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Movement is a sign of life and requires energy. Paying attention to the fact of
the interconnectedness of biological domains (biology-physiology-ecology)
acts as a guide to identify the diversity of movement and energy in the land.
The long history of moving and living in the plateau of Iran shows the history
of land cultivation with a focus on water diversity and water as energy. The
changes in the biological areas reveal the changes in the patterns of
identification and utilization of energies. Changes in population and social
context, as biological-ecological changes in Iran, represent fundamental
changes in energy issues and patterns of movement and life. Therefore, the
question of the article is: What has been the impact of the development
changes in the plateau of Iran on the energetics for the movement and
biological systems of the land? In order to answer, a qualitative analysis of the
approach to solving the water and energy problem in the decades of 1661-
1981, and comparing it with the priorities of the comprehensive scientific
map of the country, was carried out. Finally, it was proposed to replace
physical or biophysical energy analysis in planetary and biological boundaries
with biophysical-social analysis.
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EXTENDED ABSTRACT

Introduction: Movement is a sign of life and requires energy. Paying attention to the fact of the
interconnectedness of biological domains (biology-physiology-ecology) acts as a guide to identify the diversity of
movement and energy in the land. The long history of moving and living in the plateau of Iran shows the history of
land cultivation with a focus on water diversity and water as energy. The changes in the biological areas reveal the
changes in the patterns of identification and utilization of energies. Changes in population and social context, as
biological-ecological changes in Iran, represent fundamental changes in energy issues and patterns of movement
and life. Therefore, the question of the article is: What has been the impact of the development changes in the
plateau of Iran on the energetics for the movement and biological systems of the land?

Methodology: Considering the main question of the article and focusing on how the problem of water and
energy issues is identified, the process of awareness, and the analytical framework of the issue are considered in
Iran. Qualitative and critical analysis were used in the research method. The quantitative and qualitative impact
of engineering literature on the water and energy issue makes engineering literature of particular importance for
the process of the analytical framework of the water and energy issue in Iran, despite the shortcomings of single-
disciplinary and one-dimensional approaches. In fact, it is not the technical-engineering topics in these texts but
the problem-solving approach in them that is important for this article. The method and design path of the
discussion in this article was carried out with the help of the water engineer's design position in the period 1961-
1981 and a qualitative analysis of the problem-solving approach in her proposed designs in the book "In Search
of Unknown Water and Energy Resources in Iran". The two main goals are: "Knowledge Background Study"
and "Process of Design Thinking and Solving Water and Energy Problems in Iran.". Here, there is no attempt to
understand and recognize the "inside the problem (water and energy)" but rather to quantitatively and
qualitatively evaluate technical-engineering programs and designs. For example, teaching and critiquing
optimization software and algorithms, and discussing their effectiveness in various water and energy fields, is
not considered. What is important and often overlooked is questioning design patterns and engineering design
thinking in understanding and solving water and energy problems. Therefore, the discussions in this article are
an analytical and research effort to understand and recognize the "beyond the issue (of water and energy)". In
this case, a different design of the "issue" can be achieved that takes the field of water and energy linkages and
linkages beyond the natural and technical realms. Therefore, the problem will be understood as an ecosystem.
Designing and analyzing the "issue™ based on the connection between the natural and social spheres, on the one
hand, and identifying the role of the "Earth™ with its conditions and boundaries, such as planetary boundaries, on
the other hand, creates another map of the "issue" that brings new understanding. In this article, a historical
work in engineering literature titled "In Search of Unknown Water and Energy Resources in Iran" is examined,
which provides a picture of engineering solutions in the decades of 1960-1980. In addition, to follow the
thinking process and problem-solving pattern of water and energy in Iran, the country's comprehensive scientific
map, which is still valid and has not yet been revised, was qualitatively and critically examined.

Results and Discussion: The centrality of water for life and movement on the Iranian plateau is well known and
has a history of engineering spanning thousands of years. In other words, water as energy has been designed and
implemented in the history of life in the arid and mountainous ecosystem of Iran. Reviewing water and energy
solutions can facilitate energy and ecological foresight. It is worth noting that the historical review of
technological and engineering solutions is important not from a technical-engineering perspective but from an
approach. A historical example of engineering solutions in the 1960s-1980s can be seen in the book "In Search
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of Unknown Sources of Water and Energy,” presented by Engineer Hooman Farzad. Content analysis of the
ideation and problem-solving approach of "Searching for Unknown Water and Energy Resources in Iran"
demonstrates creativity, courage, compassion, leadership, and foresight in addressing the water and energy issue
for today and tomorrow (a vision of Iran in the next fifty years). However, the convergence of culture and
technology is not observed in solving the water and energy problem. The approach of combating biological and
territorial features by relying on technology is an approach with a long history and is a serious obstacle in
transforming the threat into an opportunity for the water issue in connection with energy. The three priorities
raised in the country's comprehensive scientific map also have the same approach.

Conclusion: The development event on the biosphere scale has created fundamental changes in the nexus of
energy and ecology. The study "In Search of Unknown Water and Energy Resources in Iran" and the
comprehensive scientific map of the country show that the disjunctive approach (the disconnect between culture,
ecology, and technology) has continued. However, new changes are underway to achieve convergence and
integration, such that the shift from the disintegration of water and energy relations to the continuity and
interdependence of water and energy, the reorientation of data and water as energy, has once again revealed the
importance of biophysical-social knowledge and analysis. Finally, it was proposed to replace physical or
biophysical energy analysis in planetary and biological boundaries with biophysical-social analysis.
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Table 1- Recognition of water-life relationships
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4 LEAP (the Long-range Energy Alternatives Planning system) and WEAP (Water Evaluation and Planning system)
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Table 2- Recognizing the relationships between energy and life
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2 Groundwater-dependent ecosystems (GDES)
3 Water footprint and Energy footprint
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Figure 2- Water, energy, and ecology complexity
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