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Climate change and agriculture.
Climate change and human health.



 How do you
think climate
change will
impact U.S.
agriculture?
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« Total ~$330 billion per
year

» Direct effect:
« Extfreme weather
events
« Changes to yield,
development
» |Indirect effect:
« Pests/pathogens that
will benefit from
climate change
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2014 National Climate Assessment’s Key Points

. Increasing Impacts on Agriculture
a. Climate disruptions to agriculture productions have increased in past 40 years, and
are projected to increase over next 25.

. Weeds, Diseases and Pests

. Extreme Precipitation and Soil Erosion

. Heat and Drought Damage

. Rate of Adaption

a. Agriculture has adapted, but will need to adapt faster to keep up with climate
change over next 25 years.

. Food Security

a. Stress on crop vields will put stress on food security through food prices, effect on
processing, storage, transportation and retailing.



Consecutive Dry Days

Comparing 2070-2099 vs
1971-2000

Based on scenario where
heat-tfrapping continue to
increase

2014 NCA

Number of Days

6

12

15



-
O
D
co
o
N
Q
@)
C
O
C
O
C
O
-
O
=
Q
O
O
-
al

L)
-
o
T
~O
Q0
O~
%)
D)
N
el
O
>




Number of Hot Nighfts

Comparing 2070-2099 vs
1971-2000

Based on scenario where
heat-tfrapping continue to
increase

2014 NCA

Number of Nights

0 10 20 30 40 50 60 70 80 <>




Change in temperature

RCP 2.6 RCP 8.5
a Change in average surface temperature (1986-2005 to 2081-2100




Maize

Grows where/when temps are warmer than 15°C and frost-free
Very sensitive 1o frost

Tolerates hot/dry conditions as long as there is sufficient water
available and temps are below 45°C

Requires 500-800mm of water per season

UN Food and Agriculture
Organization Summaries:
Maize, Soybean



Yield Change (%)
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Trouble brewing ...

« Two ingredients for beer
 Hops, barley

 Hops
« Grown in Washington, Oregon and |ldaho in U.S.
« Irrigation comes primarily from melting of snowpack in mountains
« Barley
« Upper Midwest, Northern Rockies
« Greatly impacted by heat and drought!

 How will climate change impact beer?



Trouble brewing ...

Summer of 2015
was both hot and

dry!

However, farmers
were able to adapt
and still had

average vields

Uncertainty comes
when this becomes
the norm

June 2015 statewide temperature ranks

Statewide rank in the 121-year record
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Record Much Below Near Above Much Record

Coldest Below Average  Average Average Above Warmest
(1) Average Average (121)

Map adapted from analysis from NCEl
(formally NCDC)




Climate change through the grapevine

Climate growing zones range from 2-10°C

Some varieties could simply move poleward, while others could be lost
« By 2100, U.S. could lose 81% of its premium wine grape farmland
« |In California, warming temperatures and reduction in fresh water
could reduce the amount of land suitable for grape harvesting

Rise in CO2 could change wine quality

* |Increase biomass, increase sugar (thus alcohol) and decrease acid
levels

« All change taste and quality of wine!

Increased temperatures bring insects and insect-borne diseases to
vineyards
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Current Suitability

Suitability Retained > 50% GCMs
Suitability Retained > 90% GCMs
Novel Suitability > 50% GCMs
Novel Suitability > 90% GCMs

Taken from Hannah et al. 2013



FOOD FOR THOUGHT

Sorry Folks, Climate Change Won't
Make Chocolate Taste Better

December 19, 2017 - .39 PM ET

SIMRAN SETHI

« Most research focuses on quantity , rather than quality




Chocolate

« Cacao can only grow within about 20° north and south of the equator
« Fairly uniform temperatures, high humidity, ample rain .... Rainforests

 Cacao can withstand an increase in temperature

Will cacao be negatively impacted by climate change?

climate.gov



Chocolate

« Cacao can only grow within about 20° north and south of the equator
« Fairly uniform temperatures, high humidity, ample rain .... Rainforests
« Cacao can withstand an increase in temperature
* Increased temperatures will likely not be accompanied with more
precipitation
« Thus, humidity decreases
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Climate change and human health

Rising Temperatures

U.S. average temperature has increased by 1.3°F to
1.9°F since record keeping began in 1895. Warming
has been the greatest in North and West while some
parts of the Southeast have experienced little change.

Wildfires in the West
start earlier in the spring,
last later into the fall,
and bum more acreage.

Heat Waves

Heat waves have become
more frequent and intense,
especially in the West.

Drought
Drought has increased in the We:
Over the last decade, the Southwest

. increased in frequency and intensity since the
1950s and their tracks have shifted northward.

Extreme Precipitation

Heavy downpours are increasing
nationally, especially over the last three ,
to five decades. The largest increases
are in the Midwest and Northeast.

Floods

Floods have been
increasing in parts of the
Midwest and Northeast.

Hurricanes

The intensity, frequency, and duration
of North Atlantic hurricanes, as well
as the frequency of the strongest

S

has experienced the most persistent (category 4 and 5) hurricanes, have
droughts on record, all increased since the early 1980s.
Cold Waves and Winter Storms Sea Level ,
- Cold waves have become less frequent and Sea levels along the Mid-Atlantic
% intense across the Nation. Winter storms have and parts of the Gulf Coast have

risen by about 8 inches over the
last half century.




Climate change and human health
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Climate change and human health

What are other ways climate change can impact human health?



Climate change and human health

« Climate change threatens human health and well-being
« Air pollution
« Allergens
« Wildfires
« Temperature exiremes
* Precipitation extremes
* Disease carried by vectors
 Food-borne iliness
* Food security
 Mental health and stresses

« Climate change can change human health in 2 ways:
« changing the severity or frequency of health problems already related to high
impact weather events
« by creating unprecedented or unanfticipated health concerns in places where
they have not previously occurred



Temperature extremes

llinesses and death result

from changes in seasonal

averages, compromising

the body’s ability to

regulate its internal

temperature

* Heat exhaustion/stroke,

hypothermia/frostbite,
worsen chronic
conditions

Observed impact of
temperature deaths
« Chicago heat wave,
1995

Number of daily deaths

Cook County, July 11-27, 1995:

Excess deaths compared with this time period during an average year: about 700
Deaths classified as “heat-related” on death certificates (not shown here): 465
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EPA 2014, taken from USGCRP 2016



Temperature extremes

October
to March

Increase in deaths per million
il 201.1 t0 286.0

8 150.1 to 201.0

7] 100.1 to 150.0

] 50.1 to 100.0

"] 01t050.0
Decrease in deaths per million

[ ]0.0t0-50.0

7] -50.1 to -100.0
[ -100.1 to -200.0
mll -200.1 to -222.7

All months
combined

Schwartz et al. 2015, taken from USGCRP

2016



Temperature extfremes
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Figure 11-5 | The 1980-2009 average of the hottest months globally, measured in web bulb globe temperature (WBGT), which combines temperature, humidity, and other

Lemke and Kjells’rro m factors into a single index of the impact on work capacity and threat of heat exhaustion. The insert shows the Intemational Organization for Standardization standard (IS0, 1989)
! for heat stress in the workplace that leads to recommendations for increased rest time per hour to avoid heat exhaustion at different work levels. This is based on studies of

2012 taken from IPCC healthy young workers and includes a margin of safety. Note that some parts of the world already exceed the level for safe work activity during the hottest month. In general

2014 with climate change, for every 1°C that T.... goes up, the WBGT goes up by about 0.9°C, leading to more parts of the world being restricted for more of the year, with consequent

impacts on productivity, heat exhaustion, and need for air conditioning to protect health (Lemke and Kjellstrom, 2012).




Precipitation Extremes

-How can precipitation exiremes be beneficial for a region?
-Floods?
-Droughts?



Precipitation extfremes

* Frequency of heavy precipitation events already increased and is projected
to continue to increase
« Floods are the 29 deadliest of all weather-related hazards

» Risks extend past drowning
« Standing water in buildings can lead to mold, air quality concerns

« Droughts increase risk to wildfires, dust storms, extreme heat events ,flash

ﬂOOd|ng eTC e'I'C Increasing Heavy Downpours in lowa
« Valley fever

Takle 2011 taken from 2014 NCA R i o S
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Disease carried by vectors

« Distribution of fleas, ficks, mosquitoes etc. depend partially on climate
« Lyme disease, West Nile virus among others

« Example: ticks and Lyme disease
« Change in distribution as more areas become favorable

« Change in season as earlier onset of warm spring temperatures and delayed frosts

« Higher tick densities due to milder winters

Projected Changes in Tick Habitat

Establishment Probability (%)

0-19 20-39 40-59 60-79 80-99

Adapted from taken
from Brownstein et
al. 2005. 2014 NCA



Food borne diseases

Air and water temperature, precipitation and extreme rainfall events are known to
affect fransmission of food and water borne diseases

Example ... Salimonella more common when temperatures are higher

Heavy Downpours are Increasing Exposure to Disease

Wastewater

7, Storm Drain Climate change increases heavy downpours.
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Flooded matenials in homes,
schools, and businesses can cause

Floodwaters can become contaminated molds to grow and be inhaled.

Floodwaters can contain disease-causing
bactena, viruses, and parasites.

with agricultural waste, chemicals, raw
sewage, and other pollutants.

NOAA NCEI (formally
NCDC) . 2014 NCA



Food security

Insecurity rises with rising food
prices; people turn to nutrient
poor but calorie rich food

Nutritional value of some food
may decline
* Increased atmospheric CO2
is related to decreased
protein in crops such as
barley, sorghum and soy

Food security does depend on
more than climate change, such
as socioeconomics, politics, etc.
but will serve to exacerbate
disadvantaged communities

‘ Rising carbon dioxide can

directly influence nutritional
Temperature and precipitation content of foods.
extremes (like flooding) can
increase pathogen load.

Climate can also alter weed,
insect, and fungal populations
and increase pesticide use.

Warmer temperatures can
result in greater food spoilage.

=

Extreme climate events can
disrupt food distribution.

Crimmins (EPA), taken
from USGCRP 2016



Food security

Insecurity rises with rising food
prices; people turn to nutrient
poor but calorie rich food

Nutritional value of some food
may decline
* Increased atmospheric CO2
is related to decreased
protein in crops such as
barley, sorghum and soy

Food security does depend on
more than climate change, such
as socioeconomics, politics, etc.
but will serve to exacerbate
disadvantaged communities

Protein in Flour (%)

Change in Mean Concentrations (%)

Protein Content in Wheat Flour
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Climate change and human health

-How will climate change impact the human health in lowa?



Climate change and human health

« Populations of concern

* Most Vulnerable at Most Risk

« Climate change will amplify
some of the existing health
threats the nation now faces

« Certain people and
communities are especially
vulnerable, including children,
the elderly, the sick, the poor,
and some communities of
color.

Social Vulnerability Index (SVI) 2014

Overall Vulnerability | All States
[Data Classfied by Al US Comsus Tractal
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Soclal vulnerabllity refers to the human factors within a Ity that negatively affect its abllity to
manage drcumstances harmful to health, Communities must prepare for and respond to hazardous events
such as environmental disasters, chemical exposures, and disease outbreaks. Preparing for these events
prevents or decreases both human suffering and financial loss. The Social Vulnerability index (SVI)' compares
and ranks every community in the U.S. at the Cansus tract level, on many soclal factors. These factors, including
poverty, lack of car access, and crowded housing, are further grouped into four related themes. Each community
receives a separate ranking for each of the four, as well as an overall rankong. To learn more, please visit SV
home page.

Dats sacrcon SrojeuTin. WL a8 Met) Maiaae -
Pelerennie | A St vy whee bt [ Mnwrd of - Satoudty sl Favergerncy Mansgervens, 211 K|
Prirt Dute &920W

Highes Vul Lowpest
Top At SVi201g  [Bottom 4




Climate change and human health

So .... What do we do to mitigate risks?
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