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GENERAL INFORMATION

- Providing climate services to the Central Region

- Collaboration Activity Between:
- State Climatologists/American Association of State Climatologists
- NOAA NCEI/NWS/OAR/NIDIS/
- USDA Climate Hubs
- Midwest and High Plains Regional Climate Centers
- National Drought Mitigation Center

- Next Regular Climate/Drought Outlook Webinar
- April 20, 2023 - 1pm CT/12pm MT, Dennis Todey

- Access to Future Climate Webinars and Information
- https://www.drought.gov/events

- Recordings of Past Webinars
- https://mrcc.purdue.edu/multimedia/webinars.jsp
- https://hprcc.unl.edu/webinars.php
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SUMMARY AND OUTLINE U
- Recent Conditions ¥ %ﬁ%

- 1-3 month & month-to-date precipitation / temperature

- Snow anomalies i O \ ﬁN

- Soil Moisture

- Streamflow (current and forecast)
- Reservoirs

- Drought

- Impacts
- Heavy, Wet Snow in WI / MI
-  Extreme Weather in KY / IN

- Outlooks

- 8 day - 3 month precipitation and temperature :
ENSO Forecast Image from NOAA-20 — VIIRS
- Drought and Fire
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Recent Conditions
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3 MONTH TEMPERATURE AND PRECIPITATION

Statewide Average Temperature Ranks 20th Wettest Dec - Feb for CONUS
December 2022 - February 2023 * *
Period: 1895-2023 above average

(Wettest Winter on record for WI!)

Statewide Precipitation Ranks
December 2022 - February 2023
Period: 1895-2023

w

National Centers for
Environmental

Much Below Near Above Much Record
st Avera Average Average Warmest
(1) Aenge % Aveage (128)

16th Warmest Dec - Feb for CONUS
*above average*

| | M- . ] . [
. . . Record uch Below ear Above Much Record
https://www.ncei.noaa.gov/access/monitoring/us-maps/ D(rﬁ! JBeow Average Average Average foore, ‘Y?'é‘?)‘
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3 MONTH PRECIPITATION PERCENTILE

Total Precipitation Percentiles
December 2022-February 2023

A component of this
seasons wet winter can
be attributed to a
series of “Atmospheric
Rivers”

Created: Mon Mar 06 2023 Avernge Avecage Data Source: nClimGrid

https://www.ncei.noaa.gov/access/monitoring/us-maps/
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1 MONTH TEMPERATURE AND PRECIPITATION

Statewide Average Temperature Ranks _ o
Poro: 1695-2023 Relatively Average February Precipitation

(50th of 128 Years)

Statewide Precipitation Ranks
February 2023
Period: 1895-2023

Record Much Below Near Above Much Record
Coldest Pelw Averas Average Average Above Warmest
(1) verage . Average (129)

26th Warmest February for CONUS
*above average*

https://www.ncei.noaa.gov/access/monitoring/us-maps/
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Last 30 Days: Temperature departure from mean

Departure from Normal Average Minimum Temperature (F) Departure from Normal Average Maximum Temperature (F)
2/14/2023 - 3/15/2023 2/14/2023 - 3/15/2023
> > i >
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Generated 5/16/2('12.4 at HPRCC using provisional data. NOAA Regional Climate Centers Generated 5/16/2(':2,4 at HPRCC using provisional data. NOAA Regional Climate Centers

https://hprcc.unl.edu/
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Last 30 Days: Precipitation Percent of Mean

Percent of Normal Precipitation (%)
2/14/2023 - 3/15/2023

] |
2 5 25 50 15 100 125 150 200 400 800
https://hprec.unl.edu/ Generated 3/16/2023 at HPRCC using provisional data. NOAA Regional Climate Centers
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SEASONAL SNOW WATER EQUIVALENT (Percent of Normal SWE)

I I
20 110 130 150 200
SWE Percent of Average (%)

SWE Percent Of Average (SNODAS) : Generally Well Above Average!
*note period of record is 2004 - present*

https://app.climateengine.com/climateEngine
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SEASONAL SNOW WATER EQUIVALENT (Difference from Average)

Ottawa

Toronto;
Mississaugas*

Hamilton

SWE Difference frbm Average (SNODAS) : Generally Well Above A'verager!

*note period of record is 2004 - present* -_ J

-8 -6 -4 -2 0 2 4 6 8

https://app.climateengine.com/climateEngine

Montana USDA

SWE Difference from Average (in)
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SEASONAL SNOW WATER EQUIVALENT (SWE Accumulation)

PLATTE RIVER BASIN MISSOURI RIVER BASIN

Platte River Basin - Mountain Snowpack Water Content

Water Year 2022-2023 Missouri River Basin — Mountain Snowpack Water Content
March 07, 2023 2022-2023 with comparison plots from recent high and low years
12-Mar-2023
Total North Platte Total South Platte Total above Fort Peck Total Fort Peck to Garrison
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—2022-2023 ===1991-2020 Ave — *Minimum —— *Maximum 20222023 w=—=1991-2020 Ave —— *Minimum *Maximum
The North and South Platte River Basin mountain snowpacks normally peak near April 10 and the end of April, respectively. Asof
March 7, 2023, the mountain snowpack SWE in the "Total North Platte” reach is 20.6", 123% of the (1991-2020) average. The On March 12, 2023 the mountain Snow Water Equivalent (SWE) in the "Total above Fort Peck" reach is 14.5" and 107% of
mountain snowpack SWE in the "Total South Platte” reach is 10.7", 100% of the (1991-2020) average the (1991-2020) average. The mountain SWE in the "Fort Peck to Garrison" reach is 12.6" and 102% of the (1991-2020)
average. The normal peak for both reaches occurs near April 17.
Source: USDA, Natural Resource Conservation Service Provisional Data. Subject to Revision *Minimum peak SWE between 1991-2020 occurred in 2015 above Fort Peck, and in 2001 between Fort Peck and Garrison.
Maximum peak SWE between 1991-2020 occurred in 2011 above Fort Peck. and in 1997 between Fort Peck and Garrison.
https://www.nwd-mr.usace.army.mil/rcc/ Excrisionl dala;Subjéct vorevaln;
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SOIL MOISTURE PERCENTILES

Ensemble—Mean

Current SMP
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STREAMFLOW PERCENTILES (28 Day Average)

Honday, Harch 13, 2023

Honday, Harch 13, 2023

Explanation - Percentile classes

<10

Much below,  Below
mormal | normal

25-75 | 76-90

High Mo Data
Normal r?t?rma Muﬁgr?'gam
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STREAMFLOW FORECAST (UPPER MISSISSIPPI)

- Flood Risk along the mainstem
Mississippi River from the Twin
Cities area, downstream through
about Keokuk, IA is well above
normal

- “If the melt is delayed and
significant rainfall is added, we
could see the worst flooding in over

20 years”
NCRFC Long Range Outlook | 90 Day
K Probabilny of Excesdance o - 2023 could rival what was seen in
gl e | the spring of 2019, and could be
o s the worst since 2001
Initial Conditions: 3/07/2023 , 7 Information courtesy of the National Weather Service
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STREAMFLOW FORECAST (OHIO RIVER BASIN)

- Flood Risk is near normal this spring
for the Ohio and Cumberland Valley
regions

e ] - Minor flooding is expected in the
OHRFC Long Range e Fgr ab e ey Ohio Valley (which is relatively

Outlook - 50%

normal)

- Snow and Ice are not expected to be
factors in this springs flood risk

Ohio River Forecast

| Center — g . ; 7 - - Information courtesy of the National Weather Service
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STREAMFLOW FORECAST (Missouri)

o YW

-

I | f g, §% -y - Flood risk va_ries si.gn_ificantly
Dy R A e across the Missouri River basin
a =) a o
m - - - -
B :° mia i L - Significant snowpack in the plains
.
g i = with average to above average

conditions in the mountains - melt will
be an important factor

MBRFC Long Range
Outlook

Flood Risk Category (250%...

- The Mainstem of the Missouri is
likely to experience episodic floods
from Nebraska City downstream to
the mouth

gomm®

MBRFC Forecast Area

Information courtesy of the National Weather Service

National Weather Service North Central River Forecast Center
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MISSOURI RIVER RESERVOIR STORAGE

System Storage Comparison
75.0

Maximum {1965-2022) Top of Exclusive Flood Control (72.4)

| S / \ The 2023 calendar year runoff

forecast above Sioux City is 21.5
million acre feet, 84% of average

Average (1969-2022)

H
- o o=~ — “Despite some improvement in basin
g o e e DS S L conditions, we expect 2023 runoff to
RS T B e remain below average” - John Remus,
AN chief of the U.S. Army Corps of
2023 . ,
40.0 Minimum (1969-2022) E ng I neers
35.0 [ — —_—
f iple U T =
30.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month
https://www.nwd-mr.usace.army.mil/rcc/reports/pdfs/weeklyupdate.pdf

Montana USDA ; w 3 Central Region Climate & Drought Outlook

° Zachary Hoylman, Montana Climate Office
Climate = y Hoy

o University of Montana
Office Missoula, MT - 3/16/2023




SPRING PHENOLOGY
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U.S. DROUGHT MONITOR U.S. Drought Monitor March 14, 2023

(Released Thursday, Mar. 16, 2023)
Valid 8 a.m. EDT

N W S e n t ra I Drought Conditions (Percent Area)
C e [owo[oro oo el

Curment 47.01 (5299 | 3476 | 1528 | 6.76 | 297

'15 / Last Week

4547 | 5453 | 3768 | 1551 | 6.76 | 287

— 03-07-2023
g | 3 Months Ago
 pa ; " sl 17.91 | 8209 |57.82 | 20.23 | 1222 | 387
= Start of
Calendar Year | 25.76 | 7424 | 4898 | 2427 | 990 | 348
01-03-2023
11131 Start of
111 1] L Water Year 27.00 | 73.00 | 47.70 | 23.08 | 880 | 273
09-27-2022
L1
P One YearAgo | 5 31 | 6969 | 53.60 | 3219 | 10.12 | 0.13
03-15-2022
Intensity:
1
111 D None [: D2 Severe Drought
]:] DO Abnormally Dry - D3 Extreme Drought
[]1D1Moderate Drought [l D4 Exceptional Drought
ol The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. For more information on the
Drought Monitor, go to https://droughtmonitor.uni.edu/About. aspx
NWS Central Region Percent Area in U.S. Drought Monitor Categories Author:

Brad Rippey
U.S. Department of Agric ulture

https://droughtmonitor.unl.edu/
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U.S. DROUGHT MONITOR (8 week change)

U.S. Drought Monitor Class Change - NWS Central

8 Week
/ .
- 5 Class Degradation
- 4 Class Degradation
ar ,"" |:| 3 Class Degradation
I:] 2 Class Degradation
[TT1 mmar |:| 1 Class Degradation
AN

- [:] No Change

‘:I 1 Class Improvement
o ‘:] 2 Class Improvement
I - 3 Class Improvement
] - 4 Class Improvement

% - 5 Class Improvement

https://droughtmonitor.unl.edu/
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Impacts

Central Region Climate & Drought Outlook
Zachary Hoylman, Montana Climate Office
University of Montana

Missoula, MT - 3/16/2023




WET/HEAVY SNOW AND RAIN IN WI/ MN / Ml

A winter season with extreme ice and heavy snow events

- Wettest (WI) & 2nd wettest (MN) winter in 128 years

- Ice storm in southern WI on Feb 23 that caused lots of
power outages from downed trees

- 800,000 homes and businesses lost power due to the Feb

23 ice storm in MI, 780 flights canceled
- 0.5in of ICE accumulation!

- Heavy rains on Feb 27th caused flooding in SE WI
- Milwaukee’s wettest February day on record, since 1871

- Equivalent to expected precipitation for the entire month
of Feb

- Roof collapse in Duluth's Miller Hill Mall Barnes & Noble
(March 14th)

Montana | |SDA

Climate =———
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Fallen tree limbs due to heavy snow
-Steve Vavrus (Wisconsin-Madison)
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EXTREME WEATHER IN KY / IN
Kentucky’s Windy, Warm Winter

2023 is the windiest year on record
- Recorded 70+ mph winds

- Feb. average temp. was 48.6F, which was +8.2deg above
normal
- Second warmest Feb on record according to NCEI

- Winter (DJF) average temp. was 41.7F, which was +5.8 F
above normal

- Warm conditions are causing a very early spring green-up

Indiana’s Heavy Rain

- Almost 4in of rain in 2 days caused “debris flows”

Road closed because road and ditch are now

- Instead of mud and rock, flows consisted of corn corn stalks for around ¥ mile. Nearest station
1 . showed a 3.8” rain event over two days.
stalks for Y2 mile -Hans Schmitz (Purdue)
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Outlook
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7/ DAY PRECIPITATION FORECAST (MARCH 16 - 23)

g

250
.25
1.00

0.75
0. 50

o >5 |168-Hour Day 1-7 QPF
. Valid 122 Thu Mar 16 2023
[%- 10 | Thyy 127 Thu Mar 23 2023
[1°- 01 |issued: 1046Z Thu Mar 16 2023
Forecaster: WPC
DOC/NOAA/NWS/NGEP/WPGC

https://www.wpc.ncep.noaa.gov/qpf/dayl-7.shtml
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8-14 DAY OUTLOOK

® 8-14 Day Temperature Outlook &

Valid: March 23 - 29, 2023
Issued: March 15, 2023

Above
Probability (Percent Chance) ‘
Above Normal Below Normal P>
Leaning /~ [ 33-40% 33-40% [7] "\ Leaning
Above "\ [ 40-50% 40-50% Below

Near
B 5060%  Normar  50-60% [N

. I 60-70% 60-70% [N .
Likely — Likely
I 70-80% 70-80% [
B Above Below
I 80-90% 80-90% [N
I 90-100% 90-100% [N

https://www.cpc.ncep.noaa.gov/products/predictions/814day/

CUMAT,
G

w

Valid: March 23 - 29, 2023
Issued: March 15, 2023

# 8-14 Day Precipitation Outlook &

Probability (Percent Chance“orm

Above Normal Below Normal -
Leaning /~ [ 33-40% 3340% [] "\ Leaning
Above "\ [ 40-50% 40-50% [ Below

Near
B 50-60%  Norma  50-60% =a
I 60-70% 60-70% [
]

g kg‘:\:’; I 70-80% 70-80% [N ;t;z
I 80-90% 80-90% [N
I 50-100% 90-100% [N
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1 MONTH OUTLOOK

Monthly Precipitation Outlook &

Valid: April 2023
Issued: March 16, 2023

®  Monthly Temperature Outlook &

Valid: April 2023
Issued: March 16, 2023

.

- |
‘*-Jﬁ Equal
" Chances,
|

Equal \ Probability (Percent Chance)

Probability (Percent Chance)

N Above Normal Below Normal 7 N \ Chances \ Above Normal Below Normal ~ _~
Leaning /~ [ 33-40% 33-40% [7] "\ Leaning \ Leaning /" [[] 33-40% 33-40% [] "\_Leaning
L Above "\ [ 40-50% 40-50% [ Below . Above "\ [ 40-50% 40-50% [ Below
Equal &(\ Equal

I 50-60% cpances 50-60% I W Equal B 50-60% cpances 50-60% NN

S . 60-70% 60-70% [ N I 60-70% 60-70% [
s, Likely — Likely s, Chances Likely — Likely
¥ Above I 70-80% 70-80% Below . " Above I 70-80% 70-80% M Below

™ w5 . 80-90% 80-90% [N 5 . 20-90% 80-90% [N

.= o I 90-100% 90-100% [ S asa L u I 90-100% 90-100% [N

L CUMATe i i
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3 MONTH OUTLOOK

@ Seasonal Temperature Outlook

Valid: Jun-Jul-Aug 2023
Issued: March 16, 2023

Leaning /~ [ 33-40%

Above "\ [ 40-50%

I 50-60%

Likely I c0.70%

Above & I 70-80%

e . 0-90%
I 0-100%

Probability (Percent Chance)

Above Normal

Equal
Chances

4

BelowNormal' >

33-40% [ Leaning
40-50% [ Below
50-60% [
coro% M Likely
70-80% N Below
80-90% [N
90-100% [N

@ Seasonal Precipitation Outlook

Valid: Jun-Jul-Aug 2023
Issued: March 16, 2023

Probability (Percent Chance)
Above Normal Below Normal >
Leaning /[ 33-40% 33-40% [] Leaning
Above "\ [ 40-50% — 40-50% [ Below
B 50.60% pavees 50-60% I
I 60-70% 60-70% [

Chances ‘\

Aoy < m 0s0% B oeow mm Ll
N 20-90% 80-90% [N
Ak . 50-100% 0-100% N
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El Nino/La Niha (ENSO) PROBABILITY

Official NOAA CPC ENSO Probabilities (issued Mar. 2023)

100 based on -0.5°/+0.5°C thresholds in ERSSTv5 Nifio-3.4 index

Il La Nina
90 A [ Neutral
— I El Nino

SST Anomalies (°C)

80 A

70

60 |

50 -

40

Percent Chance (%)

_ L ——
30 -3 -2 -1 -05 o 0.5 1 2 3

20- Figure 1. Average sea surface temperature (SST) anomalies (°C) for the week centered on 1
March 2023, Anomalies are computed with respect to the 1991-2020 base period weekly
means.

101

B
FMA MAM AM] M) JJA JAS ASO SON OND
Season

https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/
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OQUTLOOK: FIRE & DROUGHT

Valid for March 16 - June 30, 2023
Released March 16

U.S. Seasonal Drought Outlook
Drought Tendency During the Valid Period

s Y Depicts large-scale trends based

b on subjectively derived probabilities
ded by short- and long-range
tistical and dynamical forecasts.
Use caution for applications that
can be affected by short lived events.
"Ongoing" drought areas are
based on the U.S. 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).

Author:
Brad Pugh
NOAA/NWS/NCEP/Climate Prediction Center
[l orought persists

e Drought remains but improves

Drought removal likely

o Drought development likely
=, s
R s B K-

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

https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php
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Significant Wildland Fire Potential Qutlook
March 2023

£

Significant Wildland Fire Potential
- ADOVE NOME| e G €00 TAPNIC Area ‘!
Boundary
Below Normal Predictive Services PREDICTIVE
Area Boundary SERVICES

Normal
l:l State Border Map produced by
Predictive Services

National Interagency Fire Center
Boise, Idaho

Above normal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will oceur
Significant wildland fires should be expected at typicaltimes and intervals during normal significant wildland fire potential conditions. Issued March 1,2023
Significant wildland fires are still possible but less likely than usual during forecasted below normal periods. Next issuance April 1, 2023

https://iwww.predictiveservices.nifc.gov/outlooks/month1_outlook.png
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SUMMARY H g
r%: % K .
" oo
- Recent Conditions gp,_ﬁ} N

- Precipitation: WET! Especially in the western great lake states

-  Temperature: It has been a very warm winter for the midwest, relatively
normal in the upper Missouri river basin

- Snow: Lots of snow in the upper Miss. / upper Mo.

- Streamflow: Elevated risk of flooding in the upper Miss. o Precitaion Pecnts

- Drought: Improving in the north, extreme in south _ e

- Outlooks
- Short term: Leaning wet and cool
- Long term: Leaning normal/warm and normal/dry
- ENSO Forecast: Transitioning to neutral
- Fire:

Created: Mon Mar 06 2023 Average Avecage Data Source: nClimGrid
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Thank You!

Zachary Hoylman
zachary.hoylman@umontana.edu
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