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Introduction
Mangroves are natural infrastructures used in tropical countries 

to protect the coastal region, but the mangrove population has been 
declining due to “aquaculture, tourism, industrial/urban development, 
or overexploitation of mangrove timber”.1 The importance of 
mangroves exists in their ability to attenuate inundation and tropical 
storms, and their potential to develop with sea level rise as long as 
the topography does not rise too greatly, and the area isn’t overly 
developed.2 Tropical places in Asia became an important place to 
research mangroves as 42% of the world’s mangroves occur in tropical 
Asia as well as the area being species rich in mangroves.3 A study 
done by Blankespoor, Dasguta and Lange researched the importance 
of site selection when using mangroves for coastal protection and 
observed that while a large amount of countries only had surge 
inundation reduced by less than 15%, some countries had a larger 
amount of reduction with examples of China, with 84% reduction, 
Vietnam with 54% reduction and Pakistan with 58% reduction.4 It 
is important to consider the environmental factors of every location 
before determining if it is a good option for the site in question with 
the climate issues it is facing or will face. A popular mangrove in St. 
Petersburg as well as tropical Asia and the Western coast of Africa, 
the Rhizophora mangle (Red Mangrove) became the main focus of the 
research as it tends to grow along the coastline with strong, buttress-
like roots, called stilt roots, that penetrate the ground supporting 
the plant while protecting the shore.5 The proliferation of R. mangle 
happens as the parent tree disperses seedlings into the tidal current.6

Design implications
Designers of the built environment have begun to experiment with 

the potentials of mangroves to protect coastal regions.7 As part of 
the design studio at the Syracuse University School of Architecture, 

students gathered information and a design was developed by Ashley 
Nowicki and Yiwen Dai to create a de-constructible walkway that 
allows for the growth of the mangroves until the proliferation of the 
mangroves overtakes the area and is completely re-introduced into 
the area. The conceptual design experiments with the idea of planting 
mangroves through reusable and removable planters filled with the 
needed nutrients for the mangroves, while giving people the ability to 
experience mangrove forests as well as care for the mangroves when 
they are younger (Figure 1). As the mangroves grow, the walkway is 
deconstructed, allowing for the mangroves to once again take over 
their natural habitat (Figures 2), (Figure 3). Conceptual designs like 
this one allow conversations about the importance of certain aspects 
of mangroves when integrating them into environmental designs, 
especially when focusing on climate change, protecting the coastal 
shoreline as well as marine life safety. Mangroves that are proven to 
be more resilient to climate change are known to either be in deep 
sediments or along areas with access to large amounts of sediments, 
are in remote areas, the ability to migrate inland (without infrastructure 
blocking their entry) or are within dense mangrove forests.8 When 
focusing on wave energy attenuating, the mangroves’ potential 
depends on many characteristics. Some of these characteristics focus 
on the tree as an individual, as it discusses the tree diameter and the 
proportion of biomass above ground versus in the roots, while other 
characteristics focus on the width and slope of the forest, the density 
of the forest, the forest location and the soil texture.9 When planning to 
use mangroves for environmental design, it is important to understand 
the location being used, as well as the potential circumstances that 
may affect the area of mangroves, such as tropical storms or tsunamis, 
although a couple characteristics that seem important in this research 
is the density of the forest as well as the sedimentation available in 
the area.
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Abstract

Background: Mangroves can be beneficial natural barriers to be used in design to 
mitigate climate change issues such as sea level rise, tropical storms and chronic 
flooding. Utilizing ways for mangroves to grow with the sea level can be useful 
to protect the coast from erosion, as well as to protect from greater inundation. 
This research was done in conjunction with a graduate architectural design studio 
at the Syracuse University School of Architecture focused on changes in the built 
environment due to climate change. The studio was focused on St. Petersburg, FL 
which has significant concern for climate change issues and have made regulations to 
protect their mangrove population around the peninsula.
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Figure 1 Walkway in the beginning of mangrove growth.

Figure 2 Walk way midway through deconstruction.

Figure 3 Walkway in the beginning of mangrove growth.

Acknowledgements
Authors wish to thank the Graduate Program at the Syracuse 

University School of Architecture for providing the opportunity to 
conduct fieldwork in St. Petersburg, Florida, with special regards to 
Lori Brown and Brian Lonsway for their insightful and informative 
comments.

Conflict of interests
Authors declare that there is no conflict of interest.

References
1.	 Blankespoor B, Dasgupta S, Lange GM. Mangroves as a protection from 

storm surges in a changing climate. Ambio. 2017;46(4):478–479.

2.	 Erwin KL. Wetlands and global climate change: the role of wetland 
restoration in a changing world. Wetlands Ecology and Management. 
2009;17(71):75.

3.	 Gopal B. Future of wetlands in tropical and subtropical Asia, especially in 
the face of climate change. Aquatic Sciences. 2013:75(1):43.

4.	 Blankespoor B, Dasgupta S, Lange GM. Mangroves as a protection from 
storm surges in a changing climate. Ambio, 2017;46(4):478–491.

5.	 Evans LS, Okawa Y, Searcy DG. Anatomy and Morphology of Red 
Mangrove (Rhizophora mangle) Plants in Relation to Internal Airflow. 
The Journal of the Torrey Botanical Society. 2005;132(4):537–538.

6.	 Zomlefer WB, Judd WS, Giannase DE. Northernmost Limit of Rhizophora 
mangle (Red mangrove; Rhizophoraceae) in St. Johns Country, Florida. 
Castanea. 2006;71(3):239–244.

https://doi.org/10.15406/apar.2018.08.00325
https://link.springer.com/article/10.1007/s13280-016-0838-x
https://link.springer.com/article/10.1007/s13280-016-0838-x
https://link.springer.com/article/10.1007/s11273-008-9119-1
https://link.springer.com/article/10.1007/s11273-008-9119-1
https://link.springer.com/article/10.1007/s11273-008-9119-1
https://link.springer.com/article/10.1007/s00027-011-0247-y
https://link.springer.com/article/10.1007/s00027-011-0247-y
https://link.springer.com/article/10.1007/s13280-016-0838-x
https://link.springer.com/article/10.1007/s13280-016-0838-x


Mangroves as a tool against climate change: a focus on how mangroves can be used in design to facilitate 
the impending changing climates

257
Copyright:

©2018 Nowicki et al.

Citation: Nowicki A, Godlewski J. Mangroves as a tool against climate change: a focus on how mangroves can be used in design to facilitate the impending 
changing climates. Adv Plants Agric Res. 2018;8(3):255‒257. DOI: 10.15406/apar.2018.08.00325

7.	 Kazemi, A. Van de Riet, K. Curet, O. Hydrodynamics of mangrove-type 
root models: the effect of porosity, spacing ratio and flexibility. Bioinspir 
Biomim. 2017;12(5):056003.

8.	 McLeod, Elizabeth, Salm, et al. Managing Mangroves for Resilience to 
Climate Change. Gland Switzerland, The World Conservation Union; 
(IUCN); 2006; 1–66 p.

9.	 Alongi, DM. Mangrove forests: Resilience, protection from tsunamis, and 
responses, to global climate change. Estuarine,Coastal and Shelf Science. 
2008;76(1):1–13.

https://doi.org/10.15406/apar.2018.08.00325
https://www.ncbi.nlm.nih.gov/pubmed/28665292
https://www.ncbi.nlm.nih.gov/pubmed/28665292
https://www.ncbi.nlm.nih.gov/pubmed/28665292
http://cmsdata.iucn.org/downloads/managing_mangroves_for_resilience_to_climate_change.pdf
http://cmsdata.iucn.org/downloads/managing_mangroves_for_resilience_to_climate_change.pdf
http://cmsdata.iucn.org/downloads/managing_mangroves_for_resilience_to_climate_change.pdf
https://www.sciencedirect.com/science/article/pii/S0272771407003915
https://www.sciencedirect.com/science/article/pii/S0272771407003915
https://www.sciencedirect.com/science/article/pii/S0272771407003915

	Title
	Abstract
	Keywords
	Introduction 
	Design implications 
	Acknowledgements 
	Conflict of interests 
	References
	Figure 1
	Figure 2
	Figure 3

