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ABSTRACT

Durlng the Canadlin Atlantlc Storis Prograrnrne (CASP), experLmental,

. .Centre. Verlflcatlon of the Shebrwater publlc forecasts'and the Sable
marine forecaste', each prepared ln tabular format, reveals'that the
CASP Forecast Centre ltas able to produce forecaste superlor to.those
prepared ilthout the beneftt of the speclal CASP data Eets aird experl-
mental forecast guldbnce products. Although lt 1e difflcult to
lndtvtdually assess the lnpact on the forecasts of the CASp datai. a.
elgulflcant lnprovenent Ln the ehort-range preclpltatlon forecasts is
attrlbuted ln large part'to the foreeastersr u6e of the r.cIDAS dlsplay
system.

The use of tabular forecast data lnput rras found to be unbatisfactory
by the partlcipatlng forecastera. Attenfts to predlct mesoscale detall'
beyond 6 to t hours were unsuccessful.
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rnttoa,r.ti-_on '';"

The ianadian Atlantic S€orms Programme (CASP) waF a major
expeiimbnt designed to improve the understandirig and'predictj-on
of the winter storms that affect the Canadian Atlantic Piovinces.- Of particular iri'terest to. the forecasting. group was the aim of

. 'studying the structure of- mesoscale featirres within these J.arge

. storms features. of'specific interest to the public such is
rd.in-snow boundaries, rainbands anb freezing. rain areias.

a'ChSp Forecast Centre was es'tablished adjacent to the Maritimes
Weather Centre (I',II{C), in Bedford N.S. This Centre was staffed by
experienced forecasters from several Weather Ceritres and op6rated
throughout CASP.

the setup and workings of the CASP Forecast Centr'e are set out. in
detail in Atlantic Region Technical Note 86-001, and will be
briefly- summarized here. "

' r ;' i"

The forecasters had available to them'''most of the extenSive data-
gathering netwoik which was establishbd for-the experiment. This
included.an enhanced network of 3-hourly radiosonde rbleases, twq
inesoscal-e networks of 10 m towers, a specially eguipped observing
site at Shearwater, N.S., which included a ground-based microwave

. radiometer," three weather radars including a portable unit. on
.. Sable Is1dnd and an enhanced observing network manned by
- volunteer weather observers " , :- fn addition to this extr'a data, the forecasters'had available

numerous graphical display devices which were capable of
' presenting a wide variety of.. mostly experirhental forecast
guidance'products. These included a 100-km reSolution finite-'element NWP model centred over the Maritimes (the FE-CASP,
developed ,by RPN), RAINSAT (a satellite image decode disblay),
and various Model Output Statistics (MOS) "forecasts, covering'most
"of the forecast elements. Most'powerful of all, thd forecasters

. had the. use of the McIDAS display system "which provided satellite
image " display and .field overlay .capabi.lities, (ref . Atlantic
Region* Technical" Notd ,(anrrg) 85-002 ) .

i

The CASP' For€:cast Centre nia three important functiohs. Its
primary rbsponsibility was to give operational".forecast support
to the'CASP Logistics. Committee. The forecasters werej also to
evaluate the usefulness of- the extra equipment and data which

-.weref provided. These evaluations are given in a series of
.. reports on CASP listed in the bibliogr"ptry.

Finally; the ., forecasters' were . to wr'ite special mesoscale
forecasts, in an experime-ntal "digitaI"- fbrmat. These are the
forecasts, and their verifj.cation, which are disbussed in this'
paper



As 'a control, hbwever, it was less
forecasters prepared their forecasts'
set of circumstanceS. .For ejxample:

,'

In order to provide as meaningful a comparison to the
verification of the forecasts issued by the CASP Forecast Centre
as possible, it was necessary to have a control set of forecasts,
which would 6'e issued without this extra data and special
forecast guidance 

,

Rather than irs'e the"I\MC f orecasts as 'a control, which would have
meant both rigidly separating the two offices and depriving the
Maritimes Weather Centre'of valuable information fcjr their area
of interes.t, a special Forbcast Centre'was set up adjacent to the
Newfoundland Weather Cehtre (wtrtC) in Gander. For reference in
the text, the CASP Forecast Centre in Bedford will be referred to
as.the MFC, and the one in Gander as the NFC. The NFC prepared
the same forecasts as the.MFC using the same forms and formats
(see Atlc. Rgn. Tech. Note 86-004). i

than exact becauie'€tie Nrc
under" a -somewhat different

i) the NFC forecasters prepared.fbwer forecdbts but had less in
the way of technical support

ii) these f6recasts were a primbry raiher than .. secondary
functj.on for the NFC as the forecasters did not have any
additional duties directly in' support of the maj-n
experiment,

iii) the NFC forecas€ers w6rb .generally junior staff while the
forecasters in Bedford were all experienced (though.some
were not experienced'in this'region), and lastly,'iV) the forecasters in Bedford were on-sj.te and largely'familiar
with the arda while the Gander foreiasters were neither.

a control it still had" value as the whole
certainly has similar forecast probl'ems and the
'Gander hras supervised by a very experienced

1. Description .of the lioreiasts

d aetaited descr5-ption of the iorecasts is cohtained iir the CASP-
Operations'PIan. In Appendix 1 are sliown the forms used for each
of the forecasts. These forecasts were an experimental design,
to try and come up with a methdd of bbst providing mesoscale
forecasts. They were intended to provi.^e a complete. picture of
the weather elements at d point over shor " time steps.':-* Briefly,
the forecasts can be ddscribed as follows3

Site Specifib Gridded. Pub1ic. Forecast - This forecast was valid
for 18 hours from the issue time, with forecasts of each element
at 3 - hourly'intervals. the forecasts were reissued every three
hour!. ft vJas specific to Shearwater, N.S. which was the primary
base of CASP field operations. ,

Nevertheless, bs
Atlantic area

o junior staff at
- "f orecaster.

I
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Due to some confusion' in the origi*nal construction of the
forecast forms, the NFC issudd these forecasts for 24'rather than'L8 hours, Ers is noted in the,report by A. Earle. Their forecasts
were only verj.fj.ed for the first 18 hours. '

!+Site Specific Worded Public Forecast - This was forthe same site
although with' only a 6-hour valid period. However j.t was a
worded forecast specifically designed to be concise for rapid
dissemination and short-term usage. It 'was not verified'as it

" .expressed part.of the same forecast as that of the gridded
format.

Site.. Specific Gridded Marind Fore-cast - This forecast was valid
fot 24 hours from the issue-tj.me, with forecasts of each element

, dt 3 hourly intervals.. The forecasts were reissued"'every six
, hours., ft was specific to"the area near Sable Island, -and an oil

rig operating in the area was intended. 
._1= 

ah" vef ifying 'poin€.

This site sel'ection wds made in orOe'r to havb some consistency in
, ,, the verifying data, As elsewhlere only varyS.ng numbef s of ships

would'be obtainable.'

'. Kennebacasis Enhanced QPF Forecast - This forecast was developed;
in res'ponse fo a request from the River Forecast Centre j-n New
Brunswick. The elements weie forecast for the Kennebacasis catch
basin, centred around Sussex, N.B. These forecasts were sent to
the Rj-ver Forecast idntre and will not be -verified Locally;

hain/rreezing Rain/snow' Boundaries - These were ]i"o.tron" lh"rt"
of th-e various boundaribs. The isochrones were at 5 hourly' ihtervals and were only produced for "the CasP stuily area. The

- appended form shows only the checklist that hras to'accompany the
charts. " -: "

.Total Snowfall This .hras. another isochrone chart and was a
for.ecast of storm "totals' for snow. These two isochrone chirrts
will not he verified
w"ara Forecast --, ID reality, wave forecasts were not prepared.o It
was found that very little real-time wave. data .hrere available at

. the CASP Forecast Centre and most o'f the forecasters has no'dxperience in wave forecdsting. fndtead, simple tabulations of'the wave height-' forecasts 'at 'the verifying points .were kept.
:'Case,si,udies'will .be done later by forecasters 'from the Canbdian' Forces Meteorological- and Oceanographic (MetOc) Centre. *

^:
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2. verifLcatLon l,tethods

The ldrge humber' of-, elements forecast and the unusual format
reguired special progrhmming to be done to verify the gridded
fbrecdsts. For this reason, only. the major elements in each of
the'public and marine gridded forecasts btere verified.
The' verifying data was rrrawrf observational data taken from Ml{C
archiv€l tapes without quality' control. Only those observhtions
which had a f orecast rrmatchr' , and vice versa, were used in the
case - of wind and temperatures. For precipitation foiecasts a
three hour verifying window was used

2.L Public Forecast Grid (for Shearwatbr)

The precipitation forecasts hrere verified in two ways. The-first
wds a twci -by two contingency table ot. occurrence or non-
occurrence and the second was a simplified precipitation-type
contingency table. Mixtures !'tere taken to be. Itworst case"; the
verifying phdnomena could occur anlnvhere in the three houily
period; and .very light precipitation of any t}rye l.ras not"iTcluded.
,a
The forecast temperatures"wdre.3 hotrrly s$ot values. Maximum. and
minimum temperatures r were not forecast explicitly. The
ternperatures were verified in terms of Mean Absolute Error (MAE),
Root Mean Sguare Errors (RMS) and Bias. fn addition, to give an
indication of usefulness, the frequencies of errors of various
magnitrides..were .tabulated. In these tabulatiohs and others,
because of" differenbbs in sample sizes (either differences
between the MFC and NFC or between forecast projection times)
numbers in tbe tables have been normalized to total fOQ9.

:c-L

Verj-fication of "this forecast presented some problems'. While in
principle, the forecasts were prepared for the site of the Sedco
709 (approximately 100 km east of Sable Iiland), in practice,
because the Sedco 709 was on-site for only 6 of.the 9 weeks of
thd experiment ahd because wind observations " from nearby Sable

, Is1and were available much more freguently, many forecasters r^'ere' in fact attempting to predict conditions occdrring at Sable
Islahd. Consequently, foiecasts were verified 'against .both the
Sable fsland observations as well as the reports from the Sedco
709. The anemometers"on the 709 are situated approximately 25 m
above the' sea which is only.slightIy higher than the average ship
anemometer height of 19.5 m, therefore no reductions were done to
the rig' s wj.nd speeds I

Foreca'st errors.hrere summarized in two ways. First, standard
error statistics ,(mean error, mean absolute error, root mean

I
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, 1 '; - sguare error ) were tabulated-. both for the wind speeds and
- ' directions. Second, conti.ngendy tables and their related scores

for wind speeds" and directions were .prepared. r. Due' to sample
bizes, the . wind dj.rection '' contingency tables have only 4
categories (i.e.", 4 quadrants) while the -standard marine
categories.(1ight,moderate,strong,ga1eandstorm)we.reused

, 'for the speeds. Becduse of the CASP : interest., in 'strong wind
situations, the light- 1nd moderate wind speed categories hrere
"combined, resulting in 4-wind speed categorS.es. 1 ' r

l, 3. Verification Ta-bles
,i *. l.

: The results of the verificatioh of the gridded' public'fcirecasts.against'the "Shdarwater observations are shown in Tables'1.1
through 1.4. tt

" The'first two tablds give UXn/neiSZBias scores and the magnitude-
of-error counts " (normdlized) respectively. Th'ese rdsults are' also shown in graphs 1.1 .and t.2. 1 ". ' .

tial
The secbnd two tables give the precipitation verifieation-.results l
of. the .CASP '-"Forecast Centre in Bedford (Table L.3) ahd the

, forecdst centre in Gander (lab1e 1.4). Part of theise .results is.also shown "in graphs' 1.3 througd f . S'.
,r}

Abbreviations used-in the. tables:

MF'C -- baSp Fbrecarct Centre at the Maritimes Weathdr C€ntre
a

' NEqC .-: CASP."Forecast Centre'+at' the Newfoundland .Wedther Centre
t^. .MAE -- mean absolute error, r " r

RMS -- rbot mean square error " i o 
,

- ' '"' LgE/mdt -- win'd speeds beiween calm and 'L9. knots
E1't

<-",a,* zI- --. freezing rain i , -'-
i R/s a inixture bf snow aird rain . i '

*'
t Nil -- no precipitatioir. "r-
tr,'
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{. DLseussLon of'Results :'

. 4.1 Public Forecasts

4..1.1 Temqeratuqe Forecasts

The temperature forecasts are not identical with the nationally
verif ied maximum and rninimum 'temperatures. Instead they are
three-hourly spot - values.'However the national verification
scores for Halifax from IvIWC are given to provide some comparison.

The MAE"s (see Table 1.1 and Graph i.ft for MFC wbre consistently
' better than those from NFC. They both compared favourably with

the nationally verified scores for Ha1ifax. The NFC had a bias
(see eraph 1.2) that was'fairly flat and remained just nedative,
while the MFC scores became significantly more negatj.ve with

'hours-into-forecast. In fact, for the ,last nine 'hours of the
* forecast, ths bias and MAE are nearly egual indicating a strong

trend to underfordcasting. Because of staffing limitations, the
. CASP-FC vras not manned 24 h/day except during Intensj.ve
observation periodi"(fOP'S). Since'forecasts 'were valid for an

.18-h period, and since, moiit"forecasfs were prepared during the
day, the final hours of the forecast period were usually near the- time" of minimium temperature. This is consistent with
verif ication scores. from the "lvIWC'where the minimum temperatures
show a'large negatJ.ve bias

4 . 1 ..2 Precipi-tation Forecasts

The precipitation fbrecasts were verified both by a yes/no tormat
and for individual precipitation tlPes. fn addition, a simple
percent correct was calculated for each hoir into the forecast.

, The. precipitation forecasts had a tendency to worsen with time
though for snohr particularly, the NFC curvb is quite flat (see
.Graph L.4). The MFC Threat dcores were consistently better than
those of the NFC. fhis is evident in both the graphs of the
combj.ned percent correct scores (graph 1.5) and the individual
graphs'for threat scores for rain and snow forecasts, (graphs 1.3
and l-.'4 ) .

There was a proportionally higher amount of special'ptecipitation
and precipitation-tlpe guidance available at 'MFC than for the
other forecast elements and this is reflected in the relati-ve
scoreg of th6 two offices. . 

-

The wind direction contingency tabl^es are presented in Table 2.L,
-while Table 2.2 represents the wind .speed'.contingency tables.
These tables are bomposites made from all the forecast Projection
times.

4
I



MAE, RMS and bias (mdan . error) statistics for speeds and
directionsr, separated by projection time are given in Tabre 2.3
for the forecasts verified against Sable fsland.and in Table 2.4

. ..'for" the forbcasts verified 'against the Sedco 709." Approximately
r 3 times .as, many verifying observations are available- from SablL
,, Island as 'from the Sedco 709. The" small number ". of rig

observations i's .. reflected by the higher r scatter in tha
irerification statistics in comparison to the more stable Sab1e

, tsland statistics which show the expected gbowth of MAE with
forecast projectj.on time.

fn. comparing wind speed statistics in fable 2.3 and 2.4,. it is
. apparent, in the shorter time "periods (up to t h),- that the NFC- had larger errors than the MFC when .verified a-gainbt Sable
- Island; but had superior- statistics when the Sedco 709 was used.

In dj.scussions with forecasters 'after the project"it was found
that Newfoundland. fo-recasters made more effort. to forecast for'the- Sedco, '709 , whil_e MFC forecasters more often.'- coirsideied their'forecast ,Fo be valid for Sable,Island. This helps to explai.n. th_e
ab&e-notbd 'trend. I '

Ther6'is a small'positive bias in all wind speed fore-caSts when
. verified againsd Sab1e Island- 'while all"forecasts have a falrly
" strong.negative-bias when verified "against the Sedco' "709. , These
i biases are di.rectly related to the siting of the-,anemometbrs at ''
' the two locations. Although scarcety more than a sand bar, Sable

Island'winds are affected by terrain fricticjn. Realizing this,
forecasters. would inflate their forecasts relative to Sable to

' represent gver-sea conditions. .On the' other. hand, since'the
Sedco ?09 i'aneinometers are situd.ted 25 1 m above the sea,
.forecisteis:wouId deflatb their forecasts in relation to'the 709'

, observatj.ons whgn forecastirig for. the standard 10 m _level. :

One item"of particular interest in the verj.fication statistics is
the accuracy- of thb gale force wind- forecasts.. It is app.arent

'from Table 2.2 that gales^are seldom observed at Sable Island but
.. are relatively common at the rig. Forecasts*appear to faII' " soriiewhere in between: with gales being forecast too often j.n

'-.compatison to Sable hnd too seldom in comparison to the 709. In' looking at the gale forecasts from a different perspe'ctive
"another tiend is evident. - Graph 2.I shows the number,of gales

" 'forecast as a.lfunction of brojection time. . Not only is it
_ evident that the- NFC- forec.^ast gales much more freqently. than thb

MFC, there was'r..also a strorig tendency on the par! of both offices "'"..

to forecast. giles in the latter " plrts" of .lne^ foiecait period.
Appa-rentli, forecasters were frequently forced to "back-ofi" from

';. initial predictions"of'ga1es'as the verifyihg tj.me drew nearer.

. Tible 2.g 'rho*"l that mean errors (biases) atsCjciated with the
directj.on forecasts-,verified at Sab1e Island_ are-. all'-quit_e small
(under 10 degree5) ahd variable. ceftain di-fferences are -evident

- when the forecasts.are verified against the,sedco 709. In the



shorter time peribds, dj.rection '' forecasts exhibit 'a more
consistent negative bias (Tab1e 2.4) meaning* ttte! winds were
closer to geostrophic ,(directionally) than forecast. Such a bias
j.s consistent with the fact that 'many forecasters" based €heir
forebastb on the observed conditions'bt Sable Island. However,'
this does not explain why the bias- dj-sappears at the longer
projection tinies. Siirce the same . basic-forecast set is being
verified in Table 2.3 and 2.4, it is 'apparent that the smaller
sample size for the Sedco 709 (S times as'many Sable Island
forecasts verified) has a destablizLng impact on the statistics.

5'. Forecasters Comaents

5. 1' G6neta1 Conrments
'a

The requir6ments of the Logistiis'.Committee and the scientists
always took precedence in the forecasters' time committment.and
blcause of 'the interest in the .project 'the traffic volume through
the" cASP-Fc was inevitably very. 'large. The site specific
forecasts were often relegated to a secondary duty due to these
dgmands on the fore''c'asters' time

ffre uirfainiliir format, the large number ,- of entrj.es to be made
(ttre public,'grid had 78 elements, the marine 64 and Kennebacasis
55) and the fregubncy of issue (every three hours for public and
every six hours'for"the marine) made these forecasts- very time-
consuming to prepare especially as the forecasters were learning
to use the new eguipment at the same time. The forecasts
probably t never rebeived as much" attention' as" they might have
under different testing conditions

The forecasters also.cornmented that mesoscale technigues can only
be used for the first six to nine hours, and that'after that they
weire, in effebt, bornpreissing .normal forecast technigues into a
mesoscale format or stretching me-soScale techniques beyond their
valid'period.
5.2'Temperature ForecaSts

The forEiistets varied guite a bit on theii.mesoscale temperature
forecasting techniques. Generally they ztrould use standard
fore'cast technicjues t6 produce maximtm and minimum temperatures
and then interpofdtd t'.1e three hourly values'. While referenced,
the lateness and j.ndeed absbnce of the statistical products
caused them to'be used ihfrequently. (For further details on'the
usefulness oE these pfodubts"see'Atlc. Rgn."Tech. Note 86-006).
A general consensus seemed to be that mainly standard techniques
vJere used, -and a survey'of the support materiaf shows that not
much in the way of special tempbrature guidance was available.



The- microwave radiometer (see o;.. Rgn. Tech. Note 86-009) das
; useful for confirming fronCal passageb and Obtaining guantitative
. information on the changes in 'the freezing levels and
' thiclinesseso Similarly, the' FE-CASP forecast .temperature

profiles were sometimes found, useful, particularly'Iater in the
project when- the forecasters had become more accustomed, to the
produ.bts. (For'details on the products and-.usefulness of the FE-

, CASP, see Atlcl Rgn. Tech. Note 85-010. )

l'5.3 precipitation rorecasts 
'. o'

The FE-CASP. (a special higher,resolution version .ot CMC's
operbtional Finite Element Mcrdel with a I'window'r, over the CASP
study area) was .probably . most used in the precipitation
forecasts. The three-hourly QPF's were very helpful in
understanding the patterns. The"precipitation rate graphs proved
to, be reasonably accurate (though it was sombtimes difficult to
relate the scale used, a -confusing rrmm per 6 hours'r interpolated
for that hour, to the actual reports). These graphs showed the
change between precipitation tlpes well andl were freguently
consulted.

x. -t

One of. the biggest problems with the MOS display was that it'frequently lacked .discrimination, giving each tl4>e nearly egual
probability in difficult situations. The other major drawback
was a lack of a straight "probability of precipitationil forbcast.

," The radiometer hras igain useful as a short, range tool. For a
straight yes/no forecast'of precipitation; the McIDAS r^ras heavily, used. It was also' 'of.- sbme help in forecasting precipitation
.type; because the hourly observations coirld 'be overlaid on the
satellite 5.mage and rough relationships coul-d be estbblished.
The enhanced Halifax radar was also a very useful Short range (up' to 3 hours) tool for this forecast.

5.4 Wind Forecasts'

There wa's a certain ambunt of confusion on the part of
forecasters \perparing the marj-ne wind forecasts. While the
forecast sit'i!'was'intended to""be the Sedco 709;. iri' practice many
forebasters prepared their forecasts for Sab1e Island because of
the more complete observational reiord. As a result, forecasts
in-- general, and MFC forecasts in particular, verified bett,er
dgainst the Sable Island observaFions \han those from: the Sedio
709. 

j -. 
,t

The wind stresi' charts which r^rere produeed, from FE-CASP were
seldom used by the forecasters due to lack of familiarity. As
further elaborated in the report by John Pearce, (At1c. Rgn.

"Tech.Note 86-010), no documentation was provided for the use of
these produ'ctd..' The forecastbrs, while generally understanding

,what' they meand',.,were dnable in this short time to integrate them



j-nto the forecasting, Process';

The V9 Spectral was - the primary guidance for wind forecasting,
with normll subjebtive modification procedures being 'used: The
FE-CASP was also referenced, especially as the fields were
available at six-hourly intervals. The radiometer was useful in
confirming frontal passages. Some features on the McIDAS allowed
the forecisters to get speed of clouds, and make inferences about
low level flow. The McIDAS was generally the. most used tool for
many of the forecast elements

5. 'PotentiatrUsefulnessn ' r

t.

The written public f orecast, 'if bonver-ted to regular use, ' could
bb a concisL, time- "and space-limited 'forecast tailored'to the
population centres. Quickly updated or amended, distribution
Loufa be rbstricted to the. intended audience by dissemination
through ATAD's and local commercial radio. " .i'

The gridded. public forecast would not be 'an effective way. to
compose regular public for€casts. The number of representative
sitls that would be reguired'and the large number of elements
within each grid,'make this method too curnbersome to be used
except possibly for,special applications

The gridded marine forecast has that same disadvantage,-however
the numerichl ' foimat.if modified could prove more acceptable to
mariners than 'the .current 'written fofmat .which' occasionally is
difficult to sort out hhen heard over the radio.

7. Conclusions

The evaluati6n reports of' the'CASP forecasters concerning the
extra data, equipment and numerical guidance are available in a
series of atfanlic Region Technical Notes (see bibliograptiy) and
are also summarized.in A.R.T.N. ..86-001. -The impact of these aids
on the products of the CASP .forecasters can piobably never be
completely knowh, however, the rierifi.cation results do'suggest
someconclusions. , ' 1

The "di$ital'f format was'not a success as it was very !ime-
consurning and tended to break up. the natrrral flow of the human
thought process. Since forecbsters,tend to think graphically' a
graphical inPut'sei:ms to be logical

The.temperature verification scores of'MAE for both offices were
somewhal better thhn those achieved by MWC. In general the MAE

of the'MFC was superior .to that'of the NFC, although the latter
had a very"small bias. .The idea of 3-hourly temperatures was
interesting to try, however, - for an operational 6 to t hour

10



."mesoscale forecast the .best solution might be to have onet"temperature and a trend, or start and. finish-tbmperatures.-

The precipitation, occurrence and type forecasts were very
Succesiiul, achi6ving rates of 75'to 85 percent correit. In this
area th.e MFC-consistently outscored the " NFC. a fair amount oi
special guitlance was avaifabl-e for these forecaists although
unfiniliari.ty caused some of the FE-CASP outputs to be under-
utilized. 'There was surprisingly little faIl-off of skill with
forecast projection time for this element. 

.,1

' One notable feature of the wind forecasts was the tendency to
forecast gales towaids the end of the forecast peribd, especially
beyond 12 hours:' Als,o notable was the fact that the NFC'forecast
gales several times as bften.as the MFC. For wind forecasting,
luch charts as the wind-stress field from the'FE-CASP were under-
utilized
The McIDAS display statj-on $tas very conclusively a -highly
effectivb short range forecast tool. As detailed in the report
by J. Abraham (A.R.T.N. 85-002) this graphics display station
allowed very detailed use of satellite images, both in looping
capability and in the ability to overlay mete.orological fields to
oblain instantaneous relationships. The strength of' the

- precipitation forecasts htas strongly aided .by this piece of

;::;""t.lu" ", equipment and numericat models outputs were uodtr
unfamiliar and not as accessible as the McIDAS. .More experience
with the niicrowave rad5-ometer, RAINSAT and FE-CASP would have
made them more riseful. They were increasingly utilized as the
experiment progressed.

The experimejnt showed that mesoscale techniques' are riot useful
beyond 5 to 9' hours. At times, all forecasters had difficirlty
keeping track of the overall picture because of the overlapping
of regular and mesoscale forecast techniques. fn some cases it
probably resulted in a net loss of skill because the forecasters
attempted to stretch mesoscale teihniques beyond their useful
period 'or compress regular techniqueq by interpolation..

The CASP experiment in mesoscale forecasting was a useful
e*ercise and unique for the following reasons o' .

f.

-It was a cdmplete forecast system comprising observations,
analysis and foiecasting, data processing aird communications.^

-The goat vttas to look for a combined system of data and
instrumentation with the emphasis being on determining the system
which would best meet the needs of the forecasters.

-The CASP f orecasters were debling with " the structure.'within

1L



major systems rather than concentrating cjh isolated events such
, as thunde:storms.

-A variety of forecasts for different" user groups htere prepared.

-A}though not pe'rfect, it htas a cohtrollbd e>iperj-ment, and
iritercomparisons can be made

The format arid results of the'forecasts combined with evaluations
" of the forecast aids will be useful in the desigir of work

stations for forecasters, and in the design of future
'expgrimental programmes like CASP. ,

t2



(i) Temperature Forecasts-

Scores
MAE : RMS Bias

FCSt hr MFC NFC MFC NFC MFC NFC''

Public FoTecasts Verification - Shearwater, N.S.

! _{3 1.15 1.,14 I.57 1. 91 -0.5 '-0.4'

6" 1..72 L.95 2.26 2.'58 jO.8 -O.5 * f

" 9 2.03 2.32 2.6t 2 .99 -0 . 9 -0. 8

' -12 2.26 2.60 2;9t 3.25 -t.7 -0.9

15 .2.5L 2.70 3.20 3.31 -2.2 -0.8

18 2.78' 2.73 3.49 3. 39 -2.t -0.5 i

Maritimes^ Weather Centre Scores
(from Natibnal Verification System)

MAb Bi.as

Jan. M^NK1 3.16 0.97
MrN 3.84 -,0.29

'Feb. MAxl L.68 0.11,*1" .3.2e -L.2e

Mar. MA!(l ' 2.29 0. 10
MrN 2.55 -0. 00

Table 1.L

i
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Temperature forecasts for Shearwater (cont'd)

Magnitude of Errors

4to5 7toL0Lto3 >10! -0 I

i-------i
llll

..Fcst hr

3

6

9

t2

L5

18

MFC NrC l'
I

-i

I

278 249

L76 t76

185 130

1.55 94

irs ros

MFC NFC

693 581

tit 66L

627 551

62t 53L

593 611

frffC nfC

-

25 70

115 146

t72 186

Igg zas

222 253

253 234

MFC NFC MFC NFC

0

.0
0

0

0

0

277 / 30L

278 / 30t

279 /30L

277 /298

275 / 2'96

273 / 29s

4 0

L7

33

30

30

37

9

0

0

0

0"

01,32 115 538 6t4

7

T4

25

51

77

Note: In order
normalized such
The actual totals
right. -

Table 1.2

to facilitate comparisons' numbers have been
that row totals (both for MFC and NFC) are 1000.
for each row are given in the columns to the

r)

$

'',<

1"4



" Tab]e 1.3

F,r.eci oitat ian Cc,nt ingrency .Table ,
t

Maritirnes CASF' Fc,recast Cerrter Hr-,lrr (tJ Fc'r'ecasts
I " Rc,w Threat Fdrcent

Yes Nc, Tc,ta1 Scc,re Cc.r-rect
Yes" 61 lE 9J .z
Nc, 31 748 t79 .8

llE 16Cr ggg S4. E7E Obser-vat ic,rrg

Freci'pit;t i':'rr Type Cont ingerrcy Table
t1

, Marit inres CASF 
"Foreca'st Cerrter. Hciur. (lr3 Fc,r'ecagts

-l Rc'r,l Threat Fer'cent
Rain Snow ZR R,/S Ni i Tatal Scc,r.e Cc,rrect

Rairr 19 1 1 Cr 7 eA .6" ;
Srraw (:r 53 O Cr 5 5€ . 6.
ZR' (:r E 3 C) I 6 ,4
R./S 0 I rl Ll c) 1 (:). C)

Nil 4 e7 0' CI 14S t7g .8 ; '!
E3

t r " F,riecipitaticii, Cc,r,tirrgerrcy Table
ti

. Mar'it iri'r"es CASF Fc,r'ecast Ceriten Hc'r-tn OE Fc,r'ecagts

Rc,w Thr.eat F,ercerrt .- '

Yes N,r ,Tc,tal Sc,rr-e C':'r.retrt ', \
Ye= E4 EE 85. .5 ;,Nc, 36 153 149 -. .7

l(lcl t73 e17 79. E75 Obser*vati..rnl
: . F,rec i p i t at i on Type Cr-,nt i ngency Tab I'e

\ . .. Mar i t i rrtes CASF' Fc,r'ecagt Cent er . ' Hc,ur CtE Fc,r'ecast s

. R,rw Thr-eat Fercent
Rairr Snaw. ZR R/S Ni 1 Tc,tal Scc,ne .Cr-,rrect

' Rairr 1g .Ct (t C) I gG .6
Sn(]w O 4Ct 1 C, 13 34 .5. : zR' 'cr e e (] 1 5 .e

' R/S O O I C!: O 1 Cr.Cr

- Ni I .b EB E o 1sJ .18e. .7
E3 7I E t-r 773 E13 77. e75.Obser.vat ic,ns

".t5



" Tab1e" 1.3

Frecipitat ic,rr Cr,nt irrgelrcy Table
l,

lrlar*it irnes Cf;SF, Fc,r-ecast ,Cerrter. " Hc'r-rr. {r9 Fctrerlcastg

Eow Threat Ferrcent
Yeg Nc, Tc,t a l, Sc,:t.e . Cc,rre'ct

Yes 5S E3 81 .5
Na 44 193 197 .7

1Og 176 e11 ' 76 . E78 0bservat ic,ng

Frecipitat inn Type. C,rrrt iriger'cy Table

Marit irnes 'CRSF Fc,recast Cerrter Hor.tr (rB Fc,recasts

'" R,:iw Threat Fercent
Rain Srr,rw ZR R,/5 Ni 1 T,rtal Sc':,r*e Cnr"rect

Rain e0 1 (:l O 4 Eg .=
srrc,w {:, 31 1 O 1A 50 ,4
zR 1 1 .e O 1 5 .e
R,/S "rlr O 1' {l O 1 O. {J

l.lil 13 eE e f-r 153 137 .7
34 6'e 6 * (l 77.- g{}6 74. 878 observat i'c,rrs

Ft'ecipitat ic,n. Cc,rrt irrgency Table

Mar i t i rnes. CASF Fc,r'ecast Cent er H,rur' 1E Fc,r'eca=t s

Rc,w Threat Fercerrt
Yeg Nc, Tc,tal $cc,re Ec,r.rect

Yeg 53 EE 73 .4'N,r 47 i=+ etrr .7.
lt-rtr 776 'eLr7 73. 376 Observat-ir,rrs

rl

'F,recipitat ic,n type Canfingency Table
.f"1

Maritirnes CRSF Fc,recagt Center Hc,Ltt' 13 Fc,recasts 3

Raw Threat Fercent
Rain 'Snaw ZR R./S Ni 1 Tc,taI Scc,r:e Cc.rnect

Rairr 77 1 Cr O 3 e1 .5' snc,w ' cr Eg g - 
-c) t7 48 ..4

ZR 1 Ct e Ct 1 4 .E r

' R/s o ci 1 o o I o.o
Nil 1e' 3E , 3 u 154 'E()1 .7'- 30. 63 g 0 " I75' EC)E 73. E75 Observat ic,rrg

l("



i'i { '

a

-Frecipitat ic'rr C,:,rrt inqency Table

Marit irnes CASF Fc,recast Eerrter.

R,rw Threat 'F,ercent
Tc,tal Scare Cc,rrect 

+

H,rt-tr 15 F,rrecagts

I

15 Fc,necagt g

75. " e6g -Obser.vat i,:,rr5. 
.

!.

Yeg Nc,
Yes 5e Ee
Nc, 47'153gg 7v=

74 '.4
eCrC) .7
ec)5

Table 1.3

Ni 1

E
t4

.,o
1' 154

t7L

Ra i rr Snc,w
Rain 15 e
Snc,w 1 gg
zR I 1

R/S cl 0
Nil li 34

ES 6A

I

Yes Na
Yes 53 L7
Nc, 45 154' 98" 171

t

7=a. 
" 

E74 Obsertvatic,rrs

77 . E69 Obser vat i c,rrE. ,j-*

Freci pitat i,:n Type Cc,r,t ingency' Tabler

. Marif irnes CRSF' Fc,r'ecast Cerrter'

o

Hc'ttr

Rc'w Thneat F'encent
'ZR R/S Nil ";T,=tal Scc,re Cc,r'r.ecU ..-r

c! c) 3 ec) .5
1 0 18- 49 .3
e c) 'l' 4 .3
0 0 1 1 (:).o

' e .0 153 ec,c, .7
5 Cl L73 t99 73. E74 Observat i r-'rrs

F r.ec i p i t at i,rn C,rrrt i nFency Tab le l

18 F,:,r'ecast gMar"it integ CR.SF Fr,r'ecast Center: H,:,'-tr'

Fi.-,w Threat Fer'cerrt
Tc,tal Sct,r.e Cc,r'r.ect
7t:_t .5

199 .7
EitT

c
F rdc i p i t at i c,n Tyoe Cc,nt i ngency Tab 1e

Marit irnes CASF Fc,recait Cerrter Hc,nli 18 Fc.necastE

R,:,w Threat dbrcent
Tc,tel Score Cc'r'r'ect

18 .4 :
.47 -.., .4
4 .'e
1, O. {,

Rain
Rairr. 11
Snew E
zRe
R/5 (:r

l.lil" I
4* E4

Sr'aw
5

31
1

o
34
7t

ZR R/S
C) C)

Clo
1Cl
oc)
g tlr

3 (:r
199 .7
197

t1



Table 1.4

Freeiriitat ion C,i'nt iri!1ency' Tabl"e

Nf ld CASF' Fc,recast Cerrter' 
t 

H.,.,r' (r3 Fc,r'ecagtg

Rc,w Thneat Fereent
uYes Nc,' Tc,tal Sec,re Cc,rrbct

Yes * 63 e7 gcl .5
Ni, 33 tTCr gO3 .7 

"*96 197 933 i gO. e93'Observatic,ns *

Fre'cipitat ion Type "Cont inqency Table

"Nfld CASF, F,:r.ecast Eenter. Hc,r-tr Cr3" Fc,recasts

.Rc,w Thr'eat Fercerr.t
Rairr Snc,w ZR R./S Ni I lT,:taI Scr-,re Cc,r"rect.

Rairr 1g 1 O Cr 5 ?4 .5
Snnw t 33 ' 1 O g1 56 .4

. zR 3 1 4 C) 1 I .4
R/S Ll 1 "O Cr rl 1 0. (:,

NiI I e3 1 C' 17O eO3 .7
31 59 . 6 O t97 Eeg 77. €93 Obser'vat i,:,ng

|'

F'recipitat ic,Fr Cant inEency Table

Nf ld CASF F,:r'ecast Center'. H,rur t-r€, Fc,recagtg

, Rr,w Threat F ercerrt'
. ^Ye= Nc, Tc't;r I Scc,rre Ec,rrect

Yes* 53 gg 8A .5 . ,,

' . 
' Nc' 

;3 l;3 5# ''7 77t Ee6 observ'atic,rrd'

. l- F-' -' F,rec i p i t at i c,n Type Carrt i ngency Tab 1e
:

,Nfld trASF Fr,recast Centel^ Hc,urr O6 Fc,recagts

Rc'w Threat' F'ercent
, Rain" Snow -ZR R,/S . Ni I Tstal Sec,re Cc,rr.ect
Rain 16 3 - C) Cr 5 e4 .4'Snc,w t e7 e b ee 5E ,.3
zR 3 * o 5 (r 1 I .5'R,/S Cr 1 O .O O r f rl.Cr

, 

*t t :i ;?, ' "l I l3E :l: '7 ' ,o. Ee6 obser-vat ic,rrs

"n



.:

dn.1 ' '

I Nf ld CASF Far"ecaEt Centeri H,rr-tr tl9 Ec,recagtg'
i

Rc'w "Threat Fercent

" Yes gG 3e AS .4
Nc, 4e 16e eiCr .z

98.ECtCt ge4 . 73. EgB Observat ic,ns

" F,rec'ipitatic,n-Tyoe CEntin'gency Table

f.ff f O CASF,-Fr,recast Cerrter" Hor,I O9 Firecasts

. Rc,w Thr'eat F,er*cent
Rairi Snaw ZR R./S Ni I T'rtal Scc,r.e C,rr.r-ect

Rairr 1€, 3 Cr Ct € eS .4 - ^

- Sn,rw 1 E7 1 {, E4 53 .3
. ZR 5 .'(t 3 Cr e 10 .3.

R/.q (-1 O (:) O (-1 0 **.+
. NiI Ie 3Cr {} (:} 164 elcr .7

3/r 60 4 O EOi:l Elr+ 7'e. E98 Obeervat i,:,rr-=

l_

F,r-ec i p i t at i,=n Cant i ngerrcy Tab 1e.

' Nfld Cf;SF Far.ecast Eenter H,:ur. lE Far.ecasts
.lJRc,w Threa* F,er.cerrt

Yes. Nc, T':,t a I ScC,r.e Cc,r.r-eCt
Yes 53 31 84 .4
N,: 46 164 E1() - , .7

99 195 e17 74. Eg4 Obser.vat ic,r,s
:

+ r&'

Flrecipitat ian Type Cc.nt ingency. TabIe

Nf t; CtrSF,, Fr-,receEt Center Hc,ur "1E Far.ecas,ts

Rc,w Threat F,erc6nt' I\ ' ! Rain Srrc,w.-ZR .R/S NiI Tc,tal Scc,re Carreet
. Rairr '13 3 cl C) 5 g1 .3 .!

Snr,w CI EG 1 C) e4 51 .3
zR 7 1 e Ci e le ,e
R./S O O'-" O C, O' O .F**

' Ni I 15 3{} Ct 'O 194 909 .7e '| 35 6CI J o l gs go5 7t:t. EgJ obser^vat i c,rrs

l1



Tabl e '7, 4

F'r'ecipitat ic,rr Cant ingency Table
1t,' 

"' Nf 1d CASF Forecast Cerrtet' Hc,ur* 15 Fc,recagts

Rc,w Thr'eat Fercent
Yes Ns, Total Scnre Earrect

Y*F.58 31 89 .4
Nc,. 43 158 g(tl .7 

'1O1 1Bg 916 74. E9O Observations

,t'' Fne&i pitat ic.i Type Ec,nt ingerrcy Tabl'e
- nflfO CASF,F,:,recast Center Hc,nr 15 Fc,recagts

Raw Threat Fereent
. Rain Srrs,w ZR R,/S' Ni I T'rta1 Scc,r*e Cc,rrect

Rairr lE 3 {r (-r 3 e1 .4
Snc,w O e5 1 Cl e7 "53' , 3
ZR I 1 e "C) 1 13 ,1
R,/5 il 1 'Cr O 't:, 1 tl.O
Nil 1g 31 C) -(:' 158 g(r1 .7

36 61 3 0 leg EOt:t 69, 383 Observat ic,rrg

' Frecipitati,:n C,rntirrFerrcy Table 
:'

Nf 1d CASF Fc,r'ecast Cerrter Hrr,r-rr. 18 Fc,feeasts

Rc,w Threat F,ercerrt-Yes Nr' Tc,ta] sr,rre C,rFFect
i' n , Yeg 55 35 ?(r ".4

. Nn 41 159 t97 '-.7

,, 96 191 'g11 74. gB7 Observat i.,r,s

' Frecipitatiarr Type Cc'ntingency TabIe

Nf ld" CflSF, Fi,recast Cer,ter. H--,Lrr 1B Fc,r.ecasts

. ' 'Rc,w Threat Fercent
Rain Si,,rw ZR R,/S Ni I Tc'tal Sc'rre Eorreet

Rain ig 3 I o 3 - eo .3
, Srrc,w (-r e7 Cr .C) eg 3E .3

zR g, c, 1 c) 3 13 ,1
" R/5 c) I (, C! O 1 c).c)

, Ni1 1e e8 1 {} 156 t97 .7
34 59 3." Cr 191 197 a9. E87 obscr*vat ic,rrs.
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North

East

South

West

' North

East

47
50 64

L44 147

37 44

58 59

4t7
47 45

284 294

! west i
| -------- |
l-l
! MFc NFcl
llt-ltttli, 42 6sl
tltl
| 26 el
ll! s4 7sl
tlI .lI 220 1e5 Iltt-l

893 / 934

.t,'
Table 2.L

Wind Direction Contingency TabLes

a. Sable Island verification site

Forecast"

East South West

MEt.r ltErrrI'r! v ttl'v MFC NFCMFC NFC

! noitir I
| -------- Itl
I MFc NFcl
ll
l-ltt
ll

rQ

b

v

d

I 151 13e ! L2 18
tlttl
| 26 13! -s6 

70l,
tttlrl
I 3 2l t6 111
ttlttl
I 81, 651 11 4l
ttlt-t-l

26 t6

North !'East lSouth
| -------- I --;-----ll

MFC NFCI MFC NrCl MFC NFC
ll
l.:-l-
ll
tl

131 1061 0 61 10 .O
I
I80 6el 48 90
I

l!l13 51 32 381 L73 L62
lltl". 42 s6 ! 15 0l 6e 1ls

b. Sedco 709 verification site

Forecast

o

D

v

:.d

I
ISouth i
I.l

WeSt i
I

.l

Note: Numbers
total 1000." The
ihe lower right

3r3/32t
.tl t-t-

in the table hav'e been normalided'to
actual numbet of forecasts is given at
of each table as MFC/NFC.

,2\



a. Sab1e Island verification site

Forecast'

Table 2.2
Speed ContingdncY Tables

Strong GaIe Storm I

-----;-- |

Wind

LgtlMdt

o LgtlMdt

b Strong

v Gale

d Storm

o LgtlMdt

b Strong

v GaIe
I

d Si.,rm

MFC NFC

395 427

L1,6 ,94

0 .'0

MFC NFC

-

160 .L27

3oo 300

32

MFC NFC
,1,

MFC NFC!
'l

lr0 0!46

00

l2L4Lt-'
Iip1
I
I

i00
I
t-

I
I
I
I
I
I
I
'I
I

00
00
0 '0

-

902/942

,309/32L

to total 1000.
lower right. of

{

i

b. S6dco 709 verificati-on site

Forecast

LgtlMdt Strong

MFC NFC MFC NFC MFC NFC MFC NFC

Gale Storm

282

130

,39

10

292

150

9

0

9'4 52

318 292

88 tLA

13 12

0.0
16 43

10 _15

00

;
'0

0

0

0

0

0

0

Note: Numbers in the
The actual number of
each table as MFC/NFC

" table have'forecasts is
been normalized
given at the

22



j

, Tab1e 2.3

Wind Verification. Statistics Summary
for veiification versus Sab1e Island

Forecast* Time
MAE

speed (m/s )

BIAS MAE
speed (m/s) direction '1 o;

BIAS
direction ( o 

)
ri

3

'6

9

t2
.15

L8"

2L -'

24

1.85

2.25

2.42

z.as.

2.7r"

2..?7

. 2.94
t.

2.85"

2?.0 30. 1

21.3 27 .3

24.5 31.8

33. 0 31.3.

,32.0 33.5

33.9 30".5

35.5 27 :6'

36.7 33. O

. 5.1., 3.6

-2.4 5: 9

0.8 5.6

- -6.0 6.7

-. 0.2 9.9

2.3 9 .4

9.7. , 9.2

9.1 7 .8

BIAS

cFc

0:56 0..55

0.41 0.38

0.31 0.27

0.5q 0.. s6

0.4L 0.47

0'.44 0. 53

'0.38 0. L4

0.76 0.15

Table 2.4

Wind Verification Statistics Summary I

. for verification versus Sedco 709

2.32

2..67

2.82

2.7 4

2.60

2.83

2.96

3.L2

Forecast MAE

6

9

t2

15

18

2t

24

' MAEBTAS
Time speed (m/s) speed (m/s) direction ( " ) directj-on( " )
"'( h ) crc urc crc nri cr-'c nrc crc Hrc

3 3.28 J.30 -1.80 -L.72 31.8 25.L -11. 0 1.6

4.49 3.69 -3.09 -2.72 32.3 20.6 -20.5'-1p.8
4.40 3.45 -2.43 -1.80 30.4 27.5 -12.9 -2I.3
4.42 4.20 -3.25 -2.79 37.9 34.2 -L5.2 -1L.2

*,1 :
4.33" 3.82' i.eo -2.te 40.3 37.4 -,Aif -r:rg
3.74 .4.18 -2;57 -2.5L 35.2 36.s 0.,2 -5.3
3:89 4.40 -2.08 -2.10 38.2 35.1 -0.7 0.5

3.40 n.ot -L.29 -2.37 40.0 39.2 -4:7. .4.3
23
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'Comparison of Precipitation Scores

Percent Corrbct - "Categorical Precipitation Forecasts

S

"03" 06 09 L2 15 fA
Hours into the forecast'

Percent Correct - Precipitation 1lnpe Forecasts

03 06 09 12 15 18
Hou_rs into the forecast

X MFC - Bedford

O NFC - Gander

Graph 1.5'
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Appendix 1: Forms used for Grj-dded Experimental Forecasts
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.t

SIE SPECtffC fUrr.fC POBECAST (GRID): Sbearrater

' Date:

Issue tine (circle one) OO 03 05 09 LZ 15 18 2L z

rorecaster:

LI

t
I

t/

roP (Y/N)

Preclpitation:

(f) type/Lnten

(11) 3 hrJ.y accum 
' ':

(ift.) character

(1v) PoP

(v) onset (z)

(vf) change. (z)

(iilr) - end (z)

Ternperature

Tfne 0 cross

Wlnd Speed

Max Wiad

I{ind'Dir. .

Vtstblllty

i

369L2$18..hrs

I

!
I

{:

$



.SITE SPECTFIC rANTIW TOBECAST - SED 7O9 (

I

:

!

e

!

I

i
Date: ' 

". *i

Issue tlne (circle oiie) 00 06

Forecaster:

roP (Y/N),

LZ 182

L2 15. 18 2L 24 hre

l

t r{-"

Mean wLnd

Max. wl.nd

Wlnd dir.

Vtstblltty

Pcpn Type/Inten.

Frzg spray (Y/N)

Frzg Spray (tnten)

TetrPerature

Forecast onset of Gales/Stornd (beyond 24 hours):

Usefulness of products in preparLng thls foreilst:
tl

O - rlsleadlug 1 - aot useful 6 very'useful (cLrcie one)

Reg. Fln. Elen. nodel O I 2 3 45 6 ltaltfaxradar OL23 4 5 6

Frzf.'Sprayrnodel 0 1 2 34'5 6 Sable radar r0 I 2 3 4 5 6

Ridtbneter 0 1 2 3 4 5 6 Isentropl.can. O 1 2 3 4 5 6

Buoys:.. 0L23456 Streanllnean. OL23456
Extra.shl.ps 012345 6 RAINSAT 0123456
MOS/PPt{x. elernents Ol23 4 5 6 Cllnat Brns OL23 4 5 6

FOUS6o 012345"6 ExtTaRADAT 0123456
.McIDAS 0L23456

.NWP 
oost used: Spec. V9 Flnlte Elen. Reg. Fln. Elen. LFU

Conments:
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