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Goals:

> [0 understand the risks ofi severe local
storms in Bangladesh.

> 10 understand the social vulnerability to
severe local storms in Bangladesh.

> 10 suggest policies and actions that can
be taken to reduce the vulnerability and
reduce Injuries, deaths, and Impacts.




> Severe |local storms:

o MoOSt severe Iin the pre-monseon season
March-May:.

o Often move from northwest to southeast -
Nor’\westers.

> Severe local storms may expose the
population to hazards:

o lOrnadoes
Strong winds

_ightning

Hall

=loods




> Tornado — a small violently rotating
column of air extending from a
thunderstorm.

> Path width: 100-1000 m, average 150 m.
> Path length: 1-100 km, average 15 km.

> Wind speeds: 120-300 km/hr.
> Forward speed: 20-60 km/hr.
> Duration: 10 minutes to one hour.
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> Bangladesh has one of the highest
frequencies of tornadoes In the world,
similar to central United States.

> Deadly
o 1,300 dead on 26 April 1989

o /00+ dead on 13 May 1996
e /6 dead on 14 April 2004




> Vulnerabilities to tornadoes

> No warning

o Doppler radar can give advance warning of
tornado formation.

o WWarning must be communicated to people.
o People must react to the warning.

> Weak shelters
o IHomes provide little protection from wind.
o NO underground shelter available.
o Few strong| buildings in villages.
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> Strong winds

> Severe thunderstorms may have strong
‘straight-line’ winds.

> Wind speeds over 100 km/hr.

> Affect wide area over a long distance.

> More common than tornadoes.

> Annual death toll may be greater than for
tornadoes.




> LLightning
> Occurs with all thunderstorms.

> Causes Injury and death to people
outdoors.

> Starts fire, disrupts communications.

> 40 strikes/km? in central Bangladesh
during the pre-monsoon season.

> 500-1000 deaths per year.




> Hail

o« Common In severe storms in Bangladesh.

o Bangladesh has the world’s highest death and
injury toll from hail.

> Flood's
o Intense rainfall in severe local storms.
o 5-10 cm rain in ene hour.
o Damages property, crops, causes deaths.




Social vulnerability Is a function of:
> Risk of the event occurrence — HIGH!

> Mitigation and preparation
Knowledge of risks
Warnings and communication ofi warnings
Shelter availability and use

> Soclal factors

Housing strength
Education

Gender

Income

Beliefs and customs
Resilience




Policies and actions to reduce vulnerability

1. Early Storm Detection and Warning
2. Education and Preparedness

3. Shelter from the Wind

4, Empower \Women




1. Early Storm Detection and Warning

> Install Doppler radar.
Detect severe weather, BMD issues warnings.

> Communicate the warnings to the
population.

BMD tells radio, television, and local authorities.

|_ocal authorities warn door-to-door or with
speakers.

Mobile telephones may deliver warnings.
Need redundancy In warnings, several sources.




ks
e — g
g ' -
1

r.l'
.-

.

1 E .;

|55

| ' 5
T
i

- i “.I'-
il = ==
E 7 TR




shany /© 7 : = Spericer
J-J u I'EEtPEII‘]-I.'.
= 2k ahprial iti"

r‘r [r_- K

n', MidwestCate

K
A TW

Negi-asE] - - HallPark Nediast] e s HallPark

Reflectivity Storm-relative Yelocity

WSR-88D Imagery of Moore, Oklahoma Tornadic Supercell { 3 May 1999 )




B2

WFELS53 KDDZ 0680137

TORDDC

FSZO97-0a02 00—

Ao MEW. KDDC . T W, 0051, OF0508TOL37Z2-07F 05 06TO2 0027

BEULLETIM - EAZ ACTIWVATION REQUESTED
TORMADD waARMT G

MAaTIOoMAL WEATHER SERWICE DODGE CITY KS
837 PM CDT SAT MAY 5 2007

THE MATIOMAL WEATHER SERWICE IMN DODGE CITY HAS ISSUED A

TORNADD WARKNIMNG FOR. ..
FMORTHERM KIOWwWA COUNTY IN ZOUTH CEMTRAL KAMSAS.,

UWTIL 900 PM CDT

AT B33 PM CDT...MNATIOMNAL WEATHER SERVICE DOPFPLER RADAR IRNDICATED AMD
A STORM CHASER REPORTED A TORMADD 1 MILES WEST ©F GREEMSEURG. . .MOWVING
MORTH AT 25 MPH.

LOZATIONS IMPAZTED IMCLUDE. ..
SREEMZBURG. . .

HawvwILAMD. ..

RURAL RESIDEMCES OF MORTHERRM KIOWA COUMTY.

THI= IMNCLUDES HIGHWwWAY 54 BETWEEMW MILE MARKERS 101 aAnD 1.24.

WHEN A TORMADOD WaRMINMG IS ISSUED BASED ONM DOPPLER RADAR. . .IT MEARS
THAT STRORSG ROTATIOMN HAS BEEWM DETEZTED IM THE STORM. A TORKMADD MAY
ALREADY BE OM THE GROUMD...020R IS EXPECTED TO DEWELORP SHORTLY. IF YoOU
ARE IM THE PATH OF THIZ DAMNGERCUS STORM. . .MOWE INDOORS ARMD TO THE
LOWEST LEVEL ©OF THE BUILDIRNG. 5TAY Away FROM WIRDOWS. IF DRIWIRMG...DO
MOT SEEE SHELTER UKMDER A HIGHWAY COWERPASS.

A TORMADD wWATCH REMAIMS IMW EFFECT UWMTIL 1000 PM CDT SATURDAY EVEMNIMNG
FOR WEST CEMTRAL KARMNSAS. A TORMADD WATCH AL S0 REMAINS IMW EFFECT UMTIL
1000 PM CDT SATURDAY EVENMIMNG FOR SOUTHWESTERK KARNSAS,

LAT. ..LOM 3755 9947 3740 000l 3769 99002 3772 9032




2. Education and Preparedness

>
{

> |

'here Is limited access to electronic media and
NiS restricts delivery of warnings.

literacy restricts text-based warnings and use of

educational materials.

> Develop severe storm education material with
text and visual images.

> Emphasize education about storms and storm
safety In schools.

> Use folk songs, dramas, billbeards, posters.
> As technology difftises, adapt new methods.
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GO TO A BASEMENT
OR THE LOWEST FLOOR POSSIBLE

EVACUATE MOBILE HOMES...

FIND SUBSTANTIAL'SHELTER

MOVE T0 AN INTERIOR ROOM

AWAY FROM WINDOWS & DﬂDRS 4

COVER HEAD AND NECK WITH :-
BLANKETS OR PILLOWS




3. Shelter from the Wind

> Shelter in a sturdy building reduces injury and
death.

> Rural homes do not resist the wind.

> Build community shelters (Kishor Mehta).

> Need an inexpensive In-home shelter.

> Ono developed and tested the acceptance ofi an

In-home storm shelter for Bangladesh.
> BOSS (Bangladesh Ono Storm Shelter).

> Choose a village stuck by a storm, fund and
assist construction ofi BOSS shelters, monitor
acceptance and use of shelters.




Shelters for American
homes, US$3,000-5,000




> BOSS tornado shelter (Ono, 2001)

o In floor of home on
An Image of Installed Household Tornado
eleva‘ted earth Shelter for Rural Bangladesh
o 2-4 m long, 1.2 m wide,
2 m tall.
o« Made from concrete or

clay, bamboo, brick.

o Used for storage when
not occupied.

» Cost $200.




4. Empower Women

> \WWomen are more vulnerable to natural
hazards than men — income, health,
nutrition, children - gendered inequality.

> Ensure that women are represented in the
education, preparedness, and decision-

making to reduce
vulnerability and
Impreve recovery.

BANGLADESH




Summary.

> High freguency of severe local storms, no
warnings, poeor communication, weak
housing, and no shelters.

> High social vulnerability in Bangladesh!
> Expansion ofi Doppler radar, iIssuance of

warnings, and communication can save
lives.

> Inexpensive and simple actions can also
save lives — education, preparedness,
shelters, women.
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