Washout from high intensity / short duration storm Widespread flooding from long duration storm

e

Redefining Extreme Rainfall Events to Avoid Public Confusion
Moving from a Rarity Based Rating to a Severity Based Scale

By Thomas M. Grisa, P.E. (Brookfield, WI)

Abstract Recent history of flooding in Brookfield Rainfall - duration table for SE Wisconsin 100-Year storm shown graphically

The public does not understand how the 100-year storm can August 6, 1986 — 6.8” in 24 hours Storm 2- 5- 10- | 25- | 50- | 100 -

happen 5 times in 25 years when we call them 100-year June 20 - 21, 1997 — 6” in 26 hours Duration | year | year | year | year | year | year E

storms. They don't understand that 100-year storms can have August 6, 1998 — 11.35” in 8 hours 1 hour 131 | 160 | 1.84 | 220 | 2.50 | 2.82 7"

different intensities and total rainfall over different durations. June 7 - 8, 2008 — 5.8” in 24 hours 2hour | 154 | 1.93 | 2.23 | 2.73 | 3.16 | 3.64 E ‘

Why do we label these events based on their recurrence June 19, 2009 — 4.8+" in 3 hours 3hour | 1.68 | 2.07 | 2.40 | 2.93 | 3.39 | 3.89 £

interval? Other natural disasters are rated in other ways. Five 100-year storms or larger in 25 years! Ghour | 195 | 240 | 2.79 | 344 | 403 | 4.70 e

Earthquakes use the Richter scale, tornadoes use the Fujita 12hour | 224 | 2.74 | 317 | 389 | 453 | 525 '

scale, and hurricanes use the Saffir-Simpson scale. They use a 24hour | 257 | 3.14 | 3.62 | 441 | 511 | 5588 L T T T O A A A A

simple scale to rate the event's severity, not it's rarity. How can they all be 100-year storms 2day | 304 | 371 | 420 | 494 | 553 | 6.13 Time (hours)

The public understands the ratings for these weather events. Public does not understand this because: 3day | 329 | 394 | 440 | 509 | 563 | 617 This graph is based on probability of the storm

We need to change how we communicate with the public about Everyone of the storms was different 5 day 3.77 | 442 | 4.84 | 543 | 586 | 6.26 occurring. There can be hundreds of 100-year

these major rain events. | propose the industry adopt a new They each had different effects on flooding J.O day ‘ 4.68 5.42 5.?9 6.55 | 7.03 7.4‘6 storms that all look very different from each other,

standard of identifying and classifying rainstorms from a They occurred more than once every 100 years E?J”J;‘E tdoa‘ggshaégsr‘c’;“;'{'L";Z:‘::i{gg‘eff"'aiz‘asfé’xggé“a'yea’ period causing confusion with the public.

recurrence interval to one that the public can understand. ’ ’ ' '

Probabilities and statistics There must be a better way Earthquakes, tornadoes and hurricanes A new rating system (scale) proposed
Think, think, think — Inspiration!

The problem with using recurrence intervals is they are based on Each of th tural disast e to rat .

probability and statistics, and the public does not understand this. ach of these natura disasters use a scale to rate Develop a formula to convert recurrence intervals to a

the severity of the storm, not the rarity. The public scale that the public understands.

The chance of the 100-year event occurring once in 100 years is:
1-(1-p)100 = 1-(0.99)100 = 1-0.366 = 63.4%
But the public thinks it should occur once every 100 years

understands this. The bigger the number the

bigger the storm. They have no expectation that

two major storms could not happen in a row like Rl =2©D

they do with large rain events (100-year storms). Where: RI = Recurrence Interval of the rain event
2l SAFFIR-SIMPSON HURRICANE SCALE G = the Category of storm

) STORMSURGE (1)

The odds of the 100-year event occurring 5 times in 25 years are:
n*pY*(1-p)(n-Y) / (YD)*(n-Y)! = 25!*0.015*(0.99)20 / 5!*20!
=1in 4.4 million

RICHTER SCALE |
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Seems pretty rare; so the public asks, “How could this occur?” ' £ Example: For the 100-year storm: 100 = 26
Why do we define rain events based on their rarity? Wouldn't it be S AREN Solve for G, G = 7.64
better to define them based on their severity? R T e 100-year storm is reported as a G-7.64 storm
A new communication tool using a rating Not all storms within a recurrence interval are Fully adjusted G-scale ratings Recent history of flooding in Brookfield
system based on severity, not rarity the same. Need to adjust ratings to reflect (rounded for ease in reporting) August 6, 1986: 6.8” in 24 hours = G-8+
Recurrence Interval duration and intensity of rain events Recurrence Interval June 20 - 21, 1997: 6" in 26 hours = G-8
DS‘Oft'_m 10- | 25- | 50- | 100- DS‘Oft'_m 2- 5- | 10- August 6, 1998: 11.35” in 8 hours = >G-10
uration year | year | year | year _ uration | year | year | year _ . o - G-
I - BEE Gaps= G x (DAF) x (IAF) Thour 5 T June 7 - 8, 2008: 5.8" in 24 hours = G-8
Where: June 19, 2009: 4.8+” in 3 hours = G-6
4.32 | 5.64 | 6.64 G = the Cat st 2 hour 1
= the Category of storm .
@iS2N) 564 |Noid - gory o ] Shour |1 Advantages of this new scale
432 | 564 | 6.64 DAF = Duration adjustment factor: 6 hour 1 - -
12 hour 432 | 564 | 6.64 Total rain for X duration storm 12 hour 1 ‘No implication of rarity -
24 hour 432 | 564 | 6.64 Total rain for 24 duration storm 24 hour 1 Public understands these ratings
I -, B IAF = Intensity adjustment factor: 2 day a The bigger thle number thg t.Jlgger. the storm
e - Total rainfall per X-year storm 3day i Preserves and builds upon existing science and data
- Total rainfall for 100-year storm Avoids confusion by the pu'bllc regargmg 1QO-yea}r storm
= : = and 100-year floodplain and their relationships
BSNS54 ONS Provides a more appropriate scaling factor




