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How/If to Present Uncertainty

How can the potential of the Hydrologic
Ensemble Forecast System (HEFS) to be a
central decision-making support tool for
users including residential, emergency
management and water resource
management audiences on a national level
be best realized.

Jefferson County, WV and Frederick
County, MD

2 rounds of focus groups + surveys with
residents and emergency managers

2 virtual focus groups with water
resource managers

4 day Tropical Storm scenario

FOCUS GROUP STUDY SEEKS PARTICIPANTS

Jefferson County Area Residents
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Research Questions and Products

What improvements to NWS flood forecast products would better
motivate people to take flood preparedness and response actions?

How do residential, emergency manager, and water resource managers
identify the utility of HEFS products? How will they use these
products?

What barriers do each of these audiences identify in understanding and
accessing the HEFS products?

What modifications to the product design will help improve the utility,
understandability, and accessibility of the products?
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Focus Group Experience

* Four-day scenario of a tropical storm
e Developed in conjunction with MARFC and Sterling WFO
e 2-hour facilitated discussions:

What does this product tell you?

What actions would you take?

Would you share this product?

What else are you using for decision-making?




Focus Group Participants

Round one: 14 residents and 13 emergency managers (Oct 2016)
- two resident focus groups and two EM groups

Round two: 22 residents and 4 emergency managers (April 2017)
- two resident focus groups and one EM group

Water Resources: 8 participants

Round three survey: 23 respondents

Perception of Flood Risk Experienced a flood event?
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Round One
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Residents
found the
product

confusing.

Emergency
managers
noted utility in
the information
conveyed.




Round Two

4

’l ;
RUEL .

Probability of Flooding
15-Day Guidance: Sepl 9 — Sept. 24

P Monocacy River Near Frederick, MD at Interstate 70 (FDKM2)
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Several
examples were
tested in each
scenario,
representing
low, moderate
and higher river
levels




Results: Emergency Managers

EM 1 Product Rating
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Results: Residents

Average Rank 1 Average Rank 2 Product

1.2 2 National Hurricane Cone

2 4.8 AHPS hydrograph

2.8 4.4 Hazardous Weather Outlook

3.4 3.5 WFO Rainfall Forecast

4.2 5 WFO River Flood Watch

4.4 4 WFO Flash Flood Watch

5 4.8 WFO River Flood Warning

6.6 7.4 15 day HEFS




90-Day Exceedence Plot

Helpful to reservoir managers

90-Day Exceedance Plot
Frednck, MO, September Eth
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Round 3: Online

Prgbllﬂy of River Levels
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Survey questions asked about:

understanding of information
usefulness of product

actions taken after seeing
product

helpful elements

confusing elements




Summary of changes

Probability of River Levels @

15-Day Guidance: Sept 9 — Segt. 24
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. Key information on top and up front
. Simplified title and river location

. Quick link to the AHPS hydrograph

4. Ability to activate data point text boxes

on hove
. Optional forecaster’s note box

. Ditferentiation between “observed” and
“guidance periods”

. Streamlined vertical legend up top for lay
audiences; detailed legend with range of
probabilies along bottom for professionals.

8. Discharge info de-emphasized

. Key river level colors changed to align
with hydiograph colors

10. Mote variation between colors (tested
for coloi-blindness)

11. Reordering of day/time to day on top

12. Buttons that offer quick, additional
information: “Scale to Flood Stage” and
“How to Read this Graph”

Figure 11. Summary of Revisions




Round 3: High flow

Probability of River Levels
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Round 3: Low flow

Probability of River Levels

15-Day Cudance Sept. 8 — Sept 21
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How useful is this product? Usefulness of Graphics (High and Low flow)

Pubix
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How likely are you to use this product? Likelihood of use (High and low graphics)
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Useful Components of Graphic
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Forecaster’s Note and Text Box
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Usefulness of Forecaster Note and Text

Box

Fore. Text

Extremely useful  Very useful Moderately
useful

Stightly useful

note?”

Not at all useful

How do we understand the
effect of the “Forecaster’s

Influence on Decision-Making
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Summary

Different user groups have different utility for HEFS products
e Public had low utility for 15 day HEFS
* Only water resource managers had utility for 90 day

Revisions in colors, legends, and text improved
understanding but not preference for 15 day HEFS
Additional elements (forecaster’s note and text boxes) were
seen as useful for decision-making

Motivation for preparedness varied among user groups
e Least effect on residents due to timeframe

One product may not be suitable for all audiences




Partners:

East Carolina University
Nurture Nature Center

National Weather Service (NWS)
Mid-Atlantic River Forecast Center

National Weather Service (NWS)

Sterling, VA Weather Forecast
Office
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East Carolina

For more information
see our published articles in:

BAMS September 2016 —

“Effectively Communicating Risk and
Uncertainty to the Public: Assessing the
NWS'’s Flood Forecast and Warning Tools.”
Carr et al.

WCAS October 2016 —

“Motivating Action under Uncertain
Conditions: Enhancing Emergency Briefings
during Coastal Storms.” Carr et al.




Thank youl!

Questions?

Burrell E. Montz
Department of Geography Planning and Environment
East Carolina University

montzb@ecu.edu




Emergency Manager Actions After Attending Session

Use uncertainty forecasts in your decision-making E
je=—]
seck outuncertaintyinformation |

Seek NWS information about extreme weather risks

Share what | learned today with others ?—

Create or revise plans to deal with extreme weather
events
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Resident Actions After Attending Session

Better understand the uncertainty associated with flood
forecasts

Use uncertainty forecasts in your decision-making

Seek out uncertainty information

Seek NWS information about extreme weather risks

Share what | learned today with others

Create or revise plans to deal with extreme weather events
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