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USDA Climate Hubs
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The Need for Climate Hubs

* Increasing climate variability

* Anincrease in number and intensity of
extreme events

* Changing trends in climate and weather

* Added stress to agriculture and other
natural resources

The More you Know...
Information Leads to Action

USDA Midwest Climate Hub
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Vision and Mission

Vision
Agricultural production and natural resources maintained and
strengthened under increasing climate and environmental change

Mission
. Develop and deliver science-based, region-specific information and
technologies to agricultural and natural resource managers;

. enable climate-smart decision-making; and
. direct land managers to USDA agency programs and regional partners to
build resilience to climate change.

USDA Midwest Climate Hub
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Here in the Midwest...

Our Goal
To provide information to help
producers cope with climate
change through linkages of
research, education and

partnerships in a region that
represents one of the most intense
areas of agricultural production in

the world.
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30 Day Percent of Avg. Precip.

Percent of Normal Precipitation (%)
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90 Day Percent of Avg. Precip.
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30 Day Temperature Departure

Departure from Normal Temperature (F)
7/13/2018 - 8/11/2018
Below avg.
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30 Day Temperature Departure
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1 Year Departure Avg. Precip.

Departure from Normal Precipitation (in)
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1 Month Evaporative Demand (EDDI

1-month EDDI categories for July 26, 2018
[

2%

Incorporates how much . '
water “could” be used by
crops. 40N
Early indicator of potential 35N
for flash drought

30°N —
Shows increased demand in
southern 1A S

120°W 110°W 100°W 90°W 80°W 70°W

Drought categories Wetness categories

ED4 EDS3 ED1 | EDO EWO
100%  98% 95%  90% 80% 70%  30% 20% 10% 5% 2% 0%
(EDDI-percentile category breaks: 100% = driest; 0% = wettest)

Generated by NOAA/ESRL/Physical Sciences Division
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US Drought Monitor

August 7, 2018

UI Sl Dro ught Monitor (Released Thursday, Aug. 9, 2018)

' Valid 8 a.m. EDT

Drought Impact Types:
r~ Delineates dominant impacts

S. Drought Monitor

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands;

) -
e Gentral Region

Intensity:

D3 Colorado and Kanas-
Missouri-lowa. Pockets of
D4 in each state.

August 7, 2018
(Released Thursday, Aug. 9, 2018)
Valid 8 a.m. EDT

Author:
Richard Tinker
CPC/NOAANWS/NCEP

[ DO Abnormally Dry
[] D1 Mederate Drought
[ D2 Severe Drought

Drought Condifians (Percent Area)

MNone | D0-04

D1-04

(eReLY D3-D4  Dd

gt I D3 Extreme Drought
P W D4 Exceptional Drought Current 63.49 [ 3651 (2028 | 116 | 601 0.87

The Drought Monitor focuses on broad-
scale conditions. Local conditions may Last Week 6461 | 35.99 |19.72 | 10.29 | 561 | noe
2 far vary. See accompanying fext summary for 07-31-2i0%

m foracast statements.

IMonths AGO | gy g3 | 3547 (1812 | 6.96 | 272 | 118
050828

4 Start of
Calendar Year | 44.74 | 6526 | 2230 | 7.69 | 203 | 0.00
0-02-2048
Start of
Water Year | 50.890 | 49.20 | 24.09 | 1289 | 613 | 226
03262047

OneYearAgo | -5 ge | 4334 (2426 1363 | 613 | 198
08-08-2M7

Infansity:
DO Abnarrnally Dry -D3 Extreme Drought
D1 Moderate Drought 0 Exceptional Drought
02 Severe Drought

The Drought Monitor focuses on broadhscale condbions,
Local conaitions may vary, See accompanying text summary
for forec ast staterments.

Authar:

http://droughtmonitor.unl.edu/

CPRC/NOAAMWS/MNCER

Mg

USDA ™
@

http ://droughtmonitor.unl.edu/
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Impact Issues

e Stressed corn and now beans
* Limited forage/pasture
* Limited water for livestock (quantity/quality)

e Other issues?

USDA Midwest Climate Hub
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Corn Growing Degree Day Tool

Location: 42.09, -93.69 in Story Co., |4, Start Date: April 28, Maturity Days: 108, Freeze Temp: 28°F, Variation: All Years
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OUTLOOK

USDA Midwest Climate Hub
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Pacific Sea-Surface Temps/El Niho
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El Nino Probability into 2019

Early-Aug CPC/IRI Official Probabilistic ENSO Forecasts

ENSO state based on NINO3.4 SST Anomaly
Meutral ENSO: -0.5 °C to 0.5 °C
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/ Day Forecast Precip.

Decent rainfalls in
central plains to
central Corn Belt.

Would help
drought issues.
20.00
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8-14 Day Outlook Temp./Precip.
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Dec-Feb. Outlook Temp./Precip.
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CHANGING CLIMATE ISSUES
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Observed U.S. Precipitation Change

215 Great Plains North Midwest U.S. Average
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Time of Year

Variable across the Corn Belt
Precip intensity

Larger events

Transition seasons more prevalent



Inches

Inches

Missouri, Precipitation, December-February
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Annual Precipitation

Precipitation (%)
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Figure 7.1: Annual and seasonal changes in precipitation over the United States. Changes are the average for pres-

ent-dav (1986-2015) minus the average for the first half of the last century (1901-1960 for the contiguous United

1925-1960 for Alaska and Hawai'l) divided by the average for the first half of the century. (Figure source: [top

U S D A dapted from Peterson et al. 2013,” © American Meteorological Society. Used with permission; [bottom four

NOAA NCElI, data source: nCLIMDiv].
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Observed Number of Extreme Precipitation Events
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Observed U.S. Temperature Change

Great Plans North
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Getting warmer

 The whole Corn Belt is getting warmer. But
occurring in different ways/times of year

 Warming in the cold season

* Minimums driving much of warming —
especially in the summer



F

88

86

B2

80

781

761

Binomial Filter

Towa, Maximum Temperature, May-August

1895-2016 Trend
-0 1°F/Decade

1
1900

1 1
1810 1920

1 1 1
1930 1940 1950

'
1860

THOT-2(MK)

Mean: 80.2°F m—pem Max Temperature
-31
T30
-+ 29
T 28
"\
/ A
2 - 27
1 M\
U
T 25
- 24
! ! ! ! !
1970 1980 1990 2000 2010
Towa, Minimum Temperature, May-August
R 1895-2(116 Trend 1901-2000 ——
Binomial Filter HL1°F Decade Mean: 56.9°F Min Temperature
6017
581 ' T15
5817
| '
I
\ I o =14
571 [ =
_._'\ L
H | |
561 H ‘
- 13
557
547
T12
531
! ! ! ! ! ! ! ! ! ! !
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

https://www.ncdc.noaa.gov/cag

Ja



Missouri, Maximum Temperature, June-August
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Warm Nights

Added livestock/human stress
Additional cooling needed

Push GDD accumulation/phenological state

Does help increase frost free season period



Observed Increase in Frost-Free Season Length

Change in Annual Number of Days

0-4

http://nca2014.globalchange.gov/

5-9

10-14

15+

The frost-free season length, defined as the
period between the last occurrence of 32°F in
the spring and the first occurrence of 32°F in
the fall, has increased in each U.S. region
during 1991-2012 relative to 1901-1960.
Increases in frost-free season length
correspond to similar increases in growing
season length. (Figure source: NOAA NCDC /
CICS-NC).



Frost Free Season Change

* Longer hybrid
e Earlier spring (confounded)

* Earlier planting not always possible/soil
conditions



Crop Production

Soybeans 2013
Planted Acres by County
for Selected States
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for Selected States
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for Selected States
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Planted Acres by County
for Selected States
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Resources: Website

USDA Climate Hubs AboutUs  OriginalSite  ContactUs
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https://www.climatehubs.oce.usda.gov/hubs/midwest

Resources: Operational Products
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Midwest Ag-Focus Climate Outlook
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Sample information-outlooks
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High probability of above avg.
temperatures
Corn reaching reproductive stage

* High water use — ET (very humid
conditions likely

* More potential stress on corn
* Livestock stress and potentially loss.

Recent rains help part but also add to
humidity



Monthly Climate-Drought Outlook Webinars
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Drought Status Updates

Partnered with other
federal agencies to create
ety a drought update

= I Will continue updating
when conditions warrant

- https://www.drought.gov/drought/node/58356
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e Current conditions
* Drought issues still pervasive — slow recovery likely
e Decent conditions much of Corn Belt

e Outlook
e Early harvest likely
 Watch El Nino coming this winter

* Longer issues — continue with similar trends
(w/variability)
e Overall changes likely

USDA Midwest Climate Hub
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For More Information

n Midwest Climate Hub

@dennistodey

&% https://www.climatehubs.oce.
usda.gov/hubs/midwest

Charlene Felkley, Coordinator Dennis Todey, Director Erica Kistner, Fellow
515-294-0136 515-294-2013 515-294-9602
Charlene.felkley@ars.usda.gov Dennis.todey@ars.usda.gov Erica.kristner@ars.usda.gov

National Laboratory for Agriculture and the Environment
Attn: Midwest Climate Hub
1015 N University Blvd

Ames, lowa 50011-3611
USDA Midwest Climate Hub
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