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Global Mean Surface Temperature to 2020

IPCC SR1.5 2018





Haines & Ebi 2019





Xie et al. 2018



4th National Climate 
Assessment:

Climate change 
affects the health of 
all Americans

The health and well-
being of Americans 
are already affected 
by climate change, 
with the adverse 
health consequences 
projected to worsen 
with additional 
climate change. 



Exposure and resilience vary across populations & communities







4th National Climate 
Assessment:

Adaptation reduces risks 
and improves health

Proactive adaptation policies and
programs reduce the risks and impacts
from climate-sensitive health outcomes
and from disruptions in healthcare
services. Additional benefits to health
arise from explicitly accounting for
climate change risks in infrastructure
planning and urban design.









Exposure to heat and preterm births
Preterm birth during heatwaves

Preterm birth by temperature

Chersich et al. 2020



Wednesday, June 13, 2018

Texas has reached the top of  a list that is of  grave concern, especially 
during the summer.

According to KidsAndCars.org, the Lone Star State is No. 1 for child hot 
car deaths in the United States.

From 1990 to 2017, there were 120 child vehicular heatstroke fatalities 
in Texas involving children ages 14 and under.

A total of  836 children died from heatstroke across the country after 
being left in hot cars over the last 17 years.













Wheat yields % change vs. local temperature change

IPCC 2014

Temperate regions Tropical regions

Local mean temperature change (°C)

1 5 12 3 4 2 3 4 5



World Bank 2016



High CO2 and warming temperatures are expected to 
alter the nutritional quality of C3 crops

– Protein (〰 -10%)
– Micronutrients       

(〰 -5%)
– B-vitamins (on 

average 〰 -30%)

CO2 promotes 
plant growth

Malnutrition
“Hidden 
Hunger” 

More 
carbohydrates

Less protein 
and essential 

micronutrients



Global 
availability of 

dietary 
protein, iron, 

& zinc

Positive influence:

• Technology 
change

• Market responses
• CO2 fertilization 

Negative influence:

• Climate change 
impacts on 
productivity

• Carbon penalties 
on nutrient 
content

Combined impacts in 2050: decreased growth in global availability of
• Protein by 19.5%

• Iron by 14.4%
• Zinc by 14.6%

Beach et al. 2019



Zhu et al. 2018





Biophysical influences on dengue ecology showing the interactions 
between climate variables, vectors, and the virus 

Morin et al. 2013 



Map shows the range of the Aedes aegypti mosquito for present-day (1950-2000) and future (2061-2080; RCP8.5) conditions. Larger cities have higher potential for 
travel-related virus introduction and local virus transmission. Adapted from: Monaghan et al. (2016)

Ae. aegypti suitability

Ae. aegypti transmission
suitability



23 Aug 2017





Morin et al. 2018



How the level of global warming affects impacts and/or risks 
for selected natural, managed, and human systems

IPCC SR1.5 2018

Purple indicates very high risks of  severe impacts/risks and the presence of  significant irreversibility or the 
persistence of  climate-related hazards, combined with limited ability to adapt due to the nature of  the hazard or 
impacts/risks.
Red indicates severe and widespread impacts/risks.
Yellow indicates impacts/risks are detectable and attributable to climate change with at least medium confidence.
White indicates that no impacts are detectable and attributable to climate change.



Yearly maximum daytime temperature  with a 25% chance of 
occurring at warming of 1.5⚬C above preindustrial

25th percentile 75th percentile
Seneviratne et al. 2018



Carbon quota for a 66% chance to keep < 2°C 

• The total remaining emissions 
from 2017 to keep global 
average temperature < 2°C

• 800 GtCO2 will be used in 
around 20 years at current 
emission rates

• Grey: Total CO2-only quota for 2°C with 
66% chance. Green: Removed from CO2
only quota. Blue: Remaining CO2 quota. 

• The remaining quotas are indicative and 
vary depending on definition and methods
Source: Peters et al 2015; Global Carbon 
Budget 2016

http://iopscience.iop.org/article/10.1088/1748-9326/10/10/105004
http://www.globalcarbonproject.org/carbonbudget/






Co-benefits – early health gains from wise climate moves

Shifting 5% of short urban car trips 
to bicycles in New Zealand would 
save annually
- 22 million liters of fuel
- 116 deaths due to increased 

physical activity (vs. 5 extra road 
crash deaths)

- $200 million in health costs

ANZJPH 2011
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