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Which Storm is “Most Important”?

•
 

Severe Thunderstorm Warning
(2.5”

 
hail, 75 mph winds)

•
 

Tornado Warning

•
 

Severe Thunderstorm Warning
(1”

 
hail, 60 mph winds)

•
 

Severe Thunderstorm Warning
(4”

 
hail, 90 mph winds)



Now
 

Which Storm is “Most Important”?

•
 

Severe Thunderstorm Warning
(2.5”

 
hail, 75 mph winds, Population 1,943,852)

•
 

Tornado Warning
(Population 346)

•
 

Severe Thunderstorm Warning
(1”

 
hail, 60 mph winds, Population 41,398)

•
 

Severe Thunderstorm Warning
(4”

 
hail, 90 mph winds Population 2,956)



USGS “PAGER”
 

Exposure to Shaking



USGS “PAGER”
 

Estimated Losses

•
 

Results available: Within 30 minutes of the 
 earthquake

•
 

Haiti example: High‐level US officials were 
 alerted of catastrophe within one hour



High‐Resolution Population Grid

“Ambient”
 

population
Approx. 1 km resolution
People count in each grid box
http://www.ornl.gov/landscan



High‐Resolution Population Grid
Large venues 
& institutions 
often appear 

 as “point 
 targets”

Hospitals
Casinos
Prisons
Outlet malls

Phoenix metro area

Busy rural highways



High‐Resolution Population Grid

Does NOT
 capture

recreation 
 patterns &

infrequently‐
used venues

Boaters
Hikers/campers
Sporting venues
Spotters/chasers



Public Risk Assessment

SVR: Pop 691,427
Hail 3”, Winds 85 mph

TOR: Pop 23



Public Risk Assessment
Tornado Warning

 
(0086.2010)

National Weather Service St. Louis, MO
Issued 11:22 am December 31, 2010
Ambient Population: 3,464,160



Event Impact Assessment

Multi‐radar/multi‐sensor 
max hail size estimatePopulation

Tornado Warnings
Population 25,786

Severe T’storm
 

Warnings
Population 1,542,431*
* Some overlapping population between multiple warnings

Likely impacted by any hail
Population 436,991

...by “severe”
 

hail
Population 318,125



Public Exposure Assessment
National Watch/warning/advisory grid
12 noon EST December 26, 2010

Blizzard Warning
Population 38,468,292

Winter Storm Warning
Population 44,720,620

Winter Weather Advisory
Population 25,855,532

Total population impact:
109,044,444



Probabilistic Hazard Information
Example: Probability of winds over 50 kts

 
(58 mph)



Probabilistic Hazard Information
Example: Probability of winds over 50 kts

 
(58 mph)



Probabilistic Hazard Information
Example: Probability of winds over 50 kts

 
(58 mph)



Probabilistic Hazard Information

70% or greater chance
Population 864,395

50‐69% chance
Population 371,602

30‐49% chance
Population 342,853

10‐29% chance
Population 191,253

10‐100% chance total:
Population 1,769,103

Example: Probability of winds over 50 kts
 

(58 mph)



High‐Resolution Population Grid
HAZARDS IMPACT MONITOR

Flooding           
 
Snow

Wind
 

Ice

Severe               TOTAL
Population 



High‐Resolution Population Grid
HAZARDS IMPACT MONITOR

Flooding           
 
Snow

1,818,251 
Wind

 
Ice

Severe               TOTAL
Population



High‐Resolution Population Grid
HAZARDS IMPACT MONITOR

Flooding           
 
Snow

1,818,251 
Wind

 
Ice

3,437,919
Severe               TOTAL

Population



High‐Resolution Population Grid
HAZARDS IMPACT MONITOR

Flooding           
 
Snow

1,818,251 
Wind

 
Ice

3,437,919
Severe               TOTAL
7,933,207               Population



High‐Resolution Population Grid
HAZARDS IMPACT MONITOR

Flooding           
 
Snow

1,818,251 

 

49,417,895
Wind

 
Ice

3,437,919
Severe               TOTAL
7,933,207               Population 



High‐Resolution Population Grid
HAZARDS IMPACT MONITOR

Flooding           
 
Snow

1,818,251 

 

49,417,895
Wind

 
Ice

3,437,919

 

53,009,664
Severe               TOTAL
7,933,207               Population 115,616,936



Moving Forward

•
 

Developing operational computer code
–

 
Considering web displays, dissemination plans, etc.

•
 

Exploring other areas
–

 
Northeast snow impact scale (national?)

–
 

Flood/surge inundation impact
–

 
Economic impact/casualty models?

Kevin.Scharfenberg@noaa.gov
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