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My research?



The IPCC? WGI?
The Intergovernmental Panel on Climate 

Change (IPCC) provides regular assessments 
of the scientific basis of climate change, its 
impacts and future risks, and options for 

adaptation and mitigation. 

Created in 1988 by the World Meteorological 
Organization (WMO) and the United Nations 

Environment Programme (UNEP), the objective 
of the IPCC is to provide governments at all 

levels with scientific information that they can 
use to develop climate policies.



Me & the IPCC?
For 3 years, I’ve been a Coordinating Lead Author of 

the Working Group I (scientific basis of climate change),  
Ocean, Cryosphere, & Sea Level Change Chapter of the 

IPCC Sixth Assessment Report. 

IPCC Special Report on The Ocean and Cryosphere in a 
Changing Climate was released in Sept 23, 2019. 

Our report will be released in 2021-2022.  Our chapter is 
being written by 3 CLAs, 14 LAs, 3 REs, >44 CAs, and 5 
Chapter Scientists. The AR6 WGI has 232 CLAs & LAs; the 

whole report has 721.  

As a CLA, I’ll help write the Policymaker Summary and 
the Technical Summary, and… 

Defend the report during government approval
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What do we know about climate?

Trenberth et al., 2009



Observations:
First, what is changing? 

How does it relate to forcing? 

And what about sea level?

We’ll begin with a few metrics from the 
IPCC Fifth Assessment Report (AR5, 2013)



IPCC, AR5



IPCC, AR5





RI Climate 
Challenges

Flooding 

Fish Kills/Hypoxia/Harmful Algal 
Blooms/Water Quality 

Salt marsh degradation, historical 
coastal property at risk 

Too warm for lobster, jonah & blue 
crabs moving in 

Ocean acidification makes shellfish 
vulnerable 

Hurricanes! 

Earlier Spring, Later Fall 

et cetera. Stempel et al. (2018)



Detection 
and  

Attribution 

A  
Temperature 

Change  
Story



Models? 
Trust Them?

Causality through models  

(There is no Planet B, also no control experiment) 

How good & consistent are they? 

What do future projections look like? 

What goes into models? 

Why can’t we just get a bigger computer?



Video: ZEKE HAUSFATHER, Carbon Brief, 2017 
www.carbonbrief.org/analysis-how-well-have-climate-models-projected-global-warming



The comparison 
between the four 
previous reports 
highlights the 
evolution in our 
understanding of how 
the climate system 
responds to changes 
in both natural and 
anthropogenic 
forcing and provides 
an assessment of how 
the projections 
compare with 
observational 
estimates. 

Models 
&  

Understanding



IPCC AR5, 2013

Biggest 
Uncertainty   

at 2100: 
What will 
humans 
choose?



What sets the magnitude?
Biggest 

Uncertainty  
of 

warming  
level: 
Choice



Note:  
Sea Level Rise 

at 2035 is 
essentially 

independent 
of scenario 

That is, it’s 
already been 
“cooked in” 

by past warming 
and emissions 

We have to look  
farther ahead to  
find when our 
emissions make  
a difference  
in sea level



Models and Processes 
To the extent possible, we build climate models from first 

principle understanding of the earth system, not from 
statistical modeling of past observations.  Like the stock 

market—past performance is not indicative of future results 
because the climate is changing.

Li et al., 2019Grasping at straws?
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Is it the magnitude or the 
rate of warming that counts?

Heat Waves? Magnitude 

Tipping Points? Magnitude 

Sea Level Rise? Magnitude 

Species Extinctions? Rate 

Economy? Both Magnitude & Rate 

Developing World? Both Magnitude & Rate



What sets the rate? 
Not Only Us: Sea level until 2300

Even when emissions are ceased near 2100, 
the sea level continues to rise for hundreds 

of years as the slower ocean & ice sheet 
responses accumulate. 

IPCC SROCC (2019).



I fear commitment
(A) ocean warming,  

(B) mountain glaciers 
and ice caps 

(C) Greenland Ice Sheet  

(D) Antarctic Ice Sheets  

(E) The total sea-level 
commitment 
paleo-warm periods (PI, preindustrial, 
Plio, mid-Pliocene, LIG, last interglacial). 

Multi-
millennial 
commitment 

Levermann et 
al. 2013





MISI & MICI
In Antarctica, outlet glaciers are vulnerable to 
marine ice sheet instability if they rest on 
bedrock that lies below sea level and slopes 
downward inland (Schoof, 2007), and to marine 
ice cliff instability if unstable ice cliffs with 
heights above 90 m are created following the 
collapse of ice shelves through hydrofracturing 
(DeConto and Pollard, 2016).  

Changes in oceanic conditions are the main 
triggers of these processes (Jacobs et al., 2011). 
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A letter to the future


Ok is the first Icelandic glacier to lose its status as a glacier. In the next 200 years all our glaciers 
are expected to follow the same path. This monument is to acknowledge that we know what is 
happening and what needs to be done. Only you will know if we did it.


August 2019


415 ppm CO2  


            -Andri Snær Magnason



Millennial change is 
hard to think about
500 years in the future is 60 generations, 
2x as far away as the USA or Brown is old. 

The “oldest” water in the abyssal Pacific 
was at the surface most recently during 
the Roman Empire. 

So, what does it mean societally that we 
expect 1-12m higher sea level someday?



"I’ll grant that we’ve never seen an 
existential threat to all of humankind 
before. It’s true that the planet itself 

has never become hostile to our 
collective existence. But history is 
littered with targeted—but no less 

deadly—existential threats for specific 
populations."   

                   —Mary Annaïse Heglar

The Moral and Psychological Deluge



Who is most at risk?



Who is most at risk?

Visualization: Washington Post



What about Regional 
Sea Level Rise?

Global Mean Surface Temperature 
and Global Mean Sea Level don’t 
hurt any ecosystems,  

It is their regional aspect that does. 

What goes into the regional sea level 
rise?  (Hint: WAY more complex)



Glacial Isostatic 
Adjustment Pattern 
(crust recovering  
from last ice age)

Glacier Melt Pattern

Ice Sheet Melt Pattern



Relative (Regional) Sea Level vs. 1986-2005 
by scenario: RCP2.5, 4.5, 8.5



Marit Jentoft-Nilsen: Visualizer

Please give credit for this item to:

NASA's Goddard Space Flight Center


Short URL to share this page: 

http://svs.gsfc.nasa.gov/30975 


https://svs.gsfc.nasa.gov/cgi-bin/search.cgi?person=1767




Storm

Spaulding et al, URI/Sea Grant, 2016



Conclusions
Sea Level projections involve 

Oceans, cryosphere, lithosphere & mantle, 
statistics, satellites, tides… 

However, they remain one of the best-
understood impacts of climate change 

The committed sea level change due to 
warming to cumulative emissions will come, 
and it will be a lot.



B2. By 2100, global mean sea level rise is projected to be around 0.1 
metre lower with global warming of 1.5°C compared to 2°C (medium 
confidence). Sea level will continue to rise well beyond 2100 (high 
confidence), and the magnitude and rate of this rise depends on future 
emission pathways. A slower rate of sea level rise enables greater 
opportunities for adaptation in the human and ecological systems of 
small islands, low-lying coastal areas and deltas (medium confidence). 

B4. Limiting global warming to 1.5°C compared to 2°C is projected to 
reduce increases in ocean temperature as well as associated 
increases in ocean acidity and decreases in ocean oxygen levels 
(high confidence). Consequently, limiting global warming to 1.5°C is 
projected to reduce risks to marine biodiversity, fisheries, and 
ecosystems, and their functions and services to humans, as 
illustrated by recent changes to Arctic sea ice and warm water coral 
reef ecosystems (high confidence). 

D1. Estimates of the global emissions outcome of current nationally 
stated mitigation ambitions as submitted under the Paris Agreement 
would lead to global greenhouse gas emissions in 2030 of 52–58 
GtCO2eq yr-1 (medium confidence). Pathways reflecting these ambitions 
would not limit global warming to 1.5°C, even if supplemented by very 
challenging increases in the scale and ambition of emissions 
reductions after 2030 (high confidence). Avoiding overshoot and reliance 
on future largescale deployment of carbon dioxide removal (CDR) can 
only be achieved if global CO2 emissions start to decline well before 
2030 (high confidence). 

SR1.5



Individuals? 

Nations? 

Coal? 

Corporations? 

Me? 

You? 

Is Guilt the Right Moral Path? 

Is Guilt the Right Rhetoric?

John Shores



https://www.carbonbrief.org/what-global-co2-emissions-2016-mean-climate-changeBased on Le Quere et al. 



Cumulative = magnitude of change



Is Guilt the Right 
Rhetorical Argument?

defiance

doomsaying

shop.donaldjtrump.com newyorker.com

http://newyorker.com


Good Rhetoric: 
Climate 

“Wedges”
Pacala & Socolow 

(2004)
Achievable “Bite”-sized


actions to reduce 
emissions



Source: NYTimes

Obama-Era Plans to 
satisfy Paris Agreement
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Source: NYTimes
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Source: NYTimes

Obama-Era Plans to 
satisfy Paris Agreement



Source: NYTimes, carbonbrief.org 

Obama-Era plans do not lead to net zero 
emissions in time to stay near 1.5C.

<1.5C

http://carbonbrief.org


Doctor Who: 
The Silence

images: doctorwhotv.co.uk



ecoenclose.com

independentaustralia.net

Kate Shortman and Isabelle Thrope 
youtube.com

http://youtube.com


Hypocritical Scientists 
and Environmentalists?

#flyingless
#remotework

Is this really part 
of my job?



Climate disinformation 
and gaslighting is real.

Brown & RI are doing a 
good job exposing the $$ 
and mechanisms behind it.

Roberts
Brulle Whitehouse



We can’t accept the blame, so we forget, block, 
or deny which actions cause climate change, 

but maybe it shouldn’t be so hard to keep track



Geoengineering?

“How do you make God laugh? Tell 
him your plans.”  —Nicci Gerrard

“850 000 wind-energy plants of 1.5 MW, running on full capacity”



MOSE (MOdulo Sperimentale 
Elettromeccanico, Experimental 
Electromechanical Module)

$6.5B



Image Credit: Northtexasdrifter.com

and so castles made of sand, 
fall in the sea eventually 

                   —Jimi Hendrix

Climate change is true 
whether or not you 

believe in it. 
  

Since it is true, we 
cannot do nothing. We 
mitigate, adapt, or lose.



“Not everything that is faced can be 
changed, but nothing can be changed 
until it is faced.” - James Baldwin



Fridays for Future

Getty Images



Twelfth Session of Working Group I  Approved Summary for Policymakers 

IPCC WGI AR5 SPM-33 27 September 2013 

Figure SPM.7 [FIGURE SUBJECT TO FINAL COPYEDIT] 
 

 

floridapolitics.com

IPCC 
AR5 

(2013)

Future 
Projections



floridapolitics.com

IPCC 
SR1.5 
(2018)

To Stay 
Below 
+2C



“How Dare You?”
“This is all wrong, I shouldn’t be up here.”

“You have stolen my dreams and my 
childhood with your empty words. […] 

We are at the beginning of a mass 
extinction and all you can talk about is 

money and fairy tales of endless 
economic growth.” 

“For more than 30 years, the science has 
been crystal clear.  How dare you 

continue to look away?” 
-Greta Thunberg 

Speaking at the  
UN Global Climate Action Summit

Noting the arrival 
of Pres. Trump at 

the Summit



What can Brown do?
Set a good example: 

Divest from fossil fuels. Invest in renewables. 

Sustainability Initiatives  

Zero net campus emissions (total: electricity & heating) by 2030 

Go beyond zero on campus: carbon offset for academic travel, RI, etc. 

Brown’s direct impact is small, but people will act when we lead 

Hire 

Earth Scientists (e.g., employed in struggling federal & state agencies) 

Env. Policy, Env. Social Sciences, Env. Engineering 

Study 

Science Basis & Quantify Impacts 

Mitigation & Adaptation Technologies 

Env. Policy & Social Sciences 

motivate change, effective policy not empty gestures 

Env. Humanities—Castles Made of Sand, Climate Anxiety, Rise  

Stay Productive & Focused 

Health, Family, Community, Coping with Stress & Anger 

It’s a marathon, not a sprint




