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Abstract: Urban centers are drivers of global warming, because they concentrate transportation,
industries, households and many of the emitters of greenhouse gases (GHG). Cities are at the center
of the climate change challenge. The impact of urbanization on climate is likely to increase given
future urban population and economic growth trends. With more than half of the world’s population
living in urban areas and an increased percentage in the future, urban areas make up the greatest
concentration of climate vulnerable people and infrastructure. Sustainable development Goals by
2030, are also focusing on Sustainable cities and communities, in particular creating safe, afforda-
ble, accessible and sustainable transport systems.

The methodology approach in this scientific paper focuses on defining the measures for sustainable
development transportation, sustainable urban mobility plan in Skopje, analysis of development of
plan for improvement of bike lanes in Skopje, boulevard relocation for cycling, sustainable develop-
ment of the public transport, road space relocation of public transport, electro-mobility, as well as,
overcoming urban capacity challenges and creating urban adaptation planning that will be factor for
sustainable development in the City of Skopje. The expected outcome results in this scientific paper
is creating sustainable transport, urban adaptation planning that will contribute on the complexity
of the city of Skopje: transport, energy supply, buildings, energy demand, low-carbon technologies.

Effective adaptation and mitigation planning demands clear metrics of success, a protocol to identify
and construct policy levers, and tools for enhancing social and ecological capacities. Conceptualizing
urban areas as sets of intersecting systems provides the basis to study the structure and organization
of urban systems.
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1. Introduction

By 2030 nearly 60% of the global population is projected to be urban. Cities are driv-
ers of global warming and climate change: they concentrate population, built environ-
ment, industries, economic activities, transportation, as emitters of CO2 and Greenhouse
Gas emissions. Urban areas are potential hot spots of vulnerability to climate change im-
pacts: flooding, climate and weather hazards.

Sustainable Development Goal 11 is one of the crucial aspects in the analysis of the
sets of 17 Sustainable Development Goals from United Nations, known as “Transforming
our World, the 2030 Agenda for Sustainable Development”,

11.1 Safe and affordable housing

11.2 Safe, affordable, accessible and sustainable transport systems
11.3 Integrated sustainable urbanization

11.4 Protect cultural and natural heritage

11.5 Protecting the poor and people in vulnerable situations

11.6 Reduce environmental impact of cities, air quality

11.7 Safe, inclusive and accessible green public space

Sustainable Development Goals indicators are evaluated for every specific country.
By the analysis and detailed metadata and quantitative use for each indicator for Macedo-
nia. Figure 1 (Breuer Data, www.sdgindex.org (03.05.2018).
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Figure 1. Detailed metadata and quantitative use for each indicator for Macedonia,
source Breuer Data, www.sdgindex.org

The analysis for the green gas emissions and urban adaptation scenarios for Republic
of N. Macedonia presents that the total GHG emissions shall increase from 9 030 kt in
2012 to 18 340 kt in 2035, particularly high levels of green gas emissions are present from
the transport and residential sector, Figure 2.
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Figure 2. GHG emissions according to WOM scenario Macedonia, Source: Climate
Change Mitigation in Buildings, Transport and Energy Supply Sectors, First Biennial Up-
date Report on Climate Change, Research Center for Energy and Sustainable Develop-
ment, Macedonian Academy of Sciences and Arts, 2014

The strategies for sustainable development and urban adaptation scenarios for Re-
public of Macedonia include the following sectors:

1. Energy Supply — low-carbon technologies

2. Transport - low-carbon technologies, bio-fuels

3. Buildings- New green building concepts,

passive zero energy house, renewable energy

4. Energy Demand- energy efficiency of buildings, changes of residents behavior

5. Low-carbon cities — public transportation, cycling

Traffic network system in Skopje is consisted by 211 kilometers of prlmary and sec-
ondary streets. Public transport and mobility in Skopje is | g
developed with: cars, public transport with buses, bicycles,
electrical scooters, walking, motorbikes, electro—mobiles,
official transport, railway (Figure 4).




40f12

40,00% 35,00%
35,00% |
30,00% -+ 35,00%
25,00% - 21,00%
20,00% -
15,00% 11,00%
10,00% < 00%
,00%
0% I W oo o L% oo 001%
0,00% ) . e —_— ;
& & = & ¢ & s 2
& & & ¥ g ©
b‘\‘\ é‘Q'b o‘oQo & < o‘ﬁ\ 3 ¢ (\LRO & &
> & &S SR
> N € &
& R ‘{'\‘O
X ©
o

Figure 4 Modal Split in Skopje, Source:“Transport Master Plan for Greater Skopje”, 2011

Strategy for Sustainable development of public transport in the capital city Skopje, con-
sists of:

1. Urban environmental sustainability (minimize pollution, and use energy efficient con-
cepts) (Figure 5)

2. Economic sustainability (efficient economic transport, growth and traffic infrastruc-
ture)

3. Social sustainability (social integrated city)

4. Contribution to liveable city (urban transport system designed for people, not for ve-
hicles)
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Figure 5 Transport General Urbanistic Plan of Skopje, Source: GUP General Urbanistic
Plan Skopje 2020

2. Theories and Methods

The adaptation of the city of Skopje towards human-centered approach should in-
clude: short-term, mid-term and long-term goals.

Short-term measures should include: a system of pop-up bicycle lanes and immediate
traffic modifications in the city, re-adaptation of public spaces and pedestrial routes in the
crucial part of the city.

The mid-term measures should include: central urban planning to endorse car-ban-
ning traffic and urban spaces, in order to create urban spaces for increasing the infrastruc-
ture for bicycle urban mobility and human-centered approach in the cities.

The long-term methods and measures should include: changing the reforms in the
education system in Macedonia in all levels of learning processes towards defining human-
centered approaches in the cities.

Sustainable urban mobility planning for the people is organized towards: plan imple-
mented by interdisciplinary planning approach, combination of infrastructure, infor-
mation, promotion, green space development, main objective: accessibility and quality of
life, cost-efficient achievement of sustainable goals, intensive monitoring evaluation and
optimization for quality of the main aspects.

3. Results

The concept of sustainable urban mobility development in Skopje is defined by bicy-
cle sustainable action plan for improvement and urban re-adaptation of 50 km bicycle
lanes in the city of Skopje. The main sustainable goals of the action plan for the sustainable
urban mobility is to improve the bicycle traffic infrastructure system (Figure 6) (Figure 7):

1. Increase of bicycle traffic in relation by 2021 up to 5% of the total number of bicycle
traffic

2. Increase the long-term usage of the bicycle infrastructure network by 50% by 2021
3. Reducing the number of traffic accidents by 2021

4. Reduction of CO2 emissions by 10% by 2021
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TUIAH HA BENOCHMIEACKA MHOPACTPYKTYPA
BOPA] CKOMUE

NErEHIA:

Figure 6. Sustainable urban bicycle mobility in Skopje, Source: Bicycle Infrastructure Ac-
tion Plan in the City of Skopje

Figure 7. Sustainable urban bicycle mobility lanes in Skopje
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Figure 8. Sustainable urban bicycle mobility infrastructure in Skopje

Boulevard relocation for bicycle lanes- bicycle lanes adapted with elastic pillars by re-
dimensioning of the three car traffic lanes from the boulevard from 3,5 meters to 3 meters
to provide space for bicycle lane of 1.5 meter (Figure 9) (Figure 10).

Figure 9. Sustainable urban bicycle mobility infrastructure and boulevard relocation for
re-adaptation of bicycle lanes in Skopje
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Figure 10. Sustainable urban bicycle mobility infrastructure and re-adaptation of bicycle
lanes in Skopje in Skopje

Sustainable traffic principles and human centered mobility development within na-
ture-based approach in urban mobility includes incorporating green areas, landscape de-
sign and minimization of the vehicular circulation in Skopje by the following methodology
and measures (Figure 11):

1. Minimize the amount of vehicular circulation

2.Preserve natural features and create street that complements the natural topogra-
phy

3. Create design for natural drainage

4. Provide natural street-scape

5. Minimize road pavement

6. Provide adequate pedestrian connections

7. Incorporate multi-model travel, with incorporation of mobility with organization
of urban network with bicycle lanes
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Figure 11. Sustainable traffic principles and human-centered nature-based mobility devel-
opment

The green and human centered sustainable development in the transport system of
the city of Skopje includes: Boulevards in Skopje are separated with green medians. Me-
dians perform a functional and an aesthetic purpose and provide character of the street
(Figure 12):

a) physically separate traffic moving in opposing directions

b) prevent uncontrolled and unsafe traffic movements

¢) safe landing for pedestrians one-half of the way across a major street

d) provide a planting area for landscaping and streetlights;




10 of 12

Figure 12. Medians and sustainable traffic principles and human-centered nature-based
mobility development

4. Discussion

There is a challenging perspective of dichotomies vs dialogues between the concept
of traditional transport planning and sustainable urban mobility planning concept to-
wards sustainable urban development in the city Skopje. Urban planning are facing many
challenges in balancing urban development interests vs the concept of ecological func-
tional green space, urban mobility and to safeguard urban public space.

This scientific paper explores the dichotomies vs dialogues towards trans-disciplinary
process of integrative and operative planning approaches towards sustainable large-scale
urban green resilient concepts. Sustainable urban mobility includes trans-disciplinary ap-
proach from different disciplines, which is opposite of traditional transport planning
which includes only transport engineering professionals. Sustainable urban mobility plan-
ning is planned by combination of infrastructure, information, promotion and green
space, where traditional transport planning only focuses on infrastructure as the main as-
pect. The main objective in sustainable urban mobility planning includes accessibility and
quality of life, where in traditional transport planning the main objective is the traffic flow
capacity and speed.

The future directions of the discussions interpreted as perspectives of dichotomies vs
dialogues, will include series of educational seminars, workshops and lectures, and edu-
cational programme that will provide trans-diciplinary approach towards sustainable ur-
ban mobility concepts from professionals from different disciplines: fields of urban plan-
ning, urban design, ecology, landscape design, environmental history, as well as city re-
gional planning. The process combines tentative design of tactical urbanism, urban mo-
bility concepts, landscape design of urban space, as well as theoretical level of hands-on
design in local urban context.

Planning and management of large scale urban structures of large green structures in
resilient science introduces the complexity of the visible synergies, alternatives in resili-
ence present conservationist perspectives on green space planning, and resilience to be
combined with the concept of defining the sustainable goals and sustaining large-scale
green spaced and urban mobility concepts over a period of time.

SUSTAINABLE URBAN MOBILITY DEVELOPMENT

Focus on the Traffic Focus on the People

Plan implemented by transport engineering Plan implemented by Interdisciplinary planning approach

Infrastructure as the main aspect Combination of infrastructure, information, promotion, green
space

Main objective: Traffic flow capacity and speed Main objective: Accessibility and quality of life
Investment guided planning Cost-efficient achievement of sustainable goals

Limited monitoring of the impact assessment Intensive monitoring evaluation and optimization for quality of
the main aspects

If you plan cities, for cars and traffic, you will If you plan cities for people and places, you will get people
get cars and traffic and places, Jan Gehl

5. Conclusions

Urban mobility goals for sustainable development, urban mobility and human-cen-
tered approach in urban mobility in the City Skopje should provide effective adaptation
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and mitigation planning in the city of Skopje demands clear strategy to identify the urban
mobility goals for Sustainable development in Skopje:

- Reduction of car use and improving sustainable public transport
- Infrastructure and investment in bicycle facilities
- Improved system for walking environment

- Smart City and Livable City (Technological innovations with on-demand services, cy-
cling etc)

- Improvement of public transport
- Sustainable Transport which will reduce air pollution

This scientific paper proposes short, mid and long term methods in order to imple-
ment urban transformations towards sustainable human-centered approach in the city
Skopje, towards providing safer public urban space, urban mobility concept and introduc-
tion of sustainable environment in any part of the city.

This scientific paper explores the dichotomies vs dialogues towards trans-disciplinary
process of integrative and operative planning approaches towards sustainable large-scale
urban green resilient concepts.

The future directions of the discussions interpreted as perspectives of dichotomies vs
dialogues, will include series of educational seminars, workshops and lectures, and edu-
cational programme that will provide trans-diciplinary approach towards sustainable ur-
ban mobility concepts from professionals from different disciplines: fields of urban plan-
ning, urban design, ecology, landscape design, environmental history, as well as city re-
gional planning. The process combines tentative design of tactical urbanism, urban mo-
bility concepts, landscape design of urban space, as well as theoretical level of hands-on
design in local urban context.
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