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In Memoria

Anthony Janetos, 1954-2019



What Has Changed Since 2015?

• Deeper understanding of changing climate system

• Deeper understanding of impacts of climate change on 
ecosystems and human well-being

• Greater ability to attribute observed changes to 
anthropogenic drivers



Major Reports

IPCC (2018) IPCC (2019) IPCC (2020) USGCRP (2017)

IPBES (2019) The Lancet (2020) ULI & Heitman (2020)USGCRP (2018)



(A Mountain of) Individual Studies

Kaufmann et al. (2021)

Flammer et al. (2021)

Gately and Hutrya (2017)

Kinney (2021)

Fox-Penner (2020)

Phillips (2012)

Templer et al. (2017)

Gopalan et al. (2019)

Kulatilaka et al. (2014)

Maxwell (2017)

Selin and Selin (2021)

Short Gianotti et al. (2018)

Hawkins et al. (2013)



What Has Changed at BU?

BU Climate Action Plan Inst. Sustainable Energy NSF PhD Program



Carbon Dioxide Concentrations, 1958-2020

800,000 year 
maximum

Mauna Loa Observatory



Global Temperature, 1880-2020
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Source: NASA/GISS

“Human activities are 
estimated to have caused 
approximately 1.0°C of 
global warming above 
pre-industrial levels… 
(high confidence)”

- IPCC (2018)



Additional Evidence

Shrinking Ice Sheets Shrinking Glaciers Shrinking Sea Ice

Rising Sea Level Extreme Events: CA Wildfires Extreme Events: Cedar Rapids Flood

More Acidic Ocean



Global Carbon Dioxide Emissions from Fossil Fuels
1960-2020
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Source: Global Carbon Project (2020)



Climate Impacts in the United States in 2090

Source: Martinich and Crimmins (2019)



U.S. Billion-Dollar Weather and Climate Events, 1980-2020

Total Cost 1980-2020: ∼ $2 trillion 
Source: NOAA



Climate Change is a Global Injustice
Sh

ar
e 

of
 g

lo
ba

l s
oc

ia
l c

os
t o

f c
ar

bo
n 

(%
)

Share of global emissions in 2013 (%) Emissions share 2013 (%)

Source: Ricke et al. (2018)



Net Zero CO2 Emissions by 2050
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