AMERICAN ASSOCIATION OF
STATE CLIMATOLOGISTS

EAASC

North Central U.S. Climate and

PURDUE Drought Outlook
UNIVERSITY, 17 December 2020

Beth Hall, Ph.D.
Indiana State Climatologist

QSDA ;Jn%ited S(t:?tes Dﬁpzrtment of Agriculture P U I’d U e U n IVE rS |ty
/" idwest Climate Hu
bethhall@purdue.edu

(765) 4948060


http://www.hprcc.unl.edu/rccs.php

General Information

AProviding climate services to the Central Region
A State Climatologists/American Association of State Climatologists
A NOAA NCEI/NWS/OAR/NIDIS
A USDA Climate Hubs
A Midwest and High Plains Regional Climate Centers
A National Drought Mitigation Center

ANext Regular Climate/Drought Outlook Webinar
A January 21 (1 PM CST): PreserfigDd

AAccess to Future Climate Webinars and Information
A http://www.drought.qgov/drought/content/regionatprograms/regionaldroughtwebinars

ARecordings of Past Webinars
A http://mrcc.isws.illinois.edu/webinars.htm
A http://www.hprcc.unl.edu/webinars.php

AOpen for questions at the end


http://www.drought.gov/drought/content/regional-programs/regional-drought-webinars
http://mrcc.isws.illinois.edu/webinars.htm
http://www.hprcc.unl.edu/webinars.php

Presentation Outline

ARecent Conditions
A Temperature and precipitation ranks
A 30-day temperature and precipitation
A Drought

ACrops & Soils
ASnow, Fire, Rivers and Lakes

Almpacts and Notable Events

AOutlooks
A La Nifa
A Shortterm
A Winter season




Recent Conditions



Statewide Average Temperature Ranks

September - November 2020
Period: 1895-2020
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Information
Sat Dec 52020
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http://www.ncdc.noaa.gov/tempand-precip/usmaps/



Statewide Average Temperature Ranks

November 2020
Period: 1895-2020

Natonal Centers for
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Information
Sat Dec 52020
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Average Temperature (°F): Departure from Mean
Movember 1/, 2020 to December 15, 2020
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Midwestern Regiongl Climate Center
cli—MATE: MECC Application Toals Envirenment

https://mrcc.illinois.ed(CLIMATE/



Statewide Precipitation Ranks

September - November 2020
Period: 1895-2020
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Statewide Precipitation Ranks

November 2020
Period: 1895-2020

Natonal Centers for
Environmental
Information
Sat Dec 52020
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Accumulated Precipitation: Percent of Mean
November 1/, 2020 to December 16, 2020
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Midwestern Regional Climate Center
chi—MATE: MRCC Application Toaols Envirenment

https://mrcc.illinois.ed(CLIMATE/



December 15, 2020
compared to
November 17, 2020

U.S. Drought Monitor Class Change - NWS Central Region
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U.S. Drought Monitor

NWS Central Region

i1 |

iy

December 15, 2020

(Released Thursday, Dec. 17, 2020)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

Mone | DO-Dd |D1-D4 | D2-D4 Eexser S

Curmrent 3243 | 67.57 | 4527 | 2423 | 1218 | 282

Last Week

12-08-2020 3254 | 6746 | 4430 | 2441 | 1218 | 2582

3 Months Ago
09-15-2020

Start of
Calendar Year | 87.81 | 1219 | 5.33 21 0.00 0.00
12-21-2049
Start of
Vater Year 2060 | 7040 | 3734 | 1796 | 713 | 0.24
05-29-2020

4286 | 5714 (3009 | 1583 623 | 003

One YearAgo | o745 | 4261 [ ge0 | 241 | 011 | 000

12172019

Intensity:

|:| MNone |:| D2 Severe Drought
|:| D0 Abnormally Dy - 03 Extreme Drought
[ | D1 Moderate Drought [l D4 Exceptional Drought

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

Author:
David Simeral
Western Regional Climate Center

droughtmonitor.unl.edu



U.S. Drought Monitor December 15, 2020

(Released Thursday, Dec. 17, 2020)

ngh Plalns Valid 7 a.m. EST

NS Intensity:

None

DO Abnormally Dry

D1 Moderate Drought

D2 Severe Drought

D3 Extreme Drought

y;
| NI

D4 Exceptional Drought

I | | The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go to

|| https://droughtmonitor.unl.edu/About.aspx

— Author:

David Simeral
Western Regional Climate Center
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Crops & Soills



USDA United States . ..
— Winter Wheat Conditions

This product was prepared by the

U504 Oce o v i Econamist (0cE) Percent Good to Excellent

Wrld Agricultural Outiook Baard (WADS)

November 29, 2020

USDA United States . . .
e Winter Wheat Conditions

U504 ffce o e i Ecramis (0G5 Percent Poor to Very Poor
November 29, 2020

National Condition Top # - Percent Good to Excellent

[Bottom #i#] - Change from Last Week

Good to Excellent 46

L

Change from Last Week +3

Data obtoined from USDA Nationol Agricuftural Statistics Service weekly Crop Progress reports.

National Condition

Top # - Percent Poor to Very Poor
Poor to Very Poor 18 [Bottom ##] - Change from Last Week

L=

F I g u re C re d it: B raR I p p eyc U S D A Change from Last Week -3 Data obtained from USDA National Agricultural Statistics Service weekly Crop Progress reports
OCE/USDA NASS data




usbD United States . . t

— f

- Topsoil Moisture
This product was prepared by the

USDA Office of the Chief Economist (OCE) Pe rce nt S h O I't tO Ve I'Y S h 0 I't

World Agricultural Qutiook Board (WAOS)

N Week Ending - November 29, 2020

7 21
[-2]

48 States

Top # - Percent Short to Very Short “~
Short to Very Short 38 [Bottom ##] - Change from Last Week \,_;/

-
. =

Change from Last Week -4

Dato obtoined from USDA Notional Agricwitural Statistics Service weekly Crop Progress reports.

Figure Credit: BraRippey¢ USDA OCE/USDA NASS D



SPoRT—LIS 0—200 cm Soil Moisture percentile valid 16 Dec 2020
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https:// weather.msfc.nasa.gdegrbin/basicLooper.pl?cateqgorys CONUS&iInitializérst&regexxvsmQ200percent 2020111



4" Soil Temperature (°F) (Sod)

24-Hour Period Through 12/15/2020
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All dafa are
preliminary.
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MWOTE: Spatial resolution
ig fimited in some states.

https:// mrcc.illinois.ediRMP/currentMaps.html#banner




Snow, Fire, Rivers N
and Lakes Vi




Accumulated Winter Season Severity Index (AWSSI)

AWSSI Category
@ Extreme

Q Severe

O Average

© Moderate

® Mild

O Not current
O Record

Data Last Updated:
12/16/2020 16:20 CST

Pan;zqém to Alaska
. e L
AN

& ..-"'r..

Calgary )
+

Vancouwer

Segtilen

Ottaywa 1
Toronto § ;F
i t Wi,
it v g 1
. ..

: .'-'I'.q.i-
. =
q—‘ [ H W' .=| ha
.DI b 5 . = "r_-.-
@ { o el @E f
O ® oo 0 O i
o
TL‘DM - Y
O O A lgnta
DEMas
O Hou
?%I\,-”] FHCC M on terrs i
Midwestern Regional e

e Climate Centar
Havana
Powered by Esr

https:// mrcc.illinois.edlresearchawssiindexAwssi.jsp




Accumulated Snowfall (in)
November 1/, 2020 to December 16, 2020

3 o 10

Midwestern Regional Climate Center
cli—MATE: MRCC Application Toals Envirenment

20 &1 ]

Accumulated Snowfall: Percent of Mean
Movember 1/, 2020 to December 16, 2020

Mean period is 1981 =2010.
= o | |
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Midwestern Regional Climate Center
cli—MATE: MRCC Application Toals Envirenment

https:// mrcc.illinois.ed(cliwatch watch.htm



Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

L )

Dec 16, 2020

Current Snow Water

Equivalent (SWE)
Basin-wide Percent

Current Snow Water 1 1981-2010 Mdian
Equivalent (SWE) {50%"" )
Basin-wide Percent 50 5o%
of 1981-2010 Median

70-89%
90 - 109%
110 -129%
130 - 149%

==150%

unavailable *
<50%

50 - 69% ==
70 - 89% :
90 - 109%

110 - 129%
130 - 149%
== 150%

Provisional data
subject to revis ion

USDA

|

ONRCS

75 180 300
The snow water equivalent percent of normal repres ents the cumrent Prepared by:
snow water equivalent found at selected SNOTEL sites in or near the basin USDA/NRCS National Water and Climate Center
compared to the average value for those sites on this day. Data based on Portland, Oregon
the firs treading of the day (typically 00:00). hitp:/fwww. woo nres.usda.gov

https://www.wcc.nrcs.usda.goftpref/data/water/ wcd gigmaps/west _swepctnormal update.pdf



Missouri River Basin — Mountain Snowpack Water Content
2020-2021 with comparison plots from 1997%, 2001*, and 2011

15-Deg-2020 . A Still early in season
Total above Fort Peck Total Fort Peck to Garrison
28 28
26 v 26 A Tracking slightly below
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On December 15, 2020 the mountain Snow Water Equivalent (SWE) in the “Total above Fort Peck” reach was 4.3", 76% of the December 15
average. On December 15, 2020 the mountain SWE in the “Fort Peck to Garrison” reach was 4 4", 83% of the December 15 average. The normal

peak for both reaches is near April 15.

*Generally considered the high and low year of the last 25-year period, respectively Provisional data. Subject to revision.

https://www.nwd-mr.usace.army.mircdreports/snow.jpg



Forecast Fire Danger Class: 16-DEC-20
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Missouri River

Missouri Mainstem Reservoir Svsterm Storase Comparicon
Status (as of 12/15/20): 150 y 5 P
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https://www.nwd-mr.usace.army.mifcdreports/pdfsiweeklyupdate.pdf



28-day Average Streamflow

Tuezday, Decenber 15, 2020

http://waterwatch.usgs.gov/index.php?id=pa07d



Great Lakes Water Levels

Superior (at Marquette C.G., Ml - 9099018)

A All Great Lakes running well above their laagn
averages
184.00
@ Moy A Recently dropped from record levels in 262819
d " b
E 183.50 —— ] —_— _
g o — A Forecasted levels over the next six months should
§ e | remain above the longerm average
LY "
-
8 183.00 — I S—
— | A Lake Ontario only lake with neaormal levels

152.59

[=T]

n Feb  Mar Apr  May  Jun Jul Aug Sep Oct Mov  Dec

Record Highs

The Month's Mean
Record Lows

Daily Levels 2020
Monthly Levels 2020
Daily Levels 2019
Monthly Levels 2019
Average Level 2019

EONEEEDEQO

https://www.glerl.noaa.gov/data/wlevels/datasuperiorLevelsFeet.png



Great Lakes Temperatures

GREAT LAKES SURFACE ENVIRONMENTAL ANALYSIS (GLSEA)

Duluth
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W : . Percent Pixels with Data within +/-10 Days: 97.6%
. J Date of last ice analysis: 12/13/2020
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Great Lakes Total Ice Cover: 0.2% .
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Great Lakes Environmental Research Laboratory
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Chicago.

Cleveland

https://www.glerl.noaa.gofires/glcfd compare year2020 349 glsea.png



Great Lakes Temperatures

2020

GREAT LAKES SURFACE ENVIRONMENTAL ANALYSIS (GLSEA)
L

Analysis Date. JD 348 12/13/2020
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Great Lakes Ice Coverage

2020

2019

2018
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Impacts and Notable Events
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State Impacts

A Great Plains Winter wheat in poor - = == : _..-
condition; little pasture available 57, :
A Some hay/water hauling

A Drought and warmth are causing stock
ponds to evaporate, lower High Plains

A MN ¢ lack of snow for recreation

A Many small to medium lakes MN froze /A== S
over from Nov 3@ Dec 3 Wild ice on Clearwater lake in the BW&fe(stiVick, Visit Cook Count



Daily High Temperature Records broken or tied
During the Week of 11/17/2020 - 11/23/2020

Both High Maximum and Minimum

>

High Maximum

o T High Minimum

# High Max: 56
# High Min: 22

N BVIBCC

Midwesiem Regional Climate Centar

Powered by

cls

— ik Regional Climate Centars

A 4 Minimum 30 years of data
2 }“ All Reports Are Considered Preliminary

Daily High Temperature Records broken or tied
During the Week of 12/8/2020 - 12/14/2020

B Both High Maximum and Minimum
A High Maximum

" High Minimum

A # High Max: 277
# High Min: 25

BMRCC

Midwestern Regional Climate Center

Powered by

CIS

Regional Climate Centers

Minimum 30 years of data
All Reports Are Considered Preliminary




Daily Snowfall Records broken or tied
During the Month of November 2020

@ Snowfall

#Records: 71

BVIRCC

Midwesiem Regional Climate Centar

Powered by

cls

Regional Climate Centars

Minimum 30 years of data
All Reports Are Considered Preliminary

Daily Snowfall Records broken or tied
Month-to-Date: 12/1/2020 - 12/16/2020

@ Snowfall

#Records: 40

BMRCC

Midwestern Regional Climate Center

Powered by

CIS

Regional Climate Centers

Minimum 30 years of data
All Reports Are Considered Preliminary




Station Extremes:

AWidespread snow event Nov &0
Dec 2¢ Lake effect snow

AWasecaMN ¢ 33+ days without
precipitation

GeaugaCounty, Ohic
Photo courtesy of Les Ob



ALa Nifia
A7-day Precipitation Forecast
A8 ¢ 14 day Outlook
ADecember temperature and precipitation
AJFM temperature and precipitation
AAMJ temperature and precipitation



La Nina Advisory

A La Nifia is likely to continue across
the Northern Hemisphere 20221
winter

A ~95% chance during January
March and into spring 2021

A ~50% chance of Neutral during

AprikJune

AA LOT of variability for T and
Precipwith LaNinas

Detober 2020 Difference from average temperature ( °F) RO/

9 0 9
https://www.climate.go¥ynews-features/blogsénsdnovember2020la-ni%C3%Btapdate-just-us-chickens



ENSO Probabilities

Model Predictions_ of ENSO from Nov 2020

~- GFDLCM2.1
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Figure 6. Forecasts of sea surface temperature (SST) anomalies for the Niio 3.4 region (5°N-

5°8, 120°W-170°W). Figure updated 19 November 2020.

https://www.cpc.ncep.noaa.gdproducts/analysis_monitoringenso_a

dvisofigure06.qif



JFM Temperature During La Nina JFM Precipitation During La Nina
Increased Risk of Warm or Cold Extremes Increased Risk of Wet or Dry Extremes

Cold Extreme Warm Extreme Dry Extreme Wet Extreme
B [ I [ ] [
+90% +50% +50% +90% +90% +50% +50% +90%
FPercent (%) Increase in Risk Percent (%) Increase in Risk
NOAA/ESRL/PSD NOAA/ESRL/PSD

https:// psl.noaa.go¥ensdclimaterisks



/-day Quantitative Precipitation Forecast

0 5o [168-Hour Day 1-7 QPF -
- Valid 12Z Thu Dec 17 2020 .
0.10 |\ Thr, 127 Thu Dec 24 2020 ;
0.01 ||5sued: 0856Z Thu Dec 17 2020
Forecaster: WPC
DOGC/NOAA/NWS/NCEP/WPC

https://www.wpc.ncep.noaa.gdqgpf/dayl-7.shtml



8-14-Day Outlook

Eﬁm&y
S ARE .FCST

OBABILETY ACK LINES~ CLUTHAROL D6 .
Ll 2020 Stelgty SRl AR B s
ERR-NORMAL D E 4 30, 2020 X RARE["NE AR-NORHAL
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January Outlook
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JFM 2021 Outlooks
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AMJ 2021 Outlooks
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Seasonal Drought Outlook

U' S' Seasona' Drought OUtIOOk Valid for December 17, 2020 - March 31, 2021
Drought Tendency During the Valid Period Released December 17, 2020

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
<7 Use caution for applications that

can be affected by short lived events.
"Ongoing” drought areas are

based on the U.5. Drought Monitor
areas (intensities of D1 to D4).

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

. Drought persists

e Drought remains but improves

Author:
Yun Fan

NOAA/NWS/NCEP/Climate Prediction Center

. Drought removal likely
-~ Drought development likely

= | T @@

i http://go.usa.gov/3eZ73

http:// www.cpc.ncep.noaa.gdproducts/expert_assessmetgeason_drought.png



Outlook Summary

AShortterm outlooks showing high probabilities of:
A Above average temperaturesmore records broken?
A Belowaverage precipitation

AWinter

A Enhanced changes for abexermal temperatures- Lower MO, MS, and OH basins
A Leaning toward abovaverage precipitatios- Ohio and Great Lakes areas

AContinued droughtacross High Plains = Soil moisture likely to stay low
heading into spring

AClassit.a Nifia signashowing in updated monthly and seasonal outlooks
A High probability of a moderate/strong La Nifia
A Analog years show high variability in temperature and precipitation vs. El Nifio phase

A Some of the biggest signals from La Nifia will be late winter and early spring,
especially across the Ohio Valley and Great Lales.



Further Informatiorg Partners

AcC2RIreQa YR tlaid wSO2NRSR t NBaSyidaldAaz2zya
A http://mrcc.isws.illinois.edu/webinars.htm
A http://www.hprcc.unl.edu

Abh! 1 Qa bl iA2ylFf [/ SyidSNE whH2nNdc.fofaBAWNE VY Sy
U Monthly climate reports (U.S. & Global)ww.ncdc.noaa.gov/sotc

Abh! 1 Qa / fAYLl OS wiwNBEhdeiohaZogy /| Sy G S NYY

A Climate Portalwww.climate.gov

AU.S. Drought Portalyww.drought.qov

A National Drought Mitigation Centethttp://drought.unl.edu

A State climatologists
A http://www.stateclimate.org

A Regional climate centers
A https://mrcc.illinois.edu
A http://www.hprcc.unl.edu



http://mrcc.isws.illinois.edu/webinars.htm
http://www.hprcc.unl.edu/
http://www.ncdc.noaa.gov/
http://www.ncdc.noaa.gov/sotc
http://www.cpc.ncep.noaa.gov/
http://www.climate.gov/
http://www.drought.gov/
http://drought.unl.edu/
http://www.stateclimate.org/
https://mrcc.illinois.edu/
http://www.hprcc.unl.edu/

Thank you & Questions?

AClimate:

A Beth Hallbethhall@purdue.edp765494-8060
A Dennis Todeydennis.todey@usda.ggq\515294-2013

A Doug Kluckdoug.kluck@noaa.qp816994-3008

A Mike Timlinmtimlin@illinois.edy 217-333-8506

A Natalie Umphlettnumphlett2 @unl.edy402-472-6764 Photo credit: Laura Edwards
A Brian Fuchsbfuchs2@unl.edy 402472-6775

AWeather:
A crhroc@noaa.qgov
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