
Why climate change is an emergency – The case for Florida

”There is no scenario that keeps us below 2˚C that does 
not involve steep and immediate reductions in 
emissions.” 

Michael Mann. October 2018

"The IPCC report demonstrates that it is still possible to 
keep the climate relatively safe, provided we muster an 
unprecedented level of cooperation, extraordinary 
speed, and heroic scale of action.” 

Mario Molina. 2018. Nobel Laureate

“Yeah, well, you know, that’s just, like, your 
opinion, man.”    

The Dude. 1998. The Big Lebowski

Image credit: Working Title Films

Stephen Mulkey, PhD, Lecturer University of Florida
President Emeritus, Unity College

http://www.workingtitlefilms.com/


Yep, it’s getting hotter ….



World scientists’ 2017 warning to humanity - > 15,000

“A great change in 
our stewardship 
of the Earth and 
the life on it is 
required, if vast 
human misery is 
to be avoided.”



Statement by the Alliance of World Scientists – October 2019

A man uses a garden hose to try to save his home from wildfire in Granada Hills, California, on 
11 October 2019. Photograph: Michael Owen Baker/AP

“Scientists have a moral obligation to clearly warn 
humanity of any catastrophic threat and to “tell it 
like it is.” On the basis of this obligation…we 
declare, with more than 11,000 scientist 
signatories from around the world, clearly
unequivocally that planet Earth is facing a climate 
emergency.” -2019

Þ More than 11,000 scientists from 153 nations



Our current emissions trajectory is catastrophic – 4˚C by end of century (?)

The concentrations of CO2 are 
higher now than in ~3–4 
million years

Pagani et al. 2010. Nature Geoscience

The rate of CO2 release is 
unprecedented in ~66 million 
years

Zeebe et al. 2016. Nature Geoscience

Ocean acidity has increased 
26%. The rate of acidification is 
10 times faster than any 
acidification event in the 
oceans for over 55 million 
years, and quite likely for over 
250 million years.

Hönisch et al. 2012. Science

5˚C increment = 9˚F



Ocean heat content

Cheng et al. 2019. Science 363: 128-129. DOI: 10.1126/science.aav7619

• 89-93% of extra 
heat is taken up 
by the oceans

• 2019 - Warming is 
more than 30% 
greater than 
estimates from 
the most recent 
IPCC assessment.  

Relative to the 20th century average – figure from NYTs 2016



Human-altered climate and attribution of features of extreme weather

Þ All weather now occurs in a human-
altered climate

We must determine which features of a weather event can 
be attributed to climate change, not whether the event itself 
is caused by climate change.

There is more energy aloft. This means more water vapor 
and more intense weather. For every degree C increase in 
global average temperature, there is ~7% increase in 
atmospheric water vapor (Trenberth 2011).

Warming since pre-industrial ~1.1˚C, ~2˚F



Precipitation changes 1991-2012
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Projected Extreme Events
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Þ Although heavy 
precipitation will 
increase, soils 
will dry out. 



Sea level rise

The rate of rise is accelerating.
Data-based modeling for 
Florida Atlantic coast: ~1-2 
meters by 2100

Sea level rise - Is driven by: 
• ~1/2 melting of glaciers
• ~1/4 thermal expansion
• ~1/4 melting ice sheets

Columbia University 2014

> 3.4 mm per year - 2018



Seal level rise and associated flooding – Floridians at risk

Hauer et al. 2016. Nature Climate Change. DOI: 10.1038/NCLIMATE2961



Sea level rise – Coastal flooding & storm surge



Sea level rise amplifies storm surge

Miami-Dade SLR taskforce 2016

Miami Damage with 
Sea Level Rise Only

Miami with Sea Level Rise 
and Hurricane Damage

Hsiang et al. 2017. Science 356. DOI: 10.1126/science.aal4369 



Sea level rise – coastal flooding

Under the compound effects of (1) SLR and (2) the 
projected increase by the end of the century in 
hurricane intensity and frequency: 

Þ the historical 100-year flood level would occur 
annually in New England and Mid-Atlantic coast

Þ In the Southeast  Atlantic and Gulf of Mexico, the 
return rate will be every 1–30 years.

Marsooli et al. 2019. https://doi.org/10.1038/s41467-019-11755-zFirst National Flood Assessment. 2020. 1st Street Foundation, Inc

Miami-Dade contains 26% of all 
US homes at risk – Zillow 2019
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Hauer et al. 2020. https://doi.org/10.1038/s43017-019-0002-9

Þ Migration from SLR is multifaceted, influenced by 
political, demographic, economic and social factors 
embedded within policy incentives to encourage or 
obstruct migration — not just SLR itself.

Þ There are strong economic, social and cultural 
reasons for households to resist migrating away from 
areas exposed to SLR until migration is the only 
remaining option.



Impacts of migration from coasts reach far inland

Impacts of SLR due to 
flooding and human 
migration SLR 1.8 m by 
2100

• Blue = counties directly 
affected

• Shades of red = counties 
with additional 
incoming migrants due 
to SLR above baseline

Robinson et al. 2020. PLoS ONE 15(1): e0227436. https://doi.org/10.1371/journal.pone.0227436



Cyclones and climate change attribution

Features of tropical storms attributable to 
human-caused climate change:

• Stronger because of hotter oceans – five of the last 
six have been Cat 5

• Slower because of reduced equatorial and mid-
latitude winds

• Wetter cause takes up more water as moves slowly 
over hot ocean

• Intensify more quickly because wind shear is 
reduced in northern Caribbean and near US Atlantic 
coast



It’s getting real - Increasing economic impact and lives lost

USGCRP 2016

Expected annual hurricane damage 
– top 5 states – 2075 (CBO 2016)
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• Warming

• Acidification

• Impacts on marine 
ecosystems & food 
webs

• Reduced seasonal 
ice

• Death of warm 
water corals

• Changing ocean 
currents

• Declining O2

• Marine heatwaves

• Damage to coastal 
productivity



Potential impact on Florida fisheries

Commercial fishing and recreational fishing – 173,000 jobs; $27.8 billion sales - 2016



Marine fish production will decrease 

Regional fish production will vary

Ø high latitude locations - increase

Ø low to mid-latitudes - decrease

Fish production is likely to decrease
in Florida

Ø by 2050
ü low emissions: -8.3%
ü high emissions: -11.4%

Ø by 2100  
ü low emissions:-9.0%
ü high emissions:-36.3%

Barange, M., Bahri, T., Beveridge, M.C.M., Cochrane, K.L., Funge-Smith, S. & Poulain, F., eds. 2018. Impacts of climate change on fisheries and aquaculture: synthesis 
of current knowledge, adaptation and mitigation options. FAO Fisheries and Aquaculture Technical Paper No. 627. Rome, FAO. 628 pp.



Climate change will reduce yield in most crops in most regions

Most studies project a strong decrease in crop yield for 
most crops as warming progresses - IPCC 2014



Warming impacts on agriculture



Extremes of precipitation – high and low – result in yield reduction

Li et al. 2018. DOI: 
10.1111/gcb.14628 
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Climate change and community food security 

Green = RCP2.6, Yellow=RCP4.5, Red = RCP8.5

Temperature change (˚C) 2080-2099 relative to 1980-2010

% yield change for corn, wheat, soybeans, cotton in the US

https://doi.org/10.1098/rstb.2005.1745

Key Elements of Food Security

Hsiang et al. 2017. Science 356. DOI: 10.1126/science.aal4369 

https://doi.org/10.1098/rstb.2005.1745


Unpacking food chain complexity

EU food safety doi:10.2787/625130



How large is your foodshed?

Kurtz et al. 2020. Env Sci Tech. https://dx.doi.org/10.1021/acs.est.9b07582 

Alachua County ~ 400-500 km annual cropland
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Public Health: Ignored 
in most climate change 
plans for municipalities
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Florida heat-related excess mortality – business-as-usual scenario

American Climate Prospectus: 
Prepared by the Rhodium Group 
research team: R. Kopp – Rutgers; 
S. Hsiang – UC Berkeley. 
Specializing in Risk Management



Vector-borne diseases

Changing Mosquito-Borne 
Disease Dynamics
Rising temperatures, changing 
precipitation patterns, and a 
higher frequency of some 
extreme weather events will 
increase the prevalence of 
infection with Dengue, West Nile, 
Zika, Chagas, other pathogens by 
altering habitat availability and 
mosquito. 



Compound climatic extreme events are now common: dry and hot

• Area affected by compound hot and dry years is increasing
• Drought was the driver in 1930s, but climate warming is now the dominant driver

Alizadeh et al. 2020. Sci Adv. DOI: 10.1126/sciadv.aaz4571



Compounded impacts – Florida likely to suffer

Hsiang et al. 2017. Science. DOI: 10.1126/science.aal4369

Compound impacts: 
• decreased agricultural yields
• heat deaths
• energy costs
• harm to labor
• storm damage
• property crime
• violent crime

Damages 2080-2099



The Floridan aquifer and water security

UF GeoPlan 2018 USGS

Demand will increase from 5.3 to 8.1 billion gallons 
per day due to agriculture and urban withdrawals

Recharge is lowest where demand is highest



Sewer overflows with heavy rainfall 

Many sewage systems are 
combined human and storm sewers

Top 10
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The energy revolution is really about energy security

Images adapted from: https://thesolutionsproject.org/wp-content/uploads/2015/03/100_Florida.pdf

Development of energy 
storage capacity is crucial for 
community energy security

https://thesolutionsproject.org/wp-content/uploads/2015/03/100_Florida.pdf


Elements of an effective climate emergency plan

• Food security – localizing; shortage management
• Energy security – energy storage
• Water security – floods; drought; water quality
• Public health – heat; vectored disease
• Risk management and disaster preparedness
• Adaptation to changing ecology and weather
• Institutionalizing the concept of resilience in all municipal 

functions
• Restructuring the local economy and localizing goods and 

services

“We will get no help from the 
federal or state governments. 
We are on our own.”

- Chris Bird 
- Director of Alachua County 

Environmental Protection 
- 5 November 2019



Who has the moral responsibility to act?

Per capita emissions

Population - billionsWikicommons 2019

Total annual emissions by country 2015

Tollefson, Nature 2019



Our goal must be to stabilize the Earth System and we must do it now

Þ The climate and biosphere are in a 
dynamic relationship – The Earth 
System

Þ Once perturbed beyond a certain 
point the Earth System will shift to 
a new state that will persist for 
millennia.

ÞWe are out of time to salvage a 
livable climate



“Winning slowly is the 
same as losing.”

Mulkey Courses Spring 2021:

1. Communities and Climate 
Change – BSC2930

2. Climate Change and Human 
Wellness – BSC4930

3. Global Change Ecology and 
Sustainability – BSC2862


