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SPC Day 1 Outlook and Prelim. Reports Valid: i
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Super-Res Velocity — Tilt 1
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Last 72 hours of Precipitation valid 2021-12-13 07:00 AM
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National Snowfall Analysis: 72-hour accumulation ending 2021-12-13 12 UTC

Issued 2021-12-13 12:55:49 UTC
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Nutrien  https://www.nature.com/articles/s41612-018-0048-2
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NWS All Hazards Map -- Tuesday Dec 14, 2021 03:55 AM (Central)
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near Amarillo, TX (2019) ‘
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NDFD Maximum Temperature for Wednesday 2021-12-15

emperature Anomaly (F)

N

19

30 Nov 2021 ~7 AM till 13 Dec 2021 ~7 AM Average Temperature Ranks by Climate District
Based on IEM Estimates, 1 is hottest out of 129 total years (1893-2021)
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SPOoRT—LIS 0—40 cm Soil Moisture percentile valid 14 Dec 2021
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U.S. Drought Monitor Class Change - Contiguous U.S. (CONUS)
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Denton, MT (Dec 1)
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June 1 - Aug 15, 2021 500mb Trough/Ridge Pattern

NOAA Physical Sciences Laboratory;
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:\-—\I 31 May 2021 ~7 AM till 15 Aug 2021 ~7 AM Average Temperature Ranks by Climate District

IEM Based on IEM Estimates, 1 is hottest out of 129 total years (1893-2021)
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31 May 2021 ~7 AM till 15 Aug 2021 ~7 AM Total Precipitation Ranks by Climate District
Based on IEM Estimates, 1 is wettest out of 129 total years (1893-2021)
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Canadian Prairie Total Precipition (mm) April-October 1950 - 2021
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Total Precipitation June 1 - Sept 1, 2021
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Long term trends in summer jet stream pattern
https://www.nature.com/articles/s41467-018-05256-8
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New Climate “Normals” 1991-2020

Annual Mean Temperature Change Annual Precipitation Change
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Will These Shifts in Climate Records Impact This Trend?
USDA NASS National Corn Yield 1980 - 2020

y = 1.9408x - 3746.2

This linear trend of ~2 bu/yr is driven
by technology (seed, planting,
nutrient efficiency etc.)

Annual Variability is mostly due to
weather.

A oH o H = H oA H A

NUtr’en- ©2021 Nutrien All'Rights Reserved. Confidential Information.

59

59
Yield Variance
L] ~
T F 1
[ ]
i Y o
= ©° “He
1:2 [ ]
2-3
6
Nutrie —— 60
60

27



12/20/21

Indiana: Growing Season Precipitation

Indiana Precipitation

1948-2021 Trend
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Indiana: Annual Precipitation Variability

Indiana Annual Frequency of >2" Daily Rainfall Events 1981-2019 (PRISM)

40-year trend:

Tripled frequency
of 2” per day
rainfall events.
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Indiana: Growing Season Humidity

AMJJASO Precipitable Water (kg m-2)
T Specify Area (35°N-42°N, 84°W-88°W)

ECMWF ERAS (0.5x0.5 deg) | ClimateReanalyzer.org, Climate Change Institute, University of Maine
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Mike Olbinski
@MikeOlbinski
Andrews, TX June 2021
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United States Annual Counts of Wind LSRs*

*Preliminary sightings/events from NWS Local Storm Reports (LSRs)
Annual Mean is based on Preliminary LSRs from 2005 to 2020
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20,000 —— 2015 (12,098); YR: 12,491 I
—— 2014 (11,880); YR: 11,979 L7
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Last Updated: 06 December 2021
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Total Number of Reports: 145

SPC Severe Weather Reports Aug 5-11, 2021
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United States Annual Counts of Hail LSRs*

*Preliminary sightings/events from NWS Local Storm Reports (LSRs)
Annual Mean is based on Preliminary LSRs from 2005 to 2020

Year (Count through 05 December)
2021 (3,691)
2020 (4,611); YR:
2019 (5,372); Y
2018 (4,595); Y
2017 (6,044); Y
2016 (5,590); Y
2015 (5,353); Yl
2014 (5,505); Y
2013 (5,457); Y
2012 (7,000); YR:
2011 (13,426); YR: 13,428
2010 (5,867); YR: 5,911
2009 (10,189); YR: 10,209
2008 (13,728); YR: 13,774
2007 (10,256); YR: 10,291
2006 (13,238); YR: 13,263
2005 (10,950); YR: 11,090
Mean (7,948); YR: 7,979

National Weather Service
Storm Prediction Center
Last Updated: 06 December 2021
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Super-Res Reflectivity ~ Tilt 1
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United States Annual Counts of Tornado LSRs*

*Preliminary sightings/events from NWS Local Storm Reports (LSRs)
Annual Mean is based on Preliminary LSRs from 2005 to 2020

Year (Count through 05 December)
2021 (1,175)

2020 (1,218); YR: 1,248

2019 (1,604); YR: 1,677

2018 (1,152); YR: 1,169

2017 (1,511); YR: 1,522

2016 (1,046); YR: 1,060

2015 (1,166); YR: 1,259

2014 (1,025); YR: 1,055

2013 (927); YR: 943

2012 (1,042); YR: 1,117

2011 (2,222); YR: 2,240

2010 (1,482); YR: 1,557

2009 (1,260); YR: 1,310

2008 (2,142); YR: 2,194

'''' 2007 (1,252); YR: 1,276

“““ 2006 (1,260); YR: 1,296

""" 2005 (1,205); YR: 1,216
e \ean (1,344); YR: 1,383 R __cop S

National Weather Service
Storm Prediction Center
Last Updated: 06 December 2021
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“21 Named/Tropical
Cyclones through Nov 15

NEXLAB-Co[lede of DuPage R

37



12/20/21

New Orleans, LA
Brett Adair
@AlaStormTracker

@NWSNewOrleans—
Aug 29, 2021
West of I-10 near LaPlace

Jeff Nowak
@Jeff_Nowak
Posted for Scott
Alexander in New
Orleans, LA CBD
Aug 29, 2021
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USGS | Monitoring Station

@ dashboard.waterdata.usgs.gov,

% s Mississippi River at Belle Chasse, LA
scionce forachangingwors  USGS 07374525 (Surface Water, Stream)

Show Map Open Plots [/ Site Page [ Data [ Subscribe

v Discharge, cubic feet per second 447,000 @ 10:30 AM (Pacific Daylight)

e WWWWM
200,000
«
E=S
0
24 Aug 25 Aug 26 Aug 27 Aug 28 Aug 29 Aug 30 Aug
@ [ | il @]

v Gage height, feet 11.06 @ 10:30 AM (Pacific Daylight)

16
14
12 \
=
10
8
24 Aug 25 Aug 26 Aug 27 Aug 28 Aug 29 Aug 30 Aug
Nutrien 4 83
Ag Solution, ©20
83
Oct 1 - Nov 30, 2021 Jet Stream Position
NOAA Physical Sciences Laboratory,
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Lake Oroville Water Level

WATER LEVEL

668.74

Feet MSL

Sunday, November 14, 2021
7:00:00 PM
Level is 231.26 feet
below full pool of 900.00

the level wi

ds on Facebook

How high will it go?

Get email notification of your specified level

Level Alert By Email i

click here to signup 1T'S FREE!

Lake Level

INFORMATION

Click for all lake
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Powered by www.LakeLevels.info

[ 2020: 717.6 1

2021: 668.74

2021 Mar May

2021 [7]2020 2019 [ 2018

Level Base: MSL

Full Pool: 900.00 feet
Winter Pool: 640.00 feet
Flood Pool: 901.00 feet

Jul

2017 2016

Change Since Yesterday: 1 0.38 Feet
Level Controlled by:
Dam Name: Oroville ()
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National Snowfall Analysis: 72-hour accumulation ending 2021-12-12 00 UTC
Issued 2021-12-13 12:34:04 UTC
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National Snowfall Analysis: 72-hour accumulation ending 2021-12-14 00 UTC
Issued 2021-12-14 09:52:13 UTC
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ECMWF 0.1° Init 00z 14 Dec 2021 « Total Snow (10:1 Ratio) (Inches) Hour: 120 « Valid: 00z Sun 19 Dec 2021
= —

© 2021 European Centre for Medium-Range Weather Forecasts (ECMWE). This service is based on data and products of the ECMIWF.
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ACC 500hPa geopotential height (12-month running mean)
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Nutrien o051 Ny

Ag Solytions-

Redfish Lake Visitor Center (SSW) @NWSPocatello 10/11/2021 8:12 AM

fish Carnera  Mon 10/11/21
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National Snowfall Analysis: 72-hour accumulation ending 2021-10-14 00 UTC

Issued 2021-10-15 12:19:58 UTC
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SPC Storm Reports for 10/12/21

bap updated at 20402 0n 1041 9/2_1

N

TORNADO REPORTS.. (15) b .
WIND REPORTSHIL..... (43/4) A3 e
HAIL REPORTSAG..... (14/0) ! ® High Wind Report {(BSKT +)

TOTAL REPORTS....... (72) At a5

. gjﬁtlon W_asher ervice JPRELIMINARY DATA ONLY. 97
Nutrien orm Prediction Center Morman, Oklahoma el
Ag Solution: > 4 - 3
Super-Res Reflectivity ~ Tilt1 = Elevation = 0.5
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Nick Smego / LSM

12/20/21
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How far back can we trace it?

Ag Solytions-

Nutrien o051 Nutrien Ag Solutions All Rights Reserved.

—360

GFS 00Z 12hr fest Valid for: 07:00 AM (Central) Wednesday 2021-10-13

=270 -180 -90 0 90
500mb Height Anomaly
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7
/ Sept 28, 20214
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21 days before the High Plains Blizzard
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But when did the models start to find it?

GFSv16 00Z 372hr fcst Valid for: 07:00 AM (Central) Wednesday 2021-10-13
T S

ys‘iﬂlen ©2021 Nutrien Ag Solutions All Rights Reserved. Confidential Information. 107
107
So it’s a rare day that | feel like this when predicting the weather...
108

Mgﬁﬂeﬂ ©2021 Nutrien Ag Solutions All Rights Reserved. Confidential Information.
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And | want you to know that prediction is hard...
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Nutrien
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No predictive skill...
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No predictive skill...
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No predictive skill...
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No predictive skill...

Nutrien o051 Nytrier

Ag Solytions
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No predictive skill...
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But it’s Winter 2021-22 we need to investigate.

Nutrien 115

Ag Solytions

©2021 Nutrien Ag Solutions All Rights Reserved. Confidential Information.
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ECMWEF 00Z 12hr fcst Valid for: 06:00 AM (Central) Tuesday 2021-12-14

Nutrien ., \
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Week #1 WPC Total Accumulated Precipitation from 12Z Init.20211214

L.75

Inches of Precipitation

0.01

0.0
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Temperature Anomaly (F)

Nutrien o, \ | !
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NDFD 7-Day Min/Max Temperatures for Indianapolis, Indiana (Init. 00Z Dec 14, 2021)
Total 7-Day GDUs: 12
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Temperature Anomaly (F)

EREEE
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Dec 25, 2021 - Jan 25, 2022 ECMWF “Weeklies”

ECMWF Weeklies [M] 0.5° Init 002 13 Dec 2021 » 2m Temperature Anomaly ('F)  Days 1343 - 00z Sun 26 Dec 202100z Tue 25 Jan 2022 ECMWF Weeklies [M] 0.5° Init 00z 13 Dec 2021 » QPF 30-Day Anomaly (Inches) ous 02 Tue 25 Jan 2022
s 3 N = =
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125

NOAA Coral Reef Watch Daily Skm SST Anomalies (Version 3.1) 12 Dec 2021
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NOAA Coral Reef Watch Daily 5km SST Anomalies (Version 3.1) 5 Dec 2021
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ECMWF and NMME: Jan-Feb-Mar Precipitation Outlook

ECMWF Seasonal [M] 0.75° Init 00z 1 Dec 2021 » QPF Anomaly (in.) Valid: Jan/Feb/Mar 2022 ECMWF Seasonal [M] 0.75° Init 00z 1 Dec 2021 » 2m Temperature Anomaly (*C) Valid: Jan/Feb/Mar 2022
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Author:
Richard Tinker
NOAA/NWS/NCEP/Climate Prediction Center

U.S. Seasonal Dr ougg\il,afi)dul’t!e g&k Valid for November 18, 2021 - February 28, 2022

Released November 18, 2021

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for spplicstions that

can be sffected by short lived events.
“Ongoing™ drought sreas are

based on the U.S. Drought Monitor
areas (intensities of D1 o D4).

NOTE: The tan aress imply at least
8 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, slthough
drought will remain. The green
areas imply drought removal by the
end of the period (DO or none).

. Drought persists

Drought remains butimproves

Nutrien .,

. Drought removal likely
Drought development likely

®9®

http://go.usa.gov/3eZ73
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NOAA Dec-Jan-Feb Outlook

Seasonal Temperature Outlook @

Valid: Dec-Jan-Feb 2021-22
Issued: November 18, 2021
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Seasonal Precipitation Outlook @
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NINO3.4 SST anomaly plume
ECMWEF forecast from 1 Dec 2021

Monthly mean anomalies relative to NCEP Olv2 1981-2010 climatology

——System 5

El Nino

Anomaly (deg C)

1 -0
La Nina
-1 -1
Ean | Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
Nutrien 02021 N Jun Ju ug 20ezp1 ¢ ov Dec Jan Fe ar Apr May Jun Ju ug 131

131

ECMWF Seasonal [M] 0.75° Init 00z 1 Dec 2021 « SST Anomaly (°C)
120°E 150°E 180°

~u'-‘.n\.4u|,n_

Climo: ECMWF M-climate pre-computed anomaly © 2021 European Centre for Medium-Range Weather Forecasts (ECMWF). This service is based on data and products of the ECMWF.
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Buenos Aries Grain Exchange Corn Planting Progress 2021

SIEMBRA DE MAIZ: PROGRESO NACIONAL Betsr iR
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. . HRRR-NCEP 07/30/2021 (06:00) 18h fcst Valid 07/31/2021 00:00 UTC
https://info.nutrien.com/snodgrass_weather v _ Vertically Int ! imé)
Mutrien A A S ‘ :
Ag Solutions ,\[utrien Nutrien Ag Solutions Weather Intelligence Report July 30, 2021
Ag Solutions

P
EC= Equal Chances

ﬁ[utrien ECMWF Week 3-4 Forecast + Day 16-30 Composite Analysis i qé’bﬂ% K
Ag Solutions No change to my analysis from Tuesday. After showing some alignment last = y
ECMWE Week #3 Precipitation & Anomalies week, the CFSv2 and ECMWF are not S(LK-@ i £

. 2| in agreement on the August -
Augﬁg /\R A

4

Severe temperature and precipitation " Dominant precipitation

type = isolated storms

patterns. Shown to the left is the
ECMWF forecast which has been
more consistent. Thoughts:

> The CFSv2 is significantly hotter in
week #3 over the Great Lakes and
Upper Midwest and much drier
over the Plain due to the
placement of a large Ridge over
the Red River Valley of the North.
The ECMWF favors the persistent
westward trend of the ridge (which
we have seen all summer)

> The ECMWF has projected above
normal rains for the Canadian
Prairie.

> 1 have low confidence in the week
3-4 forecast primarily due to low
momentum in the Northern
Hemisphere jet stream pattern
and the MJOs weak return to
Phase 1-3 (Africa to India).

There just aren’t strong signals so
the model defaults to persistence
and climatology. So excessive heat
stays primarily in the west, the
Gulf stays open, high
evapotranspiration rates add
additional moisture for storms east
of the Rockies, but regions with
drier soils and crops willlikely stay
drier.

A Ris e =
rs of Accumulated Wind Gusts
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