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PRESENTATION OUTLINE

« Study Area

« BBSEER Objectives

« Challenges

« USACE Role in Resilience
 BBSEER SLC Approach

* Numerical Modeling

- Application to a PM: Adaptive
Foundational Resilience
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PROJECT OBJECTIVES

1) RESTORE SALINITY REGIMES, MINIMIZE UNNATURAL CANAL RELEASES:

Improve quantity, timing, and distribution of freshwater to estuarine
and nearshore subtidal areas, including mangrove and seagrass
areas (500-meter zone).
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2) FRESHWATER WETLAND WATER DEPTH, PONDING DURATION AND FLOW TIMING: xoE

Restore freshwater depths, hydroperiods, and flows, for dry and wet g o
seasons in terrestrial wetlands.
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3) RESTORE NATURAL ECOLOGICAL AND HYDROLOGICAL by
CONNECTIVITY:

Restore connectivity and habitat gradients in areas
compartmentalized by federal and state canal systems in Southern
Everglades, Model Lands, Biscayne Bay Coastal Wetlands.
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WATER RESILIENCE CHALLENGES IN SOUTH FLORIDA

TYPICAL LANDSCAPE AND CROSS-SECTION

Saltwater |
& Intrusion 3§

-~ 5

i - Lt . - sk 33 “r"'ﬂ -T-l- rL e b - '< oy - .:
(T Floridan Aqumr e LetIe SR eeress T AR ----_-_-__-1_ e o i
e L edepelepdegdgdugededipelgolegedepehs { Al 1 Raco ----,m--

a TGS JMU BHE RELVET ) mme e et mem cme: smed e— e

* Flood Protection Canals through Densely Populated Areas ¢ Mixed Land Uses
i qut Topography Porous leestone . Suscephble to Sea Level Change

BB OFFER




. USACE’'S ROLE IN EXTREME WEATHER RESILIENCE

W.E. Walker, R.J. Lempert, J.H. Kwakkel (2013)
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USACE SEA LEVEL CHANGE SCENARIOS

USACE High Curve 2085 [
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BBSEER MODELS, ROLES & RESPONSIBILITIES

RSMGL
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PERFORMANCE MEASURE: ADAPTIVE
FOUNDATIONAL RESILIENCE (AFR)

Adaptive Foundational Resilience is the ability of the foundational
vegetation (marsh and mangrove) to adapt to sea level rise by building
elevation (peat accretion) as a function of water depth, salinity and flow.
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FUTURE SEA LEVELS IMPACTS ON AFR
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topography resulting from actions in project
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» Ecological outcomes depend on future sea
levels
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Rebuilding, new projects,

community awareness, etc.
Disturbance

Prepare Disturbance
Anticipate

Disturbance

e

100% )
Prepare;
Adapt . :
Transform Absorb = | Anticipate;
Bounce Forward \ Withstand S Avoid
Q o
2 . : r= Resist: - ’ - ,
4 e - ’ _ Bounce Bacl Resilience increased:
S Withstand; ovu d _ : _
e - Absorb - Less loss in functionality
Bounce Back - Faster recovery time
0% Time

BBSEER




12

THANK YOU

Project Email: bbseercomments@Qusace.army.mil

Website Information: https://www.saj.usace.army.mil/BBSEER

BBSEER




13
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Relative sea level (feet)
North American Vertical Datum of 1988

SEA LEVEL TRACKER
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Sea Level Data and Projections for Vaca Key, FL (8723970)

Active and compliant tide gauge

\

=]|

%

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

— MSL Monthly Mean - 5-Year MSL Moving Average — USACE 2013-Low  — USACE 2013 - Intermediate — USACE 2013 - High

USACE Sea Level Change Predictions for Vaca Key, FL (8723970) using the NAVD88 datum.
Timeframe: Jan, 2000 - Jan, 2023 (23 years, 1 months).

Timeframe contains 275 missing points; the longest gap is 0 years, 4 months.

Rate of Sea Level Change: 0.013 ft/yr (2021) .



USACE INTERMEDIATE SLC CURVE AT VACA KEY, FL

« USACE Sea Level Change Intermediate o T P
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KEY SLC MODELING ASSUMPTIONS

1. 2085 Future with SLC will apply +1.6 ft offset to ECB22 (2022 current) tidal boundaries
= Recall that tidal boundary condition for RSMGL have already been updated to reflect
a more “realistic” signal & retain higher observed variability
= j.e. Harmonics/signal analyses developed by IMC (and coordinated through NOAA)
create tidal boundaries that accommodate both harmonic and residual behavior

2. Coastal Structures will be modeled to continue to function as they do today and
maintain ECB22 discharge capacity despite increased tailwater due to SLC.

= This is a modeling technique used in planning to account for specific infrastructure
adaptations that have yet to be identified (this avoids BBSEER from having to formulate
those features)

= Other programs and projects will be responsible for implementing changes to coastal
spillway structures and operations to achieve this assumed performance.

= |tis important to note that while hydraulic capacities will be maintained, simulated
performance will still change in response to canal / headwater changes.

3. Land use changes w/r to developed areas to remain static, same as existing condition
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KEY SLC MODELING ASSUMPTIONS (CONT)

4. Assume that land cover, vegetation & topography in natural systems will change in
response to sea level change

= Land cover migration will be informed by historic trends.

= Accretion rates will be derived from the Adaptive Foundation Resilience (AFR)
Performance Measure which performed a comprehensive literature review of what is
possible.

= This set of assumptions will help to illustrate in the modeling a realistic future and the
potential restoration resilience provided by the BBSEER project (i.e. conversely,
assuming no changes would just illustrate a “worst case” scenario of sea level
incursion)

= Application of the AFR performance measure during evaluation will “close the loop”
by testing the assumed accretion hypothesis to ensure that BBSEER can create the
necessary hydrology and porewater salinity conditions that promote the expected
accretion.

BBSEER




	Engineering for Climate Resilience: The BBSEER Approach�
	Slide Number 2
	Slide Number 4
	Slide Number 5
	USACE’s ROLE IN EXTREME WEATHER RESILIENCE 
	USACE Sea level change scenarios
	Slide Number 8
	Performance Measure: Adaptive Foundational Resilience (AFR)
	Future sea levels impacts on afr
	Prepare, Absorb, Recover, and Adapt (PARA) framework 
	Thank you
	EXTRA SLIDES
	Sea Level Tracker
	USACE Intermediate SLC Curve at Vaca Key, FL
	Key SLC Modeling Assumptions 
	Key SLC Modeling Assumptions (Cont) 

