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Abstract

The increase in changes and rapid global reformations have boosted
uncertainty toward the future and thus complexity of problems and
difficulty in decision-making and planning in the fields of environment
preservation and ecology sustainability. Regional foresight, as a brand
new approach, plays an important role in ecological issues which can
provide a sound understanding of what might happen in the future based
on various human and technology measures. Based on these facts, the
present study aims at the formulation of spatial scenarios based on
ecologic sustainability in Mashhad metropolitan region through the
regional foresight approach. This research is an applied one and it is
descriptive-analytic in nature and method. The data and information
required for the research are a combination of qualitative and quantitative
data collected through documentary and survey studies (interviewing
experts). Fuzzy Linguistic Mic Mac by FL MicMac software was used to
analyze data and identifying key factors and Morphological analysis and
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inattention to regulation and law enforcement by the relevant authorities",
lack of policy integration in planning”, "Over-Establishment of Industries
in the Mashhad Plain (Axar-Quchan-Mashhad)", "Migration",
"Expansion of Transport Lines (Roads and Transportation)”, "Unstable
income of regional municipalities”, "Irregular cultivation and irrigation
of agricultural products”, "Unauthorized exploitation of mines",
"Technology" and "Insufficient trust in public participation and ignoring
the role of NGOs" on ecological development of Mashhad metropolitan
region. Also, according to the research findings, Mashhad metropolitan
region will be faced with five possible scenarios with a significant
probability of 4.1 in spatial development. Each of these scenarios is
compared using components such as "probability percentage”, "inertia
value" and "degree of utility of each scenario”, and finally the third
scenario (Ecotopia) is selected as the optimal scenario of the region. This
scenario was growing and more favourable than other scenarios, and its
assumptions indicate the gradual movement of key factors of spatial
development in the region based on ecological principles.
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results of the study indicate the impact of 11 key factors: "academic
Region (MMR).
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Extended Abstract
Introduction

Rapid development of metropolitan
region, along with uncontrollable growth
due to imposing various and occasionally
conflicted economic tasks to metropolitans,
have resulted in difficulties such as spatial
imbalance, intense concentration of
population and activities, and sprawl
(Dadashpoor et al, 2016: 52-53). Such
problems have caused disturbances in
spatial development procedure and resulted
in unpredicted challenges in management
of these disturbances in different
dimensions, particularly ecological
dimension. Lack of accurate knowledge of
the effects of climate change, the global
population, increasing consumption of
natural resources, as well as the subsidence
of water resources, has complicated issues
and made it difficult to decide and plan in
the field of environmental protection and
ecological sustainability (Kass et al, 2011:
1518-1519). .Lack of precise information

about the effects of climate change, global
population, the increasing consumption of
natural resources, as well as the subsidence
of water resources, have caused complexity
of issues, and twisted decision taking and
planning in field of environmental
protection and ecological sustainability.

The fact that complex issues requires
vast knowledge to answer is inevitable, so
the more complex and uncertain the issues,
the broader sciences and disciplines need to
be. Regional  foresight as an
interdisciplinary knowledge, undertakes
vital role in ecological sustainability of
metropolitan regions via using variety of
human and technological tools, and
familiarize decision makers with the
consequences of development programs by
early warning and identifying emerging
threats (Cook et al, 2014: 539), and
prevents the occurrence of human, socio-
economic and ecological crises, with using
participatory opportunities in order to
increase  efficiency of  conservation
measures.

A¥

Methodology

Relying on inductive approach, this
research tries to advance the research
process. In terms of type, it is an applied
research and in terms of the nature and
method of work, research is descriptive-
analytical. The data and information needed
for the research were a combination of
qualitative and quantitative data collected
from environmental scanning methods
including expert interviews
(questionnaires) and secondary data
(articles, study plans and other texts related
to Mashhad metropolitan region) .The

sampling method was purposeful and the
respondents were selected purposefully and
according to the research questions.
Accordingly, interviews with three main
groups of stakeholders, including elites,
experts and managers, were conducted, and
its results were basis of the preparation for
final list of influential factors and
formulation of scenario frameworks. From
the beginning of this research and
identifying the influential factors to
formulation of scenarios, stakeholders have
been considered and had effective presence
in all the stages of research. Utilizing
combined models and not relying on one or
two methods is one of the key approaches
in regional foresight. In this regard, the
combination of environmental scanning
and analysis of interaction effects methods
is on the agenda and key factors are
identified with the help of FL Micmac
tools. Therefore, morphological analysis
and Morphol software have been used in
order to formulate the future scenarios of
Mashhad metropolitan region.

Findings

The research findings indicate the
impact of 11 key factors: "academic defects
in the long-term planning of the region”,
"legal drawbacks, inattention to regulation
and law enforcement by the relevant
authorities”, lack of policy integration in
planning”, "Over-Establishment of
Industries in the Mashhad Plain (Axar-
Quchan-Mashhad)", "Migration”,
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"Expansion of Transport Lines (Roads and
Transportation)”, "Unstable income of
regional municipalities”, "Irregular
cultivation and irrigation of agricultural
products”, "Unauthorized exploitation of
mines”, "Technology” and "Insufficient
trust in public participation and ignoring the
role of NGOs" on ecological development
of Mashhad metropolitan region. These
variables in terms of impact on other
variables has a notable superiority,
therefore, has the ability to further other
development  variables  in  future
environment .Also, based of research

findings, in terms of spatial development
for 1420 vision Mashhad metropolitan
region, will face five possible scenarios
with a significant probability above 4.1.
Each of these scenarios was measured and
compared using components such as
"percentage of probability of occurrence”,
"value of inertia" and "degree of
desirability of each scenario”, and the
optimal scenario has been chosen via
preferred hypotheses. This scenario
represents movement towards innovative
processes in long term region planning,
with the assistance and participation of
commons and NGOs’ involvement, and
integration and coordination among
institutions and organizations via adoption
of new laws and regulations. Furthermore,
ecotopia scenario includes utilization of
new technologies in agricultural, industrial,
and service sections. Agriculture is
therefore pursued based on ecological
principles, industrial pollution decreases
and the increase of pollution will be
prohibited in the region, and mining will be
conducted in accordance with ecological
principles via advanced devices with the
least possible damage to the environment,
with reduction in their intensity of activity.
By 2042 (1420 in Solar calendar), Mashhad
metropolitan region will face population
increase due to immigration, the
transportation network will be more
effective, and municipalities will try
diversifying their income sources. The
occurrence of such assumptions, with the
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exception of increasing migration, is
considered ecologically promising for
Mashhad metropolitan region.

Conclusion

According to the investigations, the
dysfunctional planning system (in terms of
scheming) and management (in
implementation), the lack of policy
integration between sectors and the
existence of powerful institutions in the
region, have enormously affected the
development of Mashhad metropolitan
region. The product and output of these
factors have led to the accumulation and
concentration of capital, population and
activity in the center of the region
(Mashhad metropolis) and its surrounding
area (Toos, Torgabeh and Shandiz areas).

On one hand the lack of employment
space and drought occurrence in recent
decades have resulted in massive migration
from villages, and urban areas in and
outside of the province into Mashhad
metropolis and its surrounding areas. The
consequences of such an event have been
the gradual evacuation of villages in the
region, the increase in urban marginality
and sprawl and scattered physical
development and growth of city and region.

On the other hand, physical growth
along with the expansion of communication
lines have ecologically resulted in
destroying green and agricultural lands,
stock exchanges and land reclamation,
increased pollution and ecological damage,
and the disproportion of developed lands to
the natural potential of the environment. In
addition, the excessive deployment of
industries and their proliferation in west of
Mashhad, over-exploitation of mines,
unprincipled agriculture, the concentration
of the tourism industry on the Torgabeh and
Shandiz axis and over-exploitation of
resources in this sector have led to
ecological imbalances and water shortages
in the region. Therefore, the continuation of
such a process will create a catastrophic
future for the ecological sustainability of
Mashhad metropolitan region and will lead
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to the gradual damage of the environment
and its destruction; therefore, according to
the high sensitivity of the region, facing the
occurrence of future damages and
environmental crisis, the preferable
scenario (ecotopia) aims to improve and
upgrade the current unorganized situation
and ensures the ecological sustainability of
the region in the next 22 years.
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