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Florida Damaging Storms 2004Florida Damaging Storms 2004
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StructureStructure

1.1. Climate overview of 2004 AtlanticClimate overview of 2004 Atlantic
hurricane season.hurricane season.

2.2. How well was 2004 hurricane activityHow well was 2004 hurricane activity
predicted?predicted?

3.3. Anomaly or trend?Anomaly or trend?

4.4. Lessons learned and future risks forLessons learned and future risks for
Florida.Florida.
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1.1. Climate Overview of 2004Climate Overview of 2004
Hurricane SeasonHurricane Season

  

a)a) Observed activity and lossesObserved activity and losses

b)b) Unusual features of 2004Unusual features of 2004

c)c) Where does 2004 rank?Where does 2004 rank?

d)d) Why was 2004 so active?Why was 2004 so active?
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How Active Was 2004?How Active Was 2004?

North Atlantic hurricane activity ~ 2 standardNorth Atlantic hurricane activity ~ 2 standard
deviations above average.deviations above average.
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How Active Was 2004?How Active Was 2004?

US US landfalling landfalling hurricane activity 2-3 standardhurricane activity 2-3 standard
deviations above average.deviations above average.
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2004 US Hurricane Losses2004 US Hurricane Losses

2004 total2004 total
hurricanehurricane
insuredinsured
loss nowloss now
US $ 22.7US $ 22.7
bnbn
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Most Costly US Insured LossesMost Costly US Insured Losses
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2004 - Notable Features2004 - Notable Features
1.1. Four hurricanesFour hurricanes (three of which were intense) (three of which were intense)

struck Floridastruck Florida. This is the first time since 1886. This is the first time since 1886
that four hurricanes have hit the same state.that four hurricanes have hit the same state.

2.2. Hurricane Charley was the most intenseHurricane Charley was the most intense
hurricane to strike the US since Andrew in 1992.hurricane to strike the US since Andrew in 1992.

3.3. Following the interval of low hurricane damageFollowing the interval of low hurricane damage
between 2000 and 2002 (when just one hurricanebetween 2000 and 2002 (when just one hurricane
made U.S. landfall), made U.S. landfall), 2003 and 2004 have seen the2003 and 2004 have seen the
third highest two-year total number of U.S.third highest two-year total number of U.S.
hurricane landfalls (7) since 1900hurricane landfalls (7) since 1900..
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Where Does 2004 Rank?Where Does 2004 Rank?
North Atlantic ACE (Accumulated Cyclone Energy)North Atlantic ACE (Accumulated Cyclone Energy)
indexindex::

  2nd  2nd highest (after 1950) since 1950. highest (after 1950) since 1950.
U.S. ACE indexU.S. ACE index::

  4th  4th highest since 1950 and  highest since 1950 and 8th8th highest since highest since
    1900.  1900.
Number of U.S. hurricane landfallsNumber of U.S. hurricane landfalls

  Equal 3rd  Equal 3rd highest (after 1916 and 1985) since highest (after 1916 and 1985) since
    1900.1900.

U.S. hurricane total insured lossU.S. hurricane total insured loss::
  3rd  3rd highest (after 1926 and 1992) since 1900. highest (after 1926 and 1992) since 1900.
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Return Periods - 2004Return Periods - 2004

  

  U.S. hurricane strikesU.S. hurricane strikes
                  (5 or more):(5 or more):
                33 years33 years..

    U.S. hurricane totalU.S. hurricane total
                insured lossinsured loss
       (US $ 22.7bn):       (US $ 22.7bn):
    37 years37 years
              (see opposite).(see opposite).

HiltiHilti, Saunders and Lloyd-Hughes (2004), Saunders and Lloyd-Hughes (2004)
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Why Was 2004 So Active?Why Was 2004 So Active?

1.1.  US US Landfalling Landfalling Hurricane ActivityHurricane Activity
Tropospheric Tropospheric ‘‘steering winds steering winds favoredfavored
increased US hurricane landfalls due to ridgeincreased US hurricane landfalls due to ridge
of high pressure over northeast US persistingof high pressure over northeast US persisting
during August and September 2004.during August and September 2004.

2.2.  North Atlantic Hurricane ActivityNorth Atlantic Hurricane Activity
Weaker than normal trade winds, higher thanWeaker than normal trade winds, higher than
normal sea surface temperatures and belownormal sea surface temperatures and below
average vertical wind shear all contributed toaverage vertical wind shear all contributed to
the unusually high Atlantic hurricane activity.the unusually high Atlantic hurricane activity.
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RidgeRidge
of highof high
pressurepressure

AS 2004 Mean Sea Level PressureAS 2004 Mean Sea Level Pressure
AnomalyAnomaly
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AS 2004AS 2004 Tropospheric  Tropospheric Height-Height-
Averaged Wind AnomaliesAveraged Wind Anomalies

SteeringSteering
windswinds
on-shoreon-shore
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+0.61+0.61°°C SST anomaly in hurricaneC SST anomaly in hurricane
main development regionmain development region

AS 2004 Sea Surface Temp AnomalyAS 2004 Sea Surface Temp Anomaly
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Weaker trade winds lead toWeaker trade winds lead to
increased cyclonicincreased cyclonic vorticity vorticity
(more spinning-up of storms)(more spinning-up of storms)

AS 925mb Wind AnomalyAS 925mb Wind Anomaly
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Vertical wind shear below averageVertical wind shear below average
in hurricane main developmentin hurricane main development
region, Caribbean Sea and Gulfregion, Caribbean Sea and Gulf

AS Vertical Wind Shear AnomalyAS Vertical Wind Shear Anomaly
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2.2. How Well Was 2004 HurricaneHow Well Was 2004 Hurricane
Activity Predicted?Activity Predicted?

  

a)a) Short/medium range forecastsShort/medium range forecasts

b)b) Seasonal forecastsSeasonal forecasts

c)c) Benefits of forecastsBenefits of forecasts
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Charley landfall forecast (45 hrs lead)Charley landfall forecast (45 hrs lead)

  



FLORIDA CAT SUMMIT 2005 Slide 21

Frances landfall forecast (45 hrs lead)Frances landfall forecast (45 hrs lead)
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Ivan landfall forecast (69 hrs lead)Ivan landfall forecast (69 hrs lead)
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Jeanne landfall forecast (69 hrs lead)Jeanne landfall forecast (69 hrs lead)

  



FLORIDA CAT SUMMIT 2005 Slide 24

Summary of Selected 2004Summary of Selected 2004
Landfall PredictionsLandfall Predictions
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Skill of 2003 US HurricaneSkill of 2003 US Hurricane
Landfall ForecastsLandfall Forecasts

  

FabianFabian  - direct hit on Bermuda predicted correctly- direct hit on Bermuda predicted correctly
at at lead of 45 hourslead of 45 hours to within 20km and 4 to within 20km and 4
hours.hours.

IsabelIsabel -  - US landfall forecast correctly at a US landfall forecast correctly at a lead of 69lead of 69
hourshours to within 20km and 1 hour. to within 20km and 1 hour.

JuanJuan -  - strike on Nova Scotia predicted correctly atstrike on Nova Scotia predicted correctly at
a a lead of 69 hourslead of 69 hours to within 50km and one to within 50km and one
hour.hour.

Major hurricane strikes in 2003 were also forecastMajor hurricane strikes in 2003 were also forecast
successfully at leads of 2-3 days:successfully at leads of 2-3 days:
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Benefits to Cat Risk ManagersBenefits to Cat Risk Managers

  

1.1. Improved claims management.Improved claims management.

2.2. Improved shareholder confidence.Improved shareholder confidence.

3.3. Improved cash flow management.Improved cash flow management.

The increasingly accurate forecasts of hurricaneThe increasingly accurate forecasts of hurricane
landfall position and landfall intensity offer scopelandfall position and landfall intensity offer scope
for for skillful probabilistic forecasts of hurricane skillful probabilistic forecasts of hurricane ‘‘valuevalue
at riskat risk’’ and insured loss. and insured loss.

Such probabilistic forecasts would offer:Such probabilistic forecasts would offer:
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Seasonal Forecasts - Verification (1)Seasonal Forecasts - Verification (1)
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Seasonal Forecasts - Verification (2)Seasonal Forecasts - Verification (2)
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Benefits to US PropertyBenefits to US Property
Catastrophe ReinsuranceCatastrophe Reinsurance

  

ll (Re)insurers would have (Re)insurers would have reduced their losses in 2004reduced their losses in 2004
by acting upon the seasonal forecasts (aboveby acting upon the seasonal forecasts (above tercile tercile
activity predicted to high probability).activity predicted to high probability).

ll Buyers and sellers of reinsurance covers canBuyers and sellers of reinsurance covers can
improve returns over a period of years by up to 30%improve returns over a period of years by up to 30%
by using seasonal hurricane forecasts (by using seasonal hurricane forecasts (Hilti Hilti et al,et al,
2004).2004).

          Ref:Ref:  HiltiHilti, N., Saunders, M. A. & Lloyd-Hughes, B., N., Saunders, M. A. & Lloyd-Hughes, B.
  Forecasting stronger profits. Forecasting stronger profits. Global ReinsuranceGlobal Reinsurance,,
  July/August issue, 6-7 (2004).July/August issue, 6-7 (2004).
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3.3. Anomaly or Trend?Anomaly or Trend?

  

a)a) US and Atlantic hurricane pastUS and Atlantic hurricane past
activity.activity.

b)b) Global warming and futureGlobal warming and future
hurricane activity.hurricane activity.

c)c) ConclusionsConclusions
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North Atlantic ACE indexNorth Atlantic ACE index
1950-20031950-2003Atlantic Total ACE Index
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U.S. ACE index 1900-2003U.S. ACE index 1900-2003
US ACE Index
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U.S. East Coast ACEU.S. East Coast ACE
index 1900-2003index 1900-2003US East ACE Index
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Florida ACE indexFlorida ACE index
1900-20031900-2003Florida ACE Index
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Significant Trend orSignificant Trend or
Change in Variance?Change in Variance?

ll No significant change in ACE index or ACENo significant change in ACE index or ACE
index variance is observed anywhereindex variance is observed anywhere either either
over the full period or when comparing theover the full period or when comparing the
recent 1978-2003 period compared to otherrecent 1978-2003 period compared to other
prior  26-year periods.prior  26-year periods.

ll The change in ACE index due to naturalThe change in ACE index due to natural
climate variability is an climate variability is an order of magnitudeorder of magnitude
greatergreater than that which may be attributable to than that which may be attributable to
trend in the historical record.trend in the historical record.
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ConclusionsConclusions

1.1. Global warming has, at present, had Global warming has, at present, had little orlittle or
no increasing impactno increasing impact on northern hemisphere on northern hemisphere
tropical cyclone activity.tropical cyclone activity.

2.2. Observed changes in activity are dueObserved changes in activity are due
predominantly to predominantly to natural climate variabilitynatural climate variability..

3.3. 20042004 should be regarded as an  should be regarded as an anomalyanomaly
rather than part of a trend caused by globalrather than part of a trend caused by global
warming.warming.
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Multi-Decadal VariabilityMulti-Decadal Variability

Leading mode of AtlanticLeading mode of Atlantic
non-ENSO SST variabilitynon-ENSO SST variability
1870-2000.1870-2000.

(Goldenberg et al., Science, 2001)(Goldenberg et al., Science, 2001)

TemporalTemporal
reconstruction ofreconstruction of

SST mode-relatedSST mode-related
variability forvariability for

hurricane mainhurricane main
development region.development region.
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What is our Current UnderstandingWhat is our Current Understanding
of How Tropical Cyclone Activityof How Tropical Cyclone Activity
Will Vary in the Future?Will Vary in the Future?
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Atlantic Hurricane PredictorsAtlantic Hurricane Predictors

SSTSST
PredictorPredictor

Trade Wind PredictorTrade Wind Predictor
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Hurricane Numbers 1950-2004Hurricane Numbers 1950-2004
Tropical Atlantic, Caribbean Sea and GulfTropical Atlantic, Caribbean Sea and Gulf

PerfectPerfect
PredictorsPredictors

RR22 = 0.67 = 0.67
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Future Projections for Tropical Atlantic,Future Projections for Tropical Atlantic,
Caribbean and Gulf Caribbean and Gulf HurricaneHurricane Numbers Numbers
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Future Projections for Tropical Atlantic,Future Projections for Tropical Atlantic,
Caribbean and Gulf Caribbean and Gulf Intense Hurricane Intense Hurricane NosNos
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Future Projections for TropicalFuture Projections for Tropical
Atlantic SSTAtlantic SST
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Hurricane IntensityHurricane Intensity
Knutson and Knutson and Tuleya Tuleya (2004) in a detailed GCM(2004) in a detailed GCM
modeling modeling study predict:study predict:

1.1.  6% increase in hurricane maximum intensity6% increase in hurricane maximum intensity with with
an 80% increase in COan 80% increase in CO22. This is line with theoretical. This is line with theoretical
estimates by Emanuel.estimates by Emanuel.

2.2.  18% increase in mean precipitation rate18% increase in mean precipitation rate within within
100km of the storm centre.100km of the storm centre.

These changes may not be detectable for a fewThese changes may not be detectable for a few
decades.decades.
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ConclusionsConclusions

1.1. The number of North Atlantic, U.S. andThe number of North Atlantic, U.S. and
Caribbean hurricanes may Caribbean hurricanes may rise slowlyrise slowly due to due to
global warming.global warming.

2.2. However, the increase in the number ofHowever, the increase in the number of
hurricanes and in hurricane maximumhurricanes and in hurricane maximum
intensity over the next 100 years is intensity over the next 100 years is thought tothought to
be be about 10%about 10%  and thus is smalland thus is small  compared tocompared to
the range of natural year-to-year variability.the range of natural year-to-year variability.
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4.4. Lessons Learned andLessons Learned and
Future Risks for FloridaFuture Risks for Florida
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2004 In Proper Context2004 In Proper Context
The historical recordThe historical record
shows repeated quietshows repeated quiet
and active periods forand active periods for
U.S. hurricanes.U.S. hurricanes.

For the prior 4-yearFor the prior 4-year
period 2000-2003 U.S.period 2000-2003 U.S.
hurricane strikes werehurricane strikes were
50% below average50% below average
and U.S. hurricaneand U.S. hurricane
insured losses wereinsured losses were
80% below norm.80% below norm.

2004 has seen the recent hurricane 2004 has seen the recent hurricane ‘‘dry spelldry spell’’ corrected. corrected.
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Lessons Learnt From 2004Lessons Learnt From 2004
1.1. Perception that US hurricane landfalls Perception that US hurricane landfalls ‘‘hardlyhardly

ever happenever happen’’ has been corrected. has been corrected.

2.2. Recognition that the Recognition that the probability of multipleprobability of multiple
event seasons needs considerationevent seasons needs consideration when when
analysing US hurricane risk.analysing US hurricane risk.

3.3. More notice should be taken of forecastsMore notice should be taken of forecasts
(short-range and seasonal). Their increasing(short-range and seasonal). Their increasing
skill (witness 2004) offers business benefitskill (witness 2004) offers business benefit
and opportunity.and opportunity.
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Outlook For 2005 SeasonOutlook For 2005 Season
Two long-range hurricane outlooks exist for 2005: GrayTwo long-range hurricane outlooks exist for 2005: Gray
and TSR.and TSR.
Gray predicts activity will be Gray predicts activity will be 115%115% of average while TSR of average while TSR
predicts activity will be predicts activity will be 155%155% of average. of average.
The TSR prediction includes:The TSR prediction includes:

ll A A 67% probability of above-normal U.S. 67% probability of above-normal U.S. landfallinglandfalling
hurricane activityhurricane activity, a 22% likelihood of a near-normal, a 22% likelihood of a near-normal
season and only a 11% chance of a below-normal season.season and only a 11% chance of a below-normal season.

Taken together the Gray and TSR hurricane outlooksTaken together the Gray and TSR hurricane outlooks
point to point to 2005 being2005 being  another active hurricane seasonanother active hurricane season
(albeit less active than 2004).(albeit less active than 2004).
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Future Risk to (Re)Insurers?Future Risk to (Re)Insurers?

Although uncertainties remain, the vast majorityAlthough uncertainties remain, the vast majority
of future hurricane losses in Florida, the U.S. andof future hurricane losses in Florida, the U.S. and
the Caribbean are thought to continue to resultthe Caribbean are thought to continue to result
from from natural natural interannual interannual and decadal climateand decadal climate
variability and not from global warmingvariability and not from global warming..

Since traditional insurance policies are set forSince traditional insurance policies are set for
the year ahead (or at most out to five years)the year ahead (or at most out to five years)
the impact of global warming on risk over thisthe impact of global warming on risk over this
timescale will be timescale will be small or negligiblesmall or negligible..


