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st Nurture Nature Center is a non-profit organization in Easton, PA,
N qE that has been working to educate the public about flooding. NNC
has undertaken several projects with NOAA and NWS, including its
L ‘ ‘_ “Focus on Floods” education campaign, to understand and share
CEN | tH information about how the public perceives and acts upon flood risk.
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Social Science:
A Key Step in Building a Weather-Ready Nation

One of four social science projects awarded in 2012 to look at decision-
making during extreme weather events.

These projects support NOAA's Weather-Ready Nation Initiative.

Projects are managed through the Office of Weather and Air Quality in the
NOAA Office of Oceanic and Atmospheric Research with funding from the

U.S. Weather Research Program and the NOAA National Weather Service
(NWS).

This presentation was prepared by NNC under award number NA120AR4590115 from NOAA, U.S. Dept. of Commerce. The statements, findings, conclusions and recommendations are those of the
authors and do not necessarily reflect the view of NOAA or the US Dept. of Commerce.



Partners:
East Carolina University
National Weather Service (NWS) Mid-Atlantic River Forecast Center
(NWS) Mt. Holly, NJ Weather Forecast Office

(NWS) Binghamton, NY Weather Forecast Office

RMC Research Corporation (evaluators)
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What Is the Issue?

NWS flood forecast and warning tools offer tremendous amounts of
timely, accurate data.

But: People often don’t respond the way they should to protect life
and property.

“What we need now is to
package and communicate
weather warning information so
that people understand it and
take the right action with the
time they are given.”

Gary Szatkowski, Meteorologist in Charge
of the NWS Philadelphia, PA/Mt. Holly NJ
WFO



Research Questions:

How do people living in the Delaware River Basin understand and use
NWS products and services in understanding flood risk?

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




What Are the Tools?
NWS Flood Forecast and Warning Tools:

Advanced Hydrologic Prediction Service (including hydrograph and
flood inundation mapping)

Flood Forecast Watches and Warnings (including flash flooding)

Meteorological Model-Based Ensemble Forecasting System (demonstrate
uncertainty in forecasts)



What Methods Are We Using?

Focus group participants respond to flood tools through an extreme flood

scenario akin to that of the flood of record in the region, the Flood of 1955.

4 Focus Groups Test Modify
with Residents NWS Products Products and

|
Exposed to (AHPS, MMEFS, Retest with

Final

Participant
Extreme Elood | flood forecasts 4 Additional P

Surve
Scenario | and warnings) Focus Groups 4

New
Pennsylvania ™ * Jersey

Total of eight focus groups
Four in urban Easton, PA area
Four in less dense Lambertville, NJ

Both are flood-prone communities
with heavy residential impacts

EASTON, PA
LAMBERTVILLE, NJ



Flood Scenario: A Simulated East Coast Hurricane

Approx. Distance Scale ( Statute Miles )
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Hurricane Rachel
Sunday September 29, 2013

11AM EDT Sunday

NWS TPCiNational Hurricane Center
Intermediate Advisory 37A

Current Center Location33.3 N 788 W
Max Sustained Wind 70 mph

Current Movement NME at 21 mph

@ Current Center Location
@ Forecast Center Positions
S Sustained wind 39-73 mph
Potential Day 1-3 Track Area
Hurricane Watch

mmm Tropical Storm Warning
Tropical Storm Watch

The 7-day scenario includes a
series of products issued by the
NWS, including:

Hurricane cones
Hydrographs
Significant River Flood Outlooks

Quantitative Precipitation
Forecasts

Flood Watches and Warnings

Ensemble forecasts showing
uncertainty



Focus Groups:

A facilitated discussion about the tools

15 participants per session, average,
flood-affected individuals

Participants gave feedback about:

Timing of products
Graphic design and visual clarity
Ways the products motivated action

How they share the information with others

Significant River Flood Outlook &g,
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River Levels Matter

HYDROGRAPH was the highest-ranked product:

“Very clear, easy to read & useful.”

High results for visual clarity,
usefulness and location specificity.

Suggestion: link every flood
product to hydrograph

September 28, T-3 (PITRVFPA2.070112Z.txt)
Universal Time (UTC)
06Z 182 182 06Z 18Z 06Z 18Z 06Z 18 06Z 18Z

.....

182
55 -
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Site Time (EDT)
----Graph Created (11:00AM Sep 28) & Observed —s-Forecast (Issued 10:25AM Sep 28)
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Use Color, and Use It Carefully

COLOR in graphics can help or hurt
people’s understanding of risk.
Participants discussed:

Positive use of color (Quantitative
Precipitation Forecast)

Confusing use of color (inundation maps
and flood outlooks)

Lack of color/font variations (Flood ‘ COETAR f3
Watches and Warnings) N T e e ot
=

Inches




Location Detalls

GE@GRARHIC SPECIEICIT
helps understanding of risk:
Use hyper-local info when possible

Poor ratings for this product
due to lack of location detall

Product unhelpful; did not
prompt action
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Uncertainty

UNCERTAINTY MESSAGES need to be carefully considered.

Current ensemble forecast graphics were very confusing
Some participants did want to receive uncertainty information

Almost no participants could properly interpret the information from the current suite
of Meteorological Model Ensemble River Forecasts (MMEFS) graphics

MMEFS Graphics:
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Example of a Draft Mocked-up Hydrograph

Observed and Forecast River Levels
DELAWARE RIVER AT EASTON

FORECAST

Latost nbsarved level: 3.5 ft at 9:30 pm
EDT 29 - Sep. Flood Level is 22 ft.

+Rocord Flood Level: 43.7°

September 28, T-3 (PITRVFPA2.070112Z.txt) .Hlnor Fiooding: 22.0° :
21 ~{ Action: 20.0' :
:

Universal Time (UTC) 17 = .

18Z  06Z 182 06Z 182 062 18Z 06Z 18Z 06Z 182 06Z 18Z 13 .
sgep 25 Sep 26 Sep 26 Sep 27 Sep 27 Sep 28 Sep 28 Sep 29 Sep 29 Sep 30 Sep300ct1 Octl

Current Level: 3.50 ft '
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—s OBSERVED SiteTime (EDT)  _g FORECAST

Action Stage - a stream, lake or reservoir has risen to a level where you should prepare for possible significant flooding.

Minor Floeding - minimal or no property damages, but possibly some public threat.

‘Moderate Flooding - some flaading of and roads near stream. Some evacuations of people/property to higher el
1 ™ T I

Ilemrdﬂuullhwd ﬁehlgtestslagenr s argeataglrmﬂedmng & period of record keeping.

|
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]
Sep25 Sep26 Sep26 Sep 27 Sep27 Sep28 Sep 28 Sep 29 Sep 29 Sep 30 Sep300ct1 Oct1 Forecast Issued (10:25PM Sep 20) — Graph Created (11:00PM Sep 298)
Update expected every & hours
Site Time (EDT)
-~ Graph Created (11:00AM Sep 28)-# Observed —s-Forecast (Issued 10:25AM Sep 28) ESTN4 {plotting HGIRG) “Gage 0" Datum: 155.43" Obeservations courtesy of US Geological Sarvice
| ESTN4(plotting HGIRG) "Gage 0" Datum: 155.43' | | Observations courtesy of US Geological Survey |

Incorporates various focus groups recommendations, including the
careful use of text, and color variation



Example of a Draft
Mocked-up

Uncertainty Graphic

GEFS-based Stage Simulations Expected Value Plot
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K noen g 7 Day River Level Probabilities (ML

E ; Based on 21 Simulations in the Global Ensemble Forecast System (GEFS) ol

2 ¥ =

R, & ) Delaware River at Easton, PA Gauge (ESTN4) v o
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River Level (FT)

Forecast ranges in River levels based on the GEFS model indicate a less than 5% chance of flooding
during the next 7 days. A minor rise of less than 3 feet is expected beginning on 9/27. Another minor rise is
possible beginning on 10/1. Click here for forecast river levels and other local details.
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{— 5% river level
certainty

— 25% river level
certainty

I— median

| 75% river level
certainty

I— 95% river level
certainty

2pm 2am 2pm 2am 2pm 2am 2pm 2am 2pm 2am 2pm 2am  2pm 2am
9/26 9/27 9/27 9/28 928 9/29 929 9/30 9/30 101 1011 1072 102 10/3

Degree of Certainty in Forecasted Flood Level M 5% certainty of reaching at least this level

E—

less certain more certain

Range where 50% of simulations fall in agreement (75% to 25%).
The shorter the range, the more cerntainly exists that the river wall reach predicted level
M 95% chance of reaching at least this level
= Median: midpoint of all model simulations

Flood Stage: 22 feet Scale to flood stage

Additional information and how to read this graph

Incorporates various focus groups recommendations, including the
careful use of text, and color variation




Example of a Draft
Significant River Flood
Outlook

A Valid: 9/26/2013 - 10/1/2013
\h"/ Middle Atlantic River Forecast Center 9/26/2013 5:45:31 AM (et

@ Significant River Flood Outlook ;55

‘s\l LI
“ru3s

SIGNIFICANT RIVER
FLOODING OCCURRING
OR IS IMMINENT,

| SIGNIFICANT RIVER SIGNIFICANT RIVER
| FLOODING PO SSIBLE. FLOODING LIKELY.

Signifcant River Flooding Impacts include:

Roads adversely afiected. Residential,

comm erdal, indusirial, andior agricuturl NOTE: Flash Flooding or M inor River Flooding
amas afiactad May renuire svacuation of neonie_ il NOT e includad i this nutinok

5 Day River Flood Outlook s,

- »
) Middle Atlantic Region Period of: 09/30/13 - 10/05/13 s -
This outiook shows the potential for damaging and dangerous flooding to occur in the "*,, {s‘
Middle Atlantic River Forecast Center region during this week. A

Click here for forecast river levels and other local details

Damaging River Flooding impacts include road hazards and damage to residential, commercial andlor agricultural areas.
Evacuation may be required. Flash Flooding or Minor River Flooding are NOT included in this outlook. Check your local
weather forecast frequently for the most up-to-date information for your area.

|| Middle Atlantic River Forecast Area Report issued: 9/30/13 8:45:31 AM
7] Damaging River Flooding '| Damaging River Flooding Damaging River Flooding
.| Possible Likely Imminent

Weather conditions indicate, without certainty, 'Weather conditions indicate that significant Significant flooding is already occuming
that significant flooding could eccur. flooding can be expected during this week. aor is forecast to occur during this week.

Adds geographic specificity, demarcates service area boundaries,
differentiates between levels of risk and provides more specific legend.




What is Next?

From the complete analysis, we will:

Recommend changes to the design and implementation of the
flood forecast and warning tools

Author a manuscript summarizing the findings

Create three 5-minute videos summarizing the findings for
NOAA/NWS audiences, emergency managers and the public

Share findings through series of webinars and speaking
presentations



Socilalscience.Focusonfloods.orqg

Tﬁﬁmﬂ[ FOCUS ON FLOO Includes already:

' aVa ate el ]

CENTER SOCIAL SCIENCE

research bibliography on
social science related to flooding

Home About Resources Reports and Findings

project information

The National Weather Service pws)
offers many flood forecast and warning tools that
individuals can use during a predicted flood event. From
tools that allow users to monitor projected river heights to
floed inundation maps that show which areas in the
community will be underwater during floods, the capability
and accuracy of flood forecasting has increased
dramatically in recent years. Despite this, many people
still fail to understand and respond properly to flood
forecasts and warnings issued by NVWS

In development:

educational materials

Beyond technological advances in forecast lead-time and
accuracy already achieved, what else can NWS do to
improve its flood forecast and warning tools so they better
motivate flood preparedness and warning response? In

final reports and papers

partnership with Murture Nature Center “Given the frequency and intensity Murture Mature Center, Inc. is
(nurturenaturecenter org), NWS is undertaking a social of flooding not only in this region, a non-profit organization in
science research study in the four-state Delaware River DUt 8Cross the country, improving Easton, Pennsylvania, with a
Basin. The study will ask individuals living in flood- howlpeoplc. pienare janiodmigis focus on flooding issues.

- . 3 tical to reducing losses,” said NNC's social science I 5
affected communities to participate in focus group N ] G f d
NNC Director Rachel Hogan Carr. O I n O rwar .

interviews to help answer two questions: project, “Flood Risk and

“This project provides an excellent Uncertainty: Assessing the
+ How do people living in the opportunity to help NWS National Weather Service's
Delaware River Basin use NWS understand how the public uses its Forecast and Warning 5 -
flood forecast and warning tools in flood forecast and warning tools, Tools,” supports NOAA's S d S I S St d b t
understanding their flood nsk? and what further refinements new Weather-Ready Mation e C O n O C I a C I e n C e u y a O u
S hess il be might improve public initiative, designed to help the

improved <o hey bette molivate o Coastal Flooding tools
to news of impending flood equipped to prepare for and

flood preparedness and waming

response? events.” respond to weather events.

(Coastal.Focusonfloods.org)



Thank you!
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Rachel Hogan Carr jm T
Director N l‘[
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Easton, PA CENTER

WwWw.nurturenaturecenter.orqg

www.focusonfloods.org

socialscience.focusonfloods.orq

rhogan@nurturenature.org
610-253-4432



