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MEETING OBJECTIVES

2 Create a common understanding of 

climate change indicators, stressors 

and non-climate stressors and their 

impacts on hazards

2 Identify available data sources for 

tracking climate indicators from 

regional science partners

3 Identify opportunities to improve on 

existing data for implementation

4
Draft goals and objectives related to 

regionally consistent data use, improving 

how data is shared and communicated, and 

how data can be improved to encourage 

implementation

1 Define Terminology
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TODAY’S SCHEDULE 

1  WELCOME AND INTRODUCTION 9:00 -9:05

2 PURPOSE OF THE CHAPTER 9:05 - 9:10

3 HAZARDS, STRESSORS AND DRIVERS 9:10 - 9:30

4 REGIONAL TREND AND PROJECTION DATA 9:30 - 10:15

5 BREAK 10:15 - 10:30

6 GOALS, OBJECTIVES, ACTIONS 10:30 - 11:15

7 REPORT OUT 11:15 - 11:30

8 G/O/B CONT & MEASURING SUCCESS 11:30 - 11:50

8 NEXT STEPS 11:50 - 12:00



KNOW OUR TEAM

MAYA BURKE
ASSISTANT DIRECTOR, TBEP

CO-FACILITATOR, TB CSAP

TBRRC MPC MEMBER
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LIBBY CARNAHAN
FL SEA GRANT AGENT, UF/IFAS 

EXTENSION PINELLAS COUNTY

CO-FACILITATOR, TB CSAP

TBRRC MPC MEMBER

CHRIS ZAMBITO
SENIOR PROJECT MANAGER, 

ATKINS

TBRRC PARTNER



RRAP IN THE MOU
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DEVELOPMENT OF AN RRAP

The MOU calls for the development of a Regional Resiliency Action Plan with strategies 

for coordinated regional preparation for and adaptation to a rapidly changing global 

environment based on mapping of projected sea-level rise and resulting amplification of 
localized impacts of hurricanes and tropical storms. The plan must also identify funding 

strategies for mitigation and adaptation actions to deal with those impacts.

STRATEGIES BASED IN SCIENCE 

The MOU calls for strategies and actions to be based on sound science and technical 

data, and for coalition members to identify experts for guidance. The MOU also 

encourages the use the regional recognized sea-level rise projections as produced by 

the Tampa Bay Climate Science Advisory Panel to assess sea-level rise vulnerability, 

inform planning efforts, and provide guidance on what sea-level rise projections should 
be incorporated into local planning efforts.
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RRAP SCOPE AND PURPOSE

SCOPE 
• Defines or identifies existing goals, objectives, 

actions — local and regional — to support 

alignment on critical issues 

• Develop actionable strategies for the next 5 

years.

• Prioritize goals and actions to facilitate forward 

progress through:

○ Ensuring goals are high level to ensure 

widespread acceptance

○ Including a strong focus on risk reduction 

and adaptation

○ Integrating mitigation and sustainability

PURPOSE
• Creates a positive aspirational vision of 

resilient communities –– coastal and inland 

urban, suburban and rural 

• Considers federal and state planning 

requirements 

• Defines best practices, national metrics, 

certification programs

• Includes a scorecard

• Address equity issues throughout the 

entirety of the document.



CHAPTER PROCESS
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ADD ACTIONS BASED ON 

NEEDS

CHAPTER 1 WKSHP 1
CHAPTER 1 WORKSHOP 1

Clarify climate change terms, Identify data sources 

and preliminary data needs. Begin to develop goals, 

objectives and actions.

CHAPTER 2 -5 WORKSHOPS 

These chapter workshops will identify socioeconomic 

stressors and address impacts to public health; 
habitats and ecosystems, affordable housing, critical 

infrastructure; and the economy.

ITERATIVE CHAPTER DEVELOPMENT

Revisit Chapter 1 as additional data needs are 
identified during later chapter development. 

CHAPTER 2-5 WORKSHOPS
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CHAPTER 1 PURPOSE

• Clarify relevant terminology.

• Risk Identification: Establish the risk-based 

framework for how to consider climate 

change.

• Summarize the relevant climate change 

trends and projections.

• Set goals related to improving how we 

track climate change indicators, and 

encourage regional consistency in data 

use and communication.
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ACTION FRAMEWORK 
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CHAPTER 1 CONTENTS

• Brief summary of observed trends and modelled projections 

related to climate change. Ex:

• Sea Level - trending upwards, projected to increase

• Extreme Heat Days - trending upwards, projected to 

increase

• Precipitation - trending upwards, projections unclear
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CHAPTER 1 CONTENTS (Cont.)

• Overview of the Risk Path process that will be used in chapters 3, 4 and 5. 

• References to outside documents:

○ CSAP 2019 SLR Recommendations

○ TBEP CCVA

○ Fourth National Climate Assessment
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HAZARDS, STRESSORS AND DRIVERS

IDENTIFIED HAZARDS AND EXACERBATING STRESSORS
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KNOWN HAZARDS
FLOOD 
The general or temporary conditions of partial or 
complete inundation of normally dry land areas from 
the overflow of inland or tidal water and of surface 
water runoff from any source.

TROPICAL CYCLONE 
Includes tropical depressions, tropical storms and 
hurricanes.

SEVERE STORM 
Thunderstorms with wind, water, and lightning. Storms 
are severe if they produce hail at least one inch in 
diameter, winds of 58 mph or stronger, or a tornado.

DROUGHT 
Drought is a deficiency in precipitation over an 
extended period, usually a season or more, resulting in 
a water shortage. 

EXTREME HEAT 
Extreme heat is defined as extended period where the 
temperature and relative humidity combine for a
dangerous heat index.1

GEOLOGICAL (SINKHOLES)
Sinkholes are landforms created when overburden 
subsides or collapses into fissures or cavities in
underlying carbonate rocks.

ALGAL BLOOMS 
Harmful algal blooms, or HABs, occur when colonies of 
algae — simple plants that live in the sea and freshwater

BIOLOGICAL 
A Biological Incident can refer to many different types 
of incidents, involving bacteria, viruses, or toxins, all of 
which can be harmful or deadly to humans and 
animals. 
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CLARIFYING TERMS 

NON-CLIMATE STRESSORS
A change or trend unrelated to climate 

that can exacerbate hazards.

• Altering drainage patterns and 

replacing open land with roads and 

buildings are non-climate stressors for 

flooding hazards. Population growth 

along exposed coasts is another non-

climate stressor.

CLIMATE STRESSORS
A condition, event, or trend related to 

climate variability and change that can 

exacerbate hazards.

• Increasing air and water temperatures, 

changing rainfall patterns, and rising sea 

levels are all climate stressors.

https://toolkit.climate.gov/steps-to-resilience/explore-hazards
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NON-CLIMATE STRESSORS
LAND USE CHANGE
Residential or industrial development, roads, 
infrastructure, agriculture, or forestry activities 
resulting in habitat fragmentation, degradation, or 
loss.

POPULATION GROWTH 
Increased density in vulnerable areas puts more 
people at risk during a natural disaster and  
increased density can make it more difficult to 
control disease outbreaks.

SOCIOECONOMIC VULNERABILITY
Residents with limited resources to prepare for 
natural disasters and recover from natural disasters 
will be more vulnerable to their impacts. 

NUTRIENT POLLUTION
Excess nutrients from stormwater, residential fertilizer, 
wastewater, automobiles, and power generation 
facilities  can enter into waterbodies and exacerbate 
harmful algal blooms.

LAND DEVELOPMENT
Altering drainage patterns and replacing open land 
with roads and buildings are non-climate stressors for 
flooding hazards.

https://www.iisd.org/sites/default/files/uploads/taw-module-6.pdf
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CLIMATE STRESSORS
INCREASED AIR TEMPERATURE
Hotter nights; more consecutive days of 95+ 
temperatures; extreme heat index

INCREASED WATER TEMPERATURE
Warmer water expands, contributing to sea-level 
rise; influences weather patterns; affects marine 
species 

SEA LEVEL RISE
Thermal expansion; melting of land-based ice

EXTREME RAINFALL
Changes in the timing and delivery of precipitation; 
intensified heavy downpours; May not result in 
increased average annual rainfall

OCEAN ACIDIFICATION
Change in ocean chemistry due to atmospheric 
carbon dioxide; “Osteoporosis of the Sea”
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DRIVERS
Factors that change the Earth’s radiative 

balance.

• Natural climate drivers include changes 

in the sun’s energy output, regular 

changes in Earth’s orbital cycle, and 

large volcanic eruptions.

• Human-caused climate drivers include 

emissions of heat-trapping gases (GHGs) 

and changes in land use.

IMPACTS
The effect/result of interaction between 

climate phenomena, related hazards, 

vulnerability, and exposure.

• Increased heat, drought and insect 

outbreaks, all linked to climate change, 

have increased wildfires. Health impacts 

in cities due to heat, rainfall, and 

mosquito-borne illness; or coastal 

flooding and erosion are other 

examples.

CLARIFYING TERMS 
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REGIONAL TRENDS AND PROJECTIONS

IDENTIFYING DATA SOURCES FOR KEY CLIMATE INDICATORS
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PROJECTIONS
Simulations of Earth's climate in future 

decades (typically until 2100) based on 

assumed scenarios for the concentrations 

of greenhouse gases, aerosols, and other 

atmospheric constituents that affect the 

planet's radiative balance.

OBSERVATIONS
Scientifically-based measurements that 

track trends in various aspects of climate 

change.

CLARIFYING TERMS 
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CSAP RECOMMENDATIONS

• Sea-levels are already rising (observed).

• Projections (modelled) of sea-level 

change should be regionally corrected 

with observations from local tide gages. 

• Adaptation planning should employ a 

scenario-based approach that considers 

location, life cycle, cost, risk tolerance, 

and criticality of function.

• Committed to re-evaluate every 5 years.
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CSAP RECOMMENDATIONS

• Projections should be consistent with 

National Climate Assessment

○ Global Change Research Act of 1990

○ Required every 4 years

○ Summarizes likely effects, uncertainties, 

and trends in global climate change

○ Subject to rigorous peer, public and 

policy review
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FOURTH NATIONAL CLIMATE ASSESSMENT VOL II: IMPACTS RISKS AND ADAPTATIONS IN THE US

EXAMPLE INDICATORS OF CLIMATE CHANGE
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PROJECTED CLIMATE INDICATORS 

(https://nca2018.globalchange.gov/chapter/19/; https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap30_FINAL.pdf) 

https://nca2018.globalchange.gov/chapter/19/
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap30_FINAL.pdf
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OBSERVED CLIMATE INDICATORS 

Top row (left to right)- https://www.ncdc.noaa.gov/cag/, https://statesummaries.ncics.org/chapter/fl/ Bottom row: CSAP, TBEP

https://www.ncdc.noaa.gov/cag/
https://statesummaries.ncics.org/chapter/fl/
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PROPOSED CLIMATE INDICATOR
MEAN SEA LEVEL  NOAA
Brief description

ANNUAL AVG AIR TEMPERATURE NOAA
Brief description

ANNUAL AVG WATER TEMP EPCHC
Brief description

BAY/GULF pH  EPCHC/USGS
Brief description

ANNUAL AVG PRECIPITATION NOAA
Brief description
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TRACEABLE ACCOUNTS 
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REPRESENTATIVE CONCENTRATION PATHWAYS

• Connects plausible 

socioeconomic 

processes and 

expected 

environmental 

responses

○ Use RCP 8.5 until 

behavior and policy 

change is widespread
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CLIMATE DRIVERS

https://www.ipcc.ch/report/ar5/wg2/summary-for-policymakers/
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PROPOSED DRIVER INDICATORS
GHG EMISSIONS EPA
Annual report presents estimates of U.S. anthropogenic greenhouse gas emissions and sinks.

LAND USE/LAND COVER CHANGE SWFWMD
2017 land use and land cover features for 16-county region.

POPULATION CHANGE BEBR
Estimates and projections of population by county. 

PUBLIC OPINION ON CLIMATE CHANGE YALE CENTER FOR CLIMATE COMMUNICATION
Climate change beliefs, risk perceptions, and policy support vary at the state, congressional 
district, metro area, and county levels.

https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018
https://data-swfwmd.opendata.arcgis.com/datasets/land-use-land-cover-2017
https://www.bebr.ufl.edu/subject-index/population-estimates
https://climatecommunication.yale.edu/visualizations-data/ycom-us/


30https://toolkit.climate.gov/steps-to-resilience/explore-hazards

CONDITIONS EXACERBATING HAZARDS

Ch 1 - Climate Indicators

Ch 2 - Community Vulnerability

Ch 3 - People

Ch 4 - Place

Ch 5 - Prosperity
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ACTION FRAMEWORK 
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INFLUENCE
DIAGRAM
OF 
HAZARDS
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OPERATIONS + MAINTENANCE

PEOPLE PLACE PROSPERITY

Habitats, Ecosystems, 

Affordable Housing, Critical 

Infrastructure

COMMUNITY 

VULNERABILITY

Public Health
Leadership 

and 

Governance

Economy



35

PROPOSED IMPACT INDICATORS

HIGH TIDE FLOODING NOAA 
High tide flooding, sometimes referred to as 
"nuisance" flooding, is flooding that leads to public 
inconveniences such as road closures.

VECTOR-BORNE ILLNESS CDC 
Diseases caused by bacteria, viruses, or parasites 

transmitted through the bites of mosquitoes, ticks, or 
fleas. 

HABITAT MIGRATION  TBEP
The Critical Coastal Habitat Assessment provides 
information on how marshes, mangroves, and salt 

barrens are responding to local sea-level change.

HEAT RELATED-ILLNESS CDC
This indicator provides data on hospitalizations due to 
heat related-illness.

HAB DURATION/SEVERITY FWCC FWRI
This indicator provides information on cell counts 
and duration of harmful algal blooms.

CHANGE IN GROWING SEASON LENGTH  EPA 
The length of the growing season in any given region 
refers to the number of days when plant growth 
takes place.
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CHAPTER GOALS AND OBJECTIVES

DEVELOP GOALS AND OBJECTIVES FOR THE CHAPTER 
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CHAPTER GOAL DEVELOPMENT

DRAFT GOALS BASED ON FEEDBACK
● Goal 1: Define additional data/research needed by local governments. Improve the 

collection and monitoring of climate indicator data to be used in local implementation 

through collaborations with local and national scientists. 

● Goal 2: Develop regional consistency in how climate change is analyzed in mitigation plans.

Encourage regional consistency in the use of climate change data and risk communication 

to ensure consistent decision-support.

○ Objective: Regularly report on the local/regional status and trends of key climate 

indicators.



BREAKOUT DISCUSSION FLOW

Discussion will focus on 

reviewing the draft goals, 

developing draft objectives 

and identifying actions to 

implement those objectives. 

Breakout Groups will review 

instructions and provide 

feedback in the Google 

Sheet. 38

Participants will return to 

the main Zoom room to 

briefly report out. The 

goal of the report out is 

to identify high priority 

actions for consideration 

in the next breakout 

discussion. 

The final breakout 

discussion group will allow 

participants to continue to 

work on actions based on 

what they heard in the 

report out and consider 

the usefulness of a 

scorecard for this chapter.

BREAKOUT 

DISCUSSION #1

RETURN 

TO MAIN 

ROOM

BREAKOUT 

DISCUSSION #2
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BREAKOUT #1 

INSTRUCTIONS 
1) A link to a Google Sheet will be posted in chat. Please follow the link before joining 

your breakout room.

1) Click “join breakout room” when prompted

1) Have the breakout group appoint a notetaker to record the group discussion.

1) Work through as much of Discussions 1 - 3 as you can. 

1) Meeting moderators will join breakout rooms for assistance. 

1) We will close the breakout room after 45 minutes or at 11:15, whichever comes 
sooner.
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REPORT OUT 

OPEN DISCUSSION

1) Did your group make changes to the Goal language?

2) What additional objectives did your group identify?

3) What actions did your group identify?
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BREAKOUT #2 

INSTRUCTIONS 
1) This discussion will use the same Google Sheet as the previous discussion.

1) Click “join breakout room” when prompted

1) Have the breakout group appoint a notetaker to record the group discussion.

1) Continue to work on Discussion 3 as needed and begin working on Discussion 4 if 

time permits. 

1) Meeting moderators will join breakout rooms for assistance. 

1) We will close the breakout room after 20 minutes or at 11:50, whichever comes 

sooner. 



NEXT STEPS 
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ADD ACTIONS BASED ON 

NEEDS

CHAPTER 2 - 5 WORKSHOPS
FUTURE WORKSHOPS

We anticipate that additional data needs will be 
identified in the subsequent chapter workshops.

ITERATIVE CHAPTER DEVELOPMENT

The chapter will be revisited to further develop 
data needs as they come up in the process of 

developing the later chapters. As such we will 

also need to revisit the action list and scorecard 
for this chapter.

ADD DATA NEEDS BASED ON 

FOLLOWING CHAPTERS
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MORE INFORMATION

• View meeting agendas, presentations, 

and meeting summaries on the TBRPC 

website tbrpc.org/resiliencyplan. 

• The next workshop date is Thursday 

November 5th and will be held from 9AM 

- 2 PM. This workshop will cover 

socioeconomic demographics and 

community vulnerability.

• Updates to workshop dates will be 

posted to the website and emailed when 

registration opens. 
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THANK YOU!

Cara Serra- cara@tbrpc.org & CJ Reynolds cjreynolds@tbrpc.org

WWW.TBRPC.ORG/RESILIENCYPLAN

mailto:cara@tbrpc.org
mailto:cjreynolds@tbrpc.org

