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summary

* SFWMD has established an initial set of metrics to aid climate-
informed decision-making and resilience planning.

* SFWMD has documented emerging trends in water and climate
metrics monitored by SFWMD to inform and support its mission
activities.

* SFWMD is effectively monitoring evolving climate conditions and
system responses.

* SFWMD is actively collaborating with local and regional institutions to

and create the projections.
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Background — SFWMD

Recognizing changing conditions in a non-stationary climate
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https://etc.usf.edu/clippix/picture/water-cycle-illustration-with-directional-arrows.html

Background — Resiliency Program

Program Highlights
=) \Water and Climate Resilience Metrics

Advancing relevant data and science on observed changing conditions and future projections to support resiliency planning
strategies and making it available to the public and partner agencies.

Regional Consistency in Assessing Vulnerability and Adaptation Planning

Advancing tools, techniques, and models to support local and regional vulnerability assessments and adaptation planning,
through continuous implementation of the Flood Protection Level of Service (FPLOS) Program, Water Supply Plans, and
Ecosystem Restoration efforts.

Sea Level Rise and Flood Resiliency Plan

Characterizing a comprehensive list of priority resiliency projects with the goal of reducing the risks of flooding, sea level rise,
and other climate impacts on water resources and increasing community and ecosystem resiliency in Central and Southern
Florida.

Resiliency Projects Implementation

Implementing relevant, funded projects to enhance infrastructure to current and future conditions, improve storage and
conveyance capacity, increase operational flexibility, maximize the integration of nature-based solutions, enhance coastal
wetlands and other ecosystem services, along with piloting innovative technologies that aid in protecting water systems in
Central and Southern Florida.

Resiliency Coordination Forum

Promoting regional coordination and partnership opportunities by holding proactive discussions, leveraging technical
knowledge and exchanging information, and fostering a constructive environment to discuss tangible asset-level solutions and
support decision making on water resource management.

sfwmd.gov/resiliency



Introduction

15 Priority Metrics ldentified

e Climate metrics, which are the primary drivers of observed changes in climate conditions that impact the

hydrological cycle.

» Resilience metrics, which represent observed consequences of changing climate conditions and can be
managed or mitigated through operation of the water management system or implementation of adaptation

strategies.

Hydrology
Rainfall

Evapotranspiration
Groundwater Levels

Minimum Flows and Water Levels (MFLs) —Exceedances/Violations

I

Flooding Events

Water Quality
9. Water Temperature

10. Dissolved Oxygen
11. pH
12. Specific Conductance

Sea Level
6. Tidal Elevations at Coastal Structures
7. High Tide Events

8. Saltwater Intrusion — Chloride Levels

Ecosystem
13. Salinity in the Everglades and Biscayne Bay

14. Soil Subsidence/Accretion

15. Estuarine Inland Migration

sfwmd.gov/resiliency



Introduction

Consistent Analytical Approach Selected

* Linear Regression (correlation, not prediction) —
To define relationships between variables.

LINEAR REGRESSION

The thing we want

to explain ie 77% of the variance in y is If you only had data on x, this line
explained by x. Below ¢.30% means provides your best estimate of y. If the
D\EZ%’\II/EBEII,\‘ET they're hardly connected. Above 45% fit is strong and no major ourliers, x could

be used as a surrogate or forecast of y.

_»"S<LINE OF BEST FIT

and they're practically the same.
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If a data point falls outside these

o) lines, you're 4s% sure there is
7 something special about it causing it
to do better or worse than others -
OQUTLIER an ‘outlier’ worth understanding
~70
N _ INDEPENDENT The factor we think

- ~ might influence the

x & VARIABLE dependent variable

* Mann Kendall (Non-seasonal and seasonal) —

To identify trends over time.
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Accomplishments

documented

Water and Climate h / ’ . F :
" . observed trends observed trends
Resilience Metrics fully automated with scientifically
real time data access described in the SFER

South Florida 2 M etri S

Flood Information
Resource Hub Future Projections

launched, with 600+ past derived from global climate
flood observation datapoints models to inform rainfall and tide
compiled by flood prone areas scenario formulation
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Key Publications

Technical Reports — Standalone and South Florida Environmental Report (CHapter2B)

2023 Sentm Fieriga Rusart - Velume 1 Chaster 28 3024 St Flarida Ragart - Vauma 1 Chagter 28

Chapter 2B:

Water and Climate Resilience Metrics ! Fhapter ZB .
R ki e asris s ot : |Water and Climate Resilience Metrics

2022

'SOUTH FLORIDA ENVIRONMENTAL REPORT - =

Water Year 2021 (May 1, 2020-April 30, 2021)
Fiscal Year 2021 (Oct. 1, 2020-5ept. 30, 2021)

The 2022 Sauth Marids Emiracmentsl Aeport [FER] documents an important yeer of retration, scerntfic and mgneeng
accomplbmants in the Kimees fasn, Laks Olaechobes, Erasplader and South Flonds contal ars. The nport sho provde
ety anabpum, Eraccial Frofetn.

& o » The seport corvars smeaemartal rmaion for Wter Sear 021 (WY2031; May 1, 2025-Aped 32, 2031) and project budgutary and b et ol
Water and Climate Resilience Metrics e ot ptEli o 126m S
PHASE TERM OBSERVED TRENDS
Final Report 7,2021
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https://www.sfwmd.gov/sites/default/files/Water-and-Climate-Resilience-Metrics-Final-Report-2021-12-17.pdf
https://www.sfwmd.gov/sites/default/files/2022_sfer_highlights_Final_LR.pdf
https://apps.sfwmd.gov/sfwmd/SFER/2023_sfer_final/v1/chapters/v1_ch2b.pdf
https://apps.sfwmd.gov/sfwmd/SFER/2024_sfer_draft/v1/chapters/v1_ch2b.pdf

Key Publications

Online Resources — Resilience Metris Hub

Emerging Trends in Regional Resiliency

Future Outlook in Regional Resiliency

Future Extreme Rainfall Change Factors for Flood Resiliency Planning in
South Florida Web Application

Regional Rainfall Elevations at Coastal Structures and Sea Saltwater Intrusion in Coastal Aquifers
Level Rise
Changss in reinfall psttarns will impact Tailwater and headwatar elevetions at coastal The inland migration of saltwater poses a
people and ecosystems by sltering the structures represent how sea level rise sffects threat to water supply and critical freshwater
amount of water in our region throughout t.. stormwater discharge capacity in South... habitsts.

- . S SOUTH FLORIDA
D B HYD R : ENVIRONMENTAL REPORT
W), ENVIRONMENTAL

DBHydro Insights

Goospatial/Gecgraphic Information Systems (GIS]

/MD GI3 Cpen Data Hub

'YDRO iz the South Florids Water
i corporste

hydrogeclogic

SEWMD GIS Hub

tory Maps are featured to explorz and

e iz where our pu

Salinity in the Everglades Estuarine and Mangrove Inland Soil Subsidence in South Florida Lo 5
Migration ) )

The sslinization of previously freshwater Trends in Estuarine Inland Migretion provide Maintaining soil elevations within coastal and
systems poses threats to seversl factors. insights to the impacts of sea level rise in intertidal habitats, as sea | changes, is an
coastal areas and the Everglades. indicator of long-term stability of coastal.

ne data.
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https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/

Key Publications

Online Resources — Resilience Metris Hub (continued

Site:| 528 - 5-23 SPILLWAY ON CANAL C-B AT TI

Site: 528

5-28 SPILLWAY ON CANAL C-8 AT TIDEWATER  Latitude: 25.8720328  Longitude: -20.18085

Current Conditions at 528

Tidal Water Level at 528
Daily and Annual Means
mit: ft NGV
ugh 12120, 2

Zaom &m 1y Al

©
232 £ s38 £ 1350 1882 1532 nss8 EEs 2000 2002 2008 2008 010 21z ma 2018 08 2020
383 330 2000 2005 2010 2015 2020
" 5
Daily Mean — ——w— Anual Mean  ——— Annual Mean Trend
(e: y=0.011x » D.568)
Tidal Water Level at 528
Statistics Percentile
Count Min Median Max Mean Standard Deviation
15238 -037 086 397 096
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https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/

Emerging Trends — At the 2024 WI| Symposium

 Rainfall (Sub-Daily)
e Session 8 — Tuesday, February 20, 1:30 PM, Room 2335

* Flood Events/Occurrence
e Session 22 — Wednesday, February 21, 10:30 AM, Room 2335

e Evapotranspiration (this session)
e Session 24 — Wednesday, February 21, 10:30 AM, Room 2335

* MFLS
e Session 29 — Wednesday, February 21, 1:00 PM, Room 2335

e Tidal Elevations at Coastal Structures
e Session 29 — Wednesday, February 21, 1:00 PM, Room 2335

sfwmd.gov/resiliency



Emerging Trends - Rainfall

Wet Season Rainfall Trend:
East Caloosahatchee
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Figure 2B-8. Results of the rainfall trend analysis for July, 1935 to 2018.
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Figure 2B-11. Results of the rainfall trend analysis for October, 1935 to 2018.
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Emerging Trends — Salinity
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Table 2B-2. Summary of statistics and trend analyses results in Florida Bay.

AC MC AH ™ JB TC

Period of Record  2009-2022 2008-2022 2008-2022 2008-2022 2008-2022 2008-2022
Minimum Value 5.60 4.00 0.00 0.40 0.20 0.40
Median Value 3520 27.30 220 17.15 11.00 23.05
Maximum Value 82.00 63.40 47.90 49.70 55.70 56.30
Average 76.40 59.40 47.90 49.30 55.50 55.90
Magnitude 3542 3542 8.87 17.62 14.93 23.12
Probability value 0.74 0.55 0.87 0.55 0.30 0.70
Sen's Slope 0.14 0.35 0.05 0.32 0.70 0.29

Observed trend Mo trend Mo trend No trend Mo trend Mo trend Mo trend

%

T sy &
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Emerging Trends — Accretion/Soil Subsidence
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Figure 2B-14. Locations of nan-flooded, frequently flocded,
and permanently flocded soil manitoring sites in Florida Bay.
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Figure 2B-15. Elevation change rates in millimeters per year (mm/yr).
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Emerging Trends — Estuarine Migration

1540 Narthern White Zone: Boundary
w— 1554 Narthem White Zone Boundary

v oy —

Figure 2B-18. Map of vegetation type in the southeastern glades showing the white zone,
1994 and 1940 northern white zone boundary, and historic mangrove migration zone.

Table 2B-4. Historic mangrove migration zone transect length statistics.

Frequency Minimum Mean Maximum
Location (number of Transect Length Transect Length Transect Length
transects) (feet) (feet) (feet)
Eastof US 1 19 2613.89 6,807 65 10,279.76
West of US 1 25 799.76 272661 T.196.07

sfwmd.gov/resiliency



Future Outlook — Extreme Rainfall Change Factors

long-term

@ Resiliencs Metrics Hub
Extreme Rainfall Change Factors for Flood Resiliency Planning in South Florida

Collaborators

ZUSGS ==
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Legend

Change Factors - 3 Day, 100 yr, 50%
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Lirrit saarch 2o map wtant

=] T Change Factor Definition from the
PRI a = L. Multiplicative Quantile Delta Method
= Fto-c(G) * {Fm-p(G)/F *m-c (G)}
T g [ . )
= = CF
- F-10-¢(G) = Historic Observed Rainfall Term
S - F-m-~c (G) = Modeled Historic Rainfall Term
8 =7 F-'m-p|(G) = Modeled Projected Rainfall Term
a4 Change Factor (CF) = F-m-p(G)/F1m-c(G)
m——
—
= | e Change Factor = Modeled Projected Rainfall
=L T T . Modeled Historic Rainfall
0 5 10 15
Frecipkation depth inches) Future Rainfall = Observed Rainfall * CF
Figure 1.  Change factor definition from the multiplicative quantile delta method (Adapted from Irizarry et al.

2016, and as established by Yin et al. 2019).
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Future Outlook — Enhanced Tide Predictions

(short-term)
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Next Steps

Continuous monitoring and reporting (SFER 2A and 2B)
* Data refinements
* Advanced data correlation analyses

* More regional comparisons

Regular updates to Resilience Metrics Hub
* New in 2024: Rainfall Sub-daily, Flood Observations Repository, Drought, Tide Forecast

Public engagement

Inter-agency and academic partnerships

sfwmd.gov/resiliency



Informing Resiliency Planning

| Stronger SFWMD planning capacity by documenting and
publishing observed trends districtwide, based on best
| available data analysis and science-based approaches

Better substantiated modeling assumptions and risk
informed operational decisions

-

| Smarter infrastructure investment decisions, supported by
robust assessment of current and anticipated future climate
| conditions

More educated and engaged stakeholders and partner
agencies in water resilience aspects

Enhanced resilience of District’s projects, regarding
observed or expected changes in climate

i ATLANTIC

GULF OF

MEXICO

Basin Assessment Priority

I tigh (2015 - 2023)

[ Moderate (2023 - 2027)

[ Low (2027 - 2031)

Basin Assessment Status
Gompleted

‘Ongoing
Future

.. Basin Assessment Priority and Status Map
Flood Protection Level of Service

o w4 @ 8 100 Kometrs

0 2 W 40 0 oM

2023 SEA LEVEL RISE AND
FLOOD RESILIENCY PLAN

Building Resilience and Mitigating Risks
to South Florida’s Water Resources
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Q&A —Thank you!

Sign-up for our updates by visiting https://www.sfwmd.gov/news-events and following these steps:
1 - Click on the “Subscribe for Email” icon
2 - Enter your email address
3 - Select “District Resiliency” under Subscription Topics

Quxis [0 o QO@OOO

WHO WE OUR DOING BUSINESS COMMUNITY & SCIENCE NEWS &
ARE ‘WORK WITH US RESIDENTS & DATA MEETINGS

SOUTH FLORIDA

WATER MANAGEMENT DISTRICT

v

Welcome ncortez@sfwmd.gov

Quick Subscribe for ncortez@sfwmd.gov

South Florida Water Management District offers updates on the tapics below. Subscribe by
checking the boxes; unsubscribe by unchecking the boxes.

Access your subscriber preferences to update your subscriptions or modify your password
or email address without adding subscriptions

Home >> News Events

Subscription Topics

News and Meetings
Our large network of communication channels allows you to interact with the District, share opinions, participate General Agency News
s in public meetings and engage with us in real-time. You can also use these channels to read statements and news §
releases, find information during an emergency, or learn about our mission and the work we do. The following is Key Water Conattions I @
adirectory of all of the District's communication channels. District Resiliency

Spanish Language Media

DBHydro Insignts T
Public Mestings and Forums
! ' NEWS Weekly Did You Know (F
5 (] Public Notices

Subscribe for Email News Phato & Video Facebook @SFWMD

5 O News.
News Archive (Oct. 0)

Governing Board Meeting Notices

sfwmd.gov/resiliency
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