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Geosyntec Uses Coastal Engineering Lead to Build a Multi-
Disciplinary Climate Resilience & Adaptation Practice
Principal Stresses the Need to Evolve from Reactive Responses to Proactive Resilience

Geosyntec Consultants, Inc. (Geosyntec) is a specialized consulting and engineering firm 
that works with public and private sector clients to address new projects and complex problems 
concerning the environment, natural resources, and civil infrastructure. Established in 1983 as 
an employee-owned corporation, Geosyntec has grown to over 1,200 engineers, scientists, in-
novators, and project support staff located in more than 80 offices throughout the United States, 
Canada, and internationally. Over 80% of the firm’s technical practitioners possess post-second-
ary degrees and doctorates from leading academic research programs in the country. Geosyntec 
serves a broad range of private and public clients providing services related to contaminated 
sites, environmental management, air quality, water and natural resources, water management, 
waste management, civil and geotechnical engineering.

Paul Tschirky, Ph.D., Senior Principal at Geosyntec Consultants, leads the Coastal and Re-
silience and Adaptation practices. He has over 20 years of experience providing planning, design, 
analysis, modeling, construction documents, and project management for a wide variety coastal 
and riverine projects for public and private sector clients. Dr. Tschirky has led multidisciplinary 
teams developing coastal master plans, resiliency and restoration projects, preparing guidance for 
the design of coastal infrastructure, and assessing the impact of coastal structures. He is a found-
ing member and current chair of the American Society of Civil Engineers Louisiana Chapter 
of the Coasts, Oceans, Ports, and Rivers Institute and is a board-certified Diplomate in Coastal 
Engineering by the Academy of Coastal, Ocean, Port and Navigation Engineers.

CCBJ: How has business been for Geo-
syntec’s Resilience and Adaptation prac-
tice over the last couple of years?

Tschirky: The Resilience and Adapta-
tion practice is a growing area within the 
firm responding to client needs and organ-
ically growing from the firm’s existing ser-
vice offerings. One of the unique aspects 
of the Resilience and Adaptation practice 
is the need to organize across the firm due 
to the multidisciplinary nature of projects 
and the evolution of those services for both 
public and private sector clients.

CCBJ: How are you able to differentiate 
from the services that other competitors 
provide? What is unique about your Re-
silience and Adaptation practice?

Tschirky: Geosyntec’s Resilience and 
Adaptation practice is focused on envi-

ronmental resiliency - how natural systems 
and built infrastructure can better respond 
to the challenges of climate change and the 
associated risks, particularly flooding. Our 
practice draws on our multidisciplinary 
group of scientists and engineers to de-
liver innovative solutions to complex issues 
where communities, infrastructure, and 
environment intersect. We believe in ad-
vancing the body of knowledge and apply-
ing the latest technologies to plan and de-
sign resilient approaches. This has included 
cloud-based platforms integrating weather 
forecasts, real-time monitoring data, and 
modeling to better manage stormwater 
and provide business owners with resil-
ience and adaptation flood response strate-
gies texted directly to their phones.  

CCBJ: How is the competitive landscape 
for Adaptation and Resiliency services? 
What trends have you noticed?

Tschirky: The landscape for Resilien-
cy and Adaptation services continues to 
evolve. Much of the recent focus has been 
on coastal urban communities with efforts 
coming in response to major storm events 
in these areas. Hurricane Katrina in New 
Orleans, Superstorm Sandy in New York, 
and Hurricane Harvey in Houston are 
examples where funding and innovation 
in resilient design have followed. Govern-
ment entities post-storm have been lead-
ing the demand for services but there is 
starting to be a more diverse client mix. 
Recently, we are seeing more proactive 
thinking regarding increasing flood risks 
and resiliency planning by regional plan-
ning councils, counties, and cities in areas 
such as San Francisco and Southeast Flor-
ida. Industrial and private clients are start-
ing to recognize the potential risks and li-
abilities associated with inaction. However, 
the regulatory and legal framework around 
these issues is still in its infancy.  

The hardest reality to face 
is that not all areas can be 
protected, or risks minimized 
and the solution in some places 
may be relocation and retreat.     

CCBJ: What are some outstanding Ad-
aptation and Resiliency projects that you 
have conducted in the last 2 years? 

Tschirky: Recently, Geosyntec has been 
involved in helping Broward County Flor-
ida with developing a future 100-year flood 
elevation map. The goal of the forward-
looking project is to establish a baseline 
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for future resiliency for Broward County 
buildings and infrastructure to prepare for 
projected sea level rise and climate-change 
induced hydrological changes. This coun-
ty-wide integrated modeling effort is the 
first of its kind in Florida to represent the 
impacts from future climate change and 
leverage that data to set county-wide regu-
latory standards. Using future projections 
of sea level rise, corresponding changes to 
groundwater levels, as well as projected 
changes in rainfall durations and intensity, 
a future conditions 100-year flood model 
will be developed to provide a new regula-
tory flood elevation map. The overall result 
will be reducing flood risk for development 
and re-development, while increasing the 
sustainability of structures over their lifes-
pan. 

Following Hurricane Sandy, Geosyntec 
as part of the New York City Economic 
Development Corporation (NYCEDC) 
Resiliency Innovations for a Stronger 
Economy (RISE:NYC) program assisted 
small businesses in New York City to bet-
ter withstand future flooding through the 
development of an autonomous, cloud-
based flood alerting system and educating 
business owners about floodproofing strat-
egies they can implement to increase their 
resiliency. 

Flood risk resiliency audits of 30 small 
businesses in the city affected by Super-
storm Sandy collected site-specific infor-
mation related to potential flood vulner-
abilities to help improve understanding 
of potential risk of flooding and flood-
induced damage and identify measures 
which could be implemented to mitigate 
their risk. 

A Resiliency Dashboard was also de-
veloped for each small business site that 
will display forecasted rainfall information, 
storm surge forecast and estimated flood 
risk (based on site-specific modeling). 
The dashboards will also provide options 
for floodproofing measures that the small 
business can employ to help protect their 
business site from potential flooding. 

These dashboards will allow business 
owners to access real-time conditions at 
their businesses from anywhere with an 
internet connection and users will have the 
option of receiving email or SMS alerts 
when alerting thresholds are triggered. The 
end-product developed by the Geosyntec 
project team will be a highly flexible and 
adaptable system with an intuitive, easy-
to-use interface capable of independently 
and automatically monitoring current and 
predicted storm event conditions. The ulti-
mate goal of the system is to increase the 
resiliency of local businesses to withstand 
potentially catastrophic storm events, al-
lowing them to remain in business and 
generate income for their owners. 

CCBJ: What are the most significant 
challenges that the country faces when it 
comes to coastal flooding risks? How are 
they being addressed and what are some 
possible future scenarios?

Tschirky: Coastal flooding represents a 
significant challenge both in terms of un-
derstanding and recognizing magnitude of 
the risk and in educating and mobilizing 
the public and political decision-makers to 
invest and take the necessary steps to re-
duce the risk. 

The political noise around climate 
change has hampered the ability to re-
spond to the real risks faced particularly 
in coastal regions. Resilient and adapta-
tive approaches to planning and design 
in coastal areas can be applied regardless. 
Coastal regions have seen double and even 
triple digit increases in population in the 
last 50 years, the impact of large storm 
events cannot be missed on the news, and 
rising seas provide the creeping platform 
for flooding the coastal storm surge to 
reach farther inland. 

Coupled with changing rainfall inten-
sities and durations, these represent new 
challenges to planning and design. These 
risks must be addressed using a diverse set 
of strategies founded on sound science, in-
novative engineering, and addressing com-
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munity, ecology, and risk reduction togeth-
er from the start of the planning process. 

Rethink... not just rebuild. 

Depending on the scenario, solutions 
can be regional in scale or local, ranging 
from levee systems to floodproofing utili-
ties within key facilities. Given the range 
of long-term predictions, adaptative ap-
proaches represent a potentially more pal-
atable economic solution by designing for 
shorter term needs while leaving space to 
expand, add to, or alter flood protection 
measures in the future. The hardest reality 
to face is that not all areas can be protect-
ed, or risks minimized and the solution in 
some places may be relocation and retreat.     

CCBJ: How are these projects being 
funded?

Tschirky: To date Resiliency and Adap-
tation projects have generally been funded 
in a reactive manner. Funds typically from 
the Federal government have followed 
natural disasters for post-disaster recovery 
and reconstruction. Often these funds are 
restricted to rebuilding. There is a need to 

shift this thinking to allow more innova-
tion and resilient solutions rather than re-
pairing failures. Rethink not just rebuild. 

Design competitions such as Rebuild by 
Design after Hurricane Sandy started to 
advocate this approach. More proactive in-
vestment in resilient and adaptative plan-
ning and design in advance of events can 
significantly reduce post-disaster recovery 
costs.     

CCBJ: How do you believe that coastal 
engineering services will evolve over the 
next 5 to 10 years? How will they be sup-
ported and which changes in technology 
will be required?

Tschirky: Coastal engineering contin-
ues to evolve into a more diverse branch of 
engineering. While coastal engineers must 
understand climate change science, the real 
challenge for engineering is in the response 
to climate change impacts. This is going to 
require a shift in design thinking from cer-
tainty to uncertainty, from designing for a 
single design event to understanding the 
risk and consequences of events beyond 
the traditional ‘design storm’. 

From an engineering and public per-
ception perspective there is an uncomfort-
ableness with the adaptive approaches re-
quired. These can sometimes be perceived 
as reactive or trial-and-error but this shift 
in approach and understanding will be re-
quired to develop effective resilient solu-
tions. 

The use of nature-based solutions such 
as living shorelines will become a critical 
part of engineered solutions. Changing cli-
mate in the complex and dynamic environ-
ment along coasts necessitates the coastal 
engineer to interact with an increasing 
number of other disciplines. 

For example, at Geosyntec, our storm-
water, groundwater, coastal specialists are 
working together to address impacts of 
changing water tables on groundwater-
surface water interaction in low laying 
coastal areas subject to rising sea levels. 
Coastal engineering must embrace the 
entirety of the problem including physical 
processes, environmental impacts, and so-
cioeconomics. 

CCBJ: What are some of the most out-
standing technologies available today 
that are being used for coastal engineer-
ing projects?

Tschirky: The continued growth and 
improvement of numerical modeling fu-
eled by increased computing power has 
and continues to be a key technology in 
evaluating coastal processes and proposed 
engineering measures. This coupled with 
improved collection and data management 
of large spatial and temporal environmen-
tal data sets will aid in better understand-
ing the responses of ecological systems to 
changes is going to be significant to coastal 
engineering projects. 

Integration of monitoring data and 
predictive modeling through cloud-based 
approaches provides new opportunities to 
create systems that respond to changing 
conditions and take measures necessary to 
adapt allowing quicker recovery. 

NOAA Measurements of Change in Sea Level: 1992-2020

Source: National Oceanic and Atmospheric Administration
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Moving forward we must also embrace 
technology to better convey complex issues 
to be understandable by government offi-
cials and the public through infographics, 
maps, animations, and even virtual reality 
to help stakeholders envision the alterna-
tives and future changes. R

The whole infrastructure 
sector should capitalize on 
how investors are becoming 
increasingly ESG-conscious. To 
that end, the term sustainability 
and resilience must be defined 
and applied with rigor to avoid 
deterring those investors afraid 
of just green-washing projects. 


