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“““First meetlng of The Observmg System Research and
Pred/otabll/ty Expe!’/ment ( THO-RPEX A:Globéf“
Atmosp‘herlc Research Programme) Internat/onal Cé.re
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SERA Milestones

';‘ Thorpex InteI:nat/onal ;Qesearch Implementation
IR Plan pubhshed with fdrmal establishment of

**.‘ SERA as.one of 4 cor'e sub-prog:afnm
. working groups W/th/n' the Thorpex structufe
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Defining high-impact weather forecasts and assessing their values
Evaluating the costs and benefits of improved forecast systems
New user-specific weather products and user procedures, for .

deve/oped and-developing courftrles N
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SERA Milestones
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Dr. Jeffrey Lbzo appomted first Co- cha/r of the Thofpex. Societal
and Economchppllcatlone Working G'roup (SEA' WG). v,
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Initial WG membg&%h/p Dr. FrederI:: Atger (Méteo France) Mr. Eera/d Flemmlnq
(Met Elranr;),h'fr C.Y. Lam (Hong Kong Observatary) Mr. Brian_Mills (Environment
Canada,)‘ Mr. Xie Pu (Beijing Met Bureau) Dr. Petér Webster (G'eorgla Tech) N
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SERA Milestones
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wmo. Commrssron fpr Atmospherlc Sciences (( CAS) (CAS
XV meefmg, February 2007) establlshes aﬁ Opeﬁ ",
Programme Area Grpup (OPA G} on Worlof Weather -
Research Programn‘te ( WWRP)
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SERA officially becomes a World Weather' Research
J Programme Work/ng group ( WWRP-SERA'—WG)
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SERA Milestones
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Second Meet/ng of the THORPEX SERA WG as pan‘of
THORPE}( Workshop and parallel meetmg:s of all WGS‘
(ReadJDQ, UK). “Research” adde,:d to applleatlons :
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SERA Milestones

. &
L
L

¢""*,

‘. North American THORPEX Soc:etal and Economic
"“Research and Applications ( NA"T SERA) Workshop

(Boulofer CO, USA:
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SERA Milestones
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Second Internat/onaf THORPEX' Science .Symposmm .
(Landshsrt Germany;) with 3 sesyons devdted to SERA

activitiés . : : .
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SERA Milestones

N'OZ
'. Secure and Susta/nablé Living: Séclal and Economic
”*Ben.e.ﬁts of Weathe/f- Climate anﬂ Water Ser.y/ces

mternahonal conference held in -I\/Iadr/d : .Kn*‘w
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WMO Forum on Social -and Econo:%uc Appllcqtlons of
Me{eo‘rologlcal and Hydrolog/ca-l Services.formed to
.aSSIst with /mplementatlon of the Madrid Actlon Plan. :
- Some cross—membersh/p with WWRP-SE'?A WG
" http.//www.wmo. mt/paqes/madrqu/ )
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SERA Milestones
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WWRP Jom‘t Scientific Commlttee (JSC) First Sess'idm,
meeting held.-Initial outline of Strateg:/c Plan W/th SERA
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elements proposed . . i A
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SERA Milestones
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Dr. Jeffrey 7_‘azo completes 3-year tel’.?n as THORPEX-SERA-
WG Co- chalr',Br/an Mills.appointed nvew Co- cha/r of the “,‘
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WWRP Strategic Plan: A Path Forward for SERA

The Working Group on Societal and Economic Applications (WG-SEA) has the
following terms of reference:

(a) To advance the science of the social and economic application of weather-
related information and services;

(b) To promote and aid the implementation of social science research within
OPAG-WWRP, OPAG-EPAC and throughout WMO, as may be required;

(c) To review and assist in the development and promotion of societal and

economic-related demonstration projects.

Annex Il, CAS XlIV final meeting report
(http.//www.wmo.ch/paqges/prog/arep/cas/index _en.html)




WWRP Strategic Plan: A Path Forward for SERA

Mission of the Working Group on Societal and Economic
Research and Applications...is to advance the science of
the social and economic application of weather related
information and services and review and assist in the
development and promotion of societal and economic
related demonstration projects.

Weather and Society page of WWRP
(http.//www.wmo.ch/pages/prog/arep/wwrp/new/weather_society.html)




WWRP Strategic Plan: A Path Forward for SERA

LOCATION OF MAJOR
DAMS & RESERVOIRS

Hydro Production 2008
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WWRP Strategic Plan: A Path Forward for SERA

INFORMATION TYFPES Time=0
ACTIONS

Costs/benefits
IMPACTS

Economic

Social

Bio-physical/environmental

STATE OF THE ATMOSPHERE

General NMHA function NG MONITORING PREDICTION

TIMESCALE Centuries | Years Months Weeks | Days Hours Minutes ‘Hours ‘Days ‘Weeks Months Years Centuries



WWRP Strategic Plan: A Path Forward for SERA

WWRP Expert Liaison
(THORPEX-TIGGE)

WWRP Expert Liaison

(Verification)

WWRP Expert Liaison

(Mesoscale Weather,

WG Structure

Core Membership

» social scientists
e users
* engagers

THORPEX-RCs,etc.)

WMO Programme Management

(THORPEX-EC, WMO Foru

OPAGs3/4, ETRP?)

m/PWS, CCI-

B Social Science Interest
Group (economics)

Social Science Interest

Group (themes, disciplines,
weather-sensitive sectors, or

hazards)

ICSU Integrated
Research on Disaster
Risk (IRDR)

Other Connections (ICSU, IFRC, IAEM,
Earth System Science Partnership, GEO,
WHO, WTO, World Bank, NMHAs, industry
organizations, IIASA, eftc.)



Core Members

6-10 members possessing 1-3 types of expertise:

1.

Social, economic or decision scientists (i.e., from anthropology,
applied health, communications, economics, geography,
management sciences, sociology, psychology, or similar
disciplines) or other researchers with experience applying social
science methods and techniques to weather-related issues

Representatives of private, public or non-government sector
organization that engages users in the development, application,
and beneficial use of weather and related information, products
and services

Representatives of a user or community of users that benefits
directly or indirectly from weather and related information,
products and services



WWRP Strategic Plan: A Path Forward for SERA

Priority Social Science Research Topics

* Understanding the use of weather information in decision
making

« Estimation of the economic (societal) value of weather
information

« Development of user-relevant verification methods
 Communication of weather forecast uncertainty

« Development of decision support systems and tools



WWRP Strategic Plan: A Path Forward for SERA

Priority issues and sectors:

« Mortality, morbidity, and significant loss of property

« Critical infrastructure and resources required to support
communities and livelihoods (water, energy, food,
transportation)



WWRP Strategic Plan: A Path Forward for SERA

High Impact Weather is often not severe or extreme....

Relative Risk

Rain Snow Freezing

Type of Precipitation

MANITOBA

ONTARIO

Andrey et al. 2005; Andrey, (under review)

Rain

Rain mixed
with Snow

@ Minimal
m Minor
O Major
O Fatal



Relative Collision & Injury Risk -
Ottawa (1996-98)

RELATIVE RISK

n* Collision Injury
All Events 240 1.74 1.60
No watch, advisory or warning 207 1.80 1.68
in effect within past 24 hours
Watch, advisory or warning in 33 1.40 1.18

effect within past 24 hours

*event-control pairs

Source: Mills and Andrey (in preparation)

Environment Environnement
Canada Canada



WWRP Strategic Plan: A Path Forward for SERA

High Impact Weather is often not severe or extreme....

Sector Key impact/cost Estimated Annual Costs/L osses'
Low High
Health Lightning-related injuries and 53,648,793 $79.291 126
fatalities

Property 5148 41 516 414 436

Forestry
Electricity
$16,187

$600,351,310 $1,001,773,660

ow and high values determined by subtracting

“ | 2000-2004 NALDN Flash Density Map "
"

10 kilometer grid



WWRP Strategic Plan: A Path Forward for SERA

Other desirable qualities:

 Comparisons across regions and socio-economic contexts

* Incorporation of THORPEX-TIGGE and WWRP-Véerification
data/elements

« Leverage on-going/planned projects (e.g., MERIT, ICSU-IRDR,
NCAR-SIP)

» Transferability and capacity building potential



WWRP Strategic Plan: A Path Forward for SERA

Priority Activities (1-2 years)

Populate the WG structure and establish regular correspondence and
meeting schedule

Canvass WG members, NMHAs, WWRP WGs, and WMO programmes to
establish basic inventory of related projects, capacity, contacts and
interest in SERA

Develop/promote a SERAwx web resource for social scientists to access:

» user-friendly meteorological data

SERA North:

* links to socio-economic data ECONOMICS OF WEATHER,
CLIMATE AND CLIMATE CHANGE

Ameeting synthesis

* meta-data concerning SERA research, applications, methods, and
workshops/training opportunities

* inventory/database of individual high impact weather events,
high impact forecasts (success/failure) and impact climatologies

http://www.fes.uwaterloo.ca/research/aird/sera/index.html
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NOAA's National Weather

Storm Prediction W

Site Map News Organization

Locs:
"City, St" or "ZIP"

Go

Climatological or Past Storm Inf
re ather climotologi

W
SPC Products
All SPC Forecasts
Current Watches
Mes i

=re weather climatologi

Forecasts
BYrss Feeds
Weather Information
Storm Reports
Watch/Warning Map
National RADAR
Product Archive
Norman, OK WX
Research
Non-op. Products

Education & Outreach
About the SPC
SPC FAQ
About Tornadoes
About Derechos
WCM Page
Enh. Fujita Page
Cool Images
Our History
Public Affairs
Misc. | TORNADO I
Staff
Links 005-200
Contact Us
SPC Feedback

http://www.spc.noaa.gov/climo/historical. html



Public Safety
Canada

Sécurité publigue
Canada

Canada

Frangais Contact Us

About us

Help Search Canada Site

Policy Publications Programs Newsroom

Home P Publications b Canadian Disaster Database

Canadian Disaster Database

The Canadian Disaster Database contains historical information on
disasters which have directly affected Canadians, at home and abroad, over
the past century. References to all types of Canadian disasters, including
those triggered by natural hazards, technological hazards or conflict (not
including war) can be found here. The database describes where and when
a disaster occurred, who was affected, and provides a rough estimate of the
direct costs.

You can search the disaster database by using criteria such as the type of
disaster, and/or the location or time period of occurrence. Please select one
or more disaster type, one or more province and one or more time period
from the lists below. You are given several options in a drop down box at
the bottom of the form that will help you organize the results in an easy-to-
search manner. Your search will be displayed on the screen and can be
downloaded as a plain text or tab-delimited file to your computer.

All Disaster Types
Biological

Geological

Epidemic
Infestation

Earthquake
Landslide
Tsunami

Meteorological and Hydrological

Data

Source

Region

Completeness

Wital statistics
- cause-of-death by
gender

Statistics Canada

National and
provincial
(except
1950-64)

- based on ICD codes (ES0T)

and place of residence
non-Canadians excluded

National Trauma

Reqgistry

- admissions to
acute care
hospitals

Canadian Institute for
Health Information
(CIHI)

National

based on ICD-9 code
(ES07) and ICD-10 code
(¥33 victim of lightning)
data collected only for acute
care hospitals

MNational Ambulatory

Care Reqgistry System

- emergency room
visits

2002-
2003*

Canadian Institute for
Health Information
(CIHI)

Ontario

based on ICD-10 code (X33
victim of lightning)

Injuries caused by
fires ignited by
lightning

Council of Canadian
Fire Marshals and
Fire Commissioners

National and
provincial

(CCFMFC)

based on standard code of
fires by source of ignition
(CCFMFC 2002)

includes fires where
response was from a
government fire
department

does not include forest
fires that do not affect
structures

*based on FY (Apnl 1-March 31)

Mills et al., 2008

/www.ps-sp.gc.ca/res/em/cdd/index-en.asp

Article Tithe Ligh

Source Eh

Date of Articl [ T et 01, 2008
Location Information

Lecation - Previse  Newfoundland

Deathis)

Deathal - Ag Deathal - Sex

Deaths? - Ag Deatha? - Sex

Injuries
Numbe | o Ages
Numbe [ 0] Ages

3: Tape Numbe [ 0 Ages

Sof Make| 0| 8 of Female | o
#of Male | O

of Make

Deathsl - Activie Deatl

Deaths? - Activis | Deant

Activit |
# of Femabe [ 0 Activit [

0] & of Femate [ 0 Activit [

Property Damage

| Homseis) Destrayed (6

Prople Evacuate Farest Fire Couts (5)
Artice Titbe

Seurce

Cause of Damage  [Lightning

0 Damage Cost (5)
d (houzeholds

Farest Fire Period {year?

Date of Articl

ition Information

Lecation - Previme SN

June 20, 2003]  Dare e

Locat;

af Sarike

o - City/Regin  [Prince Alert

Death(s)

Deathsl - Ag Deathsl - Sex

Death? - Ag Y Deatha? - Sex

Injuries

1 Deathsl - Activit —| Deatl

Deathial - Activit | Deant




IBC, 2006

#of Loss Average Loss Average #of Loss Adjusted for

Date and place Event clai ms (5000) paid (%) £of claims {$000) paid (%) daims ($000)  inflation2005
5000

1992 July 31 Calgary Hailstarm 4385 12,098 1823 6314 9,980 1578 10,609 22,078 28,305
1992 July 31 Toronto Flooding 993 459 4,628 i in2 B85 1334 4898 6,279
1992 Aug. 28 Alberta Hailstorm 1 060 3504 3,390 905 1,669 1,444 1,965 5,263 6,747
1992 Aug. 28 Elmira, Aurora, Ontario Flooding 1,137 4292 3,776 92 56 609 1,229 4,348 5574
1992 Sept. 1 Alberta Hailstorm 1 A57 4511 3,165 1628 2,810 1,726 3,085 7421 9514
1992 Oct. 6-7 Avalon, NL Wind 3549 7487 2,109 641 Iy 1,137 4,190 8216 10,533
1992 Now. 12-13 southem Ontario Wind 18,259 35,200 1,928 1,048 1,228 1,172 19,307 36,437 46,714
1992 Nov. 12-13 Quebec Wind 5524 10,106 1,797 1412 1,950 1381 7,036 12,056 15,456
1993 March 13-14 Quebec Stom 6280 11414 1,881 3440 6,633 1928 9,720 18,447 23,351
1993 July 25-Auq. 14 Winnipegq Flooding 21,264 184 837 8,692 — not available —_— - 184,837 2339
1993 July 29-30 Alberta Hailstarm 759 7,078 9,322 673 1,038 1,542 1432 8118 10,273
1993 July 29 Saskatchewan Flaoding 2741 5383 1,964 — not available —_— - 5383 6,814
1983 July 29-30 Quebec Flooding 1,366 764 5581 -—-- not available —_— e 7,624 9,651
1994 Jan. 16-17 southern Ontario Flooding 33289 11,759 1576 1042 1,388 1330 4,33 13,145 16,431
1984 Lan. 28 southem Ontario Stoms 1,781 5 AT 3,072 579 780 1,345 2,360 6,250 7,813
1984 May 18 southern Manitoba Storms 1141 8260 3,859 — not available —_— - 8,260 10,325
1994 May 22 Saskatchewan Storms 5048 8666 1717 — not available —_— - 8666 10,833
1994 June 18 southern Alberta Hailstarm 1453 4284 2,582 2032 3978 ] A58 3,685 8,263 10,329
1994 Aug. 4 Salmaon Arm, BC Storm 1026 10225 5048 — not available —_— - 10,225 12,781
1994 Aug. 4 Aylmer, Quebec Tomado 484 6,730 13,904 81 181 2135 565 6,911 8,639
1994 Aug. 27 southem Manitoba Hailstorm 1508 4 845 2,540 15509 3,267 2096 3467 8112 10,140
1954 Aug. 28 southem Ontario Storms 1,236 6,772 5479 366 448 128 1,602 7,219 0,024
1995 June &-9 Calgary Flooding 1,59 20,292 12714 298 472 1584 1,804 20,764 25,322
1995 July 4 Bl monton Hailstorm 1,785 14083 7,890 424 615 1,450 2,108 14,608 17,924
1995 July 10 southern Alberta Hailstorm 3093 17 297 5819 1634 8,302 1300 6,727 26,389 32,182
1995 July 13-15 southem Ontario Stoms 12,762 36 448 2,856 11,074 16,991 1534 13,836 53439 65,170
1995 July 17 Calgary Hailstarm 9843 31887 33 899 19,417 2,158 18,839 52,304 63,785
1995 July 30 southern Manitoba Storm 1,582 497 3142 1,645 497 2,126 3107 8468 10,327
1995 Aug. 26 Reqina Storm 3309 12294 375 — not available —_— - 12,294 14,993
1995 Oct. 5-6 Hamilton, Ontario Storm 514 15916 3,006 162 409 1560 5403 16,325 19,509
1996 July 16 Winnipeg Flood Mailstamm 21,027 94 250 4452 Al 52,575 2,51 45,471 146,825 176,898
1996 July 16-18 Calgary Hailstorm 15,845 91,981 5,805 10,778 710 2515 26,613 119,091 143,483
1996 July 24-25 Calgary Hailstarm 15,742 71 400 4536 6,005 13,822 2302 1,747 85,222 102,677
1996 July 19-20 Saguenay, Quebec Flooding 5,289 203 579 [*] 1,172 3,580 3,054 6461 207,159 249,589
1996 July 23 Qutaouais, Quebec Wind/hailstorm 330 1257 3,809 192 4 1639 522 1,571 1,493
1996 Aug. & Ottawa Flooding 234 19,705 8417 246 £52 2243 2,587 20,257 24 di0g
1996 Aug. & Outaouak, Estrie, Quebec Flooding ] A58 7729 5,297 65 153 21353 3,207 7,882 9,496
1994 Nov. 9 Montreal and Quebec City Flooding 95813 75584 713 131 356 207 9,044 76,040 91,614
1997 Feb. 27 Niagara Peninsula, Ontario Wind 13,080 22,130 1,692 1,194 1,646 1378 14,274 23,776 28,305
1997 April 6-7 Sudbury, Ontario Flooding 1553 A28 8,000 65 131 1042 1,618 20,558 M AT

1997 July 14-15 Chambly, Quebec Flooding 3118 29,565 9579 — not available = |l @ == 29,865 35,554
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Latest The Centre Disasters of the Week

CRED CRED mir_e :\g%e?k 44: 29 October - 04 Ng

CRED promotes research, training, and
information dissemination on disasters, with a
special focus on public health, epidemiology, .
structural and socio-economic aspects. It aims Mexico, floods in Chiapa
to enhance the effectiveness of developing : Tabasco '@:'

countries’ disaster management capabilities as :
well as fostering policy-oriented research. [ e . Viet Nam, floods

Natural Disasters
iAssessing  Public  Health in
Emergency Situations -
International CRED summer
Course 2008

REDAT
our goals Dominican Republic and

August 2006: ! .
g tropical storm "Noe|"*

The Regicnal Disaster Information
Management System provides
resources on disaster
management and prevention in
South and Southeast Asia. More Disasters of the Week >>

+ To promote research and provide
information to the international India, floods in Andhra A
community that ensures sufficient S T e

EM-DAT

September 2007: . . .
CRED CRUNCH 10 Newsletter: CRED EM-DAT MICRODIS CE-DAT

Disaster Data: A  Balanced

Perspective. More information on The International MICRODIS is a The Complexe
the Centre for Disaster Database: project with the Emergency

June 2007: Research on the provides overall goal to Database:
HOYOIS P., SCHEUREN 1-M., Epidemiology of methodologically- strengthen standardized and
BELOW R., GUHA-SAPIR D. Disasters. compiled data on preparedness, comprehensive data disasters,
(2007). Annual Disaster global disater mitigation and on the human and their |
Statistical Review: Numbers and occurrence and prevention impact of conflict. impacts.
= tomoos = e impact. strategies.

L

http://www.cred.be/
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Priority Activities (1-3 years)

 Define and complete joint SERA projects with THORPEX-TIGGE
« SERA-friendly TIGGE dataset T

 regional and sector-based case applications

http://www.cccsn.ca/

 Define and complete joint SERA projects with WWRP-Verification WG
 regional and sector-based case applications

* nowcasting, meso-, and sub-seasonal scales of prediction/decision-
(UEL )]
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Priority Activities (2-5 years)
«  WMO global assessment of the societal and economic benefits (and
costs) of weather information
» synthesis and critical review of existing research by sector and region
« meta-analysis/expert-based global estimate
 methods and best practices required to yield a rigorous estimate

 practical guidance/training for NMIHAs, researchers, and social science
students

Key international fora:

2010 Davos International Disaster Reduction Conference
2012 Madrid +5 conference



