Making Sense of Sea-Level
Rise in Planning
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Ground Rules

 Please silence phone
» Be respectful of all positions/questions
* ELMO (enough lets move on)

» Marina

* PARTICIPATION




Introductions
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What IS sea-level rise?

- SEA LEVEL

THE STARTING POINT OF WATER DEPTH




How do we know?
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TIDE STATIONS




How do we know?
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Over 7 inches in Dauphin Island since 1966

Eglin Air
Force Base

Over 5 inches in Dauphin Islandsince 1993

https://tidesandcurrents.noaa.gov/sltrends/



https://tidesandcurrents.noaa.gov/sltrends/

Small Rise Causes Big Changes

Coastal Dynamics of Sea Level Rise (SLR)

AGU Journal Earth’s Future Special Issue on Gulf Sea Level Rise



http://agupubs.onlinelibrary.wiley.com/hub/issue/10.1002/(ISSN)2328-4277.GULFSEARISE1/

Small Rise Causes Big Changes

AGU Journal Earth’s Future Special Issue on Gulf Sea Level Rise



http://agupubs.onlinelibrary.wiley.com/hub/issue/10.1002/(ISSN)2328-4277.GULFSEARISE1/

Makes existing hazards
KT WOrse

« Storm surge

* Nuisance flooding
* Erosion

e Salt-water intrusion

» Storm water management



Effects of SLR on Communities

Adapted from Martinich et al 2013
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Why do we have sea-level
rise scenarios?



Mean Sea Level (feet)

Global Scenarios - 2017
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Why such a large range?
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Three major reason *° """
US companies act on climate
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1 — We do not know how much carbon will be in the atmosphere.




Three major reasons for scenarios

CO2 Concentration (ppmv)

Global Average Temperature and

Carbon Dioxide Concentrations, 1880 - 2004
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2 — Natural variability




Three major reasons for scenarios

3 — Still studying the ice sheet melt —the science to watch!




10
—Low —Intermediate-Low
8 —Intermediate Intermediate-High
gy
é6 High —Extreme
O
>
v
-
<4
Q
N
c
02
=
0)
2000 2020 2040

Global Scenarios - 2017

2060

2080

2100

Range of
scientifically
possible
scenarios



How to narrow down
scenarios?



Likelihood of scenarios

Global Sea Level Rise RCP2.6 RCP4.5 RCP8.5
Scenario dramatic modest no change
reduction of reduction in in carbon
carbon carbon emissions
emissions emissions
Low 94% 98% 100%
Intermediate-low 49% 73% 96%
Intermediate 2% 3% 17%
0.4% 0.5% 1.3%
0.1% 0.1% 0.3%
Extreme 0.05% 0.05% 0.1%




How to narrow down
scenarios?



What is your flood risk tolerance?

High Tolerance for Risk Minor Impact

Moderate Tolerance for Risk Moderate Impact

Low Tolerance for Risk Major Impact




Thinking about your risk tolerance

» Scale dependent
 Location dependent
 Cost/value

* Function

» Critical service?

« Number of people impacted
 Length of Time

High Tolerance for Risk

Moderate Tolerance for Risk

Low Tolerance for Risk




Risk Tolerance Examples

* Hospital
* High Expense High Tolerance for Risk
» Critical function
* Long-term

* Buying A Home
* Moderate Expense Moderate Tolerance for Risk
* Critical function — to who?
» Mid-term (30 years)

» Shed
* Minor Expense
* Not critical
e Short-term

Low Tolerance for Risk




How to narrow scenarios?



Linking risk tolerance & likelihood

Sea level rise scenario Likelihood v

Low High Tolerance for Risk

Intermediate-low

Intermediate
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Extreme
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Which set of scenarios?



Relative Sea Level Rise
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The map above illustrates regional trends in sea level, with arrows representing the direction and magnitude of change. Click on an arrow to access additional information about that station.



Dauphin Island Scenarios
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Putting 1t all together



Hospital in a Coastal County

Risk tolerance?
e Low

Scenario?
* High or Extreme

High Tolerance for Risk

Sea level rise scenario Likelihood

Low 100%
Intermediate-low 96%
Intermediate 17%

1.3%
0.3%
Extreme 0.1%

Low Tolerance for Risk




Relative Sea Level Change
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Next Steps



projections

Sea Level Rise Scenarios and Future High Tide Flooding for Hancock County, MS

The repart, Glubal and Segwvnal Ses Level Bne Sonnanas bor the Unfled S2ates Lanuary 20170 symtbhesicey the
Aatest seq fevel tise (SLR] research 1o provide wpdated globol and regional SLR scamarios. Slobal SLR scenarion
project how overage globol meun sea level may change in the future, Reglanol SLN
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First Step — use locally-relevant

ly Asked Q;

Freq
How are these scenarios defferent from previows stadies?

The lanuary 2017 report updates SLR scenanos to sccount for the latest advancements in soentific understanding of
dimate change and the many complex processes that drive SLE. This work comribeses 1o the Nationai Clmare
Aszeszment, required by Congress to be completed every four years. Movre detalls on methods are in Section 4 of the
report

How do | integrate the 2017 scenarios into my existing SUA planning ?
Integraton of SLR scenencs into @ project depends on stage and type of planning and consideration of available
resources, risk thresholds, planming time-trame, ¢ata needs, and political wil. Secommendations
o Compare 2017 scesaros 10 SCenanos aurently in use, If the deTerence wouwld significantly Impacs the effecavensss
of the project/planning, conmder updeting
* Tor projects in earty planning stages, the 2017 scensrios are most appropoiate
* Stay up-to-tate with smerging SLR soence and continue rvalusting decisions around projects/planning

What detesmines the probabiity or Nkefihood of each SLR scenario?

The likelibood of each SLR sceneno depends on the amount of carban

{25 in the atmosphere. Carbon emission SCenarkos, 2ise known 22

Representative Concenration Pathways of RCPL, tepresent ddferent

potensiai futures baded on policies and actions of peaple glodally. The tatle below expiores the prodabiley of each SER
LANAHO Lader Brane Sflerent RCPy QP2 6 i # dramatic reduction of carbon cutreatly in the stmotphers; RCPES i
modest decranse in global carbon emissions. sad, RCPE S & continuing on the current globel emnaion trajectory

What do the probabdities mean?

The updated scenanos, low through extreme
cover the range of soentfically plausidie
scenanios. Probabilities el us understand the
likatingod of sach scenarno occurning. For

wexampie, ungder RCPE S, A i 100% likely the law - .

there Witk be at beast | Soot of SLA by 2100, white | Stermediate dow “N | T3% | W

there is » low probebifity thet there wil be 8.2 o » - ire
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tatrame c.08% 00w o

How can p Rdithes be used when

for SLR?

Probabiities holp determine which sceneriof 1) et superts your risk 1olerance
In planning For axampie, 4ithough the vatreme scenaria has 4 low probabiiey
of ocourring, you may went 1o plen for it when protecting long-term investments with low rak-tolerance; for instance, »
miinary base or water trestrment fsaility. More information on scenano sefection snd risk & in Sechion 6.1 of the report
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https://coast.noaa.gov/digitalcoast/tools/slr
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https://coast.noaa.gov/digitalcoast/tools/slr

ranslate your scenario — future storm surge
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https://coast.noaa.gov/digitalcoast/tools/slr

Recap

» Sea-level rise Is already impacting our coast
» Scenario probabilities = planning power

* Risk-based planning is a useful approach to integrating
sea-level rise scenarios

* Scenario selection is step one of integrating sea-level
rise

» Use that information to understand impacts
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Questions???

r.collini@msstate.edu m.heming@misstate.edu
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