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Climate Change in lllinois — Health

Dr. Jim Angel, former State Climatologist for lllinois




Logistics

* PowerPoint slides will be uploaded and available for anyone

e At around 30 minutes, there will be a pause for questions about material
already covered

» At the end of the lecture, there will be plenty of time for additional questions



Overview of the course

* The focus will be on lllinois with limited discussion about national
issues
* Week 1: Overview of current trends and future projections for lllinois.
* Week 2: Impacts on agriculture.
* Week 3: Impacts on water resources.
 Week 4: Impacts on health.



Hard Freeze Expected Again Tonight e

*Lows in the middle to upper 20s.

*Newly emerged plants and flowering
fruit trees should be protected from the
freezing conditions!

Low Temperature Tonight
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A hard freeze is expected again across central and southeast ILlinois tonight as low temperatures dip into the middle to upper 20s. While these

readings are only 5-10 degrees below normal for this time of year, many early spring plants have responded to the recent very warm conditions

by emerging and/or budding a couple of weeks ahead of schedule. As a result, precautions should be taken to protect sensitive vegetation from
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Impacts to Public Health

CLIMATE CHANGING HEALTH

in lllinois

Environmental Changes

k Health Conditions

Community Source: Ziska et al., 2011

Carbon Pollution



Climate change and health in Illinois

* Heat stress

* Respiratory health

* Tick and mosquito-borne diseases
 Mental health

* Access to health



Urban Heat & Flooding
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Observed Temperature Changes

Overnight Minimum Average Daily Daytime Maximum
Overnight Daytime Temperature Temperature Temperature
Minimum Average Daily Maximum
Temperature Temperature Temperature
Winter +3.0 +25 +2.2
Spring +1.8 +1.6 +1.4
Summer +1.7 +0.5 -0.7
Fall +1.3 +0.8 +0.4

-1.0 -05 00 0.5 1.0 1.5 20 25 3.0 3.5

Change in Temperature (°F)

Changes between the early 20t century (1895-1924) and early 215t century (1990-2019)



Projected temperature parameters (RCP 4.5)

_ Average Temperature Days 100°F or Higher Nights 70°F or Higher

Mid Century 3-4°F increase 0-12 more days 8-24 more days
Late Century 4-5°F increase 6-18 more days 16-32 more days
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With Prolonged Exposure
and/or Physical Activity

Heat stroke or sunstroke

hiihli erli

Sunstroke, muscle cramps,
and/or heat exhaustion likely

Extreme Caution

Sunstroke, muscle cramps,
and/or heat exhaustion possible

Caution
Fatigue possible




1995 Chicago Heatwave
* Over 700 deaths in the Chicago || Temperature | Heatindex |

area alone July 12 98° 108°

o July 13 106° 124°
* Deadly combination of heat and

humidity over 5 days July 14 102 1197
July 15 99° 108°
* Made worse by the Urban Heat July 16 94° 100°
Island, which prevented cooling at
night

e Vulnerable communities such as
low-income families and the
elderly were hardest hit.



Lessons Learned

* Enhanced heat wave warnings that focus on longer duration, high
humidity events that are fine-tuned for urban areas and with longer

lead times.

* Improved communication between NWS and the City.

* Chicago implemented neighborhood cooling centers (usually public
buildings) to provide temporary relief.

* Chicago used a variety of resources to check on people at risk for
heat-related health issues.



Increased risk of heat stress

Average Monthly Summer
Age-Adjusted Hospitalization
Rate (per 100,000 population)
RUCC Category
I 1 metropoitan urbanized (>1 min)
] 2 metropoitan urbanized (< 1 mi)
[ 3 non-metropoitan urbanized
[ 4 tess urbanized
[ 5 tninty poputated
Hospitalization Rate (per 100,000 population)
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FIGURE. Number and rate* of heat-related deaths among crop

workers, by 5-year period — United States, 1992-2006
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*Per 100,000 workers. Rates calculated using annual national average
estimates of employed civilians aged >15 years based on the Current

T

Population Survey.

95% confidence interval for fatality rate.



Prevent Heat lliness at Work

Outdoor and indoor heat exposure can be dangerous.

Ways to Protect Yourself and Others

Ease into Work. Nearly 3 out of 4 fatalities from heat iliness happen during the first week of work.

" New and retuming wivkess need o build toferance o heat {acclimatize) and tke frequent breaks,
«" Follow the 3% Rale. (n the first day, work no mose an 20% of the shift's duration at full intensityin the heat.
Inzrease the dursiion of time =t full intensity by no more then 205 5 dey unti workens @ used o wordng in the heat,

/7, Drink Cool Water /" ™, Dressfor the Hest

., ‘ ’,.-' | IDrink cool water even i you are not thirsty — at lessi l@ | 'Weear a hat and light-colored, loose-§ifing, and
L i
\. .

1 cup every A minufes. /' bresthabile dothing if possible
,.-1 Teke Rest Breaks e ‘Watch Out for Each Other
| | Take enough fime to recowar from heat given the : | Monitor poursslf snd others for signs of

temperaturs, humidity, and onditions. * heat illness.

# @, WWearing s Face Covering
‘S Find Shade or a Cool Area i b L

{ 5 : - 1. . | Change your face covesing if it gets wet or soied
@ Taks breaksin = designated shady or coof location. \ 3 B ook on "

First Aid for Heat lllness

The following are signs of a medical smergency!

].f';- \'.r = Abnormal thinking or befavior
i?i 7.}]  Shorred speech
= Semires

= |oss of consciomsness
(1 )» CALLGHIMMEDIATELY

(2 )» CODL THE WORKER RIGKT AWAY WITH WATER OR ICE

(3 ) STAX WITH THE WORNER UNTIL HELP ARRIVES

Watch for any other signs of heat illness and act quickly. When in doubt, call 0.

Headache o nasea » Eivewater bo drink
‘Weaknezs or dizriness 2 Remove unnecessany clothing
Heary sweating o hat, dryskin # Move 0.3 cooker ares
Hievated body temparaiura  Cod with watzt ioa, o 2 fan
Thirst » Donot lemve slone

Decreased uring cutput * Sock medics! cses i needed
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https://cimss.ssec.wisc.edu/satellite-blog/archives/53472




MOST ACCURATE 11 YEARS IN A ROW

CHAMPAIGN oot
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June 27, 2023 (WCIA)



How to protect yourself from poor air quality?

e Air Now: https://www.airnow.gov/aqi/aqi-basics/

AQI Basics for Ozone and Particle Pollution

Daily AQI Values of
Color Levels of Concern Index Description of Air Quality

Yellow Moderate 51 to 100 Air quality is acceptable. However, there may be a risk for some people, particularly those who are
unusually sensitive to air pollution.

Orange Unhealthy for Members of sensitive groups may experience health effects. The general public is less likely to be
Sensitive Groups affected.
Unhealthy 151 to Some members of the general public may experience health effects; members of sensitive groups
200 may experience more serious health effects.

Very Unhealthy 201 to Health alert: The risk of health effects is increased for everyone.
300
301 and | Health warning of emergency conditions: everyone is more likely to be affected.
higher




Increased risk of worse allergies and asthma
.+24days
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Figure 5.10 Reported human cases in Illinois of two common tick-borne illnesses, Lyme disease (LD) and spotted fever
group rickettsial disease (SFGR) by year for the period 1990-2018 (left); and the average number of cases over a 5-year
period per month for these diseases in lllinois (right). Sources: lllinois Department of Public Health 2018b, 2018c.



Reported Incidence Rate of Lyme Disease By
County, 2012-2021
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Lyme disease is transmitted to humans through

the bite of infected blacklegged ticks. Typical
symptoms include fever, headache, fatigue, and

a characteristic skin rash called erythema
migrans. If left untreated, infection can spread
to joints, the heart, and the nervous system.




West Nile Virus
Cases per county, 2002-2018

West Nile virus human cases per county. area
that needs further research. While the total
number of cases is highest in Cook County,
West Nile is present throughout the state.
Source: IDPH.




NOx + VOC + Heat & Sunlight = Ozone
Ground-level or “bad” ozone is not emitted directly
into the air, but is created by chemical reactions
between NOx and VOCs in the presence

of heat & sunlight.

Emissions from
industrial facilities and electric
utilities, motor vehicle exhaust,

gasoline vapors, and chemical solvents are

some of the major sources of oxides of nitrogen

(NOx) and volatile organic compounds (VOC).

Source: EPA



Increased risk of mental health threats

WHY?

* Long hours

* CDC Report: Farmers * Heavy workloads

are among the most * Financial risks and unstable
likely to die by prices
suicide compared to e Social isolation

other occupations

* Rely on weather that is more

unpredictable and extreme




Increased risk of mental health threats

Rural population per mental health provider

|Illinois 2,779:1 &

. Indiana 3,445:1

Overall ln lowa 5,668:1
Illinois: Kansas 2,930:1
Michigan 1,780:1

4‘ 1 O . 1 Minnesota 3,374:1
Missouri 3,056:1

Nebraska 3,007:1

North Dakota 3,208:1

Ohio 3,143:1

South Dakota 2,507:1

Wisconsin 1,600:1

Source: County Health Rankings & Roadmaps



Increased risk of mental hiealth.threats: What can you do?

Farm Family Resource Initiative Helpline: 1-833-
FarmSOS or 1-833-327-6767

» Serves farm families in Christian, Logan, Macon,
Macoupin, Morgan & Sangamon Counties

National Suicide Prevention Lifeline: 1-800-273-
TALK (8255)

Crisis Text Line: Text TALK to 741-741

 Text with a trained counselor from the Crisis Text
Line for free, 24/7

Substance Abuse and Mental Health Services
Administration (SAMHSA) National Helpline: 1-
800-662-HELP (4357)

Farm Aid Farmer Hotline: 1-800-FARM-AID (1-
800-327-6243)

Avera Farm and Rural Stress Hotline: 1-800-691-
4336

7.

8.

[llinois Warm Line: 1-866-359-7953 (call) or 1-
866-880-4459 (text)

The Warm Line is a new opportunity in Illinois for
persons with mental health challenges and their
families to receive support by phone. Peer and
Family Support Specialists are professionals who
have experienced mental health recovery in their
own lives as an individual or family member.

They have been trained in recovery support,
mentoring, and advocacy and are ready to listen
and help you. The warm line is not a crisis hotline,
but is a source of support as you recover or help a
family member to recover. Call or text Monday-
Friday 8am-5pm

Planting Resilience in Seasons of Uncertainty:

Webinar, IL Farm Family & Ag Wellness Advocate




Impact on rural health: Access to healthcare

lllinois Counties by Rural/Urban Classification

[ ]rRural Counties
l:l Urban Counties

Rural & defined as a county not part of
a metropolitan statisbical area (MSA), as defined
by the L1.5. Census Bureau; or a county

that is part of an MSA but has a populafion
fewer than 60,000
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Impacts to Ecosystems

Ancient
Mississipp_i
River X

» Change is a fundamental characteristic of the ecosystems of Illinois,
lowa River

but the current situation is unique in at least two ways:
Des . Mahomet

* The rate of climate change is much more rapid than in the past. o
* Natural ecosystems in the state are much reduced in areaand  Rgiver

isolated.

» Projected changes in climate will enhance conditions for some native
species, while conditions will become less suitable for others.
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Impacts to Ecosystems

» The likelihood that climate change will advantage a variety of undesirable species is of particular concern.

Emerald Ash Borer Amur Honeysuckle Johnson Grass Oriental Bittersweet Japanese Stiltgrass

» Species associated with aquatic habitats will be affected by reduced ice cover
on lllinois lakes, and watercourses swollen with heavy winter and spring rains.

» Climate change interacts with and amplifies
impacts of other stresses; ecosystems that
are already stressed will be less resilient.

© Tim Lindenbaum



Impacts to Ecosystems

» Lands that remain in a natural condition in lllinois are
mostly in private ownership. Managing these lands in a
changing climate will require high levels of cooperation
and outreach.

In A Nutshell.
» Conserve intact native ecosystems
» Restore degraded systems

» Reconnect fragmented landscapes

© Mark Godfrey/TNC



Thank you



