan lists as green space area. As the balance shows, an additional 
demand for compensation sites and measures exists with another 11.6 ha.

Recreation Area Compensation Area

Demand 5.6 ha (= 7 m² per capita) 22.3 ha  
(27.9 ha sealed area  reduced  
by area with previous impacts)

Planning area 3.5 ha (= 4.4  m² per capita) 4.5 ha (= 17.8 ha remaining)

Extended planning area  
green space

6.5 ha 6.2 ha 

Sum planning area plus 
Extended planning area  
(balance)

10.1 ha (= 12.6  m² per capita) 10.7 ha (= 11.6 ha remaining)

Tab. 21: Calculations and balancing of recreation and compensation areas Fig. 147: Clipping from the plan ‘Designations of Landscape Planning  
incl. Environmental Compensation’ (App. 9)
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General designations
The following designations apply for all open and green spaces: 
.. After completion of construction work, compacted soil must be 

loosened (Sub-goal 2.3);
.. The designated areas must be kept free of building developments  

(Sub-goal 2.3);
.. Rainwater run-off (from roofs, footpaths, and squares) must be 

collected and sent to the constructed wetlands or directly infiltrated 
in adjacent open space. In order to avoid surface run-off soil erosion, 
infiltration areas must be built above and below hillside edges  
(Sub-goal 2.3);

.. Rainwater run-off from roads will be collected in the sewage system 
(Sub-goal 2.3);

.. Planting efforts must use native and climate-adapted plants (Sub-goal 2.3);

.. It is prohibited to use drinking water for irrigation. Irrigation water 
must be from the greywater network of the constructed wetlands. 
The maximum daily withdrawal amount is capped and will be both 
recorded and regulated by water meters (as part of the balance of the 
greywater cycle) (Sub-goals 1.8 and 1.9);

.. Unless noted otherwise, open spaces must be shaded via technical 
measures (awnings etc.) (Sub-goal 2.2);

.. Unless stated otherwise, open and green spaces must be free of trees 
and other large woody plants (Sub-goal 2.2);

.. Courtyard fountains and water basins must be fed with treated grey water 
(equipped with water meters for monitoring purposes) (Sub-goal 2.2).

Protection, maintenance, and development of the natural environ-
ment and landscape
The following additional designations apply to all of the ‘Protection, Main-
tenance, and Development of the Natural Environment and Land scape’ areas:
.. Uncompacted natural soil must be protected, including measures for 

managing visitors (e. g. stilting and tracking of pathways) (Sub-goal 2.3);
.. The existing eastern road must be removed and compacted soil be 

loosened (Sub-goal 2.3);
.. Soil deposition (fillings) or construction activities, which are not 

approved, are not permitted (Sub-goal 2.3);
.. Footpaths must be water permeable, where appropriate (Sub-goal 2.3);
.. The use of chemical fertilizers and biocides is prohibited (Sub-goal 2.3);

.. Infiltration or discharge of wastewater or untreated greywater is 
prohibited (Sub-goal 2.3);

.. Landscaping must be continually maintained (e. g. irrigation, 
replacement of dead plants). Irrigation should be minimized  
(e. g. only during the establishing phase and only, if required). 
Landscape maintenance must be carefully documented to better  
allow for adaptations of the regime (Sub-goal 2.3).

Public open space
The following additional designations apply to all public open spaces:
.. Mandatory use of water saving irrigation techniques (drip or under-

ground irrigation) (Sub-goals 1.8 and 1.9);
.. Mandatory continual maintenance (e. g. irrigation, replacement of dead 

plants) combined with documentation of these measures to better allow for 
future adaptations of the maintenance regime (Sub-goals 5.1 and partly 2.3). 

Wetland vegetation (Sub-goals 2.2, 2.3, and 5.1)

.. Existing wetland vegetation must be preserved;

.. The soil of the road area adjacent to the spring must be loosened and the original 
topography must be restored;

.. Additional native wetland vegetation (Typha, rush and moist grassland species) 
must be planted.

Wood (Platanus orientalis) (Sub-goals 2.2, 2.3, and 5.1)

.. Existing trees must be preserved and 20 Platanus orientalis will be planted 
(quality: standard, three times replanted with bale and min. 14 to 16 cm trunk 
diameter).

Orchard (Sub-goals 2.2, 2.3, and 5.1)

.. 50 orchard trees of the existing species will be planted (loose plantation in two 
rows besides the watercourse (quality: standard, three times replanted with bale 
and min. 14 to 16  cm trunk diameter).

Carbon binding area (Sub-goals 1.10, 2.2, 2.3, and partly 5.1)

.. Plants from plant list A will be planted 1 x 1 m apart;

.. Plants should be irrigated only during the establishing phase and only,  
if required.
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Watercourse (to be restored) (Sub-goals 2.2, 2.3, and 5.1)

.. The existing watercourse has to be restored to its natural character for  
a length of 100 m;

.. Native riparian and wetland vegetation must be planted along the river bank 
(Typha, rush species etc.).

Watercourse (to be preserved) (Sub-goals 2.2, 2.3, and 5.1)

.. The existing watercourse must be preserved;

.. The removal or damage of riparian vegetation is prohibited;

.. Additional native wetland vegetation must be planted (Typha, rush species etc.);

.. The piping of the watercourse in the northeast must be modified to allow 
mammals passage.
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Additional designations
.. The remaining 11.6 ha compensation demand (see Tab. 21) will need  

to be designated in further external areas;
.. The costs of planning and implementing (incl. establishing 

maintenance) ‘compensation areas’ must be paid by the developer  
and balanced with the developed and sealed area;

.. The costs of planning and implementing (incl. establishing 
maintenance) ‘recreation areas’ must also be paid by the developer 
and must meet the 7 m² per capita requirement. The 5.6 ha surplus 
recreation area (see Tab. 21) can be divided among investors and 
implemented in the quarters east of and adjacent to the Shahre Javan 
Community area.

Plant lists
Plant list A—Carbon binding areas 
Source: UNDP (2003). Figures set in brackets are additions to the 
specification of plant species.

The main species:
.. Haloxylon persicum, Haloxylon aphyllum,
.. Atriplex canescens, Atriplex leucoclada,
.. Calligonum spp., (C. comosum).

In addition, some of the following plants may be used:
.. Aeluropus spp.,
.. Alhargi camelorum,
.. Ammodendrum spp., (A. bifolium),
.. Astragalus spp.,
.. Amygdalus spp.,
.. Artemisia santolina, Artemisia sieberi, Artemisia herba-alba,
.. Berberis spp.,
.. Capparis spinosa,
.. Ferula spp., (F. persica),
.. Pistacia (P. atlantica, P. khinjuk and P. vera),
.. Salsola spp. (S. collina),
.. Stipa barbata,
.. Zygophyllum spp.

Dry green (Sub-goals 1.8, 2.2, 2.3, and 5.1)

.. Planted with shrubs and perennials from plant list B, 1 x 1 m apart.

Lush green (Sub-goals 2.2, 2.3, and partly 5.1)

.. Planted with a coverage of at least 75 % and at least one tree (quality: standard, 
three times replanted with bale and min. 14 to 16 cm trunk diameter) or large 
shrub per 100 m².

Green connection (Sub-goals 2.2 and 2.3)

.. Planted with species from plant list B (see Section 4.9.7); at least one shading  
tree per 100 m² (quality: standard, three times replanted with bale and min.  
14 to 16 cm trunk diameter).

Infiltration area (Sub-goals 2.3 and 5.1)

.. Area for the collection and infiltration of cleaned greywater from the 
constructed wetlands;

.. The amount of water for infiltration must be measured and recorded by  
water meters.
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Private open space (Sub-goals 1.8 and 5.2)

.. Private planting must use species from plant list B;

.. There is a daily maximum cap for irrigation water; withdrawals will be recorded 
and regulated by water meters (as part of the balance of the greywater cycle);

.. Infiltration of rainwater run-off from private open spaces must be provided for 
within the plot.
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Constructed wetlands  
(partly Sub-goal 5.1, 1.8, partly 2.2, and partly 2.3)

.. The constructed wetlands for greywater treatment must be closed systems 
within the designated areas. They must be planted with 100 % coverage from the 
following plant list: 
- Iris pseudacorus, 
- Juncus ensifolius, 
- Scirpus lacustris, 
- Typha minima.

.. Areas not used for the constructed wetlands must be planted with shrubs and 
perennials from plant list B and 1 x 1 m apart. Irrigation is allowable only during 
the establishing phase and only, if required. The amount of water flowing into 
the constructed wetlands will be measured and recorded by water meters;

.. The meters will also measure and record the outflow of treated greywater, both 
the amount needed for irrigation and the surplus, which is then infiltrated.
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Green roofs (partly Sub-goals 2.2 and 2.3)

.. On the designated roof surfaces, 10 cm of substrate suitable for plant rooting 
must be applied and planted with native and adapted plants (e. g. sedum species);

.. Additional irrigation should take place only with treated greywater and only,  
if required;

.. Continuous maintenance will prevent unwanted species.
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Plant list B — Public and private green spaces  — ‘dry green’
Sources: Bobeck (1951), Frey & Kürschner (1989). Own additions with *

Trees and shrubs:
.. Aellenia glauca,
.. Alhagi maurorum,
.. Amygdalus eburnea,
.. Amygdalus horrida
.. Amygdalus lycioides,
.. Amygdalus scoparia,
.. Atraphaxis spinosa,
.. Berberis integerrima (old term: densiflora, vulgaris),
.. Betula pendula (old term: verrucosa — isolated patches.),
.. Celtis caucasica,
.. Cerasus mahaleb,
.. Cerasus microcarpa,
.. Cerasus prostrata,
.. Colutea persica (old term: gracilis),
.. Cornus australis (old term: sanguinea),
.. Crataegus melanocarpa,
.. Crataegus monogyna,
.. Dendrostellera lessertii,
.. Elaeagnus angustifolia *,
.. Fraxinus oxyphylla (old term: oxycarpa),
.. Jasminum officinale,
.. Juglans regia,
.. Juniperus macropoda (old term: excelsa, polycarpa),
.. Lonicera iberica,
.. Lonicera nummulariifolia,
.. Lycium ruthenicum,
.. Lycium turcomanicum,
.. Pinus nigra *,
.. Pistacia mutica,
.. Populus nigra,
.. Pteropyrum aucheri,
.. Rhamnus pallasii,
.. Rhus coriaria,
.. Robinia pseudoacacia *,

.. Rosa canina *,

.. Rosa spp.,

.. Rubus sp.,

.. Salix acmophylla,

.. Salix alba,

.. Sorbus persica (old term: graeca),

.. Tamarix pallasii,

.. Tamarix parviflora *,

.. Ulmus campestris.

Other (perennials, grasses, groundcovers):
.. Anabasis setifera,
.. Artemisia spp. (Artemisia herba-alba u.a.),
.. Astragalus spp. (A. retamocarpus, A. gossypius u.a.),
.. Bromus danthoniae,
.. Convolvulus askabadensis,
.. Convolvulus cantabricus,
.. Dendrostellera lessertii,
.. Euphorbia microsciadia,
.. Euphorbia myrsinites, E. spp. *,
.. Euphorbia seguieriana ssp. niciaria,
.. Gundelia tournefortii,
.. Nepeta amoena,
.. Nepeta racemosa,
.. Salsola incanescens,
.. Salvia atropatana, S. spp. *,
.. Sedum spp. *,
.. Stachys inflata, S.spp. *,
.. Stipa arabica, S. capensis, S. spp. *,
.. Stipagrostis plumosa.

Climbing plants:
.. Bryonia dioica,
.. Clematis orientalis,
.. Vitis vinifera,
.. Parthenocissus quinqufolia *.
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4.3 Open and Green Space Design Concept 
Anne-Katrin Fenk | Christopher Strein

The proposed landscape design concept for the Shahre Javan Community 
(see App. 10) can be interpreted as a multifunctional ‘landscape cluster’. 
The unique idea behind this design is to combine large green areas (i.e. 
‘Central Park’) and strong artificial landscapes (Urban Connection) as a 
system, embedded with smaller units of private gardens, pocket parks, 
public squares, and the technical infrastructure of constructed wetlands 
and rainwater collectors. A ‘Green Connection’ is a prototype for an irri-
gated lush green landscape, which creates a connection between the cen-
tral green area and the ‘Large Scale Greenery’ east of the planning area 
(see below).

The concept for the Shahre Javan Community area is designed with 
key social issues in mind; accessibility, gender equality, and privacy are 
leading principles. In light of this, the concept considers different spaces 
for different needs, where private, semi-private, and public spaces are dif-
ferentiated. This leads to a specific and characteristic image of the quar-
ter. It also includes barrier-free access with reduced elevation differences 
and ramps, barrier-free meeting rooms, reserved parking spaces, and dis-
abled accessible lodging. 

The landscape design concept for the project contains both semi-pri-
vate and private elements. The semi-private elements are functional pock-
et parks. They work as hidden areas with reduced noise, enabling more so-
cializing and greater communication. They will be designed individually. 
The private elements contain block-specific and quarter-specific private 
gardens. The block-specific gardens are designed either as shaded social 
rooms or as gardens for urban agriculture and leisure. The quarter-spe-
cific gardens (‘High Park’) depend highly on natural resources and are 
designed for public gardening, urban agriculture, small market units, and 
water treatment. The main spatial elements are:

‘Urban Connection’
In order to address equality and gender concerns, a user-accessible level 
Urban Connection, which runs orthogonal to the main road, will be con-
nected to the main road through various ramps. This spatial element acts 
as an artificial landscape for embedding all social-cultural facilities, such 
as schools, mosque, and cultural amenities. It creates a variety of intense 

and mixed-used commercial and multifaceted infrastructures for leisure 
activities and public events in aesthetic symbiosis with the surrounding 
architecture.

‘Central Park’
In order to create a specific identity via a new typology of cultural land-
scapes, the Urban Connection spatial element should be understood in the 
context of a spatial network, which prioritizes green spaces. Hence, the 
other two main space-shaping elements are the north-south ‘Central Park’ 
(which crosses the Urban Connection) and the ‘Large Scale Greenery’ 
along the eastern border of the planning area widened planning area. 
The Central Park is a central spatial element that offers a unique land-
scape panorama and topographical pathway — the major pedestrian ave-
nue — within a set of (semi-)private and public spaces. The Central Park 
is designed in sequences with different spatial characteristics and qual-
ities. The northern part of the park, which is the main public pedestrian 
entrance to Hashtgerd New Town, holds an iconic staircase flanked with 
constructed orchards, reminiscent of the former landscape. It can liter-
ately be described as the gate to the Shahre Javan Community area, set up 
in an archetypical ‘regional’ dry landscape, which flows up into a green 
corridor of trees. 

From here on stretches the spatial element ‘Green Connection’. The 
Green Connection is a landscape of tree clusters and lush green spaces, 
which is connected to the Central Park and the ‘Large Scale Greenery’ at 
a pedestrian level. A scenic pathway provides an abundance of shaded ar-
eas, in a setting made lush and green through permanent irrigation. After 
crossing the Green Connection, pedestrians enter the main public space 
of the Shahre Javan Community area. A large rainwater basin serves as 
the entry to a central square and also works as an open plaza flanked 
by staircases and ramps. This central square is the cultural heart of the 
Shahre Javan Community. The square interweaves the public through-
way with spaces for religious activities, schoolyards, school gardens, and 
constructed wetlands. In this way, the landscape design concept creates a 
connection between public space and individual reclaimable areas. 

The main meeting point is designed in combination with a great stair-
case. The steps and terraces are a magnet for public use, offering a panora-
ma of the surroundings. and acting as a cultural center. The square serves 
the combined purposes of providing infrastructure (shaded spaces) and a 
relaxing yet creative atmosphere (public event space). The homogenous 
natural stone paving gives the space a spatial continuity. Parking lots for 
the disabled and a bus stop are located close by. The southern part of the 
Central Park is a patchwork of landscape architecture elements, including 

tree clusters, constructed wetland, sports and playgrounds, as well as a 
rainwater recharge tank embedded in dry landscape fields.
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‘Large Scale Greenery’
The landscape design concept creates an urban narrative of a socio-eco-
logical and recreational neighborhood. The integration of ecological and 
sustainable criteria is highlighted by the ‘Large Scale Greenery’ model. 
Large Scale Greenery is a large, multi-functional landscape at the east-
ern border of the planning area. The model addresses aesthetic landscape 
scenery issues as well as both historical and cultural patterns of use. The 
space prioritizes native vegetation adapted to the natural water availabil-
ity. Protected landscapes, public spaces, and allotments for private gar-
dening are connected in a multi-use network.
This unique combination of natural and cultural landscape aspects, foot- 
and bicycle paths, leisure areas, and green technologies (constructed wet-
lands) create a park, which supports a high quality of life for the citizens 
of the Shahre Javan Community area. From a nature conservation stand-
point, Large Scale Greenery serves as a compensation area for environ-
mental impacts caused by the Shahre Javan Community development, 
which cannot be compensated within the Shahre Javan Community plan-
ning area itself. The Large Scale Greenery is divided in three parts: the 
‘High Park’, the ‘Upper Park’, and the ‘Lower Park’. A new network of 
paths connects the adjacent quarters and helps to direct visitors.

The High Park is an urban agriculture space, mainly for private gar-
dening based on natural resources and decentralized irrigation systems. 
Its layout turns the topography of the site into pleasantly varying edg-
es. The Upper Park is divided into two separate areas, creating different 
zones of influence and connecting surrounding neighborhoods. It includes 
an observation deck as a public place. The main avenue ends in terraced 
orchards. The Upper Park also offers a variety of recreational and sports 
facilities. Elements of the design allow for individualized behavior by re-
specting intimacy and privacy while still allowing for sporting activities, 
strolling, and exploration. Embedded in this new landscape is a unique 
construction — the ‘Hashtgerd New Town Tower’. The tower will be the 
urban landmark, offering sweeping panoramic views of the entire site. At 
the same time, it can be part of the intended Hashtgerd New Town plan-
ning and building exhibition and serve as an exhibition space for examples 
of best practice green technologies as well as showcasing the planning and 
construction process for the Shahre Javan Community area. The Upper 
Park landscape is characterized by dry slopes and a valuable area of ripari-
an vegetation surrounding the watercourse and a natural spring. 

The Lower Park includes more urban relevant aspects. It has a pedes-
trian area with bicycle lanes on the left side and provides a link to the com-
mercial zone on the right by integrating green technologies like overflow 
layers, diverse wetlands, leaching plants into the landscape. This layout 
respects local habits, while at the same time preserving natural landscape 
elements like the little grove of Platanus orientalis in the north. Here, the 
valley is characterized by the waterway, edged with riparian vegetation 

and orchard trees. Both the watercourse and the orchard will be partly 
restored as compensatory measures for environmental impacts caused by 
the development of the Shahre Javan Community area. The landscape is 
characterized by dry slopes with shrub vegetation. Rather than operating 
on a scale of ‘full’ to ‘empty’ spaces, the Large Scale Greenery operates 
as a surface for the symbiosis of socio-cultural, ecological, and economic 
infrastructure — all within a single, local, aesthetic entity. In moving for-
ward with these proposals, the landscape planning and environmental 
protection regulations must be considered (see Section 4.2.1).
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4.4 Transport and Mobility
Norman Döge | Wulf-Holger Arndt

The following regulations refer to different traffic modes such as non-mo-
torized access network, motorized access network, public transport etc. 
Tab. 22 provides a first overview on the widths of the planned road net-
work elements. Detailed descriptions follow in the respective sub-sec-
tion. Hence, each thematic regulation covers the sub-goals presented in 
Section 3.6.

Regulations for the non-motorized access network
The access network for non-motorized traffic consists of sidewalks for 
the following categories: main road (see Fig. 148), main collector road (see 
Fig. 149), and access road (see Fig. 150 and Fig. 151).

In the plan ‘Delimitation of Transportation Spaces’ (App. 12), the 
sidewalks are part of the ‘transportation space’ and, thus, not determined 
separately. For the dimensions and layouts, see the street cross-sections 
in Fig. 148 to Fig. 151. The guiding principle for the organization of access 
ways by traffic type follows the ‘shared space’ concept. For that reason, 
access ways (see Fig. 152) are also part of the ‘transportation space’, but 
foot-ways (see Fig. 153) remain a ‘self-contained transportation space’, re-
served for pedestrians and bicyclists.

The pedestrian network has special functions and responsibilities 
within the overall transport concept. Its use, surface, and design delineate 
the pedestrian network from the more technical ‘Transportation space’. 
Another element of the non-motorized access network is defined as the 
‘east-west urban connection’. Because of its important public function as 

a meeting and market space, it also belongs to the category ‘self-contained 
transportation space’.

Regulations for the motorized access network
The access network (see App. 11) for motorized traffic consists of main 
roads (see Fig. 148), main collector roads (see Fig. 149), and access roads 
(see Fig. 150 and Fig. 151). The motorized traffic is separated by lanes. The 

general ‘transport spaces’ (see App. 12) are lined with sidewalks, bicycle 
lanes, and green spaces. Since the access ways provide street space for ser-
vice, delivery, and rescue vehicles, they are also called general ‘transpor-
tation spaces’. The street dimensions and layouts are presented in Fig. 148 
to Fig. 151. Alternatives were developed for the land use conflicts between 
the currently planned eastern collector road and the valuable green belt. 
In order to conserve the green belt, the final design includes the alter-
native, whereby the collector road is down-categorized to an access road 
and its course is shifted. The final surrounding network will consist of the 
western main road, southern collector road, northern access road, and the 
amended eastern access road.

Regulations for public transport
The public transport concept organizes the public transportation lines and 
stops, as well as the taxi stations and ‘Bike & Ride’ facilities. Originally, 
the concept was part of the general ‘transportation space’ (see App. 12). 
But with shifting transport routines as part of the guiding approach (see 
Section 3.6), it becomes necessary to have special designations for the 
public transport concept. In App. 13, the public transportation lines and 
stops, as well as other transport related facilities are delineated separate-
ly. The public transportation approach of the Shahre Javan Community 
includes the following components:
.. Minibus line, crossing the Shahre Javan Community area.  

The minibus enters via the western access road, crosses the ‘urban 
connection’, and leaves the area via the eastern access road in a 
northern direction;

.. Citybus line, operating on the eastern access road;

.. Light Rail Transit or Bus Rapid Transit, operating on the western main 
road;

.. Two taxi stations at the intersections between the western access road 
and the ‘urban connection’ as well as the eastern access road and the 
‘urban connection’;

.. Seven taxi and Bike & Ride stations (sites shown in the appended plan).

Regulations for parking
The suggested parking scenario is ‘2s’ as described in Section 3.6 (Tab. 19), 
based on a parking lot factor of 0.2, chosen as part of the GHG reduction 
goal. Thus, 400 residential parking lots should be provided. The general 

intention is to prevent inhabitants from using private vehicles and stabi-
lize the currently low motorization rate.

The needed 192 parking lots for visitors and customers have to be in-
stalled on the main road (88 in 60 gon perpendicular), on southern main 
collector road (43 parallel) and on northern access road (61 parallel). Only 
10 % of the 400 residential parking lots should be located on streets. The 
resulting 40 lots ought to be placed on southern main collector road (10 

Street Category Width in m

Main Road 42

Main Collector Road 22.4

Access Road 13

Northern Access Road  
(Provision of Parking Lots)

15-16

Access Way 6

Foot Way 3

Tab. 22: Street categories
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parallel), northern access road (10 parallel), western access road (4 in a 60         

gon perpendicular), and eastern access road (16 in a 60 gon perpendicu-
lar). Since street parking is part of the general ‘transportation space’, in-
dividual spaces are not outlined in the attached plan (see App. 12). The 
remaining 360 residential parking lots ought to be installed in sub-terrain 
garages. Parking facilities for people with disabilities are determined as 
‘self-contained transportation spaces’ referring to the upper function in 
the same plan (App. 12).

Regulations for inclinations
Due to the fact that the planning area has a lot of relief energy, there need 
to be special designations for maximum road and way inclination. To 
guarantee unimpeded access for disabled people as well as service, res-
cue, and delivery vehicles, the maximum inclination on access ways has 
to be limited to 5 % (from the roads to the entrance of the sub-neighbor-
hoods). Barrier-free accessibility will be established through the ‘east-
west urban connection’ with ramps and reduced inclinations lower than 
5 %. Due to the topography, the maximum inclination of 15 % has to be de-
termined at the connections between the access roads.

Main Road [RASt 2006: p. 60]
- vmax = 50 km/h
- two lanes
- conceptual requirements: public transport (BRT/LRT), 1,600–2,600 car/h
- border space equipped with additional green or parking places
(according cross section 11.13 RASt 06)

Main Collector Road [RASt 2006: p. 43]
- connection functions, vmax = 50 km/h
- single—two lanes
- conceptual requirements: public transport (bus), 
  800–1,800 cars/h
- border space: parking, delivering and loading, 
  bicycles, longitudinal pedestrian traffic, 
  cross pedestrian traffic
(according to cross section 4.5 RASt 06)

Fig. 148: Cross-section of main road (according to FGSV 2007) Fig. 149: Cross-section of main collector road (according 
to FGSV 2007)
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Access Road [RASt 2006: p. 43]
- access function, vmax = 30 km/h
- single lane
- conceptual requirements: public transport 
  (local bus), 400–1,000 cars/h
- border space: parking, delivering and
  loading, bicycles, longitudinal pedestrian
  traffic, cross pedestrian traffic
(according to cross section 4.1 RASt 06)

Access Road (with Parking Lots) 
Northern Edge of 35 ha Area [RASt 2006: p. 43]
- access function, vmax = 30 km/h
- single lane
- conceptual requirements: public transport 
  (local bus), 400–1,000 cars/h
- border space: parking, delivering and loading,
  bicycles, longitudinal pedestrian traffic, cross
  pedestrian traffic
(according to cross section 4.2 RASt 06)

Access Way
- abidance function, 
  foot step speed
- conceptual requirements: 
  no public transport, 
  < 400 car/h
- border space: abidance, 
  longitudinal pedestrian 
  traffic

Foot Way
- no abidance function
- pedestrian access
- no motorized traffic

Fig. 150: Cross-section of access road  
without parking lots (according to FGSV 2007)

Fig. 151: Cross-section of access road with 
parking lots (according to FGSV 2007)

Fig. 152: Cross-section 
of access way (according to 
FGSV 2007)

Fig. 153: Cross-section  
of foot way (according  
to FGSV 2007)
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ber of users they are intended to serve, with at least 1 m² of active surface 
per capita. Networks for redistribution of treated greywater also have to 
be constructed per block. The drainage for treated greywater needs to be 
located in green spaces and at water service stations. The greywater not 
used should be transferred, via an overflow function, into the storm wa-
ter system.

Storm water (rainwater) has to be collected in a separate sewer. The 
main storm water collectors are along roads and in the central valley. 
After a mechanical pre-treatment within the Shahre Javan Community, 
storm water is allowed to infiltrate into the surrounding soil (see Fig. 155).

Implementing the waste water concept requires:
.. The construction of two main collectors for waste water within each 

house (for black and greywater);
.. The construction of two separate sewers: for black water and for 

rainwater;
.. Reserving of space for the installation of CWs (as shown in App. 9). 

4.5 Water Supply and Waste Water Disposal
Martin Vocks | Tamara Nuñez von Voigt

Regulation for Sub-goal 1.15 (Saving water and energy by reducing wa-
ter consumption): The Water & Wastewater Company needs to develop 
a consumption management plan for sustainable water use in Hashtgerd 
New Town. In order to implement a consumption management plan, it 
will first be necessary to:
.. Install water meters in each residential unit for consumer-directed 

billing;
.. Install suitable water saving devices in each residential unit and 

add labels to inform the user about the function and use of the 
installations;

.. Develop and implement an information campaign about water saving 
behavior and water saving devices. 

Regulation for Sub-goal 1.16 (Saving water and energy by recycling waste 
water in wetlands): According to the waste water management concept 
(see Fig. 154), black water and greywater has to be collected in separate 
sewers. The main sewers have to be installed along the roads. Greywater 
has to be treated in constructed wetlands (CW), with one CW per block. 
As far as possible, greywater should be fed into the CW via a gravity based 
delivery network. The dimensions of CWs are determined by the num-

Treated greywater for reuse

Blackwater

Greywater

Central wastewater 
treatment plant

Fig. 155: Proposed rainwater treatment (p2mberlin GmbH)

Mechanical Treatment Infiltration Pit

Fig. 154: Proposed waste water concept (p2mberlin GmbH)
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4.6 Energy Supply
Jörg Huber | Christoph Nytsch-Geusen

Regulations for Sub-goals 1.17 (Reducing the total energy demand and 
fossil fuels need for heating and cooling) and 1.18 (Reducing the water 
demand for cooling): The primary energy needs of buildings within the 
planning area must be reduced by at least 50 % compared to Code 19 (the 
national Iranian energy code). This reduction can be achieved through 
improved building envelopes, energy optimized architecture, and energy 
efficient power plant technology. The energy source for heating and cool-
ing depends on the kind of the generating system (see Section 3.8).

Independent from the chosen energy supply system, each building 
must include space for a heating and/or cooling transfer station, or for the 
local energy generation plant. This will enable flexibility for later adapta-
tions of the general energy supply system. Possible energy network solu-
tions are shown in Section 3.8 and in App. 15, even positions for decentral-
ized services. The roofs of the buildings must be designed to enable the 
installation of solar collectors, evaporative cooling devices, as well as heat-
ing and cooling recoveries in the airduct system, fans and filters, or other 
energy efficient technical equipment. The following are general statements 
on energy supply:

.. The energy network is organized below the sidewalks or at the roads’ 
boundary;

.. The energy network is fixed at the eastern or northern part of the road;

.. The pipes are located below the frost level;

.. The pipes are arranged side by side.

Currently a energy system with renewable technologies is proposed (i. e. 
each building has its own energy supply system):

Single building cooling system
The proposed system extends the cooling system commonly used with-
in the region (adiabatic evaporative chillers) via a second air-duct for the 
exhaust air and a cooling recovery system, as well as a flap (bypass) for 
circulating air during the non heating and cooling seasons (spring and au-
tumn) (see Fig. 156). Significant amounts of drinking water and electric-
ity can be saved by enhancing the conventional system with these three 
additional components. 

Single building heating system
Iranian energy consumption for heat production can be substantially re-
duced by using modern building components as well as by improving the 
installation of prevailing components (see Fig. 157). The cost and energy 
efficiency of the heating system is significantly increased by utilizing the 
latent heat in the exhaust of the calorific boiler (installed inside the ther-
mal envelope). A highly efficient exhaust heat exchanger cools down and 
condenses the exhaust-gas. This is a common method in German house-
holds and would be valuable in Iranian buildings.

The thermal solar collectors on the roof are mainly used for the pro-
duction of hot drinking water (solar coverage rate: approximately 100 %) 
and support the heating system in winter (solar coverage rate: up to ap-
proximately 20 %). With a well insulated pipe system in combination with 
a calorific boiler inside the thermal envelope and thermal collectors, the 
fossil fuel demand can be significantly reduced. The system is more ener-
gy efficient and uses renewable energies.

Fig. 156: Operation mode of the improved cooling system Fig. 157: Operation mode of the improved heating system
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The analysis of the planning instrument Tarh-e Tafsili and the experienc-
es of the planning process show the considerable potential of the instru-
ment for promoting energy-efficiency, climate responsiveness, and sus-
tainability. Thus, the Tarh-e Tafsili was used as the main instrument for 
planning on a neighborhood scale, but the planning process and methods 
were supplemented with the following:
.. Implementation of new physical regulations and designations,  

such as those on: 
- Urban form for energy efficiency, 
- Building scale for improved passive use of energy, 
- Green and open spaces,  
- Compensation areas and measures;

.. Implementation of traffic planning and public transport measures;

.. Implementation of water and waste water management measures;

.. Implementation of recommendations concerning energy supply;

.. Introduction of Environmental Assessment incl. impact mitigation;

.. Weighing of interests.

Simulations done during the plan development showed that these regula-
tions have the potential to foster sustainable development. If the buildings 
are realized according to the presented plan (including the regulations as 
well as proposed solutions in the fields of urban planning, urban design, 
architecture, transport, landscape, water, energy etc.), significant savings 
in resource and energy consumption can be expected. Simulations based 
on the detailed plan proposals have shown that, if the chosen urban mor-
phology, construction methods, and building materials are used, a 65 % 
reduction in residential building energy consumption is possible. The 
transport and land use concept included in the detailed plan proposal will 
reduce individual car trips. The waste water concept will ensure that 50 % 

of household water use is recycled within the Shahre Javan Community 
area, reclaimed for irrigation, and the recharging of groundwater. The ex-
tensive landscape planning ensures abundant open and green spaces for 
recreational purposes. The Environmental Assessment included in the 
planning process led to the preservation of a watercourse and valuable 
vegetation as well as prepares for realizing compensation measures to 
further reduce a range of negative impacts on the environment. 

However, in order to verify the predicted benefits, the implementation of 
the plan should be accompanied by a monitoring process. 

A further major effect can be anticipated with regards to the Iranian 
planning system and tools: The Tarh-e Tafsili proposal has the potential 
to serve as a blueprint (or at least an inspiration) for physical planning in 
other urban development projects, not only in Iranian New Towns. This 
publication will hopefully enhance outreach and dissemination to urban 
planners, architects, engineers, and decision-makers in Iran. 

A next step in this direction will be the development of an integrat-
ed manual for climate responsive and resource efficient urbanism, which 
forms a roadmap for low carbon livable settlements in Iran and the MENA 
region. 

Concluding Remarks
Sebastian Seelig | Holger Ohlenburg | Elke Pahl-Weber
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A comp., demand Required Compensation Area
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The following plans present both concepts, regulations and 

proposals for the 35 ha housing quarter (‘Planning Area’) as well  

as for the east adjacent open/green space area (‘Extended Planning 

Area’).  This overall area of about 45 ha was recently depicted as 

‘area of special design‘ in the latest revision of the Hashtgerd New 

Town comprehensive plan.

V
Plan Appendix
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 1 District Plan

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage | Sebastian Seelig | Christopher Strein | Anne-Katrin Fenk

Date
01/10/2010
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 2 Land Use Plan

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage | Sebastian Seelig

Date
01/10/2010
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 3 Mass and Space Plan

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage | Sebastian Seelig

Date
01/10/2010
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1.3 6,940.59 1,777.95 8,718.54 0.8
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4.8 7,581.89 2,206.56 9,028.55 0.8

5.1 6,550.61 2,618.15 9,168.76 0.5
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 4 Building Lines Plan

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage | Sebastian Seelig

Date
01/10/2010

Building Lines

35 ha planning area 

Extended planning area



20 m 50 m 100 m 200m



V | Plan Appendix134134

 5 Parcelling Plan

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage | Sebastian Seelig

Date
01/10/2010
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 6 Construction Phases

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage | Sebastian Seelig
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01/10/2010
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 7 Sub-Neighborhood Design Study

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage | Sebastian Seelig | Renate Timme

Date
01/10/2010
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 8 Housing Design Study

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Philipp Wehage

Date
01/10/2010
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 9  Designations of Landscape Planning  
incl. Environmental Compensation
Environmental Assessment
Head: Prof. Dr. Johann Köppel
 
Authors
Holger Ohlenburg | Paul-Bastian Nagel

Date
06/10/2010
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 10 Landscape Design Concept

Urban Planning, Urban Design and Architecture
Head: Prof. Elke Pahl-Weber

Authors
Christopher Strein | Anne-Katrin Fenk

Date
05/10/2010
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 11 Network Categories (Streets)

Transport and Mobility
Head: Dr. Wulf-Holger Arndt

Author
Norman Döge 
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 12 Delimitation of Transportation Spaces

Transport and Mobility
Head: Dr. Wulf-Holger Arndt

Author
Norman Döge 
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05/10/2010
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 13 Land Use and Public Transport

Transport and Mobility
Head: Dr. Wulf-Holger Arndt

Author
Norman Döge 

Date
05/10/2010
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 14 Water and Wastewater Network

Water Management
Head: Dr. Shahrooz Mohajeri
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Author
Dr. Martin Vocks
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 15 Energy Infrastructure System 

Energy Management
Head: Prof. Dr. Christoph Nytsch-Geusen

Author
Jörg Huber | Prof. Christoph Nytsch-Geusen

Date
02/10/2010
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