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Effective Flash Flood | WARNING

* An effective flash flood early warning system is critical to
disaster risk reduction.

« The development of early warning system is seen as part of
the operational responsibility of NMHSSs.

* In the WMO Guide to public weather services practices, it is
acknowledged that warnings are only useful A
If they are received, understood, believed ,
and acted upon by those at risk. /
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Flash Flood Bulletins, Watches and Warnings

= To receive the warning information, users must be aware of the services
available and be able to access them.

= To be understood, the messages must be clear, concise, and presented
within the appropriate social and cultural context.

= To be believed, messages must be seen as coming from a credible
authority.

.

= NMHSs must have a
reputation for accuracy,
reliability and timeliness.
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Effective warning message

= Effective warning message are short, concise,
understandable, and actionable, answering the
guestions of “what?”, “where?”, “when?”, “why?” and
“how to respond?”.

= The use of plain language in simple, short sentences or
phrases enhances the user’s understanding of the
warning. In addition, the most important in the warning
should be presented first, followed by supporting
Information.

Keep
It
Short and
Simple.
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The degree of detail in a warning can vary depending on its time span
and the extent of the area to be warned.

In greater detail, an effective flash flood warning should include:

warning title,

date/time of issue,

issuing source/authority, =3
validity period, @
threatened communities, @
headline, @
current intensity of precipitation,

location of flash flood’s most likely impact(s) areas, @
expected consequences,

level of uncertainty, C
protective action statements,

source(s) of further information

and date/time at which or by which the next warning will be issued.
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National Weather Service ALata,

a NOAR
{\:{ Watches, Warnings & Advisories
Local weather forecast by "City, St" or zip code m =

Flash Flood Warning

FLASH FLOOD WARNING

ILC117-119-201645-
/O.NEW.KLSX.FF.W.0015.160720T712392-160720T16452/
/00000.0.ER.000000T0000Z2.000000T00002.000000T0000Z.C0/

BULLETIN - EAS ACTIVATION REQUESTED
FLASH FLOOD WARNING

NATIONAL: WEATHER SERVICE ST LOUIS MO
739 aM CDT WED JUL 20 2016

THE NATIONAL WEATHER SERVICE IN ST LOUIS HAS ISSUED A

* FLASH FLOOD WARNING FCR...
SOUTHWESTERN MACCUPIN CCUNTY IN SOUTHWESTERN ILLINOIS...
WESTERN MADISON COUNTY IN SCOUTHWESTERN ILLINCIS...

* UNTIL 1145 AaM CDT

* AT 738 AM CDT...DOPPLER RADAR INDICATED THUNDERSTCORMS PRODUCING
HEAVY RAIN ACROSS THE WARNED AREA. THREE TO FOUR INCHES OF RAIN
HAS ALREADY FALLEN. FLASH FLOODING IS EXPECTED ACROSS THE WARNING
ARER.

* SOME LOCATIONS THAT WILL EXPERIENCE FLOODING INCLUDE...
GRANITE CITY...ALTON...EDWARDSVILLE...GODFREY...GLEN CARBON...
WOCD RIVER...BETHALTO...PONTOCON BEACH...EAST ALTON...BRIGHTON...
SCUTH ROXAENA...BUNKER HILL...ROXANA...HAERTFORD...SHIPMAN. ..
WEST ALTON...DORSEY...PRAIRIETOWN.. .ROSEWCCOD HEIGHTS AND CARPENTER.

THIS INCLUDES INTERSTATE 55 IN ILLINOIS NEAR EXIT 23.
THIS ALSC INCLUDES BEAVER DAM STATE PARK.
PRECAUTIONARY/PREPAREDNESS ACTIONS...

TURN AROCUND...DON'T DROWN WHEN ENCOUNTERING FLCCDED ROADS. MCST FLOOCD
DEATHS OCCUR IN VEHICLES.

A FLASH FLOCOD WARNING MEANS THAT FLOODING IS IMMINENT OR OCCURRING.
IF YOU ARE IN THE WARNED AREZ MOVE TO HIGHER GROUND IMMEDIATELY.
RESIDENTS LIVING ALONG STREAMS AND CREEKS SHOULD TAKE IMMEDIATE
PRECAUTIONS TC PROTECT LIFE AND PRCPERTY.

&&

LAT...LCN 3876 8984 3880 8996 3873 8999 3878 9015
A001 QAT° QLRSS ON1T1 200 GNACOL 2000 anoT




Flash flood warnings must be Initiated,
updated, corrected, cancelled and retired
as soon as the need arises.
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= |n many situations, there is insufficientinformation to
forecast flash flood event.

" |nsuch a situation, community confidence in the NMHS
may increase by issuing an additional level of warning,
such as a Precautionary Flash Flood Warning.

= Any delay in issuing a warning can result in catastrophic
losses.
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As much as is practical, NMHSs should create standard forms for text and
oral messages and store them for use during future events.

There is increased demand from the public and media for graphical
presentations of warnings.

Keeping in mind that “a picture is worth a thousand words”, graphical
products are now being produced by many NMHSs to complement the
textual warning.

Graphical products may be delivered via both electronic and print media and
should necessarily be clear, simple, easy to understand, in bold colours, and
with significant well-known geographical landmarks and landscape features
shown, source acknowledged, time and date of product labelled, and
symbols, shades or intensity of colours explained in a key or legend.
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" Flash Flood !

g

"A -/\ National Weather Service n "4 a _ o
T ‘ inhassen, MN Issued: 10:34 PM - Tuesday, July 19, 2016

Thunderstorms with heavy rain are expected across eastern MN and western Wi overmight. Locations that see this storms could
gel ovar 2.3 inches of rain in a short ime frame Stay weather ready if storms develop later lonight, and remember 10 never cross
a flooded roadway!

WMO OMM
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Dissemination

= Warnings for flash flood events are mostly up to 6-hours away need to
be disseminated rapidly through special warning systems using
messages that have been designed during calmer times.

= The dissemination process should be automated as much as possible
to improve efficiency and decrease the time required to issue a
warning.

= To maximize chances that warnings will be received, NMHSSs are
strongly urged to disseminate flash flood warning N
via multiple communication channels, 2,

because some communication channels Q | "

may be more accessible or effective - kS R

than others. N & Q
as S e
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Dissemination

= Warning information should be
disseminated in a wide variety of
formats (text, graphical, audio) to
enhance the capability of people
with hearing and vision
disabilities to receive and
understand the information.

= Some NMHSs disseminate flash
flood warnings directly to
emergency services. This allows
them to organize and/or mobilize
necessary response personnel in
advance of the public reacting to
warnings.
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Successful response to flash flood warnings

e Successful response to FF warnings is most likely to
occur when the people receiving the warning
messages have been educated about the particular
characteristics of the flash floods, are familiar with
the extent of possible damage that could result and
have personalized the risk.

Education is the
key to success
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Flash Flood Awareness Education

Flash flood awareness education should be delivered in
a range of formats via a range of media, such as:

* Brochures/Pamphlets

e Media-TV, Radio,
Newspaper

* Internet

* Public meetings

* Educational institutions
* Shows/Exhibitions

* Service representatives

a‘ WMO OMM 14




Brochures/Pamphlets

Brochures and pamphlets are relatively
cheap to produce and distribute widely.

They should contain concise information
that is simple and instructive.

They are successful when produced jointly

with partners such as emergency services.

Brochures should look colourful and
interesting.

They must include statements indicating
the source of information, the authorities
responsible for their production and
distribution, and resources for further
information.

WMO OMM
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El Paso County wants you to be prepared for
any flooding or debris flow situations. Because of
the significant damage incurred from the Waido
Canyon Fire, flooding is not a matierof if, but of when,
We hope the information provided will help you
to determine your personal flood nsk and to make
an emergency response plan for your household,
We want you to be equipped with the tools you need
to help you make the best decisions possible in
an emergency, increasing your ability to survive
a disaster.

Preparing makes sense

Tiske Wy Brres B0 plasn Ko how you will Lisks Care of yourssf snd your luimiy
during a flash flood or detwis Sow emangency, Detirin Sows and flooding can
happan vory quickly and you may need 10 tako achon bofore an “officie™
WarTing Is issunda

BY PLANNING AHEAD YOU CAN:

Linchorstand now a (Raashor ITury Afoct you e Like steps 10 medinizn (hose
efects now. Reduce taar and anadoty Ly knowing what 10 do.

Eo sat-sutficiard for Svoo o fve days & Srst rusponders caert reach yoo
Immedialely aflr a disasiorn.

B ready 10 heip others and aliow Test respondans 1o help thoses in the most
Immedate Me-threalerng situations.
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flash
floods

#1 weather-related killer
in the United States!

How do flash
floods occur?

Several factors contribute to
flash flooding. The two key ele-
ments are rainfall intensity and
duration. Intensity is the rate of
rainfall, and durationis how long
the rain lasts. Topography, soil
conditions, and ground cover
also play an important role.

Flash floods occur within a few
minutes or hours of excessive
rainfall, a dam or levee failure,
or a sudden release of water
held by anice jam. Flash floods
can roll boulders, tear out trees,
destroy buildings and bridges,
and scour out new channels.
Rapidly rising water can reach heights of 30 feet or
more. Furthermore, flash flood-producing rains can
also trigger catastrophic mud slides. You will not
always have a warning that these deadly, sudden
floods are coming. Most flood deaths are due to
FLASH FLOODS.

Most flash flooding is caused by slow-moving thun-
derstorms, thunderstorms repeatedly moving over
the same area, or heavy rains from hurricanes and
tropical storms.

Occasionally, floating debris or ice can accumulate
ata natural or man-made obstruction and restrictthe
flow of water. Water held back by the ice jam or
debris dam can cause flooding upstream. Subse-
quent flash flooding can occur downstream if the
obstruction should suddenly release.

David Vann, The Sentinel-Record, Hot Springs, AR

June 9, 1972 - Black Hills
Rapid City, SD
15 inches of rain in 5 hours
238 fatalities

$164M in damages
Source: Nationsl Westher Service

PLAN AHEAD:

Identify where to go if told to
evacuate. Choose several
places...a friend’s home or a motel
in another town, or
a shelter.

GO TO HIGHER GROUND!

WMO OMM

National
Forest

FLASH FLOOD BULLETIN

Be alert for
changing
weather
conditions
while
visiting
the forest.

Only 24 inches

of rushing water

can carry away most
any vehicle,
including SUVs

and pickups.

The National
Weather
Service is
our nation'’s
exclusive and
trusted
source for
weather
forecasts and
warnings.
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is @ rapld rise

of waterin a
fow=-lying area,
usually created by
an Intense storm
that produces
haavy ainfall In &
short amount

During an intense
thunderstorm, a
creek only 6 inches
deep surrounded by
rugged terrain can
swell in less than an
hour, and become

# 10-~foot-docp
raging river,

Your safety
is your
responsibility,

Remember,
city sirens
don't exist
out in
nature.

Tras vacatier safety buNetin s from the USDA Forest
Senice and fvest Maragers X your communiy,
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For television, short video clips focused on an upcoming flash flood event can
be prepared ahead of time and televised as needed. Well-handled live-to-air
interviews are an excellent means of both communicating hazard information
and building community trust.

Public radio is widely accessed by the public in most countriesand is usually
the preferred mediafor receiving and/or confirming hazard-warning
messages. This is probably due to a community perception that radio is more
reactive and responsive to “update” messages.

Internet is becoming an increasingly effective way of delivering flash flood
awareness education.

Care must be taken over however, to ensure that the same quality of
information that is made available on the Internet is also available via other
sources so as not to disadvantage those without access to this technology.

2} WMo OMM

17



Internet

= The ability to quickly adapt to emerging communication
technologyis becoming a key requirement of NMHSs.

= People expectto be notified about dangerous conditions through a
variety of new platforms (mobile phones, tablet mobile computers,
etc.) and via social networks.

= The popularity of such platforms and social networks can change
quickly, so NMHSs must be equally flexible in order to successfully
reach as many people as possible.

(-::lj) WMO OMM 18



_‘_ US National Weather Service Chicago lilinols £ - Shjedn "““ NWS New York NY © L Sipedl
A Fiash Flood Waming has been issued from norhem Livingston county Flash Flood Warning NE Denver and adjacent | |A Flash Flood Watch has been issued for
eastward Into poions of noinwest indiana, including southem Newlon and | | hyrhs. Up to 1.5" of rain in short time. TURN
southem Jasper counties. Rainfall fotals over portions of the waming area ,

AROUND DON'T DROWN #COwx

today until 6PM. Heavy rainfall this afternoon
could lead to urban flooding

could potentially exceed 5 inches by moming. This 1S a dangerous situation
as nighttime NoOding 1S particuiarty gificult 1o see. Do not drive info areas
where water covers the road!

”
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102 inches of rain ln 8
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. ,i WEATHER ALERTS

Condiions ore favorabie for fooding fo Ceveiop In and around
Do woich arec. Remain alert ond oy hned fo NOAA Weather

Flash Flood Warning
FLASH FLOOD WARNING Y —
slanbli i %0 v  <d*FEMZILE

Examples of flash flood warnings and flash flood watch notifications
on Facebook and Twitter

@i) WMO OMM i




Emergency Alert

Flash Flood Warning this area til - =
3:00 PM EDT. Avoid flood areas. eosen VOriZOh

Check local media. -NWS ol . _Tc_xisj =

Settings Dismiss

' Wireless flash flood alerts

20
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Flash Flood Awareness Education

* To ensurethat the population has sufficient knowledge to

understandthe flash flood risk, public education campaigns
should be conducted by NMHSs on regular and as-needs basis.

* Public awareness initiatives are generally more effective when

they are carried out by an NMHS in partnership with emergency
and management agencies.

Best practice and effective flash flood awareness education
campaigns will only be achieved within dynamic and diverse

communities by applying a range of educational approaches.

Public awareness initiatives may be introduced atany time, and
should be ongoing.

WMO OMM
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Flash Flood Awareness Education

= NMHSs can improve their publicawareness activity through the

effective use of their existing staff.

= Services can designate and develop a staff member as a public

“focal point” or “Service representative” who'is involved in the
entire process of working with the users, to access their
requirements, to develop products and services to meet their
expectations, and to educate them on how to make the most out of
information and services provided.

Y WMO OMM 2



Flash Flood Awareness Education

= A good way for public education is via shows and exhibitions.
Forecasters from NMHS should be available to answer public
concerns and questions.

* Brochures and other printed materials should be available for
interested members of public to take away with them.

| European Space Expo

Discover. what space brings to your life

LAQred 117, - 7L iip[s 24
Josip Jelaci¢ Square




Flash Flood Awareness Education

= NMHSs can support school-based flash flood awareness
education by contributing to the developmentand
production of educational packages to be included in
curriculum studies.

= Forecasters can also visit schools, deliver presentations and
be available to answer questions.

BACK TO SCHOOL

/a e ¢~
!?' & % = pva \
I N DA AR f‘
i ﬂ@ i gy
- ®aai it manws |

I (i‘l:} WMO OMM 24




= To support an effective flash flood warning system, NMHSs should ensure
that capacity building of their severe weather warning specialists is high
on the national agenda.

= WMO certified trainers would train forecasters from the participant
countries, ensuring the continuous training of operational forecasters
and enhancing flash flood forecasting and early warning capabilities.

= Training should not be limited to NMHS staff, but must also include
specialized agencies that have defined responsibilities and public duties
related to flash floods.

{91} WMO OMM
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= According to Jubach and Sezin Tokar (2016), close
coordination must occur between all sectors and between
national and local governments for the system to function
properly, with clear lines of roles and responsibilities to avoid
confusion and chaos during disasters.

= An important part of the process are the systems enabling
user feedback to periodically improve and address the needs
of decision makers.

FEEDBACK

({i‘) WMO OMM 26



= Even the most carefully designed warning system

requires continual maintenance to ensure that it will be
effective.

* The development and implementation of systems to
provide early warnings for flash floods requires data and
information sharing in real time, and coordination
among the government agencies at all levels. It is of

primary importance that early warning systems are truly
end-to-end in nature.

{2} WMO OMM
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Thank you
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http://www.wmo.int/ffgs

For more information please visit:
http://www.hrcwater.org

WMO OMM

World Meteorological Organization

Organisation météorologique mondiale
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