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Brief History
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Consequences
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Chronology of Minnesota Weather and Climate-Related
Disasters: A sample listing since 1976

1976 Drought-Creation of Extension Climatologist Faculty Position

1978 flash floods in Rochester area (Zumbro R. July and Sept)

1979 flooding, late planting, delayed harvest

1980 drought in western MN counties

Threat of snow loads in winters of 1981-82, 1983-84. 2000-2001,2010-2011
1983, 1995, 1999,2001,2005,2011 Heat Waves (Health and Livestock Stress)
1984 drought in western Minnesota

1987 , 1989, 2013 severe winterkill of forage crops

1988% drought statewide

1989 Red River spring flooding

1991 floods in southern Minnesota

1992 Chandler tornado

1993 floods on Minnesota and Mississippi Rivers

1995 derecho Itasca State Park and heat wave

1997% statewide spring floods

1998* March tornado outbreak in southern MN

1999 derecho in BWCA and heat wave

*Denotes over $1 billion in losses



Chronology of Minnesota Weather and Climate-Related
Disasters: A sample listing (continued)

2000 Granite Falls Tornado

2001 spring floods on Minnesota and Mississippi Rivers

2002 flash floods in northern Minnesota

2004 flash floods in southern Minnesota

2007 Flash floods in SE Minnesota (simultaneous with drought)
2005-2012 Drought response every summer

2009 Red River spring snow melt flooding (66 days Moorhead)

2010 Tornado Outbreak (48 on June 17", 113 total), Red River Flooding
2011 Red River Flooding/Hennepin/Anoka Tornadoes

2012 Flash floods Cannon River and Duluth (simultaneous with drought)
2013Winterkill, April Ice Storm, Prevented Planting from a wet spring
2014 Wet Spring, Prevented Planting, June Flooding



Figure 3. Rate of Temperature Change in the United States, 1981-2008
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Winter (D,J,F) = =~ Spring (M,A,M)
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Trends In average winter minimum
temperatures Rochester, MN

Period of Record Ave Min Temp in Deg. F
1951 - 1980 Jan 1.9
1961 - 1990 Jan 2.7
1971 - 2000 Jan 3.7
1981 - 2010 Jan 7.7
1951 - 1980 Feb 7.6
1961 - 1990 Feb 8.1
1971 - 2000 Feb 10.6
1981 - 2010 Feb 12.4
1951 - 1980 Mar 19.2
1961 - 1990 Mar 21.3
1971 — 2000 Mar 22.6

1981 - 2010 Mar 24.3



Trends in average winter minimum
temperatures Milan, MN

Period of Record Ave Min Temp in Deg. F
1951 - 1980 Jan -4.3
1961 - 1990 Jan -0.9
1971 - 2000 Jan 0.3
1981 - 2010 Jan 3.7
1951 - 1980 Feb 2.3
1961 - 1990 Feb 5.3
1971 - 2000 Feb 8.2
1981 - 2010 Feb 9.3
1951 - 1980 Mar 15.1
1961 - 1990 Mar 19.2
1971 — 2000 Mar 21.0

1981 - 2010 Mar 22.0



Trends in mean monthly temperatures at Austin, MN

1971-2000 normals vs 1981-2010 normals (F)

Month Min Change Max Change Mean Change
January +3.0 +2.1 +2.5
February +0.1 +0.2 +0.1
March -0.1 -0.1 -0.2
April +1.3 +0.2 +0.7
May +0.9 -0.8 +0.1
June +1.6 -0.4 +0.5
July +1.1 +0.2 +0.7
August +1.6 +0.4 +1.0
September +1.3 +0.6 +1.0
October +1.7 -0.3 +0.7
November +2.1 +1.7 +1.9
December +2.2 +1.4 +1.8
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Trendsd mean monthly temperature§ at Wlllmar o
1971-2000 normalsvs 1981-2010 normals (F)
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Land & Ocean Temperature Percentiles Jan-Dec 2014
NOAA's National Climatic Data Center
Data Source: GHCN-M version 3.2.2 & ERSST version 3b
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Statewide Average Temperature Ranks

January-Decembder 2014
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Frost-Free Season (days from normal)

Great Lakes Region (32°F threshold)
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Figure 1. Length of Growing Season in the Lower 48 States, 1900-2002
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Autumn date when 4” soil temperature falls below 50°F
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Consequences of Warm Winters and Higher
Minimum Temperatures
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freezing
* More rapid breakdown of crop residues
« Later fall nitrogen applications (soil temp too high)

« Change in survival rates of insect pests, parasites,
plant pathogens, and soil microbes

 Reduced energy use for heating (HDD)

* Increased number of freeze/thaw cycles (damaged
roads)

« Change in Plant Hardiness Zones
Longer growing seasons
tT:Change in exposure times to mold and allergens

A.NNUA.L MEETING & SPEAKERS CONFERENCE

Lywmc wrm |mcnmr - o ,U~




Observed U.S, Precipitation Change, 1991-2011 vs. 1901-1960 Average
Draft Third National Climate Assesument, 2013
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Winter Precipitation Hlstory with S-year Tendencies
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Change in Annual Precipitation
Normals at Milan, MN

PERIOD AMOUNT (IN.)
1921-1950 21.53”
1931-1960 23.57”
1941-1970 25.53”
1951-1980 25.13”
1961-1990 24.12”
1971-2000 24.71”
1981-2010 26.14”

21 percent increase since 1921-1950
Extremes 7.91”in 1976, 39.58” in 1995
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Quantity

Type (liguid,frozen)
Intensity (9-157)
Frequency (74-145 days)
Duration (10 days)
Seasonality (shifting)
Landscape relationship

(interception, absorption,
runoff, evaporation)




Fegure 1. Extreme One-Day Procipitation Events in the Lower 43 States,
1910-2088
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Increase in heavy ramiall by region
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Access to NOAA-Atlas 14
On the Web is cursor-
based graphical and
tabular access to the most

current data base from
NCDC

PDS-based depth-duration-frequency (DDF) curves

Coordinates: 46 0111, -92 0473

WEB SITE:
http://Iwww.dnr.state.mn.us/climate/noaa_atlas_14.html
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Shift in
Precipitation
Recurrence

Intervals

Three one
thousand year
events since 2004

1000-yr (approx.) events” In Southern Minnesota in the Last decade
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MN Counties
designated for
federal disaster

assistance in
2012

All are associated with
drought except those
with

which designates
for flood or severe
storm
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Consequences of Changes in Precipitation
Quantitx and Character

 Altered irrigation, tile drainage, runoff,
sediment, and shoreline management

» Change in storm sewer runoff design
» Mitigation of soil erosion

 Mitigation of flooding potential

* Impact on insurance risk and claims
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USDA Regional Climate Hubs will provide:

* Technical Support
* Assessments and Forecasts

* Qutreach and Education



Vision: Agricultural production and natural
resources maintained and strengthened under

increasing climate variability and environmental
change

Mission: To develop and deliver science-based,
region-specificinformation and technologies to
agricultural and natural resource managers that
enable climate-smart decision-making and
provide assistance to enable land managers to
iImplement those decisions.




Conceptual Framework for a USDA Regional Hub

Science and Technology providers:

Federal Partners [ Non-Federal Partners
x USDA Intramural USDA Extramural
NOAA RISA Research funded Research Agricultural
USGS €SC (ARS/FS/ERS/NRCS) (NIFA) Experiment
e Stations
- O O

[
-~ 1 Manyothers 1

Science
Coordination,
Synthesis, and
Tools

-/-

Technology Transfer providers: A
a " : E,..-" :/" \\‘
State USDA Service | Forest Service
Others Agricultural Contera Threat Centers eXtension
Extension




USDA Revised USDA Climate Hub Regions .:.
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~ " USDA Climate Hubs for Risk Adaptation and Mitigation to Climate
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Regional Climate Hub Locations



USDA
o

e Establish work plans

Iy
Partners
USDA Contributions to the p““’*
rogram

Climate Hubs Agencies: $5

FSA, AMS g 5

RMA, RD, o

elc.

NIFA [external rescarch and Ag Extension)

science-based
knowledge and
peactical information

restSenvice (RED, SEFF NFS)

Outreach, Stakeholdars
Foundational Appliad Package & Extension& g Farmers
Research "™ pesearch ™ Develop Program === Ranchers

Feed bock on stokeholder needs and effectiveness of pvoducts ond services




