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Consistency in Chaos: 2022 Growing
Season Weather + Fall/Winter Outlook

Sept 14, 2022
Eric Snodgrass
eric.snodgrass @nutrien.com
@ag_weather
Nutrien Science Fellow
Principal Atmospheric Scientist
Nutrien Ag Solutions

https://info.nutrien.com/snodgrass_weather
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* 150 mph v. 220 mph

* Double the size and
horsepower and
payload

* Double the range
(now 5500 miles)

2,200 h.p. cach l
i -
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Gen. Curtis LeMay
(of the newly
formed Air Force)

Nutrien exqzs nytien Al Rights Rese




The recommendation: fly at night, at low
altitude, and stay out of the jet stream...

After that, we didn’t miss.
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The success of a growing season is determined the position of the “summer block”

Omega Block

T

Blocking High Rex Block (high-over-low)

12

‘lglsgﬁﬁse_n ©2022 Nutrien Ag Solutions All Rights Reserved. Confidential Information.



March - July 2021 vs 2022

Texas Precipitation
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NCEP/NCAR Reanalysis
250mb Vector Wind (m/s) Composite Anomaly 1991-2020 climo

NOAA Physical Sciences Laboratoryl
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NCEP/NCAR Reanalysis
250mb Vector Wind (m/s) Composite Anomaly 1991-2020 climo
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31 May 2021 ~7 AM till 15 Aug 2021 ~7 AM Average Temperature Ranks by Climate District
Based on IEM Estimates, 1 is hottest out of 129 total years (1893-2021)

lowa Environmental Mesonet :: generated 15 November 2021 04:47 AM
Generated at 15 Nov 2021 4:47 AM CST in 27.80s IEM Autoplot App #24



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 130 total years (1893-2022)

lowa Environmental Mesonet :: generated 03 February 2022 08:57 AM
Generated at 3 Feb 2022 8:57 AM CST in 29.79s IEM Autoplot App #24



U' S- D r o ug h t M On i tor (Releas‘itli‘| :’Xug:iait.)lfll, 2021)

Valid 8 a.m. EDT

Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
M D4 Exceptional Drought

Author:
Deborah Bathke
National Drought Mitigation Center

e <9

Q e,
' B - - | USDA @y ( @
A NP e R0

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to hitps://droughtmonitor.unl.edu/About.aspx

@

TN vt droughtmonitor.unl.edu
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NCEP/NCAR Reanalysis
250mb Vector Wind (m/s) Composite Anomaly 1991-2020 climo

32: w‘ NOAA Physical Sciences Laboratory
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31 Jan 2022 ~7 AM till 1 May 2022 ~7 AM Total Precipitation Ranks by Climate District
Based on IEM Estimates, 1 is wettest out of 130 total years (1893-2022)

Generated at 14 Sep 2022 3:54 AM CDT in 30.79s IEM Autoplot App #24
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CURRENT RESERVOIR

CALIFORNIA MAJOR WATER SUPPLY RESERVOIRS
CURRENT CONDITIONS

CONDITIONS

Midnight - September 12, 2022
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31 Mar 2022 ~7 AM till 1 Jul 2022 ~7 AM Average Temperature Ranks by Climate District
Based on IEM Estimates, 1 is hottest out of 130 total years (1893-2022)

Generated at 18 Jul 2022 3:24 AM CDT in 153.30s IEM Autoplot App #24
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Stef Henry
@stefferology
Boise, ID 5-9-2022
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FIRST. LIVE. LOCAL.

TIMBERLINE LODGE




Snow in the Cascades on May 20, 2022
mike @mikereidphotography.com
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The Waek of June 16
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Harley Siemens
/ @harleysiemens

Southern Manitoba

5-9-2022
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Joni Blount
@joni_blount
Near Lubbock, TX
April 12, 2022
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Andy Carthel
@acarthel7
Friona, TX (Panhandle)
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31 Jan 2022 ~7 AM till 1 May 2022 ~7 AM Total Precipitation Ranks by Climate District
Based on IEM Estimates, 1 is wettest out of 130 total years (1893-2022)
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Generated at 14 Sep 2022 3:54 AM CDT in 30.79s IEM Autoplot App #24



Dryline Set Up East
Several Times This Year

Nutrien R N (






Andover, KS
‘ Reed Timmer







Rigby
Enough with the wind already
Received Apal 1
Ever since they installed all those
big fans up on the hill it's become even
‘windier. Whose bright idea was that?
I've noticed when they're off, we get a

| Alm spell. Please turn them off, at

L on weekends. (Word count: 40)

Idaho Falls

selor,

'VUttrie” ©2022 Nutrien Ag Solutions All Rights Reserved. Confidential Information.
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https://wes.copernicus.org/preprints/wes-2020-69/wes-2020-69-manuscript-version3.pdf

Latitude
Reflectivity (dBZ)

June 18, 2019 Lo i
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https://www.nature.com/articles/s41612-018-0048-2
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Divisional Precipitation Ranks

June-August 2022
Period: 1895-2022

&

Natonal Centers for
Environmental
Information
Wed Sep 7 2022
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NCEP/NCAR Reanalysis
Surface Precipitable Water (kg/m*2) Composite Anomaly 1991-2020 climo

NOAA Physical Sciences Laboratory
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Lubbock TX, Precip Stats

PRISM and MRMS Year-to-Date Daily Precip thru Sep 14, 2022 for Lubbock, Texas
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Statewide Average Temperature Ranks
June - August 2022
Period: 1895-2022

National Centers for
Environmental
Information

Wed Sep 7 2022

o é‘eﬁ — e i
Nutrien o, (1 verage



Daily Average Temperature (°F)

Lubbock, TX Temperature Stats

PRISM Year-to-Date Average Daily Temps thru 6AM Sep 12, 2022 for Lubbock, Texas
Hottest Temperature of the Year = 105.4°F -- Coldest Temperature of the Year = 3.0°F (so far...)
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Common Traits of a Drought Summer in Central US - “Triple Ridge”
*** Winter/Spring Patterns Exhibit Little or No Correlation to Summer Drought Development

NCEP/NCAR Reanalysis NCEP/NCAR Reanalysis
500mb Geopotential Height (m) Composite Ano Surface Skin Temperature(SST) (K) Composite Anomaly 1981-2010 climo
90N NOAA Physical Sciences Laboratory
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Wet/Stormy Summer - Watch the Gulf of Alaska

NCEP/ NCEP/NCAR Reanalysis
500mb Geopotential Height (rr i Surface Skin Temperature(SST) (K) Composite Anomaly 1981-2010 climo
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NOAA Physical Sciences Laboratory
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June 1 - July 20, 2022 Gulf of Alaska Trough vs MidSouth Ridge

NOAA Physical Sciences Laboratory,
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\5*—‘-&'5 14 Jun 2022 ~7 AM till 20 Jul 2022 ~7 AM Total Precipitation Ranks by Climate District
EM " Based on IEM Estimates, 1 is wettest out of 130 total years (1893-2022)
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Generated at 10 Aug 2022 5:05 AM CDT in 23.87s IEM Autoplot App #24



Number of Days with High Temperautre Above 90°F between Jun 15, 2022 and Sep 05, 2022

# of days above 90°F



Number of Days with High Temperautre Above 95°F between Jun 15, 2022 and Sep 05, 2022

# of days above 95°F



Number of Days with Low Temperautre Above 70°F between Jun 15, 2022 and Sep 05, 2022
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Soil Moisture April 1 - Sept 7, 2022

SPoRT—LIS 0—40 cm Soil Moisture percentile valid 18 Apr 2022
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5 Separate 1,000 year Flood Events
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Inches of Precipitation



Displaying Last 14-Day Percent of Normal Precipitation e
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Map released: September 8, 2022

Data valid: September 6, 2022
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U.S. Drought Monitor Class Change - CONUS
4 Week

September 6, 2022
compared to
August 9, 2022

droughtmonitor.unl.edu
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31 Aug 2022 ~7 AM till 13 Sep 2022 ~7 AM Average Temperature Ranks by Climate District
Based on IEM Estimates, 1 is hottest out of 130 total years (1893-2022)
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Generated at 14 Sep 2022 4:35 AM CDT in 16.44s
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Week #1 WPC Total Accumulated Precipitation from 00Z Init.20220914
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Temperature Anomaly (F)
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Nutrien cpo00

Temperature Anomaly (F)
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Temperature Anomaly (F)
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00:00 UTC 2\}, ECMF Forecast Genesis Tracks 150km H |
Wed Sep 14 2022
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Week #2 Sept 21-27, 2022

ECMWF Ens [M] 0.2 Init 002 14 Sep 2022 + 2m Temperature Anomaly (*F)
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Sept 21 — Oct 21, 2022 Average Temperature Anomalies Sept 21 — Oct 21, 2022 Average Precipitation Anomalies
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Oct-Nov-Dec 2022 NMME v. ECMWF

ECMWF Seasonal [M] 0.75" Init 00z 1 Sep 2022  QPF Anomaly (in) Valid: Oct/Nov/Dec 2022
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CPC Guidance on Oct-Nov-Dec 2022
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HOW |0n( @ NWS /NCEP /CPC Last update: Tue Sep 13 2022

Initial conditions: 3Sep2022-12Sep2022

CFSv2 forecast Nino3.4 SST anomalies (K)

ocT JAN APR JuL ocT JAN APR
2021 2022 2023
Latest 8 forecst members — — — Forecast ensemble mean
Earliest 8 forecst members ——— NCEI Olv2.1 daily analysis

Other forecast members
(Climatalogy base period: 1991-2020)
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ECMWF Seasonal [M] 0.75° Init 00z 1 Sep 2022 « SST Anomaly (*C) Valid: Sep 2022 l
120°E 180°

30w

- v : : 60°S

Climo: ECMWF M-climate pre-computed anomaly D 2022 European Centre for Medium-Range Weather Forecasts (ECMWF). This service 1s based on data and products of the ECMWF.
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If La Nifa is sustained during winter 2022-23
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Brazil Soybean Production

Nutrien 2022 Nutrien Ag Solutions All Rights Reserved. Confidential Information.
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Brazil Soybean Procution, Yield, and Planted Area (1977 - 2022 CONAB)
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If La Nina Dominates South American Weather

Valid: Sep/Oct/Nov 2022
Ry

Gmo precomputedanamaly
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Surface Precipitation Rate (mm/day) Composite Anomaly 1991-2020 climo

NCEP/NCAR Reanalysis

A0M NOAA Physical Sciences Laboratory 25
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[ Watch: rainfall deficit

= Warning: soil moisture
deficit

Il Alert: vegetation stress
following soil moisture
and vegetation deficit

[ Full recovery to normal
conditions

[J Temporary soil moisture
recovery

[ Temporary vegetation
recovery
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Plot 1. Seasonal Time Series for Terra MODIS 8-day NDVI / France; Germany
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Drought hits Germany's Rhine River: |
'We have BOCHI Of Water travel DESTINATIONS ~ FOOD&DRINK ~ NEWS

By Jenny Hill
BBC News, Rhineland-Palatinate

| Europe's drought could signal the
[ et | death of river cruising

‘ A BBC crew on the Rhine riverbed on Friday



SPI2-Month DroughtSeverity (CHIRPS)

Jul.1-Aug. 31, 2022 [prelim.]

Exceptional Severe
Drought Drought Dry Wet

B o o [0 [w
25 20 15 12 07 05 05 07
Extreme Moderate Normal Moderate

Drought Drought Wet

Source: CHIRPSdata from UC Santa Barbara
https/fwww.chc.ucsb.edu/datachirps
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ECMWF weeklles [M] 0.4° ImI 00z 8 Sep 2022 QPF 46-Day Anomaly(Inches)

Hour: 1104 « Valid: 00z Mon 24 Oct 2022
2

Climo: ECMIWF ERA-S 19912020
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2022 Indian Monsoon

SPI2-Month DroughtSeverity (CHIRPS)
relim.]

Jul 1 -Aug. 31, 2022 [p

Exceptional Severe Severe Exceptional
Drought Drought Dry Wet wet Wet

25 20 45 42 07 05 05 07 12 15 20 25
Extreme Moderate Normal Moderate Extreme
Drought Drought Wet Wet

Source; CHIRPSdata from UC Santa Barbara
https//www.chc.ucsb.edu/datajchirps
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SPI2-Month DroughtSeverity (CHIRPS)

Jul.1-Aug. 31, 2022 [prelim.]

\

Exceptional Severe Severe Exceptional

Drought Drought Dry Wet Wet Wet
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Source: CHIRPSdata from UC Santa Barbara
https//www.chc.ucsb.edu/dataichirps
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Burcau of M

Rainfall Anomalies (mm)
1 January to 7 September 2022

Issued: 070W2022

Nutrien



100

Nutrien ooz nutrien Al



