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ObjectiveObjective

To Quantify the Seasonal Predictability ofTo Quantify the Seasonal Predictability of
those US Weather Market Products ofthose US Weather Market Products of
Interest to TSUNAMI Members.Interest to TSUNAMI Members.

Products Include:Products Include:   HDDsHDDs, , CDDsCDDs, Rainfall, Rainfall
  and Snowfall.and Snowfall.

Lead-Times:Lead-Times:   1-12 Months.1-12 Months.
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Relevance (1)Relevance (1)

ll Weather impactsWeather impacts
businessesbusinesses
representing US $1representing US $1
trillion of the US GNP.trillion of the US GNP.

ll Non-industrial heatingNon-industrial heating
and cooling energyand cooling energy
sales alone averagesales alone average
US $70 billion perUS $70 billion per
year.year.

Temperature and Gas Consumption
in Wisconsin 1984-1998
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Relevance (2)Relevance (2)
ll US Weather Market is growing rapidly:US Weather Market is growing rapidly:
  ---  ---  ENRON - $105 million ENRON - $105 million securitisationsecuritisation ..

---  ---  KOCH - $100 million KOCH - $100 million securitisationsecuritisation ..
---  ---  Launch of Launch of ‘‘ tradeweathertradeweather .com’.com’  - new on-line - new on-line

trading of weather risk (temp. and trading of weather risk (temp. and precipprecip .).)

How can Seasonal Forecasts help?How can Seasonal Forecasts help?
ll Prices determined from historical weather data.Prices determined from historical weather data.
ll Skilful seasonal forecasts can maximiseSkilful seasonal forecasts can maximise

financial returns on weather options.financial returns on weather options.
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Relevance (3)Relevance (3)
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MethodologyMethodology

ll StatisticalStatistical
ll 1950-1999 data.1950-1999 data.
ll Investigate both contemporaneous andInvestigate both contemporaneous and

lagged correlation lagged correlation forcingsforcings ..
ll Assess Assess true skilltrue skill  of each model forecast for of each model forecast for

the 1990-1999 period.the 1990-1999 period.
ll Make forecasts at agreed lead-times out toMake forecasts at agreed lead-times out to

12 months.12 months.
ll Express forecasts as probabilities.Express forecasts as probabilities.
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DeliverablesDeliverables
ll Assessment of long-range forecast skill forAssessment of long-range forecast skill for

1990-1999 of monthly and seasonal HDD,1990-1999 of monthly and seasonal HDD,
CDD, rainfall, and snowfall for a range of USCDD, rainfall, and snowfall for a range of US
cities of interest to the sponsor.cities of interest to the sponsor.

ll Issue real-time seasonal forecasts duringIssue real-time seasonal forecasts during
project.project.

ll Provide sponsor with detailed reportProvide sponsor with detailed report
describing the model and its forecast skill atdescribing the model and its forecast skill at
various leads for the weather transactionsvarious leads for the weather transactions
of interest.of interest.
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Worked ExampleWorked Example

Concord (NH) Concord (NH) CDDsCDDs for July-August for July-August

ll What is the prediction skill at a 6-monthWhat is the prediction skill at a 6-month
lead, lead, ieie in January? in January?

ll Compare skills from lag-correlation andCompare skills from lag-correlation and
contemporaneous correlation models.contemporaneous correlation models.

ll Use sea surface temperatures and meanUse sea surface temperatures and mean
sea level pressures as predictors.sea level pressures as predictors.
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JAN SST PredictorJAN SST Predictor

SST
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JULY SST PredictorJULY SST Predictor

SST
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JAN Forecast of ConcordJAN Forecast of Concord
CDD (1984-1998)CDD (1984-1998)

0

200

400

600

0 200 400 600
Actual

P
re

d
ic

te
d AGC   33%AGC   33%

PVE   PVE   37%37%

CLIM  CLIM  12.5 CDD12.5 CDD

TSUNAMI Communications Seminar, ICSTM, 11th November 1999TSUNAMI Communications Seminar, ICSTM, 11th November 1999
                                            1212

JULY Forecast of ConcordJULY Forecast of Concord
CDD (1984-1998)CDD (1984-1998)

AGC   40%AGC   40%

PVE   PVE   48%48%

CLIM  CLIM  14.2 CDD14.2 CDD
0

200

400

600

0 200 400 600
Actual



TSUNAMI Communications Seminar, ICSTM, 11th November 1999TSUNAMI Communications Seminar, ICSTM, 11th November 1999
                                            1313

Skill Comparison (1994-1998)Skill Comparison (1994-1998)
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Probability DistributionsProbability Distributions
JAN ModelJAN Model

        1997        1997      1998     1998

CONCORD CONCORD CCDsCCDs CONCORDCONCORD CCDs CCDs
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ExpertiseExpertise

ll We issue a range of long-range forecasts for USWe issue a range of long-range forecasts for US
hurricane strikes, UK windstorm impacts, andhurricane strikes, UK windstorm impacts, and
NW Pacific typhoons. SeeNW Pacific typhoons. See
http://forecast.http://forecast. msslmssl ..uclucl .ac..ac.ukuk   for full information.for full information.

ll In the last month we have issued:In the last month we have issued:
(a) (a) the longest range forecast for US hurricanethe longest range forecast for US hurricane

landfalls, a year ahead of the 2000 season.landfalls, a year ahead of the 2000 season.
(b) (b) the first Met. Office endorsed extended-the first Met. Office endorsed extended-

range forecast of UK winter storminess.range forecast of UK winter storminess.

TSUNAMI Communications Seminar, ICSTM, 11th November 1999TSUNAMI Communications Seminar, ICSTM, 11th November 1999
                                            1616

1999 Forecasts 1999 Forecasts vs vs ActualActual
Atlantic Total NumbersAtlantic Total Numbers

IHIH HH TCTC
Average Average 1951-19981951-1998 2.42.4 5.85.8 9.89.8

Actual (to date)Actual (to date) 19991999  4  4 77 1111

TSUNAMI TSUNAMI 19991999 2 (±1)2 (±1) 7 (±3)7 (±3) 12 (±3)12 (±3)

USA USA LandfallingLandfalling
IHIH HH TCTC

Average Average 1951-19981951-1998 0.60.6 1.51.5 3.13.1

Actual (to date)Actual (to date) 19991999 1 1 33 55

TSUNAMI TSUNAMI 19991999 1 (±1)1 (±1) 2 (±1)2 (±1) 4 (±2)4 (±2)
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SummarySummary

The work programme is technically feasible,The work programme is technically feasible,
low risk, and provides sound opportunitieslow risk, and provides sound opportunities
for for benefittingbenefitting  enterprising insurers. enterprising insurers.


