Potential For At Least 8

Friday Night Through Saturday Night

® Friday Morning:
Chance of light freezing drizzle
western and central North Dakota
(light ice accumulations possible.
making roads slick).

Friday Afternoon:
Chance of snow west. Light freezing
drizzle elsewhere.

Friday Night:
Accumulating snow begins (heavy.
snow possible south late). Winds
increase and lead to blowing and
drifting snow.

Saturday through Saturday Nig}

Blizzard conditions possible. Heavy’
‘snow and blowing/drifting snow.
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+ Track of the Storm
Exact Timing
Exact Strength

Exact amounts and locationsof  #

the heaviest snowfall

s
Possible Blizzard Conditions
Significant impact to
Agriculture and ranchers.
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Probability of Plowable Snowfall

Valid Wed 7:00AM through Thu 7:00AM EST
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A Big ChangesﬁAhea

Morning fog Winter storm to bring wintry precipitation (rain,
Mostly cloudy and breezy sleet, freezing drizzle/ rain) and accumlating
Highs: 26-38" snow across the region.

Friday
Night

Mostly cloudy

Light winds. Snow gradually diminishing.

Highs: 30-40° Blowing snow possible
due to strong winds.
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GOAL:
Identify best messaging strategies for winter storms and achieve more consistency

v

Days 2-3 before storm > Days 1-2 before storm

Potential For At Least 8” Of Snow Nationl Weather Service. g Round # 1 - Today thru 7 AM Friday e Grand Forks, ND

Friday Night Through Saturday Night Bismarck, ND Significant Winter Impacts Likely Issued October 10,2019 5:24 AM CT

Days 3-7 before storm

: :
Round # 2 - Friday into Saturday e rand Forks, ND
lssued OcmberB 20196 10AM CT

[ o RN s .4»/3.1’ Z& ? v

Potential forat Forecast Snow Total Amounts: Today- 7 AM Friday Highlights:

® Friday Morning: least 8" of snow

Chance of light freezing drizzle

western and central North Dakota T 100% = v ’ * Rain Yvill transit'!on to snow .in.easter‘n ND thi
(light ice accumulations possiie [l 4 B i g o "\ Most uncertainarea & morning, but will remain rain in the immediate
making roads slick). L . == Nl " forsnow amounts | Red River valley until late today.

What is uncertam?
* Track of the Storm
* Exact Timing / 1 L Sk
Friday Afternoon: . . ) et E 40% - * Most uncertain on amounts and impacts near
Chance of snow west. Light freezing 7 < - % o A - . LS 3
drizsie eleenners . 52} 7 10% ) A ; rain/snow line, particularly within the Red River
orke N o Valley.

]

| ) 8 Exact Strength

! Potential Impa e 2 W'« Exact amounts and locations of 2]
3 (Actual Area of Impact will be Smaller) § the heaviestsnowfall
1 4

!— / : Impacts
; :
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Friday Night: f R i s

Accumulating snow begins (heavy. = + (= °_, ¢ * Mostly rain within Minnesota outside of the Red
snow possible south late). Winds 1k . ¥ Mos(ly TanE River Valley.

increase and lead to blowing and < 4 . 3 - within

drifting snow. il Shisee T Tl I a0, ‘ Minnesota

94 - « Impacts include:
Saturday through Saturday Night: rMOSt'Y“ i w"gn ot * Hazardous travel.

Blizzard conditions possible. Heavy ;’;‘r’x ke C. Agrlcultural activities dlsrunted
snow and blowing/drifting snow. Ashlcy il . oW 0 ) e
J orma d 9 %
\|/, z : 3
[ Hazardous Travel
NWSGrandForks weather.gov/fgf

Published on: 11/27/2019 at 3:46PM

* Heavy Snow
Strong Winds

* Possible Blizzard Conditions
Significant Impact to
Agriculture and ranchers.

£ @ > NwsGrandForks weather.gov/fgf
Published on: 10082019 at 6:13AM

er Storm Tonight into Wednesday

1. Gathered hundreds of NWS graphics

2. Organized and identified key differences among graphics
3. Used social media analytics to study specific storms
4

. Received feedback through surveys and focus groups
a. Survey of U.S. public (N=833)
b. Survey of meteorologists (N=40) and
non-meteorologists (N=32) at NWS offices



LONG RANGE:

Identified four common graphic types used at this lead time

EXAMPLE 1

Potential Snowfall
Tuesday Night — Wednesday
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g
Lesser. chance for.
accumulating snow.

Greatest chance for.
accumulating snow

EXAMPLE 1

Wednesday
Morning

Tuesday
Morning - Evening

—

StormTrack  What Falls How Much

i ] [54) 5]

Storm’s Current Locatigh

(Tuesday Morning)

EXAMPLE 2

Potential For
Greatest Impacts
Friday Night - Saturday

EXAMPLE 1

UPDATE: WINTER STORM
POTENTIAL FRIDAY-SATURDAY

WHAT WE KNOW

« The greatest potential for snowfall amounts of 67-8" or more continues
to be across the eastern half of Minnesota and western Wisconsin

+ The potential for heavier amounts of 87-12" is increasing.

* Gusty winds are expected with this system, and could lead to

additional impacts from blowing and drifting snow.
+ Exact snowfall amounts - or where exactly the heaviest snow will fall
« Exact uming of snowfall - although snow continues to ook likely from

Friday moming into Saturday afternoon

WHAT YOU CAN DO
* Consider the need 10 alter travel .)LHR this weekend
* Monitor forecast updates at weather.gov/mpx and

EXAMPLE 2

& \WHATWE 2ovT KNOW (X

There is some uncertainty in the track of the
storm. This willimpact who receives the most
Snow.

WHAT WE KNOW

Risks of a widespread impactful snow
continue to increase Tuesday/Tuesday night.

This system is expected to only produce snow.
The exact snowfall totals are still uncertain
(due to track), but confidence is growing that

Snow amounts have trended upwards, with many will see plowable snow.

the potential for moderate accumulations
possible.

How slrun? the winds will be Tuesday night.

This could lead to blowing snow and drifting

Travel will be difficult beginning lwlate issues into Wednesday.

Tuesday murnln(}; and continuing Wednesday
morning across the region.

EXAMPLE 1

None

None

Y

o "
"WED § Chance of AM Light Snow/Rain

Potential for

TUE & Chance of PM Snow and Rain
accumulating snows

F
& § Slight Chance of Snow or Mix
> &

EXAMPLE 2
A Big Changes Ahead

Winter storm to bring wintry precipitation (rain,
sleet, freezing drizzle/rain) and accumulating
snow across the region.

Morning fog
Mostly cloudy and breezy
Highs: 26-38"

=

Mostly cloudy
Lightwinds
Highs: 30-40°

Snow gradually diminishing.
Blowing snow possible
due to strong winds.
Risk Level



LONG-RANGE WINTER WEATHER GRAPHIC STYLE PREFERENCE
OF RESPONDENTS TO THE SURVEY OF MEMBERS OF THE U.S.

Key Takeaway #1 .

300
Map-based graphics for long-range messaging )
1. Circling one or more areas on a map for snowfall § 250 o
. z '
potential 2 00
2. Using the track of the storm to communicate the . 5
timing and impact area % 190
EXAMPLE 1 EXAMPLE 2 2 100 @
Potential Snowfall ) Greatest Potential for Heavy Snow .
M{_lg — Wednesday . I
0
CIRCLING ONE OR LIST OF WHAT WE USING TRACK OF NO PREFERENCE FOR
MORE AREAS ON A DATES/TIMELINE KNOW/DON'T KNOW STORM TO GRAPHIC USED 3-7
MAP FOR SNOW WITH POTENTIAL OR WHAT IS COMMUNICATE DAYS BEFORE A
POTENTIAL FOR SNOW MOST/LEAST TIMING/IMPACT WINTER STORM
HIGHLIGHTED CERTAIN

EXAMPLE 1
WHAT WE N0 & wuwe oo on X

Greatest chance for. Lesser chance for.
accumulating snow accumulating snow.

Potential For
Greatest Impacts
iday Night - Saturday

Saturday .
~ Morning

Some text-based information communicating the uncertainty or
Uncertaint 3 R -
Remans © &S| | 4 confidence in the forecast was found to be useful




Key Takeaway #2

NWS State College’s Probability of Plowable Snowfall Graphic

Allows WPC’s probability of exceeding 0.25” of liquid equivalent
of snow/sleet maps to be turned into helpful long-range
weather information that is focused on the local area of the

NWS office.
Probability of Plowable Snowfall

Valid Wed 7:00AM through Thu 7:00AM EST

Weather Forecast Office V*“” R

State College, PA

Issued Dec 12,2020 1:16 AMEST '

i T
S

f » /NWSStateCollege weather.gov/ctp

Found to be easy to interpret and useful to the public 4-7 days

before a storm.

3 Days Before Storm

MONDAYSYSTEM APPROACHES [
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3 Days Before Storm

2 Days Before Storm
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LONG RANGE FORECAST GRAPHICS: EASE OF INTERPRETATION COMPARISON -
SURVEY OF U.S. PUBLIC

Noteasyto MOto2 3to5
interpret

m6to8 M9to10 Veryeasyto
interpret

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

PERCENTAGE OF RESPONDENTS

AMOUNT OF SNOW CONSIDERED TO BE
"PLOWABLE" - SURVEY OF U.S. PUBLIC
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RISK PROBABILITY GRAPHICS: What's the purpose of these graphics?

Probability of exceeding X inches of snowfall — ensemble based

Used when there’s too much uncertainty for snow maps to be released . ‘ : R

Communicates the spatial coverage and likelihood of the threat e =

Conveys the uncertainty in the forecast and encourages user to check back for updates

But there are many different color schemes used for these graphics: . R T N
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Percent Chance of 4" of Snow or More
Key lakea way #3
i(‘\'? 7;4'°/ B
7.0%

The blue gradient color scheme with probability percentages plotted
at each location was the most preferred.

"Wausaukee

155 %
Easiest to interpret and the best communicator of the uncertainty B 0 am  EH R
present in the forecast based on the survey of the U.S. public. L &
7, B Chnga%/ille . {/ /
Past research that suggests numerical expressions of uncertainty - AN b |l

2% Appleton
0%.

should be prioritized over purely categorical statements as numerical

expressions of uncertainty are interpreted more consistently
(Budescu et. al 1988, Jaffe-Katz et. al 1989).
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e
Takeaway #4

Risk probability graphics were found
to be understandable & helpful with
decision making.

Interpretation:
People consistently thought that the
city on the map would get the
amount of snow listed in the title of
the map or a range of values lower
than that.

Remaining Question:
Is this the way we want people to
interpret risk probability graphics?

NUMBER OF RESPONDENTS

NUMBER OF RESPONDENTS
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BASED ON NWS GREEN BAY RISK PROBABILITY GRAPHIC:
AMOUNT OF SNOW FOR WAUSAUKEE - SURVEY OF U.S.
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BASED ON NWS BISMARCK RISK PROBABILITY GRAPHIC:
AMOUNT OF SNOW FOR BISMARCK - SURVEY OF U.S. PUBLIC

Travel Will Become Severely Impacted For Much of the
Northern Plains Friday through Saturday Night

6 7 8 9 10 131 12 14 15
NUMBER OF INCHES OF SNOW

Zoomed in view of the risk probability map
used in this question
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Key Takeaway #5

Weather Forecast Office 43
Grand Forks, ND &

e~k 47 209N A-AN AMACT O

What: Snowfall Potential

When: Wednesdayand Thursday oo

¢ Potential Impacts

#  + Snow will mix with rain in areas
| [ with a lower snowfall potential

Canda.

Minot.

* Roadways may become snow
covered and slippery

0
Dévils Lake;

Cooperstown

Valley City

Ly Fatgo

§ B » NWsGrandForks

weather.gov/fgf

Risk probability graphics should overall be kept simple,

but some brief, additional text should be added

Heat map question results — shows that some people find the text on the graphic important and helpful
(see full thesis for more analysis)

Heavy Snow Wed - Thu AM (a)
E KNOW Likelihood of Significant Snowfall (>6')

Snow SWio NE during the
orming hou i 3y and continue
rough the pre 415 0N Thursday.

Snow will be th @nt precipitation type

(\) with only an 9 ge of a wintry mix in
%/ extreme St
Potential ¢ d tals 6% in the
(\> Lower Su: | 1 localized
#4 amounts « "
Significant travel disruptions from sSlippery,

ﬁ; snow-covered rads and reduced visibility
+ Wednesday & Wednesday night.

STILL UNCLEAR
Corridor of heaviest snowfall and highest
snowfall totals (dependent on storm track and

location of heavy snow bands).

National Weather Service

Bismarck. ND

Accumulating Snow Potential For Western and Central North Dakota

Frday Night through Saturday Night
iight through Friday
estom and

¥
aking roads

WEgios (heavy.

and strc
south...ligM

» Blizzard conditions possible

e Sunday:
# Snow ends and winds diminish

Travel Will Become Sey gted For Much of the
Northern Plains Fri Saturday Night

Using risk probability graphics to
communicate other hazards, such as
for icing/freezing rain potential, was
also shown to be something that NWS
meteorologists would want to do.

National Weather Service gqnoan
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SNOW MAPS: Circling areas of uncertainty REEUERETIEI SR " gismarck,ND {53

Friday Through Saturday Issued Oct 10,2019 4:19 AMCDT 8

Key Takeaway #6 =i\ B

Devils Lake

Circling areas of uncertainty on snowfall forecast maps
was liked by all and should be done by NWS offices and
others in the weather enterprise when it is necessary.

Overall majority would check back for forecast updates if they lived in
the circled area of uncertainty to see if anything had changed.

weather.gov/bis
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jacobmorsewx.com/research

METEOROLOGIST So much more with my research!
JACOB MORSE 25t to 75t percentile
e i B I e TR probabilistic snowfall ranges

snow map =

NOAA HOLLINGS SCHOLARSHIP RESEARCH ABOUT EFFECTIVE MESSAGING FOR WINTER STORMS

FULL HONORS THESIS 10 KEY TAKEAWAYS

€, SCRIBD £ SCRIBD

TAKE-HOME MESSAGE: We need to be more comfortable
talking about uncertainty and probabilistic information. People
want to hear about this and find it helpful for decision-making.

Key Takeaway #1 St

N B :

SURVEY RESULTS PRESENTATION OF RESEARCH AT VIRTUAL PENN

l | STATE UNDERGRADUATE RESEARCH EXHIBITION
CLICK HERE TO DOWNLOAD PODF

Reach out to me with questions:
Twitter: @JacobMorseWX
Email: jmorse879@gmail.com
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