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Climate trends

Hazard
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Extreme cold

Rapid decline in severity &
frequency
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Becoming larger and more
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Heavy snowfall
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Overall numbers not changing
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No recent increases or
: Lowest
Drought worsening

Snapshot of observed trends among common weather hazards in Minnesota, and confidence tha
are changing in response to climate change. Graphic based on information from 2014 Nation
Assessment and data analyzed by the Minnesota DNR State Climatology Office.




Climate projections

Hazard

Projections through century

Extreme cold

Continued loss of cold extremes and
dramatic warming of coldest conditions

Extreme rainfall

Continued increase in frequency and
magnitude; unprecedented flash floods

Heat waves More hot days with increases in severity,
coverage, and duration of heat waves
Drought More days between precipitation events,

leading to increased drought severity,
coverage, and duration

Confidence in
projected changes

Highest

High

Heavy snowfall

Large events less frequent as winter
warms, but occasional very large
snowfalls

Severe thunderstorms &
tornados

More “super events” possible, even if
frequency decreases

Moderately low

Snapshot of projected and expected trends among common weather hazards in Minnesota, and confi
will change (further) through the year 2099 in response to climate change. Graphic based on info

Climate Assessment, and data analyzed by the Minnesota DNR State Climatology Office.



Presenter
Presentation Notes
Rural electric coop board – having to send crews to eastern SD for freezing rain events. 
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Big Stone County – heavy snows, rains, and saturated soils the entire 2019 growing season.  Preventative planting impossible.

Possible impacts to agriculture (source: 2017 report of [Minnesota] Interagency Climate Adaptation Team (https://www.pca.state.mn.us/air/interagency-climate-adaptation-team})
Changes in seasonality/shift of crop production areas
Crop losses and soil erosion from more frequent and intense storms
Increases in variability of precipitation, adversely affecting yields
Increases in pests and invasive species
Higher livestock losses during periods of high heat and humidity


GHG sources by sector (2016 data)
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Approximately 58% of agricultural emissions are estimated to originate from crop agriculture (CO2 and N2O), and approximately 22% from animal agriculture (CH4).
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Presentation Notes
According to an article published in the Proceedings of the National Academy of Sciences of the United States of America (Bronson et al, 2018), natural climate solutions (land management actions across global forests, wetlands, grasslands, and agricultural lands) “can provide over one-third of the cost-effective climate mitigation needed between now and 2030 to stabilize warming to below 2 °C.”

Bronson W. Griscom, Justin Adams, Peter W. Ellis, Richard A. Houghton, Guy Lomax, Daniela A. Miteva, William H. Schlesinger, David Shoch, Juha V. Siikamäki, Pete Smith, Peter Woodbury, Chris Zganjar, Allen Blackman, João Campari, Richard T. Conant, Christopher Delgado, Patricia Elias, Trisha Gopalakrishna, Marisa R. Hamsik, Mario Herrero, Joseph Kiesecker, Emily Landis, Lars Laestadius, Sara M. Leavitt, Susan Minnemeyer, Stephen Polasky, Peter Potapov, Francis E. Putz, Jonathan Sanderman, Marcel Silvius, Eva Wollenberg, Joseph Fargione
Proceedings of the National Academy of Sciences Oct 2017, 114 (44) 11645-11650; DOI: 10.1073/pnas.1710465114 



Minnesota GHG Emissions: 100% Emissions-Free Electricity Scenario
by Sector
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Citation: analysis and figure by Barb Jacobs, Institute on the Environment (2019)
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This slide represents a future scenario in 2050 with 
100% emissions-free electricity
77% reduction in emissions from household energy use (compared to 2005)
74% reduction in emissions from commercial energy use (compared to 2005)
63% reduction in emissions from industrial energy use (compared to 2005)
73% reduction in emissions from transportation energy use (compared to 2005)
Non-energy emissions (crop agriculture, animal agriculture, process emissions in RCI sectors) are projected using historic linear trends
�The energy emissions reductions are based on the zero-emission electricity grid scenario illustrated in the 2018 report “Minnesota’s Smarter Grid: Pathways Toward a Clean, Reliable and Affordable Transportation and Energy System.” Non-energy emission scenarios were developed by Barb Jacobs and, in most cases, based on historical trends between 1990 and 2016. Mitigation options were not applied to non-energy emission sources. 
�The scenario includes significant energy efficiency across all sectors; electrification in the transportation, residential and commercial sectors; 50% biodiesel adoption rate for medium and heavy duty vehicles; and high levels of fuel switching to liquid biofuels, renewable natural gas and biomass in the industrial sector. 


Most effective BMPs for reducing GHGs

» Greatest reduction per acre but limited acreage:
» Field borders, filter strips, grass waterways
» Hedgerows, shelterbelts (trees and shrubs)
» Riparian buffers (forested or herbaceous)
» Less reduction per acre but broader acreage:
» Adding a perennial grass to crop rotation
» Cover crops
» No till or reduced tillage

» Various nutrient management practices, particularly split fertilizer applications,
controlled release fertilizers

Source: MPCA report, Greenhouse Gas Redu
of Agricultural Best Management Practic
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For the most part, many of agricultural practices that have water quality benefits also help reduce greenhouse gas emissions.


Improved soil health also
improves crop production
resilience
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Also, practices that sequester carbon (through increasing organic matter in soils) also improve resiliency.  This slide shows the direct relationship between percentage of soil organic matter and water-holding capacity of the soil.


Panel discussion
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Following are slides to accompany panelists.
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Tom Cotter

Tom’s notes:  “I do most of my Strip-till in the spring.  That way I get more benefits from my CC growth, more armor on the soil, apply my NPK and get BETTER WEED CONTROL !”





Presenter
Presentation Notes
Tom Cotter

Tom’s notes: “Lots of Less”
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Tom Cotter

Tom’s notes: “What does it take to be a Leader?”
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Kristin Duncanson

MDA notes: Aerially-seeded winter rye cover crop on the Andy Hart farm, SE Minnesota.
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Kristin Duncanson

MDA notes: Strip tillage comes in narrow or wider strip widths. Note narrower 6” strip, vs 10” strip.
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Kathy Draeger: 

Kathy’s notes: “My hope and vision is that agriculture can drive climate solutions, build in resilience (production, community, food supply) and be economically rewarded for the asset that is can be.”
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