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Livin’ at the extremes




30-yr Normal Precipitation: Annual
Period: 1981-2010
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30-yr Normal Mean Temperature: Annual
Period: 1981-2010
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30-yr Normal Mean Temperature: Annual
Period: 1981-2010

Daily Temperature Data — PIERRE RGNL AP, SD
Period of Record - 1933-07-01 to 2016-05-26. Normals period: 1981-2010. Click and drag to zoom chart.
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Climate Impacts Yields
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Corn Harvested 1981
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CLIMATE CHANGES



Derived from

e http://nca2014.globalchange.gov/
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Percentage Change in Very Heavy Precipitation
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http://ncadac.globalchange.gov/

Inches

South Dakota, Precipitation, January-December
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Observed U.S. Temperature Change
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Observed Changes in Frost-Free Season

Increases in Annual Number of Days
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State and Regional T and P Trends

http://www.ncdc.noaa.gov/cag/time-series/us

Check out your locations
Variabilities in seasons and trends
Based on ~120 years of data


http://www.ncdc.noaa.gov/cag/time-series/us
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South Dakota, Climate Division 3, Precipitation, March-May

South Dakota, Climate Division 3, Precipitation, June-August
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Bigger extremes

Lemmon/Lead 2013 (near 50”)
Canton/Sioux Falls 2014 (June 19.75")
Brookings 2010

lowa 2008

1993 everywhere.....

Breaking records by large amounts



Precipitation (inches)

Total Precipitation - Jan through Dec - LEMMON, SD

Use navigation tools above and below chart to change displayed range
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Dew Point (°C)

Annual Mean Dew Point: 1938-2008
Huron, SD

Linear Trend: 0.15 °C per decade
Overall Mean: 1.71 °C N
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Climate

* Climate Variability is not going away

— EI Nino-Southern Oscillation (El Nino/La Nina
cycle) will continue to be a factor on North
American climate in the future

e Although there is not a strong correlation for South
Dakota
— It is abnormal to be normal... even though the
“normals” have changed, rarely are conditions
ever normal

— Cycles of wet and dry, hot and cold, will
continue on interannual to decadal scales

MULTIVARIATE ENSO INDEX
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Climate Changes

Wetter — bigger events

Changing time of year precip — more in
transition seasons (spring-fall)

Longer growing season
Increasing moisture content

Warming (winter and minimum temperatures
more prevalent)

Precip extremes — bigger spring events



Climate Changes

Wetter — bigger events (soil management)

Changing time of year precip — more in transition
seasons (spring-fall) (soil and water management)

Longer growing season (hybrid changes)
Increasing moisture content (disease issues)

Warming (winter and minimum temperatures
more prevalent) (disease-insect)

Precip extremes — bigger spring events
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Transformmg Chmate Variabihity and
Change Information for Cereal Crop Producers

0¥ cT 22U
AgChmate Viewps Com GDDpgy
. A convenient way to access customized Track real-time and historical GDD
e histarical climate and crop vield data for ] .- accurmulations, assess spring and fall
‘_;_____'L__'.~—-""""_Pd_' the U5 Corn Belt. View graphs of frost risk, and guide decisions related to
monthly temperature and precipitation, I~iE /./'/; planting, harvest, and seed selection.

WWW.AgCIimate4U.org



Decision Support Tools
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AgClimate Viewpst

A convenient way to access customized
historical climate and crop yield data for
the U.5. Corn Belt. View graphs of
mamnthly temperature and precipitation,
plat corn and soybean yield trends, and
compare climate and yvields over the
past 30 years.

Climate Patterns Viewerpsrt

Discover how global climate patterns
like the El Nifio Southern Oscillation
(EMS0) and Arctic Oscillation (AQ) have
historically affected local climate
conditions and crop yields across the
U5 Corn Belt.

Probable Fieldwork Dayspst

This spreadsheet-based tool uses USDA

data on Days Suitable for Fieldwork to
determine the probability of completing
in-field activities during a user-specified

time period. This product is currently

available for lllinois, lowa, Kansas, and
Missouri. (Hosted by the University of
Missouri)

www.AgClimate4U.org
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Corn {;[J[)[NST

Track real-time and historical GDD
accumulations, assess spring and fall
frost risk, and guide decisions related to
planting, harvest, and seed selection.
This innovative tool integrates corn
development stages with weather and
climate data for location-specific
decision support tailored specifically to
agricultural production.

Corn Split Npst  (NEW!)

Determine the feasibility and
profitability of using post-planting
nitrogen application for corn
production. This product combines
historical data on crop growth and
fieldwork conditions with economic
considerations to determine best/worst
faverage scenarios of successfully
completing nitrogen applications within
auser-specified time period.



“tousable
This tool puts current conditions into a 30-year historical perspective
and offers trend projections through the end of the calendar year.
Growing Degree Day (GDD) projections, combined with analysis of
historical analog data, can help you make decisions about:

Corn Growing Degree Days

» Climate Risks — Identify the likelihood of reaching maturity before
frosts/freezes.

» Activity Planning — Consider corn hybrid estimated physiological
maturity requirements, along with GDD projections when making
seed purchasing and other growing season decisions.

» Marketing — Look at historical and projected GDD when
considering forward pricing and crop insurance purchases.

www.AgClimate4U.org
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GDD Graph

GDD Start: April v 11 Comparison Years: | Choose a Year - Corn Maturity Days: 108 - Silking GDDs: 1338 Iil
Freeze Temperature (°F): 28 « Varigtion: all Years - Current Day: April 1, 2014 - Black Layer GDDs: 2594 Iil
Corn Growing Degree Day Tool =

= (Chart Options
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Monthly Outlook Webinars

e State climatologists, regional climate centers, NOAA,
NDMC, USDA cooperating on monthly drought
outlook webinars

e Third Thursday of each month
June 16, 2016
You may sign up for the webinars here:

http://drought.gov/



http://drought.gov/drought/content/regional-programs/regional-drought-webinars
http://drought.gov/drought/content/regional-programs/regional-drought-webinars

Questions?

— Dr. Dennis Todey

— South Dakota State Climatologist

— dennis.todey@sdstate.edu

— 605-688-5678

— http://climate.sdstate.edu

— Facebook: SDSUclimate

— Blog: http://www.sustainablecorn.org/blog/



mailto:dennis.todey@sdstate.edu
http://climate.sdstate.edu/
http://www.sustainablecorn.org/blog/




Climate and Wildfire

 Wildfire and climate are inherently linked

— South Dakota has both forested ecosystems and mixed
grass prairies
* Both are adapted to fi
 Climate
— Temperature
— Precipitation
— Drought
— Fuels
— Wildfires




Wildfire behavior overview

e Fuels

— Fine fuels are the carrier of fire, i.e. grass, thatch,
needle cast

— Large fuels dictate intensity

— Land cover constantly changing a
e Topography

— Largely unchanging
e Weather

— Climate

— Day-to-day variability

— Linkages with fuel
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Acreage

Acreage Burned and Precipitation- Southwest
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Acreage
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Acreage
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Acreage Burned and Precipitation- Northeast
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Acreage Burned and Precipitation- Southeast
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Drivers of Fire Growth Across SD

e Black Hills
— Drought, drought, .
— No drought, little fire

e Grasslands = B
— Cured fuels and wind
— Fall frontal passages

 Croplands
— Post-snowmelt, pre-g
— Spring frontal passagd:



Variability as a concern
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Impacts of future climate

e Increase in precipitation and very heavy precipitation

— Potential for more fine fuel growth/thicker thatch when
cured

* |ncrease in temperatures
— Likely an increase in “shoulder” season fire activity
— More rain versus snow
— More excessive heat

* |ncrease in temperature vs. increase in precipitation

— More potential evapotranspiration leading to drier
conditions



Contact

Darren R. Clabo

South Dakota State Fire Meteorologist

South Dakota School of Mines and
Technology

Darren.Clabo@sdsmt.edu
605-394-1996
Twitter: @SDFireWeather




Eric Snodgrass
Director of Undergraduate Studies
Dept. of Atmospheric Science
University of lllinois K 4
Co-Founder and Sr. Atmospheric Scientist at Agrible, Inc. Ql!
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Statewide Average Temperature Ranks
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Period: 1895-2015
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Statewide Average Temperature Ranks Mean Temp (F) Anamaly
April 2016 30-day mean ending May 24 2016

Period: 1895-2016
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Length of the Frost Free Season (Huron, SD)
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Corn Planting Progress May 29, 2016
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Soybean Planting Progress May 29, 2016
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South Dakota NASS Corn Yield (bu/acre) 1948-2015
(If 2016 corn yield was average, it would be 149 bu/acre)
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Accumulation of Precipitation (April 1 — Sept 30)
Top Yielding Years: 1998, 2004, 2009, 2015
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Accumulation of Precipitation (April 1 — Sept 30)
Low Yielding Years: 2002, 2006, 2012
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Last 30 days of Precipitation (% of Normal)

May 29, 2016 30-Day Percent Precipitation - Continental United States
Created on: May 30, 2016 - 00:57 UTC
Valid on: May 29, 2016 12:00 UTC
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Surface Maximum Daily Air Temperature
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Correlation Surface Air Temperature in July with South Dakota Corn Yield

TO°M

60=N

50°N

407N

30°N

207N
10°N

DC\
10°5
2075

3075

40°5

5075

B0%5

7075
AGRIBLE
o 20°E 40°E 6O°E 80°E 100°E 120°E 140°E 160°E 180° 160°W 140°W 120°W 100°W 80°W 60°W 40°W 20°W

—0.30 —0.24 —0.18 —0.12 —0.06 0.00 0.06 012 0.18 0.24




June, July and August Temperature Anomalies

July 2016 Temperature Forecast
Agrible® Statistical Model = +0.05°F



July, August and September Temperature Anomalies

Most of this will be later in
the 3-month time period.
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U.S. Drought Monitor May 24, 2016

. (Released Thursday, May. 26, 2016)
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July, August and September Precipitation Anomalies
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Daily SST Anomaly 2016/05/28

90N

60N

30N

30S

Week centered on 0Z MAR 2018
SST Anomoliez (*C)

ED': 0N ! “» N

gn: 103§ 2 :
zus/r‘\\ \‘ d

r
=
=

]

150E 180

150W 120W  90W  60W
B ([ .

1971-2000 4 35 3.25 .2 15 1-0505 1 15 2 25 3 35 4 °C

http://www.cpc.ncep.noaa.qov/products/analysis monitoring/ens
0 _update/sstaanim.qgif
http://www.esrl.noaa.gov/psd/map/clim/sst.shtml



http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_update/sstaanim.gif
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_update/sstaanim.gif
http://www.esrl.noaa.gov/psd/map/clim/sst.shtml

Nifio Region3.4 Sea Surface Temperature Anomaly (Jan 1990 — May 2016)
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Temperature and Precipitation Pairs December-January (1950-2016)
Blue Dots = La Nina Winters
Red Dots = El Nino Winters
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High probability that La Nifia will persist through winter 2016.

Implications = Winter 2016-17 will likely return to normal temperatures
(potentially colder than normal)






Nigg Farms
Since 1910




























e Follow Me on Twitter

e Twitter @LouieDN



Subsurface Irrigation

Mark Rilling
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207% Governors Agricultural Summit
Aberdeen, SD
july 12-13
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