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Climate change 101 
 
Observed changes in Minnesota 
 
Building resiliency & climate adaptation 

– State and local planning & action 
 

What can you do? 
– Reducing your carbon footprint 
– Building resiliency on your land and in your 

yard 
• Lawn alternatives 
• Native landscaping 
• Woodland management 

 
Resources 



Climate change = Change in global and regional climate patterns, 
attributed largely to the increased levels of atmospheric carbon dioxide 



https://climate.nasa.gov/ 

https://climate.nasa.gov/


Minnesota = Warmer and wetter since 1895 
• Ave. annual temperature ↑ 2.9F 
• Ave. annual precipitation ↑ 3.4 inches 

 
Most warming happening in winter and overnight 

• Since 1970, winter has warmed 13 times faster than summer, and 
nights have warmed 55% faster than days.  
 

More frequent extreme precipitation events 
• 7 catastrophic mega-rain events since 2000  

          (6+ inches in 24hrs over an area greater than 100 sq. miles)  
 

www.dnr.state.mn.us/climate/climate_change_info 





Impact = Ice melts earlier 



Impact = Longer growing season 



Impact = Hardiness zones move north 



Building resiliency & climate adaptation 
State and local planning & action 



NOAA Atlas 14, Volume 8 
 
• Provides precipitation frequency estimates based on actual data 

collected over the past 100 years 
 

• Previous guidance developed in 1961 
• More data, better technology, and more weather tracking locations 
 

• MN rainfall ↑ 20-25% for 50 and 100-year storms   
 

• Example: Minneapolis–St. Paul International Airport 
• 50-year rain event: 5.3 inches → 6.4 inches 

• 100-year rain event: 6 inches → 7.5 inches  



 Interagency Climate Adaptation Team 
• Agriculture 
• Commerce (Division of Energy Resources) 
• Health 
• Natural Resources 
• Pollution Control 
• Public Safety (Division of Homeland Security 

and Emergency Management) 
• Transportation 
• Board of Water and Soil Resources  
• Metropolitan Council 

Climate Change Adaptation Workgroup 
• MN DNR  
• MDH 
• MN DOT 
• MN Pollution Control Agency 
• Metropolitan Mosquito Control District 
• NOAA 
• U.S. Geological Survey 
• U.S. Army Corps of Engineers 
• Cities, Counties, Watershed Management Orgs. 
• University of Minnesota 
• Nonprofits 
• Private sector 



Building resiliency to Extreme Precipitation in MN 
• State Policy 
• Local planning and regulations 
• Structure and infrastructure projects 
• Natural systems protection 
• Education and awareness 



https://www.swwdmn.org/wp-content/uploads/2017/10/FINAL_SWWD-
Climate-Resiliency-Plan_3.7.pdf 

https://www.swwdmn.org/wp-content/uploads/2017/10/FINAL_SWWD-Climate-Resiliency-Plan_3.7.pdf
https://www.swwdmn.org/wp-content/uploads/2017/10/FINAL_SWWD-Climate-Resiliency-Plan_3.7.pdf








• Older pipes more likely to fail 
• Greater risk of consequences along highways and in low-lying areas 



Washington County 2040 Comprehensive Plan 
- Submitted to Met Council in December 2018 
- Expected to be adopted by the county in June 2019 

Chapter 9: Resilience and Sustainability 
 

• Hazard Mitigation/Community 
Vulnerability  
 

• Healthy Communities  
 

• Energy  
 

• Solid Waste Management 

www.co.washington.mn.us/404/Comprehensive-Plan 



But…what can I do? 



Reduce your climate footprint 

Presenter
Presentation Notes
My favorite climate change cartoon. 
I think it is important to remember that pretty much all of the things we do to reduce our carbon footprint are good things to do anyway. 



Presenter
Presentation Notes
Fishing in Minnesota generates $2-3 billion per year in revenue and supports more than 40,000 jobs . 
But, did you know that 1595 lakes and rivers in Minnesota have fish consumption advisories due to too much mercury?
 
THE PROBLEM: 99% of the mercury in our lakes comes from the atmosphere and near half of it (46%) comes from coal-burning power plants. Because mercury is in the air, even some of the most pristine lakes in the Boundary Water Canoe Area have become contaminated. Mercury is toxic to the nervous system and particularly dangerous to pregnant women and young children.
 
THE GOOD NEWS: Minnesota has cut mercury emissions by 70% since 2000. US emissions have dropped by 80% (1990-2014) and worldwide mercury emissions have gone down as well (20%, 1990-2000).
 
WHAT YOU CAN DO:
 
SUPPORT RENEWABLE ENERGY: Minnesota generates more than 21% of its electricity from renewable energy sources – wind and solar. MN Department of Commerce believes we can increase that to 40% by 2030. Tell your state representatives to continue supporting renewable energy goals and urge your federal representatives to continue tax incentives for wind and solar. Learn more at www.cleanenergyresourceteams.org.
 
USE ELECTRICITY WISELY: Get a home energy audit, buy energy efficient appliances, and turn off the lights when you leave the room. Join more than 31,000 Minnesotans who have already pledged to act: www.mnenergychallenge.org.
 
---------------------
IT’S NOT JUST CLIMATE CHANGE! But if you want to learn more about climate change, go to: http://climate.nasa.gov/
---------------------
 
Info sources:
- MN Department of Natural Resources: www.dnr.state.mn.us/fishmn  
- 2011 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation: www.census.gov/prod/2012pubs/fhw11-nat.pdf
- MN Pollution Control Agency: www.pca.state.mn.us/water/statewide-mercury-reduction-plan
- US Environmental Protection Agency:  tinyurl.com/EPACleanAir




Presenter
Presentation Notes
Renewable energy provides good paying jobs for Americans.
- The median annual wage for wind turbine technicians is $51,050 ($24.55/hr). Most start with some college but no degree. The average solar PV installer earns $37,830 ($19.53 per hour) with a high school diploma or equivalent. 
- 374,000 Americans work in solar at 9,000 companies in 50 states. The U.S. wind industry supports 102,000 jobs. More than 500 manufacturing facilities in 43 states produce components for wind turbines (Data from Jan. 2017).
 
ROOM FOR IMPROVEMENT: Coal and natural gas currently supply 66% of electricity in the U.S. but only provide 187,117 jobs. Solar and wind supply 6% of our electricity but provide 476,000 jobs (Data from Jan. 2017).
 
THE GOOD NEWS: The number of jobs in solar and wind is expected to grow rapidly (24% growth for solar installers & 108% growth for wind turbine techs vs 7% growth for other occupations). There is opportunity to manufacture more wind turbine components and solar panels in the U.S..
 
WHAT YOU CAN DO:
 
SUPPORT RENEWABLE ENERGY: Minnesota generates more than 21% of its electricity from renewable energy sources – wind and solar. MN Department of Commerce believes we can increase that to 40% by 2030. Learn at www.cleanenergyresourceteams.org.
Tell your state representatives to invest in renewable energy and American jobs. Urge your federal representatives to continue tax incentives for wind and solar.
----------------------
IT’S NOT JUST CLIMATE CHANGE! But if you want to learn more about climate change, go to: http://climate.nasa.gov/
----------------------
Info sources:
U.S. Bureau of Labor Statistics: www.bls.gov/…/installation-mai…/wind-turbine-technicians.htm
Computer World: www.computerworld.com/…/us-solar-industry-passes-oil-coal-a…
Energy.gov: https://energy.gov/…/energy-department-reports-show-strong-…
American Wind Energy Association: www.awea.org/manufacturing
Solar Energy Industries Association: www.seia.org/research-resources/solar-industry-data




Presenter
Presentation Notes
As of 2009, mountaintop removal coal mining had decimated 1.2 million acres of land in the Appalachian Mountains (equal to the size of the State of Delaware), removing 500 mountains, and burying more than 2000 miles of headwater streams.
 
MOUNTAINTOP REMOVAL: Crazy as it sounds, coal mining companies are legally permitted to remove entire mountaintops to access buried coal seams. During the process, forests on the tops of the mountains are cleared (the trees are often burned or buried instead of being sold for lumber), 500-1000 vertical feet of land is blasted away, and the debris is then dumped into nearby valleys. Coal companies use mountaintop removal mining because it is cheaper than conventional mining and requires fewer employees.
TOXIC STREAMS: In addition to the obvious impact of entire mountains, forests and valleys disappearing, mountaintop removal coal mining also creates toxic conditions downstream due to increased levels of chemical ions, selenium, and sediment.
WHO PAYS FOR CLEANUP? The U.S. Office of Surface Mining Reclamation and Enforcement estimates that it will cost more than $4 billion to reclaim just the abandoned coal sites at highest risk for impacting human health and safety, AND that only includes sites mined prior to 1977. Meanwhile, five of the largest U.S. coal mining companies - Peabody Energy Corp., Arch Coal Inc., Alpha Natural Resources Inc., Patriot Coal Corp., and Walter Energy Inc. declared bankruptcy in the past five years. Who will pay to repair the habitat destruction and water pollution caused by their mines?
 
WHAT YOU CAN DO:
- SUPPORT RENEWABLE ENERGY: Minnesota generates more than 21% of its electricity from renewable energy sources – wind and solar. MN Department of Commerce believes we can increase that to 40% by 2030. Nationwide, only 6% of electricity comes from wind and solar. Tell your state representatives to invest in renewable energy and rural jobs. Urge your federal representatives to continue tax incentives for wind and solar.
Learn more about renewable energy policies at http://bit.ly/2lWCZ4m.
Learn about clean energy in MN at www.cleanenergyresourceteams.org.
- USE ELECTRICITY WISELY: Get a home energy audit, buy energy efficient appliances, and turn off the lights when you leave the room. Join more than 31,000 Minnesotans who have already pledged to act: www.mnenergychallenge.org.
IT’S NOT JUST CLIMATE CHANGE! But if you want to learn more about climate change, go to: http://climate.nasa.gov/
---------------
Info sources:
Appalachian Voices: http://bit.ly/2kYkZCA
Office of Surface Mining Reclamation and Enforcement: http://bit.ly/2lxNtWU
Wall Street Journal: http://on.wsj.com/2lldYN8
National Public Radio: http://n.pr/1QQyXVd




 

Building resiliency on your land  
and in your yard 

 
• Lawn alternatives 
• Native landscaping 
• Woodland management 

 



Alternatives to traditional lawn: 
Low-mow & Bee-friendly 

Presenter
Presentation Notes
Low-mow lawn in Stillwater, overlooking the St. Croix River. 
Zemcuznicov home. 





40.5 million acres of lawn in the U.S. 
 
32 million acres is irrigated 

**More irrigated lawn than irrigated corn  
  
Lawns use: 
• 9 billion gallons of water per day 
• 3 million tons of fertilizer per year 
• 30,000 tons of pesticides per year  
• 800 million gallons of gasoline per year 

**17 million gallons of gas spilt each year refilling lawn mowers 



Simple, Free Changes  

Mow Better  
 Mow high – 3”  

 To promote deep roots 
 Leave your clippings on 

the lawn  
 FREE fertilizer! 

 Mow less frequently or not 
at all during dry spells  
 Grass has a natural 

dormancy in winter cold 
& summer heat  

 More time to play!  
 
 

Photos courtesy of: University of Minnesota Extension website: www.sustland.umn.edu 

Presenter
Presentation Notes
See “What to ask for from your lawn care provider” handout



Simple, Free Changes  
Smart Sprinkling 

 Turn off your automatic irrigation 
system & only turn it on when you 
need it 

 
 Or invest in an irrigation system with a 

rain and/or soil sensor.  
 
 Inspect your sprinkler heads to see if 

they are misting or leaking. Replace 
them with pressure regulated heads!  

 
 Lawns only need 1” of water per 

week – Including rain 
 
 We use groundwater for irrigation 

AND drinking water 



UMN Low Maintenance Turf Examples  

Fine Fescue mix planted in 
2012. No maintenance or 

irrigation.  

No Mow in high traffic area 
and dense shade.  

Presenter
Presentation Notes
See “Plant a Low Maintenance Lawn” handout



UMN Research Drought Research  

Hard Fescue (top), Fine Fescue 
(bottom). Mowed to approx 

3” 

Fine Fescue Drought test. 



Fescue Mix with No Spring Mowing  

Hard Fescue with seedheads.  Fine Fescue with seedheads 



Maintenance Comparison  

 Left side was the 
research plot. Mowed 
to a ½ inch. Seeded in 
2016.  

 Right is fine fescue mix 
receiving mowing 
twice a year, no 
herbicide. Approx 3”. 
Had almost no weeds!  



Why go Low-Mow?  

 Negative perceptions of 
turf all stem from 
management issues.  
 Uses too much water 
 Depletes soils of nutrients  
 Maintenance uses too 

much fossil fuels 
 Pollutes 

Surface/groundwater 

 A seed mix that meets 
your site conditions and 
proper installation will 
yield a low input lawn.  

 Low-Input Characteristics 
 Disease/pest resistance 
 Drought tolerance  
 Slow vertical growth  
 Low fertility needs 



Fine Fescue Species for Minnesota 



Where to buy low – mow lawn seed:  
 
• Prairie Nursery in central Wisconsin sells 

several varieties of “No-mow” mixes on-line & 
has info about establishing and caring for low-
mow lawns 

 
• Low-mow mixes are also available locally at: 

• Houles 
• Gertens 
• MN Native Landscapes 
• Ramy Turf Products 
• Twin City Seed Company  

 
• Seeding rate is 5 lbs. per 1000 sq. ft., and 220 

lbs. per acre 
• *Do NOT purchase a fine fescue mix with 

annual rye grass or kentucky blue grass 
Photo & info: Douglas Owens-Pike 



Installation Tips 

Site Prep & Install  
 Kentucky bluegrass is 

your biggest competitor. 
Kill it well!  

 Lightly rake or Aerate 
the lawn, then broadcast 
seed. No hydromulch 
needed.  

 Ideal time is Late 
September-October  

 Use a germination 
blanket to keep seeds 
moist until they sprout  

Maintenance  
 Water lightly 4x/day 

until germination 
 Do not over water, this 

will encourage weeds 
 Mow 1x in the spring to 

deter seedheads.  
 Mow 1x in the fall to 

deter snow mold. Does 
not tolerate dead 
material well.  

 
 



Photo & info: Douglas Owens-Pike 



No mow on sunnier northern side 

Path rush (Juncus tenuis) 
on shadier southern end 

Photo & info: Douglas Owens-Pike 

Non-Traditional Turfgrass Species:  
• Buffalograss 
• Blue Grama 
• Texas Bluegrass 
• Tufted Hairgrass 
• Prairie Junegrass 

 
Still need to gain public 
acceptance.  



BEE LAWN HOW-TO 
Let it happen 

 

Presenter
Presentation Notes
See “Plant a bee lawn” handout



BEE LAWN – Components 
Fine Fescue 

 



BEE LAWN FLORAL SPECIES 
Self Heal  

(Prunella vulgaris ssp. 
lanceolata) 

Creeping Thyme  
(Thymus serpyllum) 

Dutch White Clover 
(Trifolium repens) 



BEE LAWN SPECIES: Native Flowers 

• Ground Plum (Astragalus 
crassicaprus) 

– In the legume family. Great for soil health! 
– Good for sunny dry lawns 
– Loved by bumble and mason bees 

• Lanceleaf coreopsis (Coreopsis 
lanceolata) 

– Late spring bloomer 
– Highly visited by long-horned bees 

• Calico Aster (Symphyotrichum 
lateriflorum) 

– Late Fall bloomer 
– Many bees specialize on flowers in the 

aster family, such as sweat bees!  

 



BEE LAWN 
Overseeding existing lawn 

 
 

• Scalp lawn to within 1” 
• Rough-up soil with rake 

– Or aerate 
• Seed with 3 flower species OR 
• Seed with flowers and fescue 



BEE LAWN 
Seeding and care 

 
• Mix seed with an organic fertilizer such as 

Sustane or Milorganite. 
• Water daily, if no rain, for 2 weeks 

– After germination, no additional water 
(unless an unusual dry spell) or fertilizer 
needed 

• Mow at 3” or higher infrequently to 
encourage flowers. 



Beyond  the Lawn  
 Shady groundcover  

 Moss 
 Strawberry 
 Wineleaf cinquefoil 
 Violets 
 Wild ginger 

 
 

Photo source: Moss lawn www.ecoterralandscape.com  

Photo source: steppables.com  

http://www.ecoterralandscape.com/


Incorporate native plants 
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Presenter
Presentation Notes
Some people are afraid to use native plants in their landscaping because they think that it will look too wild. As you can see from this garden, however, native plants can be used in combination with traditional cultivars to create a more manicured look. With careful design and defined borders, you can have the beauty of native plants without alienating your neighbors. 



Pre-settlement Native 
Plant Communities 

In nature, plants                            
commonly grow in                          
association with a                            
particular group of                                 
other compatible plants.                        
These communities are                          
found where specific                  
environmental conditions                        
exist (e.g. soils, topography, climate, water) 

Big Woods 

Oak Openings & Barrens 

Prairie 

Wet Meadow 



Remaining Native 
Plant Communities 

Vegetation removal 
and soil disturbance 
(and soil compaction) 
reduces the amount  
of runoff absorbed, 
increasing sediment-
laden runoff into 
lakes, streams & 
wetlands.                         



Roots of Native Prairie Plants 

Conservation Research Institute and Heidi Natura 

Kentucky Bluegrass 

Presenter
Presentation Notes
Comparison of turf grass with native vegetation
Dramatic difference in root depth



Common Milkweed  
Asclepias syriaca 



Butterfly Milkweed  
Asclepias tuberosa 

Presenter
Presentation Notes
They also attract several species of butterflies. The monarch caterpillar only eats milkweed… 



Butterfly weed 

Presenter
Presentation Notes
Grows in drier, upland areas



Marsh milkweed 

Presenter
Presentation Notes
Grows in wetter, marshy conditions



Wood thrush  

Presenter
Presentation Notes
The majority of songbirds eat insects. Native plants, shrubs and trees provide food for the insects, which in turn feed the birds. 
The wood thrush is one of many species of Greatest Conservation Need that are found in the St. Croix Valley. 





Stop growing grass where it doesn’t want to grow 



David Dods, URS 

Aster species 

Purple coneflower 

Cardinal Flower 
Yellow coneflower 

Presenter
Presentation Notes
Country Garden



Shady to Partial Shade 

Lady Fern 
Photo courtesy of Rusty Schmidt & Dan Shaw 

Wild Geranium 

Culver’s Root 

Columbine 

Fox Sedge 



Partial Sun to Partial Shade 

Culver’s Root 

Sprengel’s Sedge Bottle Gentian 

Blue Lobelia Turtlehead 



Full Sun 

Black-eyed Susan 

Prairie Dropseed 

Anise Hyssop Butterflly Milkweed 

Coreopsis Pale Purple Coneflower 



Full Sun 

Meadow Blazing Star Side Oats Grama Early Sunflower 

‘Karl Foerster’ 
Feather Reed Grass Azure Aster Prairie Blazing Star 



Prairies 
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e Prairie Information 
 
• Minnesota DNR www.dnr.state.mn.us/prairierestoration  

• Going Native: A Prairie Restoration Handbook for 
Minnesota Landowners (downloadable in pdf).  

 
• Schedule a site visit with the RCD or WCD 
 
• Local businesses:  

• Prairie Restorations and MN Native Landscapes 

https://www.dnr.state.mn.us/prairierestoration/index.html




Woodland 
Management 
• Aspen 
• Tamarack 
• Maple 

 
 



forestadaptation.org/MN_field_guide 

https://forestadaptation.org/learn/resource-finder/MN_field_guide








Species Name  
Climate Change 

Vulnerability Tolerates Risks 
American (Wild) Plum  low-moderate 

American Linden (Basswood)  moderate-high flooding drought, Asian longhorned beetle 
Balsam Fir moderate-high drought, air pollution 

Black Cherry  high drought flooding, air pollution 
Black Spruce  high flooding drought 

Bur Oak  low 
drought, 
pollution 

bur oak blight, oak wilt, gypsy 
moth 

Chokecherry  moderate-high flooding, black knot  
Common Purple Lilac  moderate 
Eastern Redbud  low-moderate flooding 
Hazelnut  low drought 
Norway Spruce  moderate spruce budworm, flooding 

Ohio Buckeye  low-moderate Asian longhorned beetle, pollution 

Paper Birch  moderate-high gypsy moth, drought, pollution 

Red Maple  low-moderate flooding  
Asian longhorned beetle, drought, 
pollution, maple decline 

Red Pine  moderate drought, pollution 
Redosier Dogwood  low flooding 

River Birch  moderate 
gypsy moth, Asian longhorned 
beetle 

Serviceberry (Juneberry)  low drought, pollution 

Sugar Maple  moderate-high 
Asian longhorned beetle, flooding, 
pollution, maple decline 

Tamarack  moderate flooding larch casebearer , larch sawfly 
Washington Hawthorn  low drought 

White Oak low-moderate 
Oak wilt, gypsy moth, flooding, air 
pollution 

White Pine  moderate-high 
white pine blister rust, drought, air 
pollution 

White Spruce  moderate spruce budworm 



Resources 
 
 
Home energy audits 

– Xcel Energy 
– CenterPoint Energy 

 

WCD site visits for conservation projects 

 

MN DNR Woodland Stewardship Program and grants 

 

Watershed District cost-share grants 

 

Native plant sales – WCD Tree Sale – BlueThumb.org  
 

https://www.xcelenergy.com/programs_and_rebates/residential_programs_and_rebates/home_energy_efficiency/home_energy_audit
https://www.centerpointenergy.com/en-us/residential/save-energy-money/efficiency-programs-rebates/home-energy-squad?sa=mn&gclid=Cj0KCQjw5J_mBRDVARIsAGqGLZBbLHdI7s5PygatMZugSGwqyfkrVmmbgVD0Yi9I4iP5azegNVQW6dsaAlvqEALw_wcB
https://www.dnr.state.mn.us/foreststewardship/index.html


MN DNR Cost-share for Woodland Owners 

Funds available until June 30, 2019 
 
• Reforestation and tree planting 

 
• Removing invasive species such as buckthorn or garlic mustard 

 
• Planting a native prairie to improve habitat for wildlife. 

 
• Woodland stewardship plans 

A $300 payment will be made to the landowner if the following is met: 
• The plan is prepared by a DNR approved plan writer.   
• The plan is approved by the DNR and registered. 
• The landowner applies for financial assistance before the plan is 

started or while the plan is in progress. Plans already completed 
before applying for financial assistance are not eligible. 

Andy McGuire –Metro Area  
651-259-5827  
1200 Warner Road  
St Paul, MN 55106 
 
 
 
 

Jeff Wilder –Sandstone Area  
763-284-7205  
800 Oak Savanna Lane  
Cambridge, MN, 55008 

http://www.myminnesotawoods.umn.edu/minnesota-stewardship-plan-preparers/
mailto:Andy.McGuire@state.mn.us
mailto:jeff.wilder@state.mn.us
mailto:jeff.wilder@state.mn.us
mailto:jeff.wilder@state.mn.us
mailto:jeff.wilder@state.mn.us
mailto:jeff.wilder@state.mn.us


Need plants?  
Master Gardener Plant Sale 
• Washington – May 19 |11am-3pm:   

• Washington County Fairgrounds 

 
Landscape Revival Native Plant Expo and Market  
• June 1 | 9am-1pm – Shoreview 

• Shepherd of the Hills, 3920 Victoria St N 

• June 8 | 9am-1pm – Oakdale City Hall 
 

And many local native nurseries! Visit your local Wild Ones chapter website 
for more information.  





Wild plum 

Red maple White oak 



 

Questions? 
Angie Hong – angie.hong@mnwcd.org, 651-330-8220 x.35 

 
 
Washington Conservation District: www.mnwcd.org 
  
  
 Comfort Lake – Forest Lake WD – www.clflwd.org  
 Tara Kline – tkline@mnwcd.org, 651-330-8220 x.28 
 
  
 Carnelian-Marine-St. Croix WD– www.cmscwd.org 
 Mike Isensee – misensee@mnwcd.org, 651-330-8220 x.22 
 
  
 Rice Creek Watershed District – www.ricecreek.org 
 Bryan Pynn – bpynn@mnwcd.org, 651-330-8220 x.36 

CARNELIAN – MARINE – ST. CROIX 
WATERSHED DISTRICT 
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