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Impacts
* Hoavy Snow
* Strong Winds
* PossibleBlizzard Conditions
* Significant impact to
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Penn State Schreyer Honors College Thesis

NWS Presentation — January 20, 2022

KFYR-TV Meteorologist (Bismarck, ND)
Penn State Meteorology Alumnus (‘21)
Research started at NWS Bismarck with Chauncy Schultz

See thesis for full details on this research project and its findings:
jacobmorsewx.weebly.com/research

Probability of Plowable Snowfall

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

Morning fog Wintse storm to being wintry procipitation (rain,
Mostly clsedy and breezy sloet, froezing drizzle /rain) aod accumlating
Highs: 26-38"
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Light winds. Snow gradually diminishing.
Highs: 30-40° Blowing snow passible
due to streag winds.
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. Past research

Discussion

Intro to my research

Part 1. Long Range Forecast Graphics
Discussion

Part 2: Risk Probability Graphics
Discussion

Part 3: Uncertainty with Snow Maps
Discussion

Bonus Results/Takeaways
Discussion & Final Questions
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1.

Probabilistic information can be helpful, even for the public (past research)

Journal Article

Communicating weather forecast uncertainty: Do individual e More +
differences matter?

People make better decisions, have higher trust in information, and display a greater understanding of forecast

information when they are shown a probabilistic forecast instead of a deterministic one (ash et al. 2014; Bolton and Katok 2018;
Joslyn and Demnitz 2019; Joslyn et al. 2007; LeClerc and Joslyn 2012; Marimo et al. 2015; Roulston and Kaplan 2009; Roulston et al. 2006; Joslyn and Grounds 2015)

It is very important to tailor probabilistic information to different audiences’ needs. Forecasters should frame

messages and forecasts that contain probabilistic information in a way that the end user can easily interpret (connelly
and Knuth 1998; Fundel et. al 2019).

Probabilistic information is most effective when displayed with numbers, as categorical expressions of uncertainty

have been shown to be vague and open to interpretation among users (windschiti and wells 1996).
“Likely” can be interpreted as anywhere from 50% to 90%; “Possible” has a bi-modal distribution at 5% and 55%
Categorical expressions are interpreted differently depending on the context. “Slight chance” gastric disturbances vs. “slight chance” of
skin cancer. Much less probability assumed for one versus the other.

Communicating probabilistic information in the form of visualizations is an effective way for groups of people who
are less numerate or who may have dlffICUIty with numeric probabilities (Johnson and Slovic 1995, Gerst et. al 2020, Okan et. al 2015).



Probabilistic information can be helpful, even for the public (past research)

Decision Making with Uncertainty Lab

Two Groups

Deterministic forecast
Expected nighttime low

Study 1: Does general public need temperature 35°F

uncertainty forecasts?

Study 2: Can people understand
uncertainty forecasts?

Survey: 1,340 residents of Pacific Northwest
Probability of freezing
Better decisions Expected nighttime low
Larger ending budget temperature 35°F

At what probability would you take precautionary
Greater trust 20% ance temp

action for X?

Threshold probability:

« Probability for users threshold for action Difference Increased

People with the deterministic forecast:
» Lost trust in forecast

« Salted significantly less often Expected nighttime low
» Distrust in the forecast led temperature 35°F

» Best kind of uncertainty forecast

to reluctance to act
People with uncertainty forecasts:

» Maintained trust in the forecast
One of her presentations: https://www.youtube.com/watch?v=SfX|t40StpA ISR I Expectad nighttime low '
* Better performance overall temperature 35°F

Website: https://depts.washington.edu/forecast/



https://depts.washington.edu/forecast/
https://www.youtube.com/watch?v=SfXlt40StpA

Risk and Uncertainty Communication Using Probabilistic EXCELLENT summary of state of uncertainty communication:

Information: A Systematic Review and Assessment of . .
Existing Researc);, https://crcm.shinyapps.io/probcom/

Joe Ripberger NATIONAL INSTITUTLE
B o= s i : j ProbCom Cxeculive Surnmary  Diblivgraphic Archive  State ol the Litesature. CoreFindings . Praclical Recormmendistions
Andrew Bell tor RISK and RESILIENCE
Carol Silva o LNIVERSITY: S OKLAHOMA Living Systematic Review of Research on Communicating Probability Information

Hank Jenkins-Smith

A couple of their recommendations:

Replace: There is a chance of snow and ice this morning along I-75.
- With: There is a low/medium/high chance of snow and ice this morning along I-75.
Replace: These storms will cause heavy downpours and flooding.

- With: There is an extremely high (90%) chance that these storms will cause heavy downpours and flooding.
Replace: There is a low (15%) chance that we will see more than 10 inches of snow in the metro area tomorrow.
- With: There is a low (10% to 20%) chance that we will see more than 10 inches of snow in the metro area

tomorrow.
Be aware of “directionality” when using probability information:
- Replace: There is a high (90%) chance of sunny skies today.
- With: There is a low (10%) chance of freezing drizzle today.
When possible, include probability information in forecast visualizations.
- Replace: Maps showing deterministic warning boxes/polygons.
- With: Maps showing probabilistic information; for example: probability grids (NSSL's FACETs)

Lingering Qs: What about specifically for winter weather? What graphics are best for winter wx?


https://crcm.shinyapps.io/probcom/

GOAL:

Identify best messaging strategies for winter storms and achieve more consistency

\/

Days 3-7 before storm

riday into Saturday e O N Potential For At Least 8” Of Snow
Issued October 8, 2019 éiﬂltﬂM CT Friday Night Through Saturday Night
R NERENR o N A Y 2T i = g
| N - ¥ o | ® Friday Morning:
2 = Chance of light freezing drizzle

western and central North Dakota

(light ice accumulations possible
ga?: :_"'"e Storm making roads slick).
act Timing
* Exact Strength ] Friday Afternoon:
« Exact amounts and locationsof = Chance of snow west. Light freezing
A % drizzle elsewhere,
the heaviest snowfall
Friday Night:
Impacts 1 Accumulating snow begins (heavy.
Heavy Snow 2 snow possible south late). Winds
Strong Winds - increase and lead to blowing and
DB o3 1 drifting snow.
* Possible Blizzard Conditions
Significant Impact to 3 Saturday through Saturday Night:
riculture and ranchers. ] Blizzard conditions possible. Heavy.
| p
- S . snow and blowing/drifting snow.

|/
Hazardous Travel
J

Published on; 100872010 #t 6:13AM Published on: 11/27:2019 at 3:46PM

Days 2-3 before storm

National WeatherService g nom

Bismarck, ND V

Potential forat
least 8” of snow
100%

70%

v

Days 1-2 before storm

Round # 1 - Today thru 7 AM Friday e rand Forks ND

Significant Winter Impacts Likely Issued October 10,2019 5:24 AMCT

Forecast Snow Total Amounts: Today- 7 AM Friday Highlights:
N - at
I nia : * Rain will transition to snow in eastern ND thi
| Most uncertain area & morning, but will remain rain in the immediate
i Red River valley until late today.

* Most uncertain on amounts and impacts near
rain/snow line, particularly within the Red River
Valley.

* Mostly rain within Minnesota outside of the Red
River Valley.

* Impacts include:
* Hazardous travel,
= Agricultural activities disrupted.

a nowW on tr oliage increase 3
Additional significant winter impacts shortly
follow Round #1 with a Round #2 on Fri-Sat

waather.gov/fgf
Published on: 1010:2019 at 5:28AM

Gathered hundreds of NWS graphics
Organized and identified key differences among graphics
Used social media analytics to study specific storms

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

er Storm Tonight into Wednesday

MON NIGHY
1928° &

4 or More Inches of Snow

ith Thrsday Iowed Ox



N = number of respondents for each question

NUMBER OF RESPONDENTS
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Please select your age group

AGE DISTRIBUTION OF RESPONDENTS TO THE
SURVEY OF THE MEMBERS OF THE U.S. PUBLIC

97

18-26

66
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Focusing on survey of U.S. public

In which state do you currently reside?
(N=832)

DISTRIBUTION OF THE STATE OF RESIDENCE OF
RESPONDENTS TO THE SURVEY OF THE MEMBERS OF THE
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How many winter storms have you experienced within the past 10 years?
(N=833)

722

oo [ 20

During the WINTER SEASON, what source of weather information do you look at most?
(N=833)

245

o

243

176

|
~ w

115

a7



Do you have a background in meteorology? (working towards a degree, have a degree, etc.)

(N=833)
ves [

No

85% not meteorologists

No, but |
consider myself
a weather
enthusiast

378

| applied filters to the survey data to determine if any possible biases occurred.

When meteorologists, PA residents, those who rely on NWS forecast info, and
those not experienced with winter storms were filtered out, all the distributions

of responses remained practically the same.



Format of survey of U.S. public

Four scenarios were created, and
respondents were randomly
placed in ONE of them by the

survey software.

Within each scenario, a series of
graphics that NWS offices used to
message winter storms during
the 2019-2020 or 2020-21 winter
seasons were presented to
respondents.

NWS Omaha from January 22-24,
2021 (N=187)

NWS State College from December
15-17, 2020 (N=212)

NWS Bismarck from November
24-28, 2019 (N=221)

NWS Green Bay from November
23-25, 2019 (N=213)

Scenario #1 —

Scenario #2 —

Scenario #3 —NWS
Bismarck

(Figure 77)
Posted 11/24/19 — five
days before storm

(Figure 78)

Posted 11/27/19 — two
days before storm

(Figure 80)
Posted 11/28/19 — one
day before storm

“ Potentisl Hokdey Travel Inpacts

Scenario #4 —
NWS Green Bay

+ amirea— 0P e et

(Flgure 81)
Posted 11/23/19 -

three days before
storm

- ALK (08 MONTMLAL W LOAY

- ..

(F 1gure 82) Posted
11/24/19 — two days
before storm

CIEES T

(Figure 83) Posted
11/24/19 — two days
before storm

NWS Omaha NWS State
First
Graphic
Presen-
ted _
(Figure 67)
Posted 1/22/21 — three : .
1gure 72
days before storm g:)s%;g 12/ 1)1 120 —
five days before
storm
Second SUAFKANT NN HOSSLENONLT o] B
Graphic a5 ‘i':x ;
Presen- | | &= \\-, anen
ted e e
(Figure 68) a—T
Posted 1/23/21 — two g)s%:; 12:1)3‘20 £
days before storm three davs before
storm
Third Whbrenday TN irediy S e S inated i n
Graphic 3
Presen- ’
ted |
(F igure 70) R -t
Posted 1/23/21 — two
1gure 7>
days before storm I(}:)s%:; 12/ 1?1 20 —
two days before
storm
Fouth HEAVY SNOW FORECAST | &
Graphic
Presen-
ted

(Figure 71)
Posted 1/24/21 — one
day before storm

(Figure 76)
Posted 12/15/20 -
one day before storm

(Figure 85)
Posted 11/25/19 —
one day before storm




LONG RANGE:

Identified four common graphic types used at this lead time

EXAMPLE 1

Potential Snowfall
Tuesday Night — Wednesday

Greatest chance for.
accumulating snow

EXAMPLE 1
Monday Night = Tuesday Ni

Storm Track

&4

S What Falls
Uncertainty
Remains

Lesser chance for.
accumulating snow:

How Much

EXAMPLE 2

Storm’s Current Locati

(Tuesday Morning) Potential For

GreatestImpacts
Friday Night - Saturday

N

Saturday °
Morning

EXAMPLE 1

UPDATE: WINTER STORM
POTENTIAL FRIDAY-SATURDAY

WHAT WE KNOW

« The great otential for snowfall amounts of 678 or more continues
10 be acrc e eastern half of Minnesota and western Wisconsin

* The potential for heavier amounts of 812" 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 iming of snowfall - although snow continues to look likely from

Friday morning into Saturday afternoon

WHAT YOU CAN DO
« Consider the need to alter travel plans this weekend
« Monitor forecast updates at weather.gov/mpx and

WHATWEKNOW €2

EXAMPLE 2

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

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 murnin:}; and continuing Wednesday
morning across the region.

None

ON | None

EXAMPLE1

W

TUE ¢ chance of PM Snow and Rain

¥ 34
"WED g Chance of AM Light Snow/Rain

Potential for
accumulating snoy
and travel impai

WHATWE 20NT KNOW ~ (X)

F
¢ Slight Chance of Snow or Mix
.

EXAMPLE 2
A Big Changes Ahead

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

=

Mostly cloudy
Light winds
Highs: 30-40°

Risk Level

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

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



Key Takeaway #

Map-based graphics for long-range messagin

1. Circling one or more areas on a map for snowfall
potential

2. Using the track of the storm to communicate the
timing and impact area

EXAMPLE 1

Potential Snowfall
Tuesday Night — Wednesday

EXAMPLE 2

Greatest Potential for Heavy Snow

§0¢
(52
c\\a“ < (\O‘N

a‘e e
6(6 «\ \3

a‘f“o

Greatast chance for Lesser/chance for,
umulating show. accumulating snow

Storm’s Current Locat ’
(Tuesday Morning Potential For

Greatest Impacts

Morning

3 , - Saturday
L .
y A
.

StormTrack ~ WhatFalls  How Much

Remains S| |

NUMBER OF RESPONDENTS

350

250

200

150

100

50

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

o))
o~

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 AREA

EXAMPLE 1 i EXAMPLE 1
L AT T L =

Results were consistent with survey of NWS meteorologists and

non-meteorologists, as well as emergency managers



Key Takeaway #2

Simplistic graphics were also preferred at longer lead times, with not too much text on the graphics making
them easier to interpret. Some text-based information communicating the uncertainty or confidence in the
forecast was found to be useful to the public and should be added to these graphics alongside the maps.

MONDAY SYSTEM APPROACHES

Storm Track /s Critical To PotentialImpacts

5 Heavy Snowas

Current, ’ A g 4 #  Significant snowaceumulation is possible in the area.
— aha

o&eatest impacts:Early Monday throtghMonday Eve

%  Make preparations for your home, vehicle and
consider adjusting travel plans.

% Continue to monitor forecasts

ENTER STORMP&TENT!AL ! @
ACROSS NORTHEAST WISCONSIN ;

\ \ Monitor forecasts
for changes the ¥
next couple days B

Confidence i \at a winter storm will
develop and e Great Lakes.
Precipitation o

Confidence medium onexéel #8rm track and

where the rain/snow line will occur. This affects how
much snow accumulation will fall in NE Wisconsin,

GREEN BAY » Local Weather Warnings Start Here

What we know?
A winter storm is ikely to impact
the Up

Wednesday, bringing the

vest T

potential for all precipitation

types

What we DON'T know?
« The exact track of the storm
-afions will see the most

fion or what type of

iay into

The trackof this system will determine the locations of
the heaviest snow. This is stilluncertain

Tuesday afternoon —
Wednesday morning
Peak: Tuesday Night

OVERALL CONFIDENCE

Confidence increasing thot a winter storm will
develop and move across the Great Lakes.
Precipitation of some kind is likely.

Confidence medium on exact storm track and
where the rain/snow line will occur. This affects how
much snow accumulation will fall in NE Wisconsing

Snow north &
central. Mix

for east-
central WL,

Elements of long-range winter weather graphics found to be helpful and important to
respondents of the survey of the U.S. public.




Key Takeaway #3

MONDAY SYSTEM APPROACHES @

3 Days Before Storm

LONG RANGE FORECAST GRAPHICS: EASE OF INTERPRETATION COMPARISON -
SURVEY OF U.S. PUBLIC

Noteasyto MOto2 mM3to5 M6to8 MItol10 Veryeasyto

>

interpret » interpret

S Days Before Storm |
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PERCENTAGE OF RESPONDENTS

2 Days Before Storm
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Key Takeaway #3 (cont.)

NWS State College’s Probability of Plowable Snowfall Graphic 7 Hoar

Allows WPC’s probability of exceeding 0.25” of liquid equivalent I gt ‘.’ o
of snow/sleet maps to be turned into helpful long-range W e Woidencs

70% LU 8} Hew Yo

weather information that is focused on the local area of the Colimbin

WPC Day 4-7 WWO Example

. 850% P Fhiladalptua
NWS office. https://www.weather.gov/ctp/wwo e S
Probability of Plowable Snowfall state Caitose PA P 108" .
Valid Wed 7:00AM through Thu 7:00AM EST Issued Dec 12,2020 1:16 AMEST Q3pg> ! Fetimond ool
, e mmér_w:}n r Qutiook
' Bay 6 Pro beIW'of Exceeding .25 Inch Liquid Equivalent of Snow/Sleet

Valld from 12Z Tue Jan 25, 2022 - 122 Wed Jan 26, 2022
Al lagued: 0433Z Thu Jan 20, 2022 Esri, HERE, Garmin, FAQ NOA#

AMOUNT OF SNOW CONSIDERED TO BE
"PLOWABLE" - SURVEY OF U.S. PUBLIC

300
250
200
150

100

NUMBER OF RESPONDENTS

50

£ - /NWSsStateCollege weather.gov/ctp

Found to be easy to interpret and useful to the public 4-7 days 1

||4lb":
s 6 7 8

10 11 12 13 21 24 36 41 51

before a storm NUMBER OF INCHES OF SNOW



https://www.weather.gov/ctp/wwo

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

Communicates the spatial coverage and likelihood of the threat

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

Probability

Ensemble distribution is shifted
based on human forecasts to get
probability percentages at a specific

Adjusted

Distribution

Probability
A (ensemble
members)

Snow Forecast

threshold

Sl

WEFO “deterministic i

G

?
]

'\2

+, .

WPC deterministic
?’;‘\_Snow Forecast

)
\

N
i
Rt
. -

— >

Snow Accumulation

Probability (%}

Percent Chance of 4" Snow or More
Valid: 02/17/2020 06:00 AM - 02/18/2020 06:00 AM

Y l g s 4
pes

Manitowish Waters
\QE;. 25%
—ne Eagzie7§/|yen““
Ay

Rhinelander |
39%

éra ndon
Tomahawks | 52%
39%

SistepBay
a8

National Weather Service
% Green Bay Wisconsin

Follow Us: n G

’&;.'; S map generated: 02/15/2020 03:21 PM CST weather.gov/grb/winter

What: End of Week Snowfall Potential

When: Friday into Saturday

Potential for at least 6 Inches of Snow

¥ B > NwsGrandForks

Discrete percentages can be placed
in three categories




Scenario 1 Scenario 2

Forecast Snowfall

Accumulating Snow Potential

K e y Three days
Takeaway #4

onset

NWS non-meteorologist
survey when asked to
decide about staffing for

® Too early to
make decision
due to

Risk probability graphics were found an upcoming storm Encertt:inww
i based on different u Less than
to be understandable & helpful with i recpialel

decision making. R
ore an

people
(expecting > 4")

. 3 ; BASED ON NWS GREEN BAY RISK PROBABILITY GRAPHIC: Zoomed in view of the risk probability map
Public’s Interpretation of Graphic: AMOUNT OF SNOW FORPWU/;tJISCAUKEE - SURVEY OF U.S. ikl quGstion

Percent Chance of  of Snow or More Percent Chance of 4" of Snow or More

For the most part, they thought the % SRRSO
] 6PM Tuesday —12 PM Wednesday
city on the map would get the &0

70

ManitowI S v
{};na

amount of snow listed in the title of

the map or a range of values lower
than that.

60 5 -

50

.

20 |

Remaining Question: 20 0= : -
s this the way we want people to - 2 x < ) W e {y“?’
interpret risk probability graphics? , 2 . . _ 3 5 T

L
nsin Rapids Waupaca
o 53%3 2% Appleton
: o 0%
Wautoma mx Chilton MMB‘%WO(
oA Oshkosh | 0% /
T | o b

NUMBER OF RESPONDENTS

NUMBER OF INCHES OF SNOW




NUMBER OF RESPONDENTS

NUMBER OF RESPONDENTS
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BASED ON NWS OMAHA RISK PROBABILITY GRAPHIC:
AMOUNT OF SNOW FOR OMAHA - SURVEY OF U.S. PUBLIC

SIGNIFICANT SNOW POSSIBLE MONDAY

$i aew is possibie 157 parts of She regiss
WMenday thrasgh Maseay evering
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i - IO S Make prepacations far poar heme, vebecle aed cosider
> 8 ! adpmsting travel plans
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NUMBER OF INCHES OF SNOW

BASED ON NWS BISMARCK RISK PROBABILITY GRAPHIC:

AMOUNT OF SNOW FOR BISMARCK - SURVEY OF U.S. PUBLIC

Potontial for at
loast 8" of snow
100%

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

9 10 11
NUMBER OF INCHES OF SNOW

Medium(40%-70%) High(>70%)

Low(10%-40%)

HDIcKinSon

Potential of 6" Snow or More

\ Yankton ‘ \ %
' Niobrara—0%x i 1
' 0% Storm Lake |
0% [0/ | F—=
ONeill 77 5 7"12&' [ i
0% S B v :
Wayne
0%, J
| Norfolk | Denison
‘ — 0% . 8%
| i) Albion_ Jeu
‘ Ordj ' 0% i
- 0% [ )Columbus‘ Fremont

3% 12%

Qm@b;
N219%

| Y e

(.

o I RedOak
G'randolsvland York Lincoln . 48% |
‘Kearney__/G'/? 15% 31% ! \
\:"'**8%" ‘Hastings | | 1
19% et <
1 : : - Beatrice & A
Hebron 57% NG
47%. i VS\
[ | Marysville &
! . 58% Sl
Concordia | — T~—~——¥ I
"51% ' === T I ——i
Q‘”"t,
<4 .~ National Weather Service g
E‘)‘: Omaha/Valley Nebraska Follow Us: nﬁa
oy e weather.gov/Omaha

Potential for at
least 8” of show

100%

a 70%

“ i

10%
: Carrington

Washburn

- 94 Jamestown

Linton

Ashley

Zoomed in view

of the risk

. probability map
used in this

guestion

Zoomed in
view of the
risk
probability
map used in
this question



RISK PROBABILITY GRAPHICS

But there are many different color schemes used for these graphics:
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Percent Chance of 4" of Snow or More
6PM Tuesday —12 PM Wednesday

Key Takeaway #5

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

Easiest to interpret and the best communicator of the uncertainty o ’ g e pE
present in the forecast based on the survey of the U.S. public. | i
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There are many different color
schemes used in graphics to
communicate the probability
of snowfall from a winter
storm exceeding a specified
amount. Which color
scheme do you think is the
BEST?
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SIGNIFICANT SNOW POSSIBLE MONDAY RISK PROBABILITY GRAPHICS: EASE OF INTERPRETATION COMPARISON
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SISO SHOW TS SIBLE MONIA RISK PROBABILITY GRAPHICS: COMMUNICATION OF UNCERTAINTY
; | COMPARISON - SURVEY OF U.S. PUBLIC
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WINTER STORM / ' PRICEDLCURRER AR A"t SHawariare Some people found the probability percentages plotted at each

6PM Tuesday —12 PM Wednesday
POTENTIAL location on this color scheme helpful for them to interpret the
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Key Takeaway #6

The red/orange/yellow color scheme for risk probability graphics was
the preferred options for meteorologists that were surveyed in the
Central Region, most likely due to their familiarity with it.
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Risk probability graphics should overall be kept simple,

Key Takea Way #7 but some brief, additional text should be added

What: Snowfall Potential WeathrFrecat Ot g8 Heat map question results — shows that some people find the text on the graphic important and helpful

Wher: Wedneaday 20 Thinsdyy st 7 e s S (see full thesis for more analysis)
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Weather Forecast Office (Sl

SNOW MAPS: Circling areas of uncertainty EEUCUEIUEIEIIY 1o Bismarclo ND €58

Friday Through Saturday

24-30" »

Langdon ’l

Key Takeaway #8 - 5 A ay

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

f » NWSBismarck weather.gov/bis
Published on: 10/10/2019 at 6:07AM
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SNOW MAPS: Circling areas of uncertainty

Results were consistent with NWS non-meteorologists

that were surveyed ‘
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SNOW MAPS: Circling areas of uncertainty

NUMBER OF RESPONDENTS
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Suppose you live in Omaha (in the black box on the graphic above). Did the circled area of
uncertainty on the previous graphic help you anticipate the increased snow totals predicted
for Omaha on this updated map?

Not helpful at all It was very helpful
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SNOW MAPS: Circling areas of uncertainty

More heat map question results — because they’re super cool :)
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Probabilistic snowfall ranges are a viable
alternative to the standard NWS color table
snowfall ranges.

But very large ranges can be created, so use
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Key Takeaway #10

Members of the public want to see information about how confident or uncertain a forecast is.
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Bonus Takeaway!

Very preliminary social media research:
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Another Bonus Takeaway!
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https://www.color-blindness.com/coblis-color-blindness-simulator/
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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.

Messaging for partners can/should be different
than messaging for the public, but my research

supports that probabilistic information is helpful

for the public when communicated correctly

THANK YOU!

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