
he con s en sus of scien tific op i n i on is
n ow that the gl obal cl i m a te is ch a n g-
i n g. That was the con clu s i on at the
recent Shanghai meeting of the
In ter govern m ental Pa n el on Cl i m a te

Ch a n ge, but the con s equ en ces of this ch a n ge
a re far from cl e a r.

How pred i ct a ble are the forces of natu re that
can wreak havoc on a massive scale? If insu rers
do not have the best inform a ti on ava i l a ble on
these matters, how can they serve both thei r
s h a reh o l ders and the world at large? Do we
k n ow en o u gh abo ut the risks that thre a ten bo t h
trad i ti onal insu ra n ce markets and devel op i n g
econ om i e s ?

Tropical cycl ones provi de the majori ty of
c a t a s trophe shocks to devel oped insu ra n ce
m a rkets, but they also thre a ten the stabi l i ty of
the econ omies of devel oping co u n tri e s .
Trop i c a l S torm Risk (TSR), a con s ortium of
U K - b a s ed scien tists and insu ra n ce ex pert s ,
aims to improve forec a s ting in high ly insu red
a reas su ch as the US, the Ca ri bbean and Ja p a n
and to devel op met h odo l ogies that may be
tra n s ferred to any other tropical cycl one basin.

It was in an attem pt to wrestle with the ri s k s
f rom the forces of natu re that a con s ortium of
s even UK insu ra n ce groups, known as
Tsunami, funded a tropical cycl one forec a s ti n g
proj ect in 1998. 

Tsunami was ori gi n a lly half-funded by the
UK govern m ent, with the aim of increasing the
com peti tiveness of the UK insu ra n ce indu s try

s ays that the
s torm pred i cti on con s ortiu m
Trop i c a l S torm Risk can gen era te
real business ben efits for
( re ) i n su rers .

by inve s tm ent in cut ti n g - ed ge scien ti f i c
re s e a rch. The tropical cycl one proj ect ga i n ed
the most su pport from the con s ortium and,
a f ter a com peti tive ten der, was won by
re s e a rch ers at the Ben f i eld Greig Ha z a rd
Re s e a rch Cen tre at Un ivers i ty Co ll ege Lon don ,
b acked by the UK’s nati onal meteoro l ogi c a l
of fice (the Met Office ) .

Tropical cycl ones rank above eart h qu a ke s
and floods as the US’ most co s t ly natu ral disas-
ter. The annual damage bi ll in con ti n ental US
f rom hu rricane landfalls from 1926-99 is esti-
m a ted to be $5.2bn (at 2000 pri ce s ) .

For example, Hu rricane F l oyd, wh i ch stru ck
the US east coast in Septem ber 1999, kill ed 70
people and caused $7bn of econ omic damage
and $2.4bn of insu red damage. It led to the
evac u a ti on of three mill i on people and pro-
du ced wi de s pre ad flood i n g.

Tropical cycl ones are also the most ex pen-
s ive and de adly natu ral disaster affecting mu ch
of Japan, So uth Korea, Ta iwan, the Philipp i n e s
and coastal areas in other So uth-east As i a n
co u n tries. The annual damage bi ll and fatality
ra te caused by tropical cycl ones in So ut h - e a s t
Asia from 1990-99 avera ge $3.3bn (at 2000
pri ces) and 740 deaths re s pectively.

Tropical cycl one losses can va ry gre a t ly from
year to ye a r. For example, in 1999 and 1997 the
US ex peri en ced losses of $8.2bn and ju s t
$160m (in 2000 pri ces) re s pectively. Sk i l f u l
l on g - ra n ge forecasts of seasonal trop i c a l
c ycl one stri ke nu m bers wi ll ben efit soc i ety,
businesses and govern m ents by reducing the
risk, uncert a i n ty and financial vo l a ti l i ty inher-
ent in tropical storm season s .

Forec a s ters gen era lly fall into two camps; stati s-
tical and dynamical. Stati s tical forec a s ters, su ch
as Profe s s or Bi ll Gray ’s group at Co l orado State
Un ivers i ty, ack n owl ed ge that the worl d ’s cl i-
m a te is a com p l ex sys tem that is far from
u n ders tood. However, they argue that a parti a l
u n derstanding does not preclu de lon g - term
forecasts being made with real skill. Hi s tori c a l
records are ex a m i n ed in an attem pt to find
p a t tern s .

For example, Profe s s or Gray ’s team fo u n d
that a nu m ber of pred i ctors in com bi n a ti on
s eems to give a re a s on a ble guide to the inten s i ty
of the fo ll owing ye a r ’s hu rricane season .
Pred i ctors used by his group inclu de the El
Niño So ut h ern Oscill a ti on (Enso) and We s t
Af rican ra i n f a ll du ring the pri or ye a r.

In con trast, dynamical forec a s ters wo u l d
argue that su ch met h ods, based as they are on
l i m i ted data, are unrel i a ble. In s te ad, forec a s ters
should seek to understand fully the proce s s e s
that determine ex treme cl i m a tic even t s .

These are laudable sen ti m ents, but are
dynamical modell ers yet in a po s i ti on to fore-
cast gen eral cl i m a tic con d i ti ons nine mon t h s
a h e ad? The acc u racy and ra n ge of dy n a m i c a l
cl i m a te models is undo u btedly incre a s i n g,
a s s i s ted by an ex pon en tial growth in com p ut-
ing power. However, even the best modell ers ,
su ch as the Met Office’s Hadl ey Cen tre, wo u l d
not claim to be able to produ ce seasonal fore-
casts more than a few months ahead .

The aim of Tsunami was to get the best of bo t h
worlds. The team at the Ben field Greig Ha z a rd
Re s e a rch Cen tre, led by Dr Ma rk Sa u n ders, had
the previous year made news by dem on s tra ti n g
a link bet ween hu rricane frequ ency and
At l a n tic sea su rf ace tem pera tu re. The team was
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con f i dent that it could go ‘beyond Gray’ by
using the latest scien tific and com p ut a ti on a l
m et h ods to iden tify new pred i ctors of trop i c a l
c ycl on e s .

The plan was to use the Met Office’s dy n a m-
ical cl i m a te models to seek to explain how
ob s erved pred i ctors influ en ce tropical cycl on e
activi ty. It was hoped that from this proj ect
con s ortium mem bers would not on ly ga i n
access to bet ter lon g - term forecasts, but also
that the work would increase understanding of
the cycles and patterns governing trop i c a l
c ycl one genesis and inten s i ty.

The Tsunami proj ect ran su cce s s f u lly for 18
m onths. Wh en funding en ded, three of the
m em ber companies agreed to con ti nue spon-
s oring the proj ect .

The major re a s on that the other com p a n i e s
s topped their funding was cert a i n ly nothing to
do with con cerns abo ut the scien ce, but more
because of do u bts abo ut the usefulness of any
l on g - term forecast to the insu ra n ce indu s try. It
was argued that a single lon g - term forecast is
u n l i kely to ch a n ge insu ra n ce underwri ting po l-
icy and core rei n su ra n ce purchase dec i s i on s .

The companies sti cking with the proj ect ,
l a ter to become the TSR con s ortium, felt that
the forecasts had real va lue. By sharing forec a s t s
with custom ers risk aw a reness increases and
risk miti ga ti on stra tegies can be devel oped. Th e
core ambi ti on — to increase the unders t a n d i n g
of what influ en ces the frequ ency and severi ty of
tropical cycl ones — rem a i n s .

The TSR con s ortium com prises UK insu r-
a n ce indu s try ex perts and scien tists at the fore-
f ront of seasonal forec a s ti n g. The insu ra n ce
ex pertise is drawn from the UK-based mu l ti n a-
ti onal insu rers CGNU and Royal & Su n All i a n ce
and from rei n su ra n ce and risk advi s ory gro u p
Ben f i eld Grei g. The TSR scien tific gro u p i n g
bri n gs toget h er cl i m a te physicists, meteoro l o-
gists and stati s ticians at the Ben f i eld Grei g
Ha z a rd Re s e a rch Cen tre and the Met Office .

TSR aims to: improve the acc u racy of sea-
s onal tropical cycl one forecasts at all lead ti m e s
using new stati s tical and dynamical model
tech n i ques; forecast landfalls in ad d i ti on to
overa ll basin activi ty; ex tend forecasts to new
terri tories (eg So uth-east Asia and
Q u eensland); and ben efit business, govern-
m ent and soc i ety by reducing risk and
u n cert a i n ty.

In an early su ccess TSR pred i cted acc u ra tely

i n c rease; for example, it acc u ra tely pred i cted
the nu m bers of tropical storms, typh oons and
i n tense typh oons in the nort h - west Pacific in
2000 (Ta ble 1) and the landfalls in Japan of
typh oons and tropical storms (Ta ble 2).

TSR has built an envi a ble rep ut a ti on for the
acc u racy of its forecasts and robu s tness of its
m et h odo l ogy in its short life. It is con ti nuing to
expand its servi ces and furt h er improve the sci-
en tific and technical bases of its forec a s t s .
Im proved understanding of these meteoro l ogi-
cal risks can on ly en h a n ce the abi l i ty of insu rers
to meet their need s .

Du ring the coming months TSR scien ti s t s
wi ll be ex tending their re s e a rch :
• To incorpora te Met Office dynamical we a t h er
pred i cti on data into the TSR models at short
(less than four months) lead times. This is con-
s i s tent with the ori ginal Tsunami idea of link-
ing the best of stati s tical and dy n a m i c a l
m odelling approach e s .
• To use regi onal TSR forecasts as input to cata-
s trophe models. Most catastrophe models do
not ex p l i c i t ly all ow for trends and cycles in like-
ly frequ ency of events. The outp ut of a TS R
forecast can be used to dem on s tra te how the
prob a bi l i ty of financial loss of any given size in
the current year is gre a ter (or less) than the
l on g - term avera ge .

David Simmons is Ben field Grei g’s repre sen t a tive
in Trop i c a l Sto rm Ri s k .

in Decem ber 1998 that hu rricane and trop i c a l
s torm stri kes in the US would be above avera ge
in 1999.

The on ly true proof of a forecast is its lon g -
term track record but how can the po ten ti a l
acc u racy and usefulness of a new forec a s t
m et h odo l ogy be ju d ged? One good re sult doe s
not mean that the met h od is foo l proof any
m ore than one bad re sult means that it is use-
less. The on ly near cert a i n ty in forec a s ting is
that the forecast wi ll be wron g.

However, even forecasts with limited skill
can have real va lue. If a forecast is bet ter than
cl i m a to l ogy (ie lon g - term avera ges) on ly six
ye a rs out of 10, an inve s tor using the forec a s t s
for a portfolio of we a t h er deriva tives should
m a ke mon ey.

The skill of a forec a s ting model can be mea-
su red by ‘h i n dc a s ti n g’, ie com p uting what the
m odel would have forecast, say, for the 1990
hu rricane season based on ly on data ava i l a bl e
at that ti m e .

F i g u re 1 shows that real skill can be dem on-
s tra ted ei ght months before the start of the sea-
s on. Sk i ll is ex pre s s ed as percen t a ge redu cti on
in roo t - m e a n - s qu a re - error over what would be
obt a i n ed from cl i m a to l ogy forec a s ting —
R M S EC L s k i ll (%). This robust skill score is
i m mune to bias probl ems assoc i a ted with other
s k i ll scores. * den o tes the model skill obt a i n ed
by including dynamical forecasts for Ca ri bbe a n
trade wind speed obt a i n ed from the Met Office
Un i fied Model (1 June forecasts on ly ) .

The vertical scale den o tes the skill with per-
fect model pred i ctors. The TSR model has po s i-
tive skill (ie bet ter than ra n dom ch a n ce) as far
in adva n ce as the previous Septem ber. Sk i ll
i n c reases ra p i dly as lead time falls bel ow fo u r
m onths (ie after 30 Apri l ) .

The skill levels of the team con ti nue to
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