SOUTH FLORIDA WATER MANAGEMENT DISTRICT

An Overview of the
Global and Regional
Sea Level Projections:
Means and Extremes

Jayantha Obeysekera (‘Obey’)
South Florida Water Management District

12th International Symposium on Biogeochemistry of Wetlands
April 25, 2018

- sFuwmd.agow



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Regional Water Management System
in Florida: Future Concerns

Forward Pumps

Stressors:

> Sea Level Rise &
Storm Surge

» Rising Water Table

> Possible increased
extreme rainfall

King Tide
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Sea Level Trends: Ocean side of Coastal

Discharge Structures in south Florida
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Sources of Global and Regional Sea Level

Change

Global Sea-Level Change Thermal Expansion a
[ { ana-case
What causes sea |evel to change? ice Melting
Thermal Expansion As glaciers,
As water warms, Greenland and
Land Water Sto;afFe it expands Antarctica Ice

Changes in run Land Water Sheets melt, they

and storage of add mass

surface and ground Sto ra ge

water affect
sea levels

Regional

Regional Sea Level

Dynamics Effects

Dynamical Sea Level Ice Melt Effects
surface and deep gravitational and other
ocean circulation changes due to redistribution

changes of land-based ice mass

Global
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Regional/Local Sea Level Change

» Change in Relative Sea Level (RSL): *suggested in Nicholls etal,, 2011
ARSL = ASL; + ASLgy + ASLg;+ ASLyy

Global / \
Vertical Land
Movement

Ocean Dynamlcs

Gravitational Effects (Glaciers, Ice Sheets) (Uplift/Subsidence,GIA)

7 1
9
; 0.8
0.6
0.4

Sea level rise might not be so ...but it will be really bad in places
bad in places where the land where the land is sinking.
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Global & Regional Mean SLR Projections

Pazsage

> IPCC AR5 (2013, 2014) i Ly

The median projection for 2100 for the RCP 8.5 scenario
is 0.73 with a range of 0.53 m to 0.97 m (Table All 7.7)-
“median confidence” (range has a probability of 66%.).
There is a 33% probability the range could be larger.

r

» United States: Waves of SLR scenario development:
— Wave l:Discrete Scenarios with no likelihood assigned. VLM the only adjustment

— Wave ll: Contributing factors considered, their uncertainties, and geographic
patterns

— Wave lll: Extended component-based approach. Also introduced probabilistic
assessments of contributing factors conditioned on emission scenarios e

— Wave IV: Address deep uncertainty associated with high end scenarios an:
. o -
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Global Mean Sea Level Rise (cm above 1992)
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Scenario approach (NOAA, 2012) for 3™ National

Climate Assessment
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Global Sea Level Rise Scenarios for the
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Confidence (>90%) was assigned to the range
as bounding possible futures, with no
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DoD Project (Hall et al. 2016): GMSL Scenarios for

installations world-wide

REGIONAL SEA LEVEL 2.0m
SCENARIOS FOR G

=== Highest - 2.0 m
= High-1.5m
Medium — 1.0 m
Low —0.5m

1.5

Lowest—0.2m
1.0 »]

Site Locations
By Service
(1,774 total)

0.5 pf

Global Mean Sea Level (m above 1992)

Army - Active (109)

0.0 »i

Iy r Y
1992 2000

Installation RFA NTR: 100 yr Return Level

60 E 90 E 120 E 150 E 180 E 150 W 120 W S0'W &0 W 30 W @
. = =

» Scenario approach, no probabilities ?5-N&'}m;?::;%xw§9 _%m@%@% | ﬁ
> Risk-based framing ol 0 [T 5 =

» Upper limit still based on Pfeffer " a (j“/ - \(-?\f g -
(2008) Newe &

Y \) | t.\”"i ;

» Regional Frequency Analysis for =—— *: VF:} , Z[_’/ ?
Extremes papEe—— N .

S — &l = s a
SFWMA OOV — — —— . |

1 I 1 1 .
— T 0 20 40 60 80 100 120 140 160 180 200 cm




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

NOAA (Sweet et al. 2017) for 4t National Climate

Assessment

NNNNN MMNNCWSW c di I P bah I
Conditional Probabilities ~ Scenarios
GLOBAL AND REGIONAL SEA . > Kopp et al. (20 14)
LEVEL RISE SCENARIOS FOR THE Highest
UNITED STATES "

» Conditional Probabilities
» Expert elicitation to get the tails
> DeConto & Pollard (2016)
» Antarctica can contribute
more, hence 2.5 m scenario

Probabilistic Range

Central Estimate

GMSL Rise by 2100
(not to scale)

Silver Spring, Marvland
January 2017

NOAA Global Mean Sea Level (GMSL) Scenarios for 2100

noaa = 2.5 :

.GEPARTMENT OF COMMERCE

oo G S 3 GMSL rise Scenario RCP2.6 RCP4.5 RCP8.5
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Regional Sea Level Projections

e Both Hall et al. (DoD 2016) and Sweet et al. (NOAA 2017)
accounted for all components

Intermediate (1.0 m) Scenario
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Unified SLR Projections: South Florida

g 80 Unified Sea Level Rise Projection

(Southeast Florida Regional Climate Change Compact, 2015)
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Nuisance Flooding to Chronic Flooding

KOAMA Technécal Report WOE CO-0FE 086
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PATTERNS AND PROJECTIONS OF HIGH ‘Minor’ Floods (5-yr average)
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Sea Level Extremes

Wave runup Wind Waves
Wave setup - s
u—/-xwé_\ gy,

ENSO
Tidal Range

Fig. 2. Diagram illustrating the contributions to sea level due to tides, storm surge and
wind-generated waves.

e General agreement that
extremes vary primarily with the
Mean Sea Level (MSL)

e SFWMD currently uses an
Empirical Simulation Technique
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Questions?
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“Hot Spot in our region”
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Decline in Florida

R MANAGEMENT DISTRICT
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“Coproduction of knowledge is believed to be an effective way to produce usable
climate science knowledge through a process of collaboration between scientists
and decision makers”
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Trends in Global Average Absolute Sea Level, 1870-2008
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Trend based on tidal gauges «
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- CSIRO (Commenwealth Scientific and Industrial Research Organisation). 2009. Sea level rise. Accessed November 2009,
http://www.cmar.csiro.au/sealevel.
- University of Colorado at Boulder. 2009. Sea level change: 2009 release #2. http://sealevel.colorado.edu.

For more infarmation, visit U.S. EPA's “Climate Change Indicators in the United States” at
www.epa.gov/climatechange/science/indicators.
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Improvde Tidal Boundary Conditions
for Regional Modeling

Surface Water Boundary Conditions
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