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Food Systems in the 
US

Industrial agriculture: the mechanized 
farming of crops at an industrial scale

• primarily grains

• reliance on fossil fuels

• reliance on chemical ferti l izers and 
pesticides



Greenhouse Gas Emissions: crop production

Field crops contribute more to
direct NOx and CO2 emissions
• fertilizers
• tailpipe emissions

Direct methane results from 
animal production operations

Agriculture contributed 11.2%
of total US emissions in 2020



Impacts of 
climate 
change on 
industrial 
crop 
production

Additional rainfall in some regions; 
more drought in others; temperature 
change; length of growing season; 
presence or absence of frost/freeze

• Avai labi l i ty  of water resources: too much 
or not enough

• Crop species v iabi l i ty

• Soi l  loss

• Pol l inators and pests



Strategies for managing climate impact 
from croplands

Climate-Smart Ag: World Bank funded projects

https://www.worldbank.org/en/topic/climate-smart-agriculture

USDA: Conservation ti l lage, residue management, and cover crops

https://www.sare.org/publications/what-is-sustainable-
agriculture/conservation-ti l lage-and-soil-health/

Regenerative Agriculture

https://farmland.org/regenerative-agriculture-is-a-system-not-a-
single-practice%e2%80%af%e2%80%af/

https://www.worldbank.org/en/topic/climate-smart-agriculture
https://www.sare.org/publications/what-is-sustainable-agriculture/conservation-tillage-and-soil-health/
https://farmland.org/regenerative-agriculture-is-a-system-not-a-single-practice%e2%80%af%e2%80%af/


USDA 2015 Report: Climate Change, 
Water Scarcity, and Adaptation in the 
US Fieldcrop Sector

Field crop 
production 
projected to 
decline

Irrigated acreage 
projected 
to decline



Industrial Animal 
Production: CAFOs

Primary sources of GHG’s from concentrated 
animal feeding operations (about 50% of the 
total GHG emissions from ag)

• Enteric methane: gut-produced (cow 
burps)

• Manure management systems: manure 
ponds generate methane and NOx

• Land appl ication of manure: mostly NOx



Impacts of 
climate 
change on 
animal 
production

Dairy cattle are sensitive to thermal 
stress with rising temperatures and 
humidity

• reduced lactation and milk 
production

• increased rumen health issues

• difficulty conceiving



Mitigating Animal Production impacts

Anaerobic Biodigestors: cover manure to energy

https://www.epa.gov/agstar/anaerobic-digestion-right-your-farm

Diet supplementation: reducing enteric methane

https://www.agric.wa.gov.au/climate-change/carbon-farming-
reducing-methane-emissions-cattle-using-feed-additives

Grass-fed cattle instead of CAFOs

https://www.epa.gov/agstar/anaerobic-digestion-right-your-farm
https://www.agric.wa.gov.au/climate-change/carbon-farming-reducing-methane-emissions-cattle-using-feed-additives


Impact on 
Fisheries

Three important f ish/shellf ish species have 
migrated northward from 1970-2015. 

Ocean acidif ication poses an additional r isk 
particular ly to shel l f ish

https://cl imatechange.chicago.gov/cl imate-
impacts/cl imate-impacts-agriculture-and-
food-supply#crops



Climate 
Impacts of 
Energy 
Systems

https://www.eia.gov/energyexplained
/energy-and-the-environment/where-
greenhouse-gases-come-from.php

Renewables and nuclear also have a 
carbon footprint

• resource extraction: aluminum, 
sil icon, uranium

• manufacturing

• transportation

https://www.eia.gov/energyexplained/energy-and-the-environment/where-greenhouse-gases-come-from.php


Climate impacts on 
energy systems

This is real ly complicated to model…

• physical impacts of extreme weather

• changing patterns of consumption

• population growth and migration

• water availabi l ity

• raw material avai labi l ity and distr ibution



Climate Impacts of Buildings

Globally, in 2019, buildings and construction accounted for: 

• 36% of all energy use

• 39% of energy- and process-related CO2 emissions
• 11% of emissions came from manufacturing of bui ld ing materials such as 

glass, steel , and cement

https://www.iea.org /reports /global-status-report-for-bui ld ings-and-
construction-2019



Climate 
impacts on 
the built 
environment

Stress and damage to infrastructure

Urban heat islands

Logistical challenges: impacts to supply and distribution of 
goods

Air and water quality impacts

Environmental justice issues: these problems 
disproportionately affect lower-income and minority 
communities
https://www.epa.gov/climateimpacts/climate-change-
impacts-built-environment#impacts



Reducing climate impacts of and on the 
built environment: climate resilience

https://www.gensler.com/blog/how-the-built-environment-can-
help-the-climate-crisis

Renewable energy sources

High-density development

Mass transit

Using buildings as energy sources, water purification systems, 
water catchments…so many possible uses for buildings to help 
make urban areas more climate-friendly

https://www.gensler.com/blog/how-the-built-environment-can-help-the-climate-crisis
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