Winter Weather Experiment NBM
Evaluation

Feb 23 Winter Storm in Minnesota
12Z Feb 22 10 12Z Feb 23




Meteorological Overview

Snow Forecasts and Messaging

NOHRSC Observed Snowfall Analyses

NBM 4.1 Snowfall Review: Day 3 to 1 (84 hrs, 60 hrs, and 36 hrs)



Today’s Domain

We will focus from the Dakotas through Minnesota and into western Wisconsin
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Coteau des Prairies and Buffalo Ridge

It is not all flat in the Midwest and this feature often impa
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300mb Analysis - 2/22/23 007

National Weather Service 230222/0000 300 MB UA OBS, ISOTACHS, STREAMLINES, DIVERGENCE
Stoern Prediction Canter



300mb Analysis - 2/22/23 127

-National Weather Sarvice 230222/1200 300 MB UA OBS, ISOTACHS, STREAMLINES, DIVERGENCE
Stoern Prediction Canter



300mb Analysis - 2/23/23 00Z
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National Weather Service
Stoern Prediction Canter



500mb Analysis - 2/22/23 007

National Weather Service 230222/0000 500 MB UA OBS, HGHTS, and TEMPS
Stormn Prediction Center



500mb Analysis - 2/22/23 127

National Weather Service 230222/1200 500 MB UA OBS, HGHTS, and TEMPS
Stormn Prediction Center



500mb Analysis - 2/23/23 00Z
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National Weather Service 230223/0000 500 MB UA OBS, HGHTS, and TEMPS
Stormn Prediction Center



700mb Analysis - 2/22/23 007

National Weather Service
Stormn Prediction Center



700mb Analysis - 2/22/23 127

National Weather Service
Stormn Prediction Center



700mb Analysis - 2/23/23 007

<, m-“, f ! d ‘

L 2] %%l' s
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Stormn Prediction Center



850mb Analysis - 2/22/23 007

National Weather Service 230222/0000 850 MB UA OBS, HGHTS, TEMPS, Td>=8
Stormn Prediction Center



850mb Analysis - 2/22/23 127

230222/1200 850 MB UA OBS, HGHTS, TEMPS, Td>=8

National Weather Service
Stormn Prediction Center



850mb Analysis - 2/23/23 00Z

National Weather Service 230223/0000 850 MB UA OBS, HGHTS, TEMPS, Td>=8
Stormn Prediction Center



Surface Analysis - 2/22/23 00Z

&/ (1007

. . 0, V& 1950105 e~ T
: ® e

34 - o .
7 2 . ¢ 1 [174.1 y b o 5 :
ss‘ézo - _‘;" Wi 9 \ \ \ g il 10 y } 5% 3

1 . 3 -~

0395 N (1Y 1 a T 3o ¢ 3 SE1 - . 5 ’
) : i YA { / S 1wWos ;Dss 1 5 1B o
¥ 2 it s " ;

‘4- -l- s.. " 2 X .‘

39 . & . o 1022 L -2 7 o
D g 10557 e 0% 5 % SZY I3 2 i "?

~ A e\ < - iy 2 A

' 4 : : ; 6 (375 135 73 163, 10, ;ﬁ?'

3 7 5 L i S 63 _0 s Lol - G 2 i
W%... X : o™ N {es 70_‘10 _..m:_‘ 5,5, g 690\ 2 i “‘ 29-1‘2 \
eath ¢ ; 4 '°sa]’ v , 4 : e ” T1\/
: : ; -.,.,\ 7.

Pre: ctlon Center : : :
t Orrison 7 ¢ : : 650 ;

: g ) o7} L0 § : 17 S

Zop e 120 St D ‘/".

True at 40. ; :
o180 303 300 400 500 i : 53 ,%‘sq 2 il : L
: : 25,0800 7 : S'S, . “
ALY e WE110%  1d1ad08 104 -100 7 1dod .1
a 3 WED, FEB 22, 2073 oo

Surface Weather HMap and Station Weather at 7:00 A.M. E.S.T.



Surface Analysis - 2/23/23 00Z
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NAEFS PWAT Anomalies - 2/22/23 127

NAEFS Mean Precipitable Water (in) and Standardized Anomaly
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ECMWEF Extreme Forecast Index

ECMWF Extreme Forecast Index (shaded) ECMWF Extreme Forecast Index (shaded)
and Shift of Tails (black contours) for QPF and Shift of Tails (black contours) for QPF
24-48-h forecast valid 12-36-h forecast valid

00Z Thu Feb 23 2023 to 00Z Fri Feb 24 2023 00Z Thu Feb 23 2023 to 00Z Fri Feb 24 2023

Relative to the ECMWF reforecasts from a 5 week period (2002 - 2023) Relative to the ECMWF reforecasts from a 5 week period (2002 - 2023)
centered on the week this forecast was initialized centered on the week this forecast was initialized
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High NBM Probabilities 4 Days Out

Midweek ; Probability of seeing 8”
Snowstorm snow over 48 hour period:
WHAT WE KNOW Tuesday 6PM - Thursday 6PM ~

\

e A large & slow-moving storm system will bring
significant snow across the Upper Midwest. Blowing/
drifting snow & blizzard conditions possible across parts
of the region.

e Winter Storm Watch decision to come later today after
better grasp on timing. It isn't a question of amounts,
rather, timing and duration of watch.

e Travel impacts are near certain, especially Tuesday
night, Wednesday night, & Thursday.

WHAT CAN CHANGE

e The storm is a few days away, so we still don't have details
such as:
o Snowfall amounts
o Exact timing and placement of heaviest snow bands
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s National Weather Service | - n 0
&®:  Twin Cities Chance of seeing more than 8" snow (%)
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NWS Snow Forecast - 00z Feb 23 - 00z Feb 24

» February 22, 2023
An earlier 4:48 PM
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Both Rounds Observed Snowfall

NOHRSC Inches of depth
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24 hr Observed Snowfall

NOHRSC Inches of depth
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CoCoRaHS Observations
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CoCoRaHS Observations (Metro)
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Day 3 Forecast Evaluation
84 hr lead time



Day 3 NBM Deterministic Show Forecast
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Day 3 NBM Probabilistic Snow Forecast

1 inch 6 inch




Day 3 NBM Probabilistic Snow Forecast

6 inch 12 inch




Day 3 Discussion Questions

e What is the best way to message at day 3? Snow ranges or snow amount exceedance?

e Looking at the 6 hour totals is there a concern for snow rate or is this impactful as more of a
duration snow event?
What is your overall confidence level and how would you convey that to partners?
What kind of headline (watch/warning/advisory) would you like to have out at this time?

® Are you seeing any enhancement along the Coteau or Buffalo Ridge?



Day 2 Forecast Evaluation
60 hr lead time



Day 3 NBM Deterministic Show Forecast
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Day 2 NBM Deterministic Show Forecast

Snow Accumulation (in)
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Day 3 to 2 NBM Probabilistic Snow Forecasts
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Day 3 to 2 NBM Probabilistic Snow Forecasts

Day 3 Day 2
12 inch 12 inch
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Day 2 Discussion Questions

How did the change from day 3 to day 2 in the NBM change your confidence?
Did the change in the NBM from day 3 to day 2 change your forecast?

Now that is day 2 would you change how you message the snow amounts?
What changes, if any, would you make to headlines (watch/warning/advisory)?
Are you seeing any enhancement along the Coteau or Buffalo Ridge?



Day 1 Forecast Evaluation



Day 2 NBM Deterministic Show Forecast
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Day 1 NBM Deterministic Show Forecast

Snow Accumulation (in)
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Day 2 to 1 NBM Probabilistic Snow Forecasts
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Day 2 to 1 NBM Probabilistic Snow Forecasts




Day 3 -2 - 1 NBM Deterministic Snow Forecast
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Day 1 Discussion Questions

Where is it most likely to see more than 6 inches of snow (local winter storm warning
criteria)?

How has the area with the greatest snow totals changed from day 3 to day 1°?

What enhancement did you observe along the Coteau or Buffalo Ridge?

How has NBM changed as higher resolution data starts to impact it more on day 1?

What are your thoughts on the consistency in the NBM forecast from earlier days to day 1?



Overall Discussion

NBM was remarkably consistent for this event throughout much of the week leading up to the event with
the main axis of snowfall remaining over the same area with few changes

This was a two wave event that had high (>80%) NBM probabilities of greater than 6 inches almost a week
out

One of the local challenges was that there were two waves to this event, we have focused on the second
wave as it had the larger snow totals, but what is the best way to use NBM probabilities to make decisions
and message for events like this?

If you were a forecaster at ABR, FSD, MPX, ARX, or WPC how would you have handled cross office
collaboration?

The main changes over time were snowfall totals due to changes in QPF location and some areas of
enhancement like along the Coteau/Ridge by day 1



