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Who we are

Kaus Raghukumar, Ph.D., Senior Scientist

Dr. Raghukumar is a physical oceanographer with 16
years of experience in modeling and at-sea
measurements of hydrodynamic processes, such as
surface waves, internal waves, and underwater

sound.

Craig Jones, Ph.D., Director of Marine Sciences and .

Engineering m
Dr. Jones is an Ocean and Environmental engineer | y
with 20 years’ experience in modeling and field
studies of coastal and estuarine systems and has
over 20 peer-reviewed publications.
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What is the problem?

How Rising Seas Will Affect Norfolk Base

This animation shows the flooding that's likely to occur at Naval
Station Norfolk, at current and higher sea levels, during the type of
storm that hits on average once a year.
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DoD Installation Risks

2/3 of DoD installations at risk of New approach required for
coastal hazards vulnerability assessments
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Example: Risks In the Arctic

> 30 m/year of erosion

consulting inc.

integml

71°N

70°N

\ " Wainwright |
/' - - Wwainwright ”

Declining sea-ice extent and
increasing sea surface temperature

EXPLANATION
T T T T Shoreline Change Rates (m/yr)
[ o 0

© Active DODsites — -186t0 -50

T

-20to -0.

{alaae ] s 0310+ 03

Wakd 173 Point Barrow AUry, +03to+ 2.0
\S A7 €4

= +20to+ 50
c\,\\)\‘c’ Elson Lagoon E0tos

= +50t0+10.9
9
Peard Bay | 0%4 - Drew Point Cae Halk
,,,,,,,,,,,,, ! ,J,.,,H 6 ,Cape Halkett
110 "l LR é:‘:ﬁ/_"” CamdenBay  Barterlsland ;
' WA ST S b i - 5 Kaktovik
S - o
Smith Bay Pogik | i § o)"‘ e, 35N /:);*”"”;'
it 3 5 2 I

Bay e
Icy Cape Harnson
Bay

Prudhoe Bay

- 2

Ve . IULL L E\ES
ssland

” 41l

NATIONAL PETROLEUM RESERVE ALASKA Demﬂfcatlo"

[ SOKILOMETERS

0 _ - OMIES

SERDP+ ESTCP

SYMPOSIUM

#SerdpEstcp2019



Traditional Coastal Hazards Approach

Present day- Total
Water Level approach

Flooding Scenarios

50-year

25-year
Storm surge

Storm surge
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Coastal flooding hazards are
dynamic in nature
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Coastal Adaptation Decision and Planning Tool (ADAPT)

Identify Infrastructure

Strategy Implementation Type and Risk Category

and Monitoring

Hazard Exposure

Phase 4
Evaluate Outcome of
Adaptation Response
Strategy

Final Phase 4
Outcome

Phase 2

Decision Horizon and
Hazard Scenario

Iterative Short-term Long-term

Phase 4
Evaluation

Quantitative Decision
Modelling and Uncertainty
Evaluation

Risk Level

Phase 3
Identify Adaptation
Response Strategy

VALUE ADDED
* Proactive and adaptive planning
* Explore future scenarios
* Quantitatively evaluate components (e.g. floodwater
infrastructure, erosion)
* End user buy-in and communication
* Adaptive management

Protect Accommodate

Withdraw
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Coastal Hazards Require Accurate Definition

Flooding and inundation Wave impacts

Changes in sediment supply and
transport
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Coastal Hazards Require Accurate Definition

Need: Improved tools for assessing the interactions of sea level rise, storm surge, and flooding

Solution: A quantitative description of coastal hazards and flooding that can be mapped to develop
strategies for installation and operational resiliency
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Coastal Hazards Mapping

Coastal Hozard Zones Structures Parcels
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.........................
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aetions that the Oty of Corpinteris ov the Coustel Commission moy take. See note in Table XX

> Develop metrics
> Identify exposure

> Evaluate operational, economic, infrastructure, and other impacts (e.g. UXO,
contamination)
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Adaptation Strategies

Do nothing Protect Accommodate Withdraw/Realign
* Nourishment * Elevate buildings *  Limit expansion
* Berm-building * Flood-proof buildings and development
* Living shorelines * Elevate land and roads  No rebuilding after
* Marsh restoration ¢ Increase construction storms
* Sandbags setbacks * Rebuilding
*  Reef restoration * Replacing vegetation restrictions after
* Seawalls storms
* Bulkheads

* Revetment
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Coastal ADAPT

Phase 1

Identify Infrastructure

Strategy Implementation o s [ ey

and Monitoring

Hazard Exposure

Final Phase 4
Outcome

Phase 4
Evaluate Outcome of
Adaptation Response
Strategy

Phase 2
Decision Horizon and
Hazard Scenario

Iterative Short-term Long-term

Phase 4
Evaluation

Quantitative Decision
Modelling and Uncertainty
Evaluation

Risk Level

Phase 3
Identify Adaptation
Response Strategy

Protect Accommodate

Withdraw

Coastal ADAPT framework allows for evaluation of both short- and long-term hazards and quantitative risk
metrics

Provides effective adaptation strategies for addressing compound threats to DoD installations and
infrastructure
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Readily Integrated into DoD Systems

« Consequences Assessment
Tool Set (CATS)

 Hazards include those from
hurricanes and earthquakes

708 pgca oo
« CATS can be readily extended
for training and planning / Quantitative Risk Assessment \
pu rpOSGS Hazard scenarios Vulnerability Risk curve
(& i 1 0.1
il o i 1
:: go.m -
0 ' 0 . ‘
LOW_IntensntyTgh L:ss costs * vun?

SERDP+ ESTCP

- SYMPOSili

#SerdpEstcp2019

consulting inc.

integml




Thank You!

Kaus Raghukumar, Ph.D.
Senior Scientist — Marine Sciences and
Engineering
kraghukumar@integral-corp.com
831.466.9630
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