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Statewide Average Temperature Ranks
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Back to Climate Change ...

 Natural Forces
— Sun
— Ocean
— Volcanoes

 Human Forces

— Greenhouse Gasses
— Land Use



Observed U.S. Precipitation Change

Precipitation
Change (%)
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The colors on the map show annual total precipitation changes for 1991-2012 compared to the 1901-1960 average,
and show wetter conditions in most areas.
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Annual Trend in Precipitation

Minnesota, Precipitation, January-December
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Observed Change in Very Heavy
Precipitation

Change (%)
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Figure source: updated from Karl et al. 2009



Early Growing Season

Minnesota, Precipitation, April-June
Trend -
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June-July

Minnesota, Precipitation, July-August
18952015 Trend g ...
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Increasing Spring Precipitation

Reduced workable field days

Planting delays

Replanting ) G
Soil compaction oy
Drainage
Nitrogen loss
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Increased Intensity of Rain Events

e | eads to soll erosion
e Need to Increase soll conservation

Photo Credit: (Betts, 2011)



Mid-Century

* Expect upward trend to continue
— Winter and spring wetter

— Fall about the same

— More heavy rain events
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Annual Temperature: Future

Average Temperature

e Midwest

3.5 to 5 degrees F warmer
by mid-century

Projected increase by mid-
century (2041-2070), compared
to 1971-2000 period (2014 NCA)

Temperature Difference (°F)

3.5 3.8 4.1 o 4.7 5.0




Home > Nature =

Climate of Minnesota

Minnesota's natural resources are profoundly impacted by weather and climate.
The very existence of many of these resources was, and is, largely determined
by Minnesota's climate, the composite of day-to-day weather over a long period

of time.
» Latest Developments = Twin Cities Climate Data
s Present Climate Conditions s Climate Journal
» Retrieve Past Climate Data = MNgage
» Summaries & Publications = CoCoRaHS
» Agricultural Climate Data = Daily NWS Climate Data
= Related Web Sites = Data Summary Tables
s |latest Rainfall Reports

» Climate Change

» Mark Seeley's WeatherTalk
» Kuehnast Lecture Series
s Islands in the Sun

Frequently Asked Questions
Current Weather Conditions
Drought

Floods

Water Levels

The DNR State Climatology Office exists to manage, analyze, and disseminate climate information
in service to the citizens of Minnesocta. The office is part of the Minnesota Department of Natural
Resources - Division of Ecological and Water Resources, and housed at the University of Minnesota -
Department of Soil, Water, and Climate.

The office assists its customers in their investigations of the climate's impact on various components
of the natural environment, and on socioecenomic activities. We use our climate monitoring
resources to quantify weather conditions and to place these conditions within historical and
gecgraphical context. We also provide statistical summaries of historical climate conditions, allowing
users to make informed decisions about future activities.

contact: § 651-296-4214, cdlimate@umn.edu

2 2015 Minnesota Department of MNatural Resources » Equal Opportunity Employer + State of Minnesota * Data Access * Disclaimers, Legal Notices and Policies * Email Us



USDA Climate Hubs
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www.AgClimated4U.org

DECISION DASHBOARD

AgriClimate
CONNECTION blog

News and views on climate in the Corn Belt »

. {,‘
}
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e ——— L

Helping producers make better long-term plans AgriClimate Connection



Decision Dashboard

ariability and
Change Information for Cereal Crop Producers

Other Decision Resources | Agro-Climate Reports | Weather/Climate Maps | Drought Info | Climate Outlooks Helpful Links

== AgClimate Viewpsr Com GDDpgy
W A convenient way to access customized Track real-time and historical GDD
e historical climate and crop yield data for .- accumulations, assess spring and fall
| ‘_;____,__'.——*"" & il 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.



Decision Support Tools

AgClimate Viewper e B Corn GDDper

A convenient way To access customized
historical climate and crop yield data for

the LS. 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 Viewerpsy

Discover how global climate patterns
like the El Nifio Southern Oscillation
(ENS0) and Arctic Oscillation (AO) have
histarically affected local climate
conditions and crop yields across the

U.5. Corn Belt.

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

Corn Split Npet

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. Mow available for 12 states in
the north central LS.



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 v | | October v |
Step 2: Select up to two monthly climate variables Step 4: Select start & end year range to plot

| Show Weather Values | 2005 || 2015 |+

[ Max Temperature [] Min Temperature [« Precipitation [ GDD50 [ SDD%0

J_ Climate and Crop Yield Comparisons
- Minneapolis/5t Paul Ap, Hennepin County, MN
¥ County Corn Yield

m I I I I I I
-5 I ﬁ I I

2005 20086 2007 2008 2009 2010 2011 2012 2013 2014 2015

W Years

VVVvvv.Aywvliiiatrc4u.uly

LA

[

Tatal Manthly Precipitation {inch)

= Chart Cptions
=% Precipitation
200
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]
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Il




Decision Support Tools

AgClimate Viewpet

A convenient way to access customized
histarical climate and crop yield data for
the 5. Corn Belt. View graphs of
monthly temperature and precipitation,
plot corn and soyvbean yield trends, and
compare climats and yields over the
past 30 yvears.

Climate Patterns Viewerper

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

Corn GDDDST

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 carn
development stages with weather and
climate data for location-specific
decision support tailored specifically to
agricultural production.

Corn Split Npst

Determine the feasibility and
profitability of using post-planting
nitrogen application for carn
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. Mow available for 12 statesin
the north central US.



GDD TOOL

e Climate risks:
— like spring/fall frost

— |late planting

 Plan activities — based on current and
projected GDDs

 Marketing — locally, and across region



Principle Behind Growing Degree Days

Growth rate

86°F

Maximum

Rapid

Moderate

Minimum

50 60 65 70 75 80 85 90 95 100 105
Temperature ° F

GDD = (High + Low)/2 — Basex, 20 = (80 + 60)/2 - 50
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360 GDD to reach V1 after planting
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GDD Graph

v || 15 | Comparison Years:| Choose a Year - Corn MaturiwDa',rs:| a5

95 v snmngGDDs:

Varistion:| Middle 20 Years v |

— 2014 GDD

= - 2014 GDD Projection
— Avg_ GDD(1981-2010)
BB Last Freeze (Spring)

BB First Freeze (Fall)

B Silking
B Elack Layer

Current Day:| March 1, 2014 v |  Black Layer GDDs:|2280

Corn Growing Degree Day Tool

= Chart Options

Location: 44.97, -93_27 in Hennepin Co., MN, Start Date: April 15, Maturity Days: 95, Freeze Temp: 28°F, Vanation: Middle 20 Years
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Adjust for Planting Date & Temperature

GDD Start: | May

Freeze Temperature (*F):

Comparison Years:

Wariation: | All Years

#2014

v

Corn Maturity Days:| 108

Current Day:| Today

Corn Growing Degree Day Tool
Location: 40.88, -88.64 in Livingston Co., IL, Start Date: May 3, Maturity Days: 108, Freeze Temp: 32°F, Variation: All Years

L

Silking GDDs: |1338

Black Layer GDDs: 2504

= Chart Options

4,000 16
— 2015 GDD
3,500 = - 2015 GDD Projection 14
2 000 D Last Freeze (Spring) = == 12
' M First Freeze (Fall) - -
- B silking -
8 2 500 B Elack Layer ! f..# : 10
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Comparison Year - 2012

Variation:| All Years r

GDD Start:| April v|10 v

Freeze Temperature (°F):

Corn Maturity Dﬂys: Silking GDDs: (1338
Current Day:| Today v |  Black Layer GDDs: 2504

Corn Growing Degree Day Tool = Chart Options

Location: 4243, -89.23 in Winnebago Co., IL, 5tart Date: April 10, Maturity Days: 108, Freeze Temp: 28°F, Variation: All Years
3,500 14

|# — 2015 GDD

|#| = . 2015 GDD Projection
3,000 |# — GDD Comparison (2012)
l# — Avg. GDD (1981-2010)
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\ ! =
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GDD Stﬂl't:| April v || IV, | Comparison Years: | Choose a Year v Corn Maturity Dws: Silking GDDs:
Freeze Temperature (*F): Variation:| All Years \a Current Day:| March 1, 2014 v |  Black Layer GDDs:|2280
Corn Growing Degree Day Tool = Chart Options
Location: 4497, -93.27 in Hennepin Co., MN, Start Date: April 30, Maturity Days: 85, Freeze Temp: 28°F, Vanation: All Years
3,500 - . 14
— 2014 GDD
@ - - 2014 GDD Projection
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Crop Maturity Date

GDD 51:art:|Apri| L || RTI | Comparison Years: | [ %1998 | I Corn Maturity Days: I Silking GDDis: 1303
Freeze Temperature (°F): Wariation: | All Years r | Current Day:l March 1, 2014 I Black Layer GDDs:|2521

Corn Growing Degree Day Tool = Chart Options

Location: 44.97, -93.27 in Hennepin Co., MN, Start Date: April 30, Maturity Days: 105, Freeze Temp: 28&°F, Variation: All Years
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Data Details and Download

Map | Graph Data | Animations

User Input Summanry

Location (lat, long):

Location (county, state):

GDD Start Date:

Today's Date:

Latest Data Available:

Corn Maturity Days:

Growing Degree Days to Silking-
Growing Degree Days to Black Layer:

Freeze Results (32°F)

Last Spring Freeze
Freeze Probability after May 1
First Fall Freeze

Freeze Probability before Black Layer

[ Accumulated GDD Details
Tool Tips:

Blacklayer Date (Estimated (Earliest-Latest))

42 036, -93.505
Story Co_, 1A

May 1, 2014
September 246, 2014
September 25, 2014
108 days

1338

2594

Corn Growing Degree Day (GDD) Results

This tab provides a text-only view of current and historical Corn (86/50) GDD accumulations, silking and black layer dates, and first/last freere dates.
GDD Start: May - 1 - GDD Comparison Year: 2000 - Corn Maturity Days: 108 - Silking GDD's: 1338 =
Freeze Temperature (°F): 32 - ariation: All Years - Current Day: Today - Black Layer GDDs: 2504 =

30-Year History (1781 - 2010)

Ocrober & (October 3 - October 30)

April 19
arx

58%

This Year (2014) Average Occurs within this range for all years

GDD Accumulation (May 1 - September 25) 2459 2631 2296 -2975

V2 Date May 31 June 2 May 24 - June 12

V4 Date June ? June 11 June 3 - June 19

V& Date June 19 June 20 June 12 - June 27

W8 Date June 26 June 28 June 18 - July 4

W10 Date July & July 5 June 25 - July 12

Silking Date July 22 July 19 July 10 - July 26

September 22

April 25

October 5

= Select the blue question mark icon in the top right comer of the tab section for instructions and other information.

September 1 - Mone

April 4 - May 14

September 18 - October 24

Download Data ~ About GDD
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U2Upsgt SUITE
[~ AgClimate Viewpsy . Comn GDDpsy

L A convenient way to access customized ho e e e . : Track real-time and historical GDD

i histarical climate and crop yield data for i = . accumulations, assess spring and fall
L F - the 5. Corn Belt. View graphs of frost risk, and guide decisions related to
b o T z i B

monthly temperature and precipitation, X /,.-* planting harvest, and seed selection.

- plot corn and soyvbean yield trends, and / This innovative tool integrates carn

- ’ compare climats and yields over the - development stages with weather and
= past 30 yvears. - climate data for location-specific

decision support tailored specifically to
agricultural production.

Climate Patterns Viewerper

Corn Split Npst

Discover how global climate patterns Determine the feasibility and
like the El Mifio Southern Oscillation
(EMSO) and Arctic Oscillation (AQ) have

historically affected local climate

profitability of using post-planting
nitrogen application for carn
production. This product combines
conditions and crop vields across the
U5 Corn Belt.

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. Mow available for 12 statesin
the north central US.

www.AgClimate4U.org



Click on the map to view a chart of the data for that location; chart will appear below the maps.

ENSO Average Observed Monthly Precipitation (inches)

December -
.
o5 3 .35 i 05 0 85 1 A5 @ a5 3 35
inches

El Nifio ¥ | Deviation from Normal |

Show Significance

Four Maps
ENSO Average Observed Monthly Mean Temperature (°F)
December | v

El Nifio » | Deviation from Mormal v

Minnesota - Climate Division &

Average Temperature (December): 208 °F
Departure from Average Temperature: 5.2 °F

Additional data for this location is below maps

o ! iF‘! "7 Change Month
Link map [ | Link map
v || Temperature Deviation from Normal =

ENSO

www.AgClimate4U.org
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U2Upsgt SUITE
== AgClimate Viewpst = Corn GDDpgsy

L A convenient way to access customized ho e e e . : Track real-time and historical GDD

i histarical climate and crop yield data for i = . accumulations, assess spring and fall
L F - the 5. Corn Belt. View graphs of frost risk, and guide decisions related to
b o T z i B

monthly temperature and precipitation, X /,.-* planting harvest, and seed selection.

- plot corn and soyvbean yield trends, and / This innovative tool integrates carn

- compare climats and yields over the - development stages with weather and
= past 30 yvears. - climate data for location-specific

decision support tailored specifically to
agricultural production.

Climate Patterns Viewerper Corn Split Npst

Discover how global climate patterns i Determine the feasibility and

like the El Mifio Southern Oscillation . profitability of using post-planting
(EMSO) and Arctic Oscillation (AQ) have 5 nitrogen application for carn

historically affected local climate b production. This product combines
conditions and crop vields across the R historical data on crop growth and
U.5. Corn Belt. : fieldwork conditions with economic

considerations to determing

best/worst/average scenarios of

successfully completing nitrogen
applications within a user-specified time
period. Mow available for 12 statesin
the north central US.

www.AgClimate4U.org



U2U Decision Support Tools - Corn Split Nitrogen Application

Map | Scenanio/Results

Feedback?

This tab allows you to customize inputs for your farm and view summarized results.

Location: Hennepin Co, Minnesota; Crop Reporting District: EastCentral (&)

Planting Date: | May

Yield Goal: bu/acre Initial Mitrogen Application: lbs
Apply M by what stage? W8 expected by Jul 04

v |10 v to:|June

Yield penalty for not getting post-planting M applied: €@ bu/acre
Reduced N applied due to post-planting M application: @ |bs/acre

Yield penalties/benefits and reduced N usage are critical inpurs. The provided default values
should be adjusted with help from Univ Extension specialists or crop consultants fo ensure

accuracy for vour soil and climatic conditions. More info
375 o

Mitrogen Price (3/1b): fII:u

Sidedress Cost (3/acre): 815.00 facre

v]15 ]

Apply Nitrogen frorn:| June r || 23 v |

Yield benefit from post-planting M application: @

Caorn Price (%/bu):

Implement width (ft):

Implement speed (mph):

Field efficiency: &

Acresworked per haur:

Acres:

Calculated hours nesded:

Hours infield per day:
® All daylight hours
() Custom hours

Days worked in 7:

Diays in selected period:

Average days suitable in period:

Averaze hours suitahle in period:

www.AgClimate4U.org

)
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Economic Analysis | Acres Completed Summary | Crop Calendar Summary

Economic Analysis using 28 years of Field Work Days History

Scenarios Acres Units/acre  Daollars/unit

Total Dollars

Input Acres Completed (completed 1300 acres post-planting M application 25 yvears of 28 yvears, or 89% of years)

Additional cost of post-planting fertilizer application 1500 1 £15.00
Yield loss due to unfertilized acres 0 12 $4.50
Yield gain due to post-planting fertilization 1500 5 $£4.50
Mitrogen saved (Ib) due to post-planting fertilization 1500 30 2055

Met Benefit of Post-planting M application on 1500 acres

Bverage Acres Completed [completed an average of 1500 acres post-plantingM application 25 vears of 28 vears, or 89% of years)

Additional cost of post-planting fertilizer application 1500 1 %£15.00
Yield loss due to unfertilized acres 0] 1z 450
Yield gain due to post-planting fertilization 1500 5 450
Mitrogen saved (Ib) due to post-planting fertilization 1500 30 2055

Average Met Benefit of Post-planting M application on 1500 acres

Worst Case (At least 648 acres of post-planting M application completed in all years)

Additional cost of post-planting fertilizer application 548 1 £15.00
Yield loss due to unfertilized acres 852 12 2450
Yield gain due to post-planting fertilization 548 5 450
Mitrogen saved (Ib) due to post-planting fertilization 1500 30 2055

Waorst Case Net Benefit of Post-planting N application on 1500 acres

Best/Max Case (could have completed up to 3006 acres 1vear(s) of 28 vears, ar 4% of vears)
Up to 30046 acres of post-planting M application completed 30046

Breakeven Mumber of Acres (Post-planting M revenue squal costs in 27 years of 28 vears, or 96% of yvears)

Mumber of acres (out of 1500 acres) requiring post-planting M application to breskeven 315
Mote: This information is educational and should not be the sole source of information used to makes a management decision.

Total Dallars are rounded to nearest thousand.

5(23.000)
30
£34,000
$25,000

$36,000

H(23.000)
80
£34.000
£25,000

$36,000

10,0000
46,000}
£15,000
£25,000

$(16,000)

ul



Forecast
NOAA Climate Prediction Center



Winter

,‘*;. ?’-L-;.,
L TN ;{ %
% \h{’? l'?""'\-n.-ut' d :
' THREE-MONTH OQUTLOOK
ELanERus UL I PRECIPITRTION PROBRBILITY R
R VALIDBUF 5619 R
B MEANS RELOW Toar ﬁglﬁED]ng“ﬁD%gjs . B MEANS BRELOM Toar
b

NOAA Climate Prediction Center



> ;-‘:5 -}‘ h ;-‘:‘; ®

’«,_M\_“‘.ﬂ ’ 4 ’o,,_m_“‘.ﬂ ; 4
THREE-MONTH OUTLDOK . ' THREE-MONTH OUTLDOK . : 4
TEMPERATURE PROBABILITY EC MEANS EduaL B;;"t;:;- PRECIPITATION PROBABILITY ECanERNS EQuAL B;;’f;:;-
VhiTD AN 5018 i VhLID MAH 5018 i
MADE 14 NOV 2015 \ B MEANS BELOW < MADE 14 NOV 2015 \ B MEANS BELOW <



Summer 2016

No clear pattern of rainfall from past
strong EI Nino events

1983 — warmer than average
1998 — cooler than average

Models out to June — warmer than average



Thank You

Jim Angel
Jimangel@illinois.edu
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