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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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Daily Temperature Data - GRAND FORKS INTL AP, ND

Period of Record - 1965-03-31 to 2016-01-06. Normals period: 1981-2010. Click and drag to zoom chart.
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Climate Impacts Yields

U.S. Corn Yield USDA
Bushels/acre
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CLIMATE CHANGES
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Derived from

 http://nca2014.globalchange.gov/
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Observed U.S. Precipitation Change
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Percentage Change in Very Heavy Precipitation
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Draft: National Climate Assessment - ncadac.globalchange.gov



http://ncadac.globalchange.gov/

Trends in Flood Magnitude

Absolute Percent Change
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North Dakota, Climate Division 6, Precipitation, January-December
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North Dakota, Climate Division 6, Maximum Temperature, June-August
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Observed Changes in Frost-Free Season
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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

SOUTH DAKOTA STATE UNIVERSITY
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http://www.ncdc.noaa.gov/cag/time-series/us
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North Dakota, Climate Division 6, Precipitation, March-May
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North Dakota, Climate Division 6, Precipitation, September-November
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North Dakota, Climate Division 6, Average Temperature, December-February
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Bigger extremes

 Lemmon/Lead 2013 (near 507)

» Canton/Sioux Falls 2014 (June 19.757)
* Brookings 2010

* l[owa 2008

* 1993 everywhere.....

» Breaking records by large amounts



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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DEVILS LAKE WATER LEVELS: 4000 YEARS OF FLUCTUATIONS

Period of Historic Recorvd

OVERFLOW TO SHEYENNE RIVER
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Climate

« Climate Variability is not going away

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

 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 Iinterannual to decadal scales

1 MULTIVARIATE ENSO INDEX

Standardized Departure

Ol A

NOAA/ESRL/Physical Seience Division — University of Colorade al Boulder/CIRES/CDC
1950 1955 1960 1965 1970 1975 1980 19856 1990 1995 2000 2005 2010

http://www.esrl.noaa.gov/psd/ensgimei/



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

SOUTH DAKOTA STATE UNIVERSITY
College of Agriculture and Biological Sciences



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

SOUTH DAKOTA STATE UNIVERSITY
College of Agriculture and Biological Sciences




At this point | give you permission
to use your electronics!
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Transforming Chimate Vorloblhty ond
Change Information for Cereal Crop Producers

==n AgClimate Viewpsy o= 000
e A convenient way to access customized .:—%::'_‘”:‘_:““ —
o historical climate and crop yield data for
Wassl e all the U.S. Corn Belt. View graphs of -
monthly temperature and precnpltatlon o /

5=
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'J useful

tousable

Corn GDDpst

Track real-time and historical GDD
accumulations, assess spring and fall
frost risk, and guide decisions related to
planting, harvest, and seed selection.
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AgClimate Viewpst

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

Climate Patterns Viewerpsrt

Discover how global climate patterns
like the El Nifio Southern Oscillation
(ENSQ) and Arctic Oscillation (AO) have
historically affected local climate
conditions and crop yields across the
US. 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)

| e LOLIEYE O] AYriCUlLUre uru plologicual ocierices

www.AgClimate4U.org
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Corn GDDpst

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
/average scenarios of successfully
completing nitrogen applications within
a user-specified time period.



Corn Growing Degree Days (A
“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:

» 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.

SOUTH DAKOTA STATE UNIVERSITY
College of Agriculture and Biological Sciences
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GDD Graph

Accumulated Corn GDD

1

<f useful
tousable

GDD Start: April ~ 11 - Comparison Years: | Choose a “vear ¥ Comn Maturity Days: 105 - Silking GDDs: 1333 Iil
Freeze Temperature (°Fj: 28 Variation: All Years - Current Day: April 1, 2014 - Black Layer GDDs: 2594 Iil
Corn Growing Degree Day Tool = Chart Options
Location: 42.04, -93.43 in Story Co., 1A, 5tart Date: April 11, Maturity Days: 108, Freeze Temp: 25°F, Variation: All Years
4,000 16
— 2014 COD
— - 2014 CDD Projection
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GDD Basa 50/86 (dagrass F); Created: 10/09/2015
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Pick Your Location
o amotons

To get started, click on any location within the gray area of the map. Use the zoom function for a more accurate selection.
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For Example:

Map | Animations

To get started, click on any location within the gray area of the map. Use the zoom function for a more accurate selection.
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1) useful
tousable

GDD Graph

Corn Growing Degree Day Tool
Location: 47.92, -97.04 in Grand Forks Co., MND, 5tart Date: April 25, Maturity Days: 80, Freeze Temp: 28°F, Variation: All Years
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Data Detalls and Download

Map | Graph Data | Animations

G

-

This tab provides 8 tesct-only view of curment and historical Cormn (86/50) GDD accumul ations, silling and blsck leyer dates, and first/flast freeze dates.
GDOr Scart: Apnl - 11 & Corn Meturity Days: 108 - Siking GDDs: 13383 |
Freeze Tempersture (°Fi: 28 Wariation: Al Years Current Dey: Today - Black Layer GDDs: 2504 [

User Input Summanry
Location {lat, long):

Location {county, statel:

GO Start Date:

Todeny's Diates

Latest Deta Awvailable:

Corm Maturity Diays:

Growing Degres Days to Silking:

Growing Degree Deys to Black Leyer:
Com Growing Degree Day (GDD) Results

GO Accumulation not evailacle)

W2 Date

Wt Ciate

Wb Diate

WE Date

WD Drate
Silwing Drate
Blacklayer Date

Freeze Results (28°F)
Last Spring Freeze

Freeze Probability after April 11

First Fall Freeze

Freeze Probability before Bleck Layer

0 ) useful

tousable
Feedback?

42 057, -93.089
Story Co., 14
April 11, 2015
March 14, 2015
March 15, 2015
108 days

1338

2524

S0-Year History (1981 - 2010}

Thiis Year [(2015) Average Ohecurs within 1005 of the time
- blay 15 May 3 - May 27
- blay 28 Mlay 15 - June 10
- June 7 May 28 - June 18
" June 16 Jumne & - Jume 24
" June 24 Jure 14 - July 4
" July 12 Juree 30 - July 21
" Seprember 12 August 25 - October 10
March 15 April 14 March 25 - Mey 7
G113
October 146 Septamiber 23 - Mowember 4
%

=* = Mot available since, GO start date is after todey’s date; use information under 30-yesar history

[ Accumulated GDD Details

Tood Tips:

* Selact the blue guestion mark oon in the top right comer of the tob section for instructions and other information.

E
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www.AgClimate4U.org
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AgClimate View
tousable

» Plot local temperature and precipitation variation as far
back as 1980,

» Track county crop yields and trends, and

» Consider crop yields in the context of temperature,
precipitation, and growing degree day data

Used in tandem with other decision resources, AgClimate
View can help you find long-term correlations between
climate trends and yields, while helping you put your recent
3p experience into historical context.

@ SOUTH DAKOTA STATE UNIVERSITY

College of Agriculture and Biological Sciences

www.AgClimate4U.org




Start by Selecting a Location

Select a Station

To get started, select a station near you. Do this by clicking on the map or using the search feature.
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Historical Weather Data

This tab allows you to plot maximum and minimum temperatures and precipitation data for a specified date range.

T)useful
tousable

Climate Data

Ames 8 Wsw, Boone County, 1A = Chart Options
- Max Temperature -3 Min Temperature =¥ Precipitation
100 25

& 8o zo Sl
by July 1993 2
E Max Temperature: S0 ! =
B eo Min Temperature: 64,7 | 15 2
g Precipitation- 16.39 . | =
E | [ r ' | I 1 . =
= | i | | o
. 40 | I Il ' | _ | | 10 3
= | | I | | ‘ =
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%) { =1
5 | , It | :
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= =
-20 -5
1280 198% 159590 1995 2000 2005 2010 2015

E% Years
L— Craated 10/9/2015

s Add or remowe lines on the chart by clicking on the corresponding items in the legend
* Print this graphic in a variety of formats using Chart Options
= Download all climate and crop data for this location using Download Data button below the chart

= Zoom in by clicking above or below the plotted data and dragging your cursor to the right or left.
Use "Reset zoom™ button in upper right of graph to zoom out.

Climate Data are retrieved from http:/rcc-acis.unl.edu Feedback? Download Data = About ACY

Yield Data are retrieved from http:/fguickstats.nass.usda gov/

— ) College of Agriculture and Biological Sciences

' www.AgClimate4U.org



Climate Averages

This tab allows you to plot 30-year (1981-2010*) average maximum and minimum temperatures and precipitation.

@ Max Temperature ) Min Temperature () Avg Temperature () Precipitation Comparison Year:| Select a year

Monthly Climate Averages (1981-2010%)
Ames 8 Wsw, Boone County, 1A

L

Add or remowe lines on the chart by clicking on the corresponding items in the legend

“Based on NCDC normals

Print this graphic in a variety of formats using Chart Options
Download all climate and crop data for this location using Download Data button below the chart

Zoom in by clicking above or below the plotted data and dragging your cursor o the right or left.
Use "Reset zoom”™ button in upper right of graph to zoom out.

Climate Data are retrieved from http:froc-acis.unledu Feedback?

Yield Data are retrieved from http-/fquickstats nass usda gow/

—N ) College of Agriculture and Biological Sciences

www.AgClimate4U.org
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Crop Yields and Trends

This tab allows you to view annual county yields for a selected time period and the corresponding linear yield trend.

@ Corn Trend ) Soybean Trend

Annual Crop Yields and Trend _
Boone County, 1A == Chart Options

County Com Yield == Com Yield Trend
200

Yield {bushels/acre)

75
1980 1985 1990 1995 2000 2005 2000

E% Years
L Craated 10/9/2015

s Add or remowve lines on the chart by clicking on the corresponding items in the legend
= Print this graphic in a variety of formats using Chart Options
s Download all climate and crop data for this location using Download Data button below the chart

= Zoom in by clicking abowve or below the plotted data and dragging your cursor to the right or left.
Use "Reset zoom™ button inupper right of graph to zoom out.

Climate Data are retrieved from http:./rcc-acis.unl.edu Feedback? Download Data = About ACY

Yield Data are retrieved from hitp://guickstats. nassusda gov/

= el College of Agriculture and Biological Sciences

' www.AgClimate4U.org



Combine the Data

Comparison

This tab allows you to plot countywide annual yield data with up to two climate variables.
Step 1- Select one of the crops Step 3- Select start & end month range to plot

@ Corn (@ Soybean © None | april |+ || october |+ |
Step 2- Select up to two monthly climate variables Step 4: Select start & end year range to plot

| Show Weather Values |r | | 1980 |1r || 2015 |1r |

Max Temperature Min Temperature Precipitation GDD50 SDD%0

Climate and Crop Yield Comparisons

Ames 8 Wsw, Boone County, 1A = Chart Options
¥ County Comn Yield -* Precipitation
0 400
]
£ 2o 200 E'
& 3
5 =
= =
R T 200 —
= 4
3" L
= A z
g -
= u
= ° “ 100 5
n ‘I‘ H“
=
-10 (4]

1980 1985 1920 1995 2000 2005 20010 2015

Years
Craated 10,/9/2015

= Add or remnowve lines on the chart by clicking on the corresponding items in the legend

= Print this graphic in a variety of formats using Chart Options
==_1 . s . .
= il College of Agriculture and Biological Sciences

www.AgClimate4U.org



Climate Patterns Viewer

This tool provides a historical (1981-2010) look at how the El
Nifno Southern Oscillation (ENSQO) and Arctic Oscillation (AO)
have affected local climate conditions across the Corn Belt.
You can explore the influence on:

» average monthly total precipitation,

» average monthly temperature,

» deviations of these variables from 1981-2000 normals, and
» deviations of these variables from neutral phases.

The maps can help you make decisions about:
» Climate Risks — Identify periods of more extreme weather.
» Activity Planning — Consider crop choice and irrigation needs.

> Marketing — Explore forward pricing alternatives.
@ SOUTH DAKOTA STATE UNIVERSITY

College of Agriculture and Biological Sci
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Mapping the Relationships

U2U Decision Support Tools - Climate Patterns Viewer

Welcome to Climate Paotterns Viewer — connecting global climate conditions to local climaote impacts._

This praduct provides a historical look at how the El Nifio Southern Oscillation (ENS0) and Arctic Oscillation (A0) CURRENT CLIMATE PHASE
can influence local climate conditions and corn yield across the Corn Belt. You can use these simple maps and charts EMNSO: El Mifio
to show when and where specific phases of EN30 or AQ have influenced: AD: Megative (July)
= average monthly temperatures and precipitation,
EMNS0 ALERT STATUS
= deviations of temperature and precipitation from 1981- 2010 climate normals, and El Nifio Advisory

« average detrended corn yields (adjusted to 2010 technology) and deviations from average

This tool is not intended to be & forecast. Rather, this tool uses historical data (1981- 2010} to highlight locations where EN50 and AQ can potentially impact

Feedback? About CPV

climate conditions over the course of the year, which can help you make more informed farm management decisions.

Click on the map to view a chart of the data for that location: chart will appear below the maps. |:| Four Maps @
ENSO Average Observed Monthly Precipitation (inches) ENSO Average Observed Monthly Mean Temperature (°F)
El Mifio ¥ Deviation from Mormal ¥ Octaber ¥ El Mifio ¥ Deviation from Mormal v October ¥
-1 05 0 0.5 1 15 2 25 3 s -3 -2 -1 o 1 2 3 4 5 &

inches °F

23 -2 -15

ST
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Types of Impacts

U2U Decision Support Tools - Climate Patterns Viewer

Welcome to Climate Paotterns Viewer — connecting global climate conditions to local climaote impacts._

This praduct provides a historical look at how the El Nifio Southern Oscillation (ENS0) and Arctic Oscillation (A0) CURRENT CLIMATE PHASE
can influence local climate conditions and corn yield across the Corn Belt. You can use these simple maps and charts EMNSO: El Mifio
to show when and where specific phases of EN30 or AQ have influenced: AD: Megative (July)
= average monthly temperatures and precipitation,
EMNS0 ALERT STATUS
= deviations of temperature and precipitation from 1981- 2010 climate normals, and El Nifio Advisory

« average detrended corn yields (adjusted to 2010 technology) and deviations from average

This tool is not intended to be & forecast. Rather, this tool uses historical data (1981- 2010} to highlight locations where EN50 and AQ can potentially impact

Feedback?

climate conditions over the course of the year, which can help you make more informed farm management decisions.

Click on the map to view a chart of the data for that location: chart will appear below the maps. |:|Fnurhlaps
ENSO Average Observed Monthly Precipitation (inches) ENSO Average Observed Monthly Mean Temperature (°F)
El Mifio ¥ Deviation from Mormal ¥ Octaber ¥ El Mifio ¥ Deviation from Mormal ¥ October ¥
-1 05 0 0.5 1 15 2 25 3 s -3 -2 -1 o 1 2 3 4 5 &
inches eF

23 -2 -15

ST
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Current Conditions

U2U Decision Support Tools - Climate Patterns Viewer

Welcome to Climate Paotterns Viewer — connecting global climate conditions to local climaote impacts._

This product provides a historical look at how the El Nifio Southern Oscillation (ENMS0O) and Arctic Oscillation {A0) CURRENT CLIMATE PHASE
can influence local climate conditions and corn yield across the Corn Belt. You can use these simple maps and charts EMS0: El Mifio
to show when and where specific phases of EN50 or AQ have influenced: AQ- Megative (July)

= average monthly temperatures and precipitation,

EMNS0 ALERT STATUS
= deviations of temperature and precipitation from 1981- 2010 climate normals, and El Nifio Advisory

« average detrended corn yields (adjusted to 2010 technology) and deviations from average

This tool is not intended to be & forecast. Rather, this tool uses historical data (1981- 2010} to highlight locations where EN50 and AQ can potentially impact

Feedback?

climate conditions over the course of the year, which can help you make more informed farm management decisions.

Click on the map to view a chart of the data for that location: chart will appear below the maps. |:|Fnurhlaps
ENSO Average Observed Monthly Precipitation (inches) ENSO Average Observed Monthly Mean Temperature (°F)
El Mifio ¥ Deviation from Mormal ¥ Octaber ¥ El Mifio ¥ Deviation from Mormal ¥ October ¥
-1 05 0 0.5 1 15 2 25 3 s -3 -2 -1 o 1 2 3 4 5 &
inches eF

23 -2 -15

ST
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OUTLOOK 2016
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3 Month Temperature and Precipitation
Probabilities (March - May)
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3 Month Temperature and Precipitation
Probabilities (June - August)
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Outlook Summary

Summer leaning warmer.
Little indication on precipitation

» Spring — more likely depend on local soill
moisture situation (should not slow down
too much — dry fall)

Lesser chance of too cool spring.

SOUTH DAKOTA STATE UNIVERSITY
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Monthly Outlook Webinars

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

e Third Thursday of each month
July 17, 2014
You may sign up for the webinars here:

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

SOUTH DAKOTA STATE UNIVERSITY
College of Agriculture and Biological Sciences



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/

SOUTH DAKOTA STATE UNIVERSITY
College of Agriculture and Biological Sciences
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Large increases in fall precip. across the
eastern Dakotas
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June, July, August
Outlook 2016
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