
Why climate change is an emergency – The case for Florida communities

”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 
president emeritus, Unity College

http://www.workingtitlefilms.com/


It’s getting hotter, and hotter, and ….



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 and the 
graphical indicators presented here, we declare, 
with more than 11,000 scientist signatories from 
around the world, clearly and unequivocally that 
planet Earth is facing a climate emergency.” -2019

Þ More than 11,000 scientists from 153 nations



Th
e 

da
ta

  -
th

e 
vi

ta
l s

ig
ns

• Total fertility rate is dropping but 
longevity is increasing; 9-11 billion 
humans by 2050

• Per capita meat production 
increasing 11% per 10 years

• Global tree cover loss is massive

• Brazilian Amazon forest loss 
declined, but since Bolsonaro has 
increase 660% 

• Renewables are a small 
percentage of energy production

• Total emissions are increasing –
the US has the highest per capita

• Carbon price is trivial. Fossil 
subsidies are huge

doi:10.1093/biosci/biz088
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• GHG and global temperature 
surging

• Ice is rapidly melting worldwide 
including E and W Antarctica

• Ocean heat content rising 
exponentially

• Ocean acidity increasing 4.12% 
per 10 year

• Sea level rise accelerating

• Burning and extreme climatic 
events are increasing 
exponentially

doi:10.1093/biosci/biz088



Our current emissions trajectory is catastrophic – 6-8˚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

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

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

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



Precipitation changes 1991-2012
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USGCRP 2018

Observed 1901-2016 Extreme Events Projected Extreme Events



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: 
• 1/3 thermal expansion 
• 1/3 melting  of mountain 

glaciers 
• 1/3 melting ice sheets.

Columbia University 2014

> 3.4 mm per year - 2018



Sea level rise – Florida at risk

Projected and 
Current Cumulative 
Populations at Risk 
of Sea Level Rise in 
2100 under the 1.8m 
scenario.

Hauer & Evans. 2015. DOI: 10.13140/RG.2.1.2450.5047



Sea level rise – Coastal flooding & storm surge



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-z



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 



Increasing economic impact and lives lost

USGCRP 2016

Expected annual hurricane damage 
– top 5 states – 2075 (CBO 2016)
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IPCC September 2019

• 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.



Warming impacts on agriculture



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
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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


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).
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Arctic Amplification of Warming

NASA



Cyclones and climate change attribution

Lorenzo: Farthest 
eastern category 5 
in history

Climate change attribution of 
features of cyclones:

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

• Slower because of reduce temperature 
gradient between north pole and the 
equator reduces 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 
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Watts et al. 2018. The Lancet. http://dx.doi.org/10.1016/S0140-6736(18)32594-7



Heat mortality



Heat index matters for human health

Projections for 2070-2099

Dahl et al. 2019. https://doi.org/10.1088/2515-7620/ab27cf

• By mid-century-2100 the annual 
numbers of days with Heat Indices 
exceeding 100 °F and 105 °F are 
projected triple compared to a 1971–
2000 baseline.

• More than 25% of the US by area will 
experience no-analog at least once a 
year. 

• Extreme heat-index events will nearly 
triple in duration representing a 4-20-
fold increase in population exposed.



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



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
• Energy security
• Water security
• Public health
• 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
• Transformation as ongoing adaptation for sustainability

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

- Chris Bird 
- Director of Alachua County Environmental Protection 

- 5 November 2019



Can we get there from here?

What‘s required ?

At present rates of emissions, we will reach 
1.5˚C around 2040 and 2˚C soon after 2060 

Nature, September 2019
IPCC SR15 October 2018



Who has the ethical responsibility to act?

Per capita emissions

Population - billionsWikicommons 2019

Total annual emissions by country 2015

Tollefson, Nature 2019



Fossil fuel production on track for double the safe climate limit

Full Report issued 20 November 2019:
SEI, IISD, ODI, Climate Analytics, CICERO, and UNEP. (2019). The Production Gap: The discrepancy between countries’ planned fossil 
fuel production and global production levels consistent with limiting warming to 1.5˚C or 2˚C. http://productiongap.org/

Governments are planning to produce

Þ 50% more fossil fuels by 2030 than would 
be consistent with a 2°C pathway

Þ 120% more than would be consistent with 
a 1.5°C pathway.

• There has been minimal policy control of 
fossil fuel production.

• Expansion of production is driven by 
ambitious national plans, government 
subsidies to producers, and other forms of 
public finance.



Our goal must be to stabilize the Earth System

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.



Reality

Bill McKibben: “Winning 
slowly is the same as 

losing.”

On any meaningful human timescale, the climate of the 20th

Century is gone forever. Return to “normal” climate conditions 
through natural processes will require millennia.

Climate change is being amplified through massive releases of 
carbon to the atmosphere from living systems. Current efforts 
to measure and manage these positive feedbacks are trivial.

Without major change, the disruptions to the Earth System will 
accelerate over the coming decades. You have experienced the 
most stable climate you will ever experience in your lifetime. It 
will get rapidly worse. 

What matters most to humans about climate change is the 
disruption of the biosphere and the resulting impacts on living 
systems and ecosystem services that support civilization.

Mitigation and adaptation on a global scale must become the primary 
work of humanity. Failure to stabilize the Earth System will end civilization. 


