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Emissions & Atmospheric CO2



Levels of carbon dioxide in the atmosphere have corresponded closely with temperature over 
the past 800,000 years. Although the temperature changes were touched off by variations in 
Earth’s orbit, the increased global temperatures released CO2 into the atmosphere, which in turn 
warmed the Earth. Antarctic ice-core data show the long-term correlation until about 1900. 
(Graphs by Robert Simmon, using data from Lüthi et al., 2008, and Jouzel et al., 2007.)

Atmospheric CO2  & Temperature

https://earthobservatory.nasa.gov/features/CarbonCycle/page4.php

Image: Getty, Conde Nast 2017

ftp://ftp.ncdc.noaa.gov/pub/data/paleo/icecore/antarctica/epica_domec/edc-co2-2008.txt
ftp://ftp.ncdc.noaa.gov/pub/data/paleo/icecore/antarctica/epica_domec/edc3deuttemp2007.txt


2021 was the 6th warmest on record


Over the past 100 years, global 
temperatures have risen ~1ºC (1.8ºF)


Sea level response to that warming 
totals about 160-210 mm (6 to 8 in).

Unprecedented

2022



• Strengthening infrastructure

• Utilities, especially electricity


• Communications


• Transportation


• Supply chain

• Employees & their families

• Financial stability

• AND also care for our communities 

who face the health consequences

Preparing to Support our Communities

https://www.nytimes.com/2017/10/23/health/puerto-rico-hurricane-maria-drug-shortage.html

https://www.nytimes.com/2017/10/23/health/puerto-rico-hurricane-maria-drug-shortage.html


https://www.cdc.gov/climateandhealth/effects/default.htm



Heat

• Heat exhaustion/Heat stroke

• Dehydration exacerbates asthma, 

COPD, HF, DM

• Harder to think (school, work)

• Higher mortality due to organ failure


• 1980 heat wave: 5300 excess US deaths


• 1995 heat wave 2800 excess US deaths


• Risks in pregnant women

• Especially susceptible: elderly, 

young children
Kilbourne EM 1999 The spectrum of illness during heat wave Am J Prev Med  16(4):359-360



Air

• Ground-level ozone 
(smog)


• Wildfires & PM

• More pollen,  

longer season

Days added to ragweed pollen season, 1995-2009

Figure courtesy of Harvard. Data from Recent warming by 
latitude associated with increased length of ragweed pollen 
season in central North America External link, Ziska et. al., 
PNAS March 8, 2011 108 (10) 4248-4251.


Figure courtesy of Harvard. Data from Rising CO2 and pollen production of common 
ragweed (Ambrosia artemisiifolia L.), a known allergy-inducing species: implications for 
public health. External link Ziska & Caulfield, Australian Journal of Plant Physiology 27(10) 
893 - 898. Published: 2000

https://kslnewsradio.com/1951804/smoke-over-utah-
coming-from-oregon-and-california/

Smoke from Oregon and California
July 10, 2021

https://doi.org/10.1073/pnas.1014107108
https://doi.org/10.1073/pnas.1014107108
https://doi.org/10.1073/pnas.1014107108
http://www.publish.csiro.au/FP/PP00032
http://www.publish.csiro.au/FP/PP00032
http://www.publish.csiro.au/FP/PP00032


Water

• Combined sewers: after extreme 
rainfall, more E Coli contaminated 
water and ER visits

• Reduce with more vegetation and fewer 

paved surfaces


• Algal blooms

• Water scarcity affects 2/3 globally

• Groundwater salinization: more salt 

in drinking water, bad for irrigation

Combined Sewer Overflow System

Separated (Sanitary) Sewer Overflow System

Public domain



Water

• Groundwater salinization: Sea levels rise 
and groundwater depletion leads to 
more salt in drinking water, bad for 
irrigation

How sea water rise salinizes ground water

Figure adapted from Climate Adaptation and Saltwater Intrusion External link at EPA.gov. https://www.waterboards.ca.gov/
gama/docs/coc_salinity.pdf

Image from My Job Depends on Ag Magazine, Jan 2, 2020, Victor Martino

https://web.archive.org/web/20170208195214/https://www.epa.gov/arc-x/climate-adaptation-and-saltwater-intrusion


Mental Health

• Trauma of extreme climate events

• Climate refugees

• Climate anxiety

• Children’s mental health and well-being

Lancet Planet Health 2021; 5: e863–73

A family in Barataria, Louisiana, returns to their home after it flooded during Hurricane Ida in 
August 2021. Photographer: Brandon Bell/Getty Images Bloomberg News March 7, 2023




Hitting the Poorest the Hardest

Figure from Four billion people facing severe water scarcity External link, Mesfin 
M. Mekonnen and Arjen Y. Hoekstra, Science Advances 12 Feb 2016: Vol. 2, no. 
2, e1500323 https://doi.org/10.1126/sciadv.1500323 External link

Number of months/year when water consumption exceeds availability

Morello-Frosch R, Obasogie OK. The Climate Gap and the Color Line—
Racial Health Inequities and Climate Change NEJM 2023;388(10):943-9

The Climate Gap

http://advances.sciencemag.org/content/2/2/e1500323.full
https://doi.org/10.1126/sciadv.1500323


• You’ve got to adapt (bail)

• Prepare for climate events


• Ensure secure energy sources, transportation, 
supply chain, financial resources


• Build resilience 


• You’ve got to mitigate (plug holes)

• Reduce greenhouse gas emissions by 

switching to clean technologies to power 
vehicles and produce electricity


• Reduce waste

Two-front Battle: Adaptation & Mitigation

https://www.imf.org/en/Publications/fandd/issues/2021/09/climate-change-what-is-mitigation-and-adaptation-behsudi-basics

Figure from LinkedIn  Steward Bond. Data Quality: Plug the Holes before bailing the Boat 
2014 https://www.linkedin.com/pulse/20140826143308-16074186-data-quality-plug-the-
holes-before-bailing-the-boat



• Top in the world, accounting for 27% 
of the global health care footprint


• Responsible for 8.5% of US 
greenhouse gas emissions


• Emissions rose 6% from 2012-2018

• Resulted in the loss of 388,000 

disability-adjusted life-years in 2018

US Health Care #1

https://noharm-uscanada.org/ClimateFootprintReport

Slide courtesy of Emily Mediate, Health Care Without HarmEckelman MJ, Huang K, Lagasse R, Senay E, Dubrow R, Sherman JD. Health care pollution and 
public health damage in the United States: an update. Health Aff (Millwood). 2020;39(12):2071-2079 

https://noharm-uscanada.org/ClimateFootprintReport


• 7% is direct emissions 
(fossil fuels, anesthetic 
gases)


• 11% is from purchased 
energy


• 82% comes from choices: 
pharmaceuticals, medical 
devices & supplies, food, 
transportation, other 
purchased services, 
investments 

What is producing all those emissions?

https://practicegreenhealth.org/ghg-reduction-toolkitEckelman MJ, Huang K, Lagasse R, Senay E, Dubrow R, Sherman JD. Health care pollution and 
public health damage in the United States: an update. Health Aff (Millwood). 2020;39(12):2071-2079 

https://practicegreenhealth.org/ghg-reduction-toolkit


Some Recommendations
National → Hospital → Informatics



1. Set net zero goals

2. Establish structural enablers


• Executive leadership team


• Data collection & management


• Educate, Empower the workforce


• Procurement policies


3. Understand emissions (DATA)

• Inventory facility/energy emissions


• Inventory supply chain, travel


• Use benchmarks


4. Prepare & execute your plan

• Reduce energy (LEED), EV, anesthetics


• Influence suppliers, reduce waste


• High VALUE care

AHRQ Primer

https://www.ahrq.gov/healthsystemsresearch/decarbonization/index.html



A Health System’s Response
CASE STUDY: Kaiser Permanente

• Achieved carbon neutral in 2020

• Partially through purchased offsets


• Installed solar power 100 sites

• Solar power purchasing, plus battery storage, 

new renewable microgrid

• EV charging, fleet electrification

• Telemedicine

• Data services: EPEAT-registered computers, 

servers, phones, TVs

• Reprocessed surgical devices, reduce single 

use devices

• Reduce food waste

https://practicegreenhealth.org/sites/default/files/2020-10/kaiser-permanente-path-to-carbon-neutral-guide_20200923.pdf

Case 2



2022 Inflation Reduction Act
Unlocks key opportunities

• New financial incentives for energy 
efficiency

• Investment tax credits = direct cash payments cover 

at least 30% and as much as 50-60% of costs


• Upgrades/retrofits are highly incentivized


• New access to tax equity market via 
transferability to monetize any solar 
projects we develop


• Benefit from broader solar development 
incentives (that will reduce costs)


• By offsetting capital costs, hospitals and 
benefit from LOWER costs of solar, wind 
energy and Strengthen Resilience

https://www.mwe.com/events/hospitals-renewable-energy-new-financial-
incentives-opportunities-in-the-inflation-reduction-act/

Bloomberg News June 30, 2022

https://www.mwe.com/events/hospitals-renewable-energy-new-financial-incentives-opportunities-in-the-inflation-reduction-act/
https://www.mwe.com/events/hospitals-renewable-energy-new-financial-incentives-opportunities-in-the-inflation-reduction-act/


Some Recommendations
National → Hospital → Informatics



Clinical Climate Informatics
i-CLIMATE Framework

• Computers, data centers, ME

• Replacing computers every 2-4 yrs?


• 50% of all office computers on 24/7


• Measure, display, monitor perf

• Anesthetic gases: monitoring flow


• Medical equipment use


• Supply chain management


• Reduce waste in care delivery


• Mobilize workforce, Inform patients

Sitting DF, Sherman JD, Eckelman MJ, Draper A, Singh H, I-CLIMATE: a “clinical climate informatics” action 
framework to reduce environmental pollution from healthcare. JAMIA 2022 Nov 14;29(12):2153-2160



Tackling Climate ChangeReforming Health Care
• More prevention & primary care

• Reducing unnecessary care and 

procedures

• Reducing waste, including tech waste

• Lower energy bills (renewables)

• Effective back-up energy (microgrids)

• Telehealth

• Digital health & home-based care with 

remote patient monitoring

• Palliative care

• Stronger, more resilient communities with 

robust social infrastructure and support

One Path Forward
Ad
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health-care (last accessed October 10, 2022).

2. Sampath B, Jensen M, Lenoci-Edwards J, Little K, Singh H, Sherman JD. Reducing Healthcare Carbon Emissions: A 
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https://nam.edu/programs/climate-change-and-human-health/action-collaborative-on-decarbonizing-the-u-s-health-sector
https://nam.edu/programs/climate-change-and-human-health/action-collaborative-on-decarbonizing-the-u-s-health-sector

