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Biomimicry

Adaptive Cycle

Otto Schmitt

Biomimicry - Innovation Inspired by Nature
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Self-organization
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. Preservation of identity

12. Adaptive capacity

13. Latency

14. Modularity

15. Connectivity

16. Heterogeneity

17. Indeterminacy

18. Harmony with nature

19. Polyvalent spaces and diversity



SsSn lobazma 1 slugili a5 > 51 LSLe ol g 55 1 e (sbylons ooliiigl ((VYAF) ol o loy -
AFV-NY D) F ) g bome lallas 155 ¢l shlios 5 ol aloes £ 65,90 diged

Olse & 6 (2 AhL (colid psthe Joo5 s (OYAD) 5lge yliS g o p05S (o ol caxlygy -
AY-vyY L(\) \ LGABLA\ 6.:\),:\ ).Qrwu\.sd“a.a asllad ‘GJ.Q,..J e.)j.w)é wa)oydo)xj)

Oble oSme 5 olyee ES5 L IEF el (B s SBL gl 5 gt T (N TAQ) Wglogs jglie prwdine -
.QLW.JS“ g ot:...d

ollS bl (g5loseed g oy JS o)lol LIS S o il il OV VAT) ) sluoeed g jlone pslie plisigs -
- Ahern,J. (2011). From fail-safe to safe-to-fail : sustainability and resilience in the new urban world.
Landsc. Urban Plan, 100(4), 341-343.

- Allen, S. (2001). Mat urbanism- the thick 2-D. In: H. Sarkis, (Ed.), Case. Le Corbusier's Venice
Hospital and Mat Building Revival (119-126). Cambridge, MA : Harvard University and Prestel.

- Anderson, S. (1978). People in the physical environment. the urban ecology of streets. On
Streets (Doctoral dissertation, ed. S. Anderson, The MIT Press : Cambridge).

- Auld, H. E. (2008). Adapting by design : the impact of changing climate on infrastructure. J. Public
Works Infrastruct, 1(3),276-288.

- Cadenasso, M. L., & Pickett, S. T. A. (2013). Designing ecological heterogeneity. Urban design
ecologies. AD reader. John Wiley & Sons, Hoboken, 271-281.

- Carpenter, S. R., and Turner. M. G. (2000). Hares and tortoises: Interactions of slow and fast
variables in ecosystems. Ecosystem. 3(6), 495-497.

- Collier, M. J., Nedovi¢-Budi¢, Z., Aerts, J., Connop, S., Foley, D., Foley, K., Verburg, P. (2013).
Transitioning to resilience and sustainability in urban communities. Cities, 32, 21-28.

- Czerniak, J.,Hargreaves, G., & Beardsley, J.(2007). Large parks.New York : Princeton Architectural
Press.

- Franklin, J. F., MacMahon, J. A. (2000). Messages from a mountain. Science, 288(5469), 1183-1184.

- Frantzeskaki, N., Broto, V. C., Coenen, L. & Loorbach, D. (Eds.) (2017). Urban sustainability
transitions. New York and London : Taylor & Francis.

- Geddes, P. (1915). Cities in evolution: an introduction to the town planning movement and to the
study of civics. London : Williams.

- Gunderson, L. H. (2000). Ecological resilience—in theory and application. Annual review of
ecology and systematics, 31(1),425-439.

- Habraken, N.J. (1972). Supports. An Alternative to Mass Housing. London : Architectural Press.
- Hertznerger, H. (1991). Lessons for Students in Architecture. Rotterdam : 010 Publishers.

- Holling, C. S & Gunderson, L. H. (2002). Panarchy- understanding transformations in human and
natural systems. Washington, DC: Island Press.

- Holling, C. S. (1986). The resilience of terrestrial ecosystems: local surprise and global change.
Sustainable development of the biosphere, 14,292-317.

- Holling, C. S. (1992). Cross-scale morphology, geometry, and dynamics of ecosystems. Ecological
monographs, 62(4), 447-502.

- Holling, C. S. (1995). Sustainability. the cross-scale dimension. Defining and Measuring
Sustainability. Washington DC : IBRD/WB.

- Kendall, S., Teicher, J. (2000). Residential Open Building. New York and London : Taylor & Francis.

VEeV plieey @ YV olads o ooyl Jlo

e soad yz p (Sie ()IIF sl 5 (605 (b ) (55 were 2l 9,509, ey S
OS5 (Bl 2Bl i 6390 (gusy ekl (slo L y5 Jley i g e alds

RIS G ARVIRRVES KO



7 sad sz (Sie ()IIS sl 5 (605 (b ) (55 eere 2 9,509, )5

PRI G ARVIRR VKON

VEeV Gliesy @ YV o)lads o ooyl Jlo

Lister, N. M. (2007). Sustainable large parks: ecological design or designer ecology?In: J. Czerniak

etal. (Eds.), Large Parks (35-58). New York: Princeton Architectural Press.

Ludwig, D., Walker, B., Holling, C. S. (1997). Sustainability, stability, and resilience. Conservation

ecology, 1,1-21.
Lynch, K. (1981). Good City Form. Cambridge : The MIT Press.

McHarg, I. L. (1969). Design with Nature. New York : American Museum of Natural History.

Mehafty, M. W., Salingaros, N. A. (2015). Design for a Living Planet. Settlement, Science, and the

Human Future. Portland, Oregon : Sustasis Press.

Moudon, A. V. (1986). Built for Change. Neighborhood Architecture in San Francisco. Cambridge :

Mit Press, MA.

Nel, D. H. (2016). Exploring a complex adaptive systems approach to the study of urban change.

Doctoral dissertation, University of Pretoria.

Olsson, P., Gunderson, L. H., Carpenter, S. R., Ryan, P., Lebel, L., Folke, C., & Holling, C. S.
(2006). Shooting the rapids: navigating transitions to adaptive governance of social-ecological

systems. Ecology and society, 11,323-334.

Roggema, R., Kabat, P., Van den Dobbelsteen, A. (2012). Towards a spatial planning framework for

climate adaptation. Smart Sustain. Built Environ, 1(1), 29-58.

Simmie, J., Martin, R. (2010). The economic resilience of regions : towards an evolutionary approach.

Cambridge journal of regions, economy and society, 3(1),27-43.

Smithson, A. (1974). How to recognize and read mat-building: mainstream architecture as it

developed towards mat-building. Archit. Des. 9.

Vojnovic, I. (2014). Urban sustainability : Research, politics, policy and practice. Cities, 41, 30- 44.

Weinstein, M. P., Turner, R. E. (Eds.) (2012). Sustainability science. The emerging paradigm and

the urban environment. Berlin/Heidelberg, Germany : Springer Science & Business Media.

Waldheim, C. (2006). Landscape as Urbanism. In: C. Waldheim (Ed.), The Landscape Urbanism

Reader (35-53). New York : Princeton Architectural Press.

Wolfram, M., Frantzeskaki, N. (2016). Cities and systemic change for sustainability: Prevailing

epistemologies and an emerging research agenda. Sustainability, 8(2), 144-162.

Zari, M. P. (2018). Regenerative urban design and ecosystem biomimicry. London: Routledge.

COPYRIGHTS

Copyright for this article is retained by the author(s), with publication rights granted to
Journal of Architecture and Urban Planning. This is an open-access article distributed
under the terms and conditions of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/).

DOI: 10.30480/AUP.2021.3054.1628
URL: http://aup.journal.art.ac.ir/article_872.html

(0. ®

Alio (ol @ gl 092

39 65 536 0,809, )5 L(VF V) sola ¢ lady 5 demlans ¢ Sl Siidass
(Sloy Dyt g e dldos o sload 2 e 5105 Cusliw g 505 (2o
5 olore ol cale 4,25 (BSS (Fu)lb 8L 1ol )90 taked)l gla 2L o

FV-YY VNG gl




=

o Winter 2023

* No. 37

Vol. 15

Received: 19 October, 2020 | Accepted: 07 April, 2021 | Published: 22 December, 2022

Journal of Architecture and Urban Planning, 15(37), 27-47
DOI: 10.30480/AUP.2021.3054.1628

Document Type: Research Paper

Applying Biomimicry Approach to Urban Design and Policy-making Process
Based on Temporal Non-hierarchical Cycles and Changes in the Historical
Context of Gorgan

Seyed Ahmad Seyed Lashkarbolouki
M.A. in Urban Design, Faculty of Architecture and Urban Planning, University of Art, Tehran, Iran

Hadi Pendar
Assistant professor, Department of Urban Planning, Faculty of Architecture and Urban Planning, University of Art, Tehran, Iran

Abstract

The built environment is constantly changing, which, due to its dynamic nature, make it impossible to
interrupt, because it means rigidity and stops, which leads to its decline. Unfortunately, the historic centers
of cities have often been abandoned in the process of urban development, and due to limitations of somehow
conservative policies and lack of dynamic and responsive design strategies, it is not possible to adapt to the
needs of residents in such contexts and become lifeless centers in the city. The historical context of Gorgan,
despite the many ups and downs it has experienced, still has a special quality. The spontaneous and organic
patterns of context are influenced by its location and the historical roots of the formation of neighborhoods,
paths, and important historical elements of the city. The mismatch between development control policies
and dynamic processes of change over time has led to a decline in context quality. Nature as a model that
goes through a similar process of growth and decline and uses effective strategies for 3.8 billion years can
be a good model for inspiration. Nature's systems maintain their dynamism by controlling their growth
and decline in a cyclical process. The mimicry of organisms and ecosystems is often termed ‘biomimicry’.
Biomimicry is the emulation of strategies seen in the living world as a basis for human design. Another
nature —inspired concept that is used in this study is the adaptive cycle. The Adaptive Cycle is inspired by
a cyclical process that ensures the survival of the ecosystem. This study aims to explore the characteristics
of ecosystems and the feasibility of their application in the time-sensitive policy—making process
to regenerate the historical context of Gorgan. The methodology of research is based on descriptive-
analytical approaches. In this regard, the study of thought-provoking commonalities between the fields
of biomimicry and urban design has provided the possibility of explaining the theoretical framework and
providing a mechanism to evaluate changes in both substantive and procedural dimensions. Substantive
and procedural evaluation of change provide an analytical look over challenges the context faced in two
time periods. By reviewing the existing literature on the characteristics of ecosystems, four key concepts of
adaptive capacity, self—organization, identity preservation, and interactions were extracted. Seven criteria
of harmony with nature, latency, polyvalent spaces and diversity, indeterminacy, heterogeneity, modularity,
and connection that have spatial dimensions were introduced for applying these key concepts in urban
design. Identifying the challenges that the context has faced in different periods shows that the policy -
making process doesn’t follow a dynamic path. It needs to consider the policymaking process in a cyclical
and non-linear view. To this end, the research result is the time-sensitive policy making model which
guide and control regenerative policies by phasing actions based on the adaptive cycle. These measures are
presented according to the analysis of the current situation of the context in the form of a model for defining
projects in four phases of rehabilitation and renovation, pioneers and public infrastructure services, identity
developer, and conservative projects.
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