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ABSTRACT

A technique for diagnosLng east coaat storm

a get of "best fLt' 500 mb pattern analogue
east coast storm dates Le descrl.bed.
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1. INTRODUCTION

The analogue method Ls baeed on the assumption that
sLmilar weather patterns have sl.milar assocLated physical
propertles and w111 evolve Ln sLmllar ways over at least a
short perlod of tlme. classical analogue technl.ques attempt
to match current analyses wlth htstorlcal naps with the ain of
uslng the clLnatologlcal lnformiirt-i6n-.of.-'the .hLstorical
sequences as forecast weather elementB. wtth the classLcal
aproach longer range forecasts requl.re analogue matches over
larger areaa. The classical method is described by NanLas(1951). More recent approaches use analogues rn conJunctlon
wtth NI{P nodel predlctLoos. Norrnally a number of analoguee
are chosen on the basl.s of theLr sl.nilarlty to a model
predictl.on and then the weather elenents related to the
analogues are averaged or comlerted to probabilietic forecasts
for speciflc sites. Further details on thLs method can be
found ln Krulzlnga and Murphy (1983), Wilson and yacowar
(1980), and Yacowar (1975).

The advantages of analogue technlques lie io the speed
wlth which analogues can be selected and the slnpllclty Ln
Lnterpretlng the results. The nala dLsadvantages are that a
very large sample of hlstorlcal casea are requl.red and most
analogue natchl.ng is done only at one lerrel rather than in 3
dLmensious.

The east coast storu procedure belng tested at the
MarLtLmes weather centre ls a sllght varlatLon on the above.
It involves an lnltlal analogue search for matches to the
current and 48 hour forecaet 500 mb flelds, followed by a
secondary selection of the best, analogue matchee based on a
sl.mLlarity to eest coast storn patterns. The procedure relies
on a once-dally analogue search of the 500 rnb flelds which is
carrLed out at t_he Canadian Meteorologtcal Centre (CMC). The
resultLng €truG;tfor;\and dares of the best analogue matches
are transnlEttufT6-Eh-:Maritimes Wearher Cenrre (MWC) for
further processing.

CMC ANALOGT'E SELECTION

The analogue selectLou for thls east coast storn
procedure Ls carried out at the CMC once a day followtng the
completion of the 0000 Gl[T forecast cycle. Ttre current 500 nb
analysls and 48 hour 500 mb prognosle are passed through a
pattern matching procedure whLch involves a search through a
33 year flle of 0000 c![T 500 nb ftelds. The degree of
slnl.larlty is measured by calculatl.og the llnear correlatlon
coeffl.cLent for each of the paLrs.
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The historlcal flle ls currently available for the
period L949 - 1981. The ftelds are represented on a 105 pol.nt
grid wtth 5"1at., 10"1oog. spacl.ng, coverlng North Amerlca and
adJacent ocean g1'€BB. - -;:'--=':=: ---':r-. -- -

The analogue search Ls through a 3 nonth perLod centred
on the current month. In practlce dates more than 4 weeke
either side of the current date are not too cornmon, so thls is
a reaaonabte restrlction. The search lnvolves comparlng the
current analysls agaLnst each hLstorLcal fleld as well as the
48 hour 500 nb prognostlc fteld wLth thar two days following
the date used ln the flrst comparlson.

On thLs baels the best 20 analogues (10 best analysis
correlatlons and 10 best prognosLs correlatLons) are selected.
The analogue dates and the correspondlng correlation
coeffl.clents are transnltted to the M.W.C. as the FXCNO2
bulletl.n whlch arrlves datly at about 0730 Gtm.

3. EAST COAST STORM SELECTION

The next step ln the procedure ls to compare the set of
CMC analogue datee agal.ns! a set of M.W.C. east coast stor:m
dates. Thls set of storm dates whlch ls belng assembled
contlnuously, dates back to 1966 and contalns about 260
cases.

The selectl.on criteria for east coast storms are ag
follows:

1) It must deepen at least 24 mb tn 24 hours.

11) Sustalned wlnds of at least 35 kts over land or
45 kts over lrater must be obser:ved at some time
over the courge of the gtorD.

tfl) The stom centre, after condLtLon l) has been
met, must be ln the speclfLed area of Lnterest as
shown Ln flgure 1.

In order to make the etorn archlves more complete, all
tropLcal storms that Lnvade the area of lnterest are also
selected. It ls not llkely, however, that these cases can be
utlll.zed ln an analogue s€DS€.
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rate of one every 4 to 5 days. In mauy of the natchlng
sltuatl.ons eaat coast deve-lopnenE.-had-.a1ready taken place.
Some cases were false alams, whlle others, partlcularly those
ln whlch 2 or more Lndependent matches were made, gave aome
lndl.catlon of east coast developnent 24 to 36 houre ln advance.
It was also noted that certaln historlcal east coast storm
cases tend to be chosen relatlvely frequently.

5. CONCLUSIONS AND FI]TI]RE I{ORK

An experl.mental techulque to dl.agnose east coast Etorm
situatLons usLng analogue methods has been descrlbed. Trlal
runs to date lndicate that the technlque may be operatlonally
useful, but there are sufflcLent numbers of false alarns to
suggest that the matches must be used wl.th cautLon aud should
be weighed aloog wLth other avallable evldence.

The winter season frequency of occurrence of the
analogue rnatches l.s greater than the frequency of occurrence
of east coast storms. These can be brought to roughly the
same frequency by lncreasing the linear correlatlon reJectLon
llnlt s1lghtly.

The repeated occurrence of certain analogue cases looks
lnterestl.qg. It suggests that matry east coast development
sltuattons fall lnto a few basic types which are typlfied by
these recurring analogue cases.

The next phase of the experLment wtll begln thts fal1
when the technlgue w111 be run operationally. A full wlnter
run should make avallable about 50 lndependent cages for
detalled assessment. The results of the 1984-85 operatlonal
test w111 be publlshed ln a later technical oot€.
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FIGITRE 1: Area of Lnterest for east coast storm
selection.
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