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How is the agricultural sector affected by
seasonal variations in weather?
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Types of Weather Affecting Agriculture

Precipitation — things to consider:

«  Seasonal accumulation (Excess / Deficit)
Frequency
 Timeliness

U.S. Drought Monitor ~ Sevtembers, 2015
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http:/idroughtmonitor.unl.edu/
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Types of Weather Affecting Agriculture

Temperature — things to consider:

Accumulated heating units
« Heat stress
* Freezes

« Season Length (time between last spring freeze / first of autumn)

Statewide Ranks June-August 2010

National Climatic Data Center/NESDIS/NOAA

Temperature

1 = Coldest
116 = Warmest )
Record Much Below Near Above Much Record
Coldest Below Normal Normal Normal Above Warmest
Normal Normal
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Types of Weather Affecting Agriculture

Potentially Damaging Extreme Events:
 Flash Flooding

- Hail

 High winds

« Lightning (forest fires)

Hail-damaged corn in central Nebraska
may be sprouting due to a disruption of
normal growth hormones. (Photos by
J R :

enny Rees) Todd Shea, La Crosse National

Weather Service Office (NOAA)

USDA Agricultural Weather Assessments
«l \World Agricultural Outlook Board



Types of Weather Affecting Agriculture

Potential Hazards Resulting from Weather:

. Disease
. Insects

 Longer-term: overwintering, migration

Gibberella G L

Gibberella and Fusarium ear rot on
hail-damaged corn (IA State
Extension)
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Trees killed by pine beetles
(Colorado State Forest Service)



Possible USDA Weather Applications

Western Water
Supply Forecasting

[romtanen ]
WEEKLY WEATHER
AND CROP BULLETIN

Ground Truth for
Remote Sensing

Global Monitoring
and Assessment
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Programs



Fire Weather (U.S. Forest Service

National Significant Wildland Fire Potential Outlook

Predictive Senvices @ N

Natonal interagency Fire Center ‘b
Is5ued: September 1, 2015 \ /
Nex Inpoasce: Oetber 1 2015
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Weather and Chimate Outiooks

El N conditiors contnund through August Posive sea surdacy Wmperahure (SST) ancerules
ncreased akong equatonal Paclic. Acconding o NOAA's Clmate Predicton Canter (CPC), here 8 2
hgh probabaity that £ Nelo conditions wil confieus eary Sering 2016 These conditons typecally
Ul N Mo precplaion acrcad e southien US and sarmie than notmal condiions 1 the
northem U8
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Western Water Supply Forecasting (Natural
Resources Conservation Service

Most water supply forecasts are made using statistical models. These are equations
that express a mathematical relationship between the predictor variables
(snowpack, precipitation, antecedent streamflow, etc.) and the seasonal streamflow
volume of interest. Statistical models have the advantage that they are relatively
simple and straightforward to calibrate and use, and they are usually acceptably
accurate. The disadvantages are that they require long historical records
(preferably greater than 20 years), and they do not represent all known physical
processes that affect streamflow.

Spring and Summer
Streamflow Forecasts
as of May 1, 2015

Percent of
1981-2010 Average

e >180

& 150-180
130 - 149
10-129
90- 109
70-89

An alternative to statistical models is simulation models. These models attempt to
represent, to a greater or lesser extent, all of the main physical processes affecting
the movement of water within a watershed and the generation of streamflow. They
operate on a continuous basis using a daily or shorter time step. The main
advantage of simulation models is that, by explicitly accounting for physical
processes, they have a more complete description of what is happening in the
watershed and can potentially make more accurate streamflow predictions,
especially under unusual circumstances. Other advantages of simulation models
are that they can be run year-around and can produce other outputs besides
seasonal streamflow volumes, such as full hydrographs and other hydrograph-
based quantities. The disadvantages of simulation models are that they require
significantly more input data than statistical models, are more difficult and time
consuming to calibrate, require more complex output interpretation, and require
more database and software infrastructure. Although the use of simulation models
is limited at present, they nevertheless have much potential, and their use will
increase in the future.

* @ © O & O e

0% exceedance Yl
probability forecasts shown.
Forforecasts atother g 4
exceedance probabiifies,

see individual state reports. )

Prepared by 1
USDA Natural Resources Conservation Service
National Water and Climate Center
Portland, Oregon
hittp:/iwww.wee.nres.usda.gov
Created 7May 2015 14:19

From “Water Supply Forecasting -- A Short Primer”

http://www.wcc.nrcs.usda.gov/factpub/wsf primer.html
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http://www.wcc.nrcs.usda.gov/factpub/wsf_primer.html

Global Monitoring and Assessment

USDA unkedstaes
E kN oouinglinlthelCentrallUnited]States)

This prockct was papared by B8

d Pn 4 P | ! nnd
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Workd Agncuttry’ Qutiook Boad (WAOS)

e AR Reported Flooding @ 7:24 AM EST - February 27, 2018 s e # o oy
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Global Monitoring and Assessment

Early-Feb CPC/IRI Official Probabilistic ENSO Forecasts
ENSO state based on NINO3.4 SST Anomaly
Neutral ENSO: -0.5 °Cto 0.5 °C
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April 1 Snowpack Water Content
Statewide Percent of Average

Source: California Dept. of Water Resources
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What would be the benefits of improved

prediction capabilities to USDA and the
agricultural sector?
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ARS: Where are the best opportunities?

ﬁ Agricultural Research Service

Climate and Watershed Science Fact Sheet
Grazisglands Research Labesatory, El Ress, Ollabsins Noverher 2006

USDA  United States Department of Agriculture a

Seasonal Climate Forecasts in Agricultural Applications =
Where are the Best Opportunities Right Now?

Vanabity m weather and clumate Jeads to Lrge mtnal niks @ agncultunal production and
mumagement of samwal sesousces. Asy reliable forecast of weather and chumare has the poteanal 10
todace weather and chimate related ruks for producers and nanagers  The Nahomal Oceanic and
Amosphenc Admnistanos (NOAA) has beea sutng sexonal clewne forecasts (venage 2
temperatire 2ad total precipitason) for 3-month perods cut 10 3 fll year abead for moee than 10
years. The forecasts are probabilistic  they state the odds for specific avenige auf tempenanure o
total prectprtanon vakees to occur, rather thas making a peedichion tat a specific valoe of averape ar
temperatize of total precipitation will ocow

Average Temperature Forecast for  Total Precipitation Forecast for
.lanuly Fobruary “March 2007 Jmuly-Fobmuy-Mafch 2007

W W X,
ST PUAR1, e oo MRS,
o

The foeecasts have been seponted 1o have some skill However, ot 1 not clear wheve or whea the
forecants a0 dependble, ox 1f the dependabile forecasts have any ety w real-world manapement
decsons. Research s bewng conducted o the ARS Research Laboeatory at Fort Reno,
Oklshoma, 10 determune the potessal stility of the NOAA climate forecants for agncultursl
producers Of waler resonECe manapers

Potential unbey for practcal appheations will depend on several forecant propertien. Farit, focecawts
need 10 be upuficantly different from avenage for masagers to connider adjusting thew current
taagement practices % mxclode chmate forecant mformation Second. Seecawts noed 10 be offered
frequently encugh to pustify dhewr use. Thued, forecasts need to comectly peedict the shuft in odds for
speafic average i lemperature dad il preapitatin % occur  Resexschers ot e ARS
Graznglands Research Laboratory developed measures for these forecast peopernes. and examined
§ years of three moath chimate forecasts 1wsoed for 1997 Geough early 2005 for the contgwous
United Seates. The results ate shiown tm the fipures below, where the percentages e the frequency
ofﬁa«mup«mdcdwkmmmqudnn&rdcw

Frequency of Depondable Forecasts

[n vemmary, the best oppornanines for use of the NOAN seascaal chmuate forecasts are i repons
with hugh percentage of dependable focecasts  Even for high dependabality i 3 particelyr reguon,
vestigations st be conducted to detenzune if de forecant infornuncn s acnully offered dunng
the nght seasces for 2 pamcalar crop of waler resource evaajessest decision. and whether the
fovecant dufts w odds e buge esough to make 3 fimncl diffevence m the oukcome. This research
15 cagotag & the ARS Grazinglinds Research Laboaatory. Addmoaal sfoemanon pertasung o this
vesearch i svailable at hitp ey s g Mo doss b Mocd= L1607

Toe US Deparmmant of Apnoaings (USDA) prodders dncrmanstios i all progeass sod acevine: on S bass of race, ooder,
matweal eape, W ibpon, e, dubdery, polmcal bebedi, wowl cnsanon, o sonl o Sumaly s (Nt ol peolsbond
Soas mpdy w0 0D oo ) Porsons vl dnabaite whe inguer hersatnie maien for comamncitun of progrie wlwmane
Beadle, lupe past. ;adotips, ox ) thoald coatict USDA's TARGET Cocmr 3 (02) 720-2600 (vouce 2ad TOD) To flk s
tonglant of drwmninin. wre USDA, Ofew of Cind Raghts, Room 136, Wiiiten Duddag. 1400 dndupandonce Avowe,
SW, Wrdage DC 200905610 o call (02 720-9964 (voice and TOD). USDA = s agual oppornmty provader aad
—y -
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ARS: How can these be improved?

Dewascaling Seasnal (hmate Forecasts for Agriclturd or Hydrologic Aplicaties

A What is this research project?

VENatons i weather Bom monil 10 month of yedr 10 yedr are Crtally srgonant i agnausture ind
mm«m AS N exdmple, rOUQNS Krsing more Tan A few MOntns e a

W Alonged and Perinive TG, eowronmental and

ana lwmmmmum“m mcorpotating
SIS seanonal Iorecints of precpaton o o Srperature Ouf 10 3 yeur ahead onues Coukd be
meETRed and opporiunes maenged  This progect 15 pavt of an over rching efiort 1o ranstom
Teely avalatie ool NOAA seamonal clmafe forecasts nlo Geomon Spport nfonmanon

B, What problem does It addeess?

NOAA has been offenng Seasonal CHmate Jorecasts Sor more Than a Secade. It e Rorecasts e
offeond Sor very Lege areas and three mooth periods. Crop and ydeologic modets opecade af dady
SCANES 1Or SPEORC I0CAtONS Of walershads. Thes Mesmalon Defwoen Space and tme SCakes makes
£ mposadie 1o wse De forecants Grectly In decision support. A baaging method has teen
Ve 10 JO0eSS TS protiem. The Anst Sep & 10 0OWNSCae Ne Seonal Chmate Jrecants 1
I 0N of ated of eresl, e 3000nd 1 10 Soenacile hem i Ime, Bom Tree mondia
SOOI MO S0 Dy CAN DE USed 15 GIVe & woIDe QENETAr [S00 COMPAIoN HOsier Ly Argen
Gaeteecte)

C. How s the project diferent from or how does It enhance other projests?

Thvs prosect 15 Umegue 1N DOM SUDISEE and APEr0ACh. 30 SNPaNCes OiNer COUSION SUPHON projects by
oflertng the posstEty of NCOMPORatng Seasonal cmate forecast Ndonmaton  As part of Ty efort,
e NOAA SE50NMN CHTANE INOCISS were evaluaied 10 Sl 0N 3 regonal seasonal and

ationgd Lass, o g enaton Tt & S8 Bt SBesed wilh I Iorecaits

ommmmmam-MMlmMWnM
Ot S ik SNk T Y
2 the chmalologs data ve qur .m o

£ Who are the potential customers ?
Everyone wi 0e5res 10 Seveiop Cmale-Ssenstive Se0son SUppor n  regon where the NCGAA
Seaonal Chmale Aorecasts Nawe demorstrated pradictve skl

A 4 gy e e
WIS 1y amew TRCe OV TR 25 WA
#9ng 0 be dfereat thy yewr)
o S, g ks s 10 N 3 wet of

Vaded wih e Swaie
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Outreach to the Ag Commumty

Dan Barker, lowa State University, discusses research findings with area
farmers at a field-based meeting
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USDA United States Department of Agriculture

—/" Midwest Climate Hub

_‘SDA United States Department of Agriculture|
/ Northern Plains Climate Hub

Major Cold and Wet Spring

Event: Potential Impacts in the

North Central U.S.
April 26-May 9, 2017

Prepared By:
Barb Mayes Boustead, Ph.D.
Meteorologist and Climatologist, National Weather Service

Dr. Dennis Todey
Director — USDA Midwest Climate Hub

In Partnership With:

Doug Kluck (NOAA/National Centers for Environmental Information),
Dannele Peck (USDA Northern Plains Climate Hub), Crystal Stiles (High
Plains Regional Climate Center), Mike Timlin (Midwestern Regional
Climate Center), Ray Wolf (National \Weather Service)
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Temperatures: April 26-May 1

« Top right: Coldest high Coldest High Temperature
temperatures on any day OPRSMAT oy 0. 201701 2W COT
between April 27 and May 2

 Bottom right. Coldest low
temperatures on any day
between April 27 and May 2

* Freezing temperatures
possible from the central and
northern Plains to the Great
Lakes

* Much below-normal high
temperatures possible across
the area

» Conditions may occur on l
several days through the o
period 257

* For local weather updates now j:;L
through 7 days: saF
http://www.weather.gov/

USDA Agricultural Weather Assessments
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http://www.weather.gov/

Precipitation: April 26-May 2

* Image: Total
forecasted
precipitation for
the whole week
(actual
precipitation
often is more
spotty or varied
in coverage)

* Unusually wet
conditions likely
for much of the
central U.S. for
April 26-May 3

» Combined with
cool
temperatures

EchEuBMExBEBBEB55E
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Snowfall: April 26-May 2

O + +;
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H a3 from 122 Wed Apr 26, 2017 - 122 Sl Apedd, W
" (hsued: 08212 Wed Apr 26, 2017 -

- {
Esn MERE Garmn. FAD. US00 EF —«-yy"
. .

» Top left. Chance of snow >4” total for April 26-29
* Top right. Chance of snow >0.25” liquid equivalent for

April 30 . luniTED
* Bottom right. Chance of snow >0.25” liquid equivalent o |STATES
for Ma]}/ 1
+ Significant snowfall possible in Wyoming,
Colorado "

- dema
o P wint hat Ouliook ULTOU FLR
Dy 4 Probablilty of Excoeding 25 Inch Liguid Eq Snow
o0 Yalld trom 122 Sat Apr 29, 2017 - 122 Sun Apr 30, 17 PR Yl " v ]
[Fopled. 12, 2017 Eur HERE, Gam, FAO, HOAA, USGS. EPA -‘-1,’
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8- to 14-Day Temperature Outlook:
May 3-9, 2017

Risk of Much Above/Below Normal Temperatures
***Experimental™* Valid: 05/03/2017-05/09/2017

(3]
il

NO FAZARDS POSTED

Risk of Below Normal CIHigh (60%) " Moderate (4%}~ Slight (20%)
Risk of Above Normal Clrigh (60%) " "Moderate (40%)  Slight (20%)

L]

@ (S, National Weather Service
V Q' Climate Prediction Center  Followus: 3 ¥
W = Made: 04/25/2017 3PMEDT ~ Www.cpc.ncep.noaagov

* (Odds favor below-normal temperatures

e Odds slightly favor much below-normal temperatures

* Highest chances in the western Great Lakes to upper
Midwest

USDA Agricultural Weather Assessments
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8- to 14-Day Precipitation Outlook:
May 3-9, 2017

8.1 D Preapltatlon Outlook

~ May03- May 09, 2017

* Odds favor
above-normal
precipitation

* Highest chances
in the Great
Lakes to
Mississippi River
valley

e Thus... cold and
wet conditions
remain possible

through the next e Prediction Center/ 1 ‘ EEEEE  fEEEn
Isswed: 04/25/2017 = 1 R
2 weeks N - SR B

USDA Agricultural Weather Assessments
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USDA
s

Impacts

Freeze:
*  Wheat growth

e Apple and other fruit tree
blooms

* Home gardens and
landscaping

Cold and Rain:
 Corn planting and seed

germination

* Livestock health, especially
calves

* Soil compaction and nutrient
loss

* |naccessible fields

USDA Agricultural Weather Assessments
«l \\orld Agricultural Outlook Board



USDA

i
Temperature:

*  Continuous cold, wet soil and
cloud cover will keep soils very

USDA
s

Impacts - Soils

Average Soil Temperature (Deg. F, 4" Bare) cool

i April 16 - 22, 2017

*d Moisture:
* Flooded fields/slow field access
Iy «  Contribute to nutrient loss
!-,t f * Increased crop disease issues
} N I * Impact root growth

P \

* Risk:
e Likely delay additional planting

* Heaviest rain expected
southern/eastern Corn Belt

*  Most plains and Midwest will

40 F Wheat can develop
50 F Corm cas develop
60 F Cotton can develop

j’;:‘\-u:n- Of Aeow AL Uiy, Bawas of Recnitcn 1 Paoks Homent Rajon Agiin: Pragram l'SQé Ueiled Stales “kely have Some WetneSS
U St ey, Db W, Aty vty et RIAARCS Bt oo e, D S
USDA Weekly Weather

and Crop Bulletin

USDA Agricultural Weather Assessments
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USDA

il
Freezing conditions:

*  Wheat, horticultural, fruits,
perennials most at risk based on
development (different risk
temperature at different stages:
fruits, wheat)

* Freeze risk management very likely

* Exposed home vegetation need to
monitor forecasts

Impacts - Crops

 Cold conditions:

* Most field crops less risk of freeze,

o more risk sitting in cold soils
http://crops.extension.iastate.edu . giow crop development

/CFODHEWS/2012/05/Imblbltlona|- ° Increased disease risk
chilling-and-variable-emergence

Replant may be necessary

USDA Agricultural Weather Assessments
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http://crops.extension.iastate.edu/cropnews/2012/05/imbibitional-chilling-and-variable-emergence

USDA
il

USDA

Impacts - Livestock =——

Cold, Rain, Winds:

* Young livestock should be
monitored because of
prolonged cold/wet
conditions over the 1-2
weeks

e Snow accumulations could
add to risk in Plains,
northern states

USDA Agricultural Weather Assessments
«l \World Agricultural Outlook Board



Useful information in Agricultural Planning
Over Larger Time Scales

« Identification of position in decadal cycles
— getting wetter / drier?

« Variations in seasonal norms
— “early or wet spring”, etc.

 Possible regional analogs
—  “This year will be just like 19xx”

* lIrreversible trends
— Early snow melt in western watersheds, longer growing
seasons, etc. (what is the new anomaly?)

Most importantly .....

USDA Agricultural Weather Assessments
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Thanks!

mbrusberg@oce.usda.gov
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