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ABSTRACT,

Quantitative precipitation forecasts prepared at the Atlantic
Weather Central, based on supporting charts supplied by the Central
Analysi s Offic e, Montreal, for the period 1 DecelTIber 1966 to 15 May
1967, are discussed with respect to the success of these forecasts in
predicting the location, intensity and occurrence cif precipitation.

,~ /
EXAMEN DU SUCCES DES PREVISIONS QUANTITATIVES DE PR ECIPITATION,.." .,., .' .

ETABLIES A PARTIR DE CARTES POUR LA PERIODE DU 1 er DECEMBRE 1966
AU lsieme -MAI ,L90;7' FOURNIES PAR LE BUREAU CENTRAL D'ANALYSE DE
MONTREAL - CENTRE METEOROLOGIQUE REGIONAL DE VATLANTIQUE

par

R. V. Tyner

RESUME

L'~:tuteur presente des prevlslons quantitativesde precipitation
preparees au Centre ineteorologique regional de l'Atlantique et etablies
a partir de cartes fournies par Ie Bureau central d'analyse de Montreal

'pour la periode allant du l er decelTIbre 1966 au 15 lTIai 1967. 11 evalue le
succes de ces previsions' eI1'ce,qui concerne le lieu". l'intensite et Ie
nOlTIbre de cas de precipitation. '



AN EXAMINATION OF THE SUCCESS OF THE QUANTITATIVE PRECIPITATION
FORECASTS BASED ON SUPPOR TING CHAR TS SUPPLIED BY

THE CENTRAL ANALYSIS OFFICE~ MONTREAL.
1 DECEMBER 1966 TO 15 MAY 1967 -- ATLANTIC WEATHER CEN'J!RAL

by

R. V. Tyner

1. Introduc tion

24-h'our,prognostics of vertical motion and thickness fields provided
by Central Analysis Offic e (C. A. O. ) were employed for the period 1 De-

l cember 1966 to 15 May 1967 to obtain 6-hour precipitati'on-rate forecasts
for the area of responsibility of the Atlantic Weather Central (A. W. C. ),
and an evaluation oLthese forecasts was undertaken.

2. Method

In the evaluation, the forecast precipitation field obtained from the
C. A. O. prognostics by procedures outlined by Harley (1) was compared
to the observed 6-hour precipitation field as analyzed at the Atlantic
Weather Central with respect to:

(a) areal extent of the fie-Ids (measured in square degrees of
latitude, true at 60 0 North),

(b) location of the maximum 6 -hou:r precipitation rC\.te
(measured in inches per six hours).

(c) magnitude of the 6-hour precipitation rate.

The degree of instability present in the air mass was estimated subject
ively with the decision based ~m:

( I )

(2)

( 3)

analysis of appropriate radiosonde ascents in or near the precip
itation areas.

examination of satellite photographs of cloud development in the·
precipitation areas.,

evidence provided by surface observations
\.

From this estimation an assessment was reached of the validity of the in-'
stability modifications suggested by Harley (2).
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::The success of the C.A. O. quantitative precipitation forecasts m pre
dicting the fields of large-scale vertical velocity-and of 1000 mb. -500 mb.
thickness was also examined, since it is these fields which determine
the location, area and intensity of the forecast precipitation field~::

To assess the forecast 1000 mb. -500 mb. thickness field in the area
of responsibility of the A. W. C. (Fig.· 1), the forecast field was compared
with the 1000 mb. -500 mb. thickness field appearing on the C.A. 0.500 mb.
analysis for the valid time of the forecast with respect to

(a) the location of major troughs and ridges,

(b) the thickness value at a central point in the area (46°N 65 0 W).

The forecast field of vertical velocity was compared with the computed
field with respect to

1 0 -3-1(a) intensity (in mb. sec. ),

(b) location,

.( c) area (in square degrees of latitude, true at 60 0 north, polar
sterographic projecti(:m).

3. Procedure

Comparison of the Precipitation Fields

In Comparing the areas of observedandfor.ecastprecipitation fields, only
those areas within ,~he .10 in\, per 6-hour isopleth were considered. Fre
quently, the observed precipitation field consisted of several small areas
reporting. 10 in. per 6-hour of precipitation. In such cases, the largest
of these small areas was considered in making the areal comparison.

For the most part" the extent of the observed field was considerably
smaller than that of the forecast field, although there were several occas
ions when this was not the case. Situations in which there was a large dif
ference in area between forecast and observed precipitation fields were
then examined to determine, if possible, the cause of these discrepancies.

Comparison of precipitation intensities (measured in inches of precip
itation per six hours) was based upon the observed and forecast precipita
tion maxima, with the forecast maxima determined for minimum insta
bility. In situations where the observed values greatly exceeded the fore
cast values, the forecast precipitation ·rate was modified to take into
account the existence of instability in the air-ma·ss. Reference was m'ade e
to appropriate radiosondb ascents, satellite photographs or significant
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surface phenom.ena to determine the degree of instability present and which
of the regression equations:

(a) y = 1. 86x + . 09 .± . 07.

(b) y = 1. 06x,+ .06.± .06.

suggested by Harley (2) should provide the better es tim.ation of precipitation
intensity.

On several occasions large precipitation intensities were ~reported which
were not forecast, even assum.ing 'the presence of maximum. instability in
the air-mass. These situations were examined in m.ore detail to determ.ine
the cause of the discrepancies.

The position of the forecast or observed precipitation area was taken
to be the approximate, geom.etrical centre of the area within the innerm.ost
isohyet. Position errors of the forecast precipitation fields related to the
observed fields were expressed in term.s of displacement, measured in de
grees of latitude, true at 600N' on a polar stereographic p&jection, and in
terms of direction from the centre of observed field, m.easured in degrees
of "angle.

Com.parison of the 1000 m.b. -500 m.b. TJickness Fields

In <:arrying out this com.parison., the 1000 mho -500 m.b. thickness field
appearing on the appropriate C. A. O. 500m.b. analysis was used as the ba.sis
for the com.parison. The displacem.ent error of the thickness ridge (trough)
was m.easured in degre"es of latitude from. the central point of the forecast
r'idge (trough) to the central point of the observed ridge (trough).

The value of the 1,000 m.b. -500 m.b. thickness at 46°N 65 0 W, approxlIn
ately the geographic centre of the Maritillle Provinces, was ohtained from
the appropriate C. A. 0." 500 m.h. analysis; This was cor'ripar~dwith the
foreca~t value of the thickness at that point for that tim.e;-

Com.parison of the Observed arid Com.puted Precipitation Fields

To evaluate the Penner-Harley technique of quantitative precipitation
forecasting, the precipitation field based on com.puted large- scale vertical
velocity and observed thickness was compared with the observed precipita
tion field for the sam.e tim.e. Computed and observed precipitation fields."
were compared as in 3. with respect to area, intensity and location.
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Discussion o~ the Analyses

Comparison of the: Locations of Forecast and Observed'P"recipitation Fields

Forecast and observed precipitation areas for the period 1 December;
1966, to 15 May 1967, are set out in Table 1. On the average, the forecast
precipitation area is about 30% larger than the observed area. This is
not,surprising, when the frequency of small areas of reported precipitation,
frequently n?t related to any large-scale vertical velocity field," is considered,
If precipitation areas greater than five square degrees of latitude are consid
ered, the difference betwe.en forecast and observed precipitation -areas is .
reduced to a .little over i 0%.

A cursory glance at Table 1 will, howeyer,: s~ow many marked differ
ences between the size of forecast precipitation "areas and those actually
observed.

A detailed study of each of these large discrepancies (some eighty in all)
was carried out, and ~ndicated that ,these forecast errors could be ascribed to
one or more of the following:

(1) The presence of a strong, cold surface high pressu~e ridge,
usually oriented in a northeast to southwest direction along the
Atlantic coast of North America, which deflects storms away
from the coast or which strongly retards their northeastward
motion. (22 events),

(2) Errors in the forecast speed and direction of the vertical
motion area in the aqsence of a cold surface high pressure
ridge along the Atlantic coast.

(12 events in which the forecast speed was too great,
1 event in which the forecast speed was too small,

13 events in which the forecast direction-was too far
south).

(3) Si tuation s in which the vertical motion forecas twas es s en
tiaUy correct, but where the moisture supply was insufficient
to produce a precipitation rate ~ .1 per 6 hours or where the
lower layers of the atmosphere were so dry that evaporation
reduced the precipitation reaching the surface to less than
,lin. per6hours (10 events).

(4) The unforecast development of frontal waves along the
Atlantic coast which affected the Maritimes within the fore
cast period (10 events).



- 6 -

(5) The occurrence of large areas of light precipitation
occurring with low-level instability in a strong, predom
inantly north or northeast circulation (8 events).

'(6) Precipitation associated with passage of sharp cold
fronts where the vertical velocity forecasts indicated sub
sidenc e (4 events).

In a previous paper (3) it was pointed out that the presence of a cold high
pressure area along the Atlantic Coast deflects towards the north, lows mov
ing east from the region of the Great Lakes, and to force lows approaching
from the southwest out over the Atlantic south of the Maritimes. The failure
to take this effect into account proved to be the most serious weakness of the
forecast technique for East Coast cyclones suggested by Jarvis (4), and ap
pears also to be the most. serious defect in the forecasts of vertical motion.

In those situations where forecast errors in displacement occurred in
the absence of a cold high along the Atlantic Coast, the vertical motion
areas where forecast too rapidly eastward and with insufficient northward
di splac emen t.

The rapid formation and intensification of frontal lows off the east coast
of North Ameri.ca is a well known phenomenon, but the vertical motion fore
cast was not ordinarily successful in apticipating developments .of this nature.

There were several occasions when the vertical motion forecast was
essentially correct, both as to location and intensity of the vertical velocity
field, "but where the correction employed for initial unsaturation resulted in
a large reduc tion in size of the fo~,ecast precipitation' area.

(a) l200Z 11 December 1966. The precipitation area was assoc
iated with a wave on the mariti.me front causing an extensive area
of precipitation over Labrador and eas tern Quebec. The precip
itation area corresponded closely to the field of large-scale ver
tical velocity within the zero velocity contour. Based on the re
commended corrections to the forecast vertical velocity for
initial unsaturation (2), a forecast precipitation field of2 .1 in.
per 6 hours measuring four square degrees of latitude was
obtained. Based on the l20()Z 11 December 1966 ascent at
Sept Iles (811), whi'ch indicated almost complete saturation,
the correction for initial unsaturation was modified to show the
effective vertical velocity (ignoring terrain effects) equal to the
large- scale vertical veloci ty for values of the large- scale ver
tical velocity in excess of 1 x 10- 3 mb. sec. -1 With this
modification, a precipitation field of 28 square degrees of lat
itude was arrived at, as compared with the observed field of
27 square degrees.
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(b)OOOOZ 24 February 1967. Complete satur'ation of the air
mass was indicated below 700 mb. on the Portland, Maine
(606) ascent for OOOOZ 24 February. Making the saIT1e assump
tio~s as in (a), an increase in the forecast precipitati'on area
to 18 square degrees of latitude as compared to the original
forecast of 6 square degrees of latitude was obtained. This
compares with an observed precipitation field of 43 square
degrees of latitude.

\ .

(c) 0000Z8 March 1967. Again with a nearly saturated air
mass, the effective vertical velocity was considered to be equal
to the larg,e- scale vertical velocity for values of ihe large- scale
vertical velocity in excess of Ix 10- 3 mb. sec. - . This re
sulted in an increase in the forecast precipitation area from 12
square degrees of latitude to 28 square degrees of latitude as
compared with an observed field of 30 square degrees of latitude.

,In all of these situations, the forecast vertical motion field was well
locat~d, and the necessity for modifying the correction for initial unsaturation
might have been inferred from the historical development of the storm.

The usefulness of the quantitative precipitation forecasts based on a
precipitation-no precipitation comparison appears in Tables 2a and 2b.
The probability of a correct forecast, using the quantitative precipitation
progs, for precipitation or no precipitation anywhere in the A. W. C. area of
forecast responsibility appears to be approximately. 52.

Comparison of the Observed and Forecast Precipitation Intensity

Precipitation intensities of less than. 1 in. per 6 hours are of very fre
quent occurrence in the Maritimes, particularly during the winter and spring
months, and are usually the result of low-level instability and/ or onshore
flow. Such smaU'intensities are of no significance as far as verifying the
quantitative precipitation forecast is concerned and were,' therefore, ignored.
Table 3 is the record of forecast and observed precipitation intensities for
the period under consideration.

The suc'cess of the quantitative precipitation forecast sh'ould also be
judged by the frequency with which it forecasts correctly the observed pre
cipitation intensities. That it failed to do so on a large percentage of occas-
ions is apparent froIn Table 4. t:

Examination of the 90 stations in which precipitation rates ~ .10 in.
per 6 hours were forecast and were observed (Table 5), shows that in 40
of these occurrences the observed precipitation intensities were within 50%
of the minimum forecast intensities, in 22 occurrences the observed inten
sities were within 50% and 150% of the minimum forecast intensities, and
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in 28 occurrences the observed intensiti.es differed from the minimum
forecast intensities by more than 150%.

If the 37 occurrences of observed precipitation intensity differing by
100% or more from the forecas t precipitation intensity are compared on the
as sumption of an instability between the minimum and maxirnm values for
that parameter, then 27 of these occurrences fall within ..±50% of the fore
cast precipitation intensity.

To determine whether modification was justified in these occurrences,
appropriate tephigrams were analyzed and, whenever possible. the existence
of realizedinstability was checked by analysis of available satellite photographs.
Based on analysis of appropriate radiosonde data, satellite photographs and
ob:served weather, the instabiltiy was subjectively determined to be strong if:

,,~...

(1)' On the appropriate tephigram, potential or absolute insta,bility
was indicated with the possibility of extensive vertical development,

(2) Thunderstorms or occurrences of heavy precipitation were re
ported in the area concerned,

(3)' Extensive vertical development was shown in the satellite pho-
tog raphs. ......

InstabiHty was considered to be moderate if:

(a), potential instability was indicated on the appropriate tephigram,
with cumulonimbus development unlikely,

(b) no thunderstorms or occurrences of heavy precipitation were
reported, and precipitation intensity reports were at most moderate,

(c) , vertical cloud development in the satellite photographs was
confined .largely to heavy cumulus.

Instability wasc onsidered to be slight if:

- (a) potential instability was absent, or was realizable through com
paratively shallow layers,

(b) there were no reports of precipitation intensities greater than
light,

(c) there was little or no indication of vertical development apparent
in the satellite photographs.
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Modification of the forecast intensities for the presence of instability
resulted in a forecast within +50% of the observed value in 27 cases. A
comparison of the observed and forecast precipitation intensities. along
with an estimation of the degree of instability for each of these 27 events,
appears' in Table '6A.

Although thi s assessment of instability is admittedly imprecise •. par tic 
ularly in the caseof moderate instability, application of the appropriate re
gression equation (2) to correct for instability, appears to yield a result
reasonably close to the observed precipitation intensity.

However there were several occurrences (set out in Table 6B) where the.
instability correction failed to account for the large excess of observed over
forecast precipitation intensity.

Computation of the large-scale vertical velocities, ba.sed on Penner l s
'equation, and of corresponding precipitation rates, based on themetho~.

suggested by Harley, were carried out for each of these occurrences.
From Table 7 it can be seen that errors in the forecast large-scale ver
tical velocity accountad~quatelyfor the er~ors' in the forecast precipitation
.intensity except for the two occurrences of OOOOZ 21 Decem.ber 1966, and
OOOOZ 8 February 1967.

No significant error in the forecast precipi~ation intensity could be
ascribed to forecast thickness error which, for' OOOOZ 8 February, was less
than 10 :rt:l. and for OOOOZ 21 December,less than 30 m. For OOOOZ 8 Feb-,
ruary, the forecast Eosition of the large-scale ,vertical velocity field was al
most correct,~nd for' 0000Z21 December, thei strongest·c'o'rriputed vertical
velocity field located over Cape Cod cor responded well with the forecast
field. Unfortunately,' the heaviest precipitation occurred over southeastern
Newfoundland where only a weak vertic.al velo,city field existed.

It seemed iikely then that low-level convergence had'in thes@ cases con
tributed locally to increase 'the total vertical velocity well above the computed
large-scale ve~tical.velocity. To test this hypothesis, 'surface streaITllines
were drawn for OOOOZ 8 February (Fig. 2A), 06002 8 February (Fig. 2B)
and 0600z 21 December (Fig. 2C). The correspondence of areas of heaviest
precipitation with those of streaITlline convergence is very close in all of these
exaITlples. SiITlilar correspondenc e between the area of ITlaximum precipita
tion rate and the location of the negative asymptote'lis shown on streaITlline
analyses for 1800Z 29 DeceITlber 1966, 1200Z 5 February 1967, and 0600Z
6 February 1967 (Fig. 3 a, b. c).

The close association of areas of heavy precipi'tation with areas of sur
face streaITlline convergence and, in particular, in the' region of the negative
aSyITlptote, would suggest ,that on ITlany occasi~ns areas of surface streaITl
line convergence are also areas of surface velocity convergence, and that



.Figure lA.
Streamline Analysis OOOOZ, 08 February, 1967.
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Figure 2B.
Streamline Analysis 0600Z, 08 February, 1967.
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Figure 2e. .
Streamline Analysis 0600Z, 21 December, 1966.
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Figure 3Ao
Streamline Analysis 1800Z, 29 December, 19660
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Figure 3B.
Streamline Analysis 1200Z, 05 February, 1967.
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Figure 3C.
Streamline Analysis 06002, 06 February, 1967.
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this velocity convergence contributes to a considerable increase in total
vertical velocity and through this to an increased precipitahon rate. The
association of velocity. and streamline convergence has been pointed out
by Palmer (5) while the location of areas of heavy precipitation to the
north of the negative asymptote has been described by Mook (6).

Comparison of the Locations of Forecast and Observed Precipitation
Fields

The location errors o~ the centres of the forecast precipitation fields'.
measured in degrees of latitude and degrees of angle from the centre of the
observed field are displayed in Figure 4.

From the diagram it is quite apparent that the quantitative precipitation
forecast most frequently errs in ascribing too fast a motion (43 out of 64
occasions) to the precipitation area. The mean displacement error for this
error distribution was 4.5 degrees of latitude. The standard deviation was
2.7 degrees of latitude and the ratio of standard deviation to mean deviation
was 1.4. If we resolv~ the error vectors into their east-west and north
south components, 43 of the errors have an east component. 14 a west com
ponent, 28 a north component and 27 a south component, indicating the ex
cessive ea.sterly motion ascribed by the prognostics to the precipitation fields.

C;;omparison of the Observed and Forecast Thickness Fields

O;era sam~le of 218 forecasts the forecast thickness error at 46°N.
65 0 W. was found to have' an arith~etic mean of +1 0.6 m. with a standard
deviationU" of 5 8 m., a mean deviation,

i = n

! \xi - m\
\e \ = _i_=_1_, _

N
of 48 m. and a 0' ratio of 1.22. Median and mode for this error distribution

e
were +7.0 ill. and Om. respcetively. The histogram.for this error distri
bution is displayed in Figure 5. These values of arrthmetic mean and stand
ard deviation indicate a reasonable expectation of accuracy for the forecasts
with 71% of the forecasts between 10'1 of-the mean and 95.5% within \2crl
of the mean. confirming the implication of the if ra,tio that the error dis-

tri.bution is approxImately normaL For themo1set' part. thickn~ss error
dver the Maritimes was not an important factor in forecast precipitation error.

:Values of the mean. standard deviation, mean deviation. ,cr -;- \ e\ ratio,
and percentage of errors within 16"1 of the mean. for the displacement errors _
in the forecast thickness ridges and troughs are displayed in Table 8. •



090·

y

·e

•• •
• •• •

• ...- .. , .. •I •-4-". •• 0·- _ •
180· , ,...

I t'~-I i ••\, I O· ..
X ....• • • • • • "'"• • • ,.. -.- • •I

• • -e.

• t
• • -e- •

• t· •-.-

r SCALE ~ IN =0 1 DEG. LAT.

270·

. :Figure 4
Error s in Location of Forecast Precipitation Fields (Degs. Lat.)



60

50

40
>-u
z
w
:) 30 ..a
w
lli:
IL

20

10~

I
.....
<Xl
I

105754515-45-75-105

0L.--........__.L-_.....L__...I-_--1 ..L..__L-_....L._---.:J

-15
THICKNESS ERRORS (METERS)

Figure 5.
Thickness Errors (Meters).



- 19 -

Two hundred and twenty forecasts of ridges and troughs we're examined.
Hi..;tograms for the error distributions for thickness troughs and ridges
appear in Figure 6 A,B.

Generally, the thickness prognostic s over -forecas t the speeds of thick- ,
ness ridges and troughs with 58% of the forecasts indicating too great a
displacement of the thickness ridge, and 47 % indicating too great a displace"':
ment of the thickness trough. Correct positions for both the thickness ridge
and trough were observed in 11 % of the forecasts. Mean errors for over
forecasts were 4.1 degrees of latitude for the thickness ridge, 4.0 degrees
of latitude for the thickness trough; while mean errors for under-forecasts

'were 3.7 degrees of latitude for the'thickness ridge, 2.9 degrees of latitude
for the thickness trough.

C. Comparison of the Areas of Computed and Observed Precipitation
Fields

Computations of preCipi tation fi elds for Dec ember 1966, were based on
the current values of vertical velocity and precipitable water supplied by
the C.A. O. Computed and observed precipitation areas and intensities for
December}966, are set out in Table 9. Comparison of the monthly aver
ages of the precipitation areas and intensities would suggest that, based on
the data obtained from the C.A. O. charts~ the'method underestimates the
precipitation area, intensity, and frequency. This statement should not infer
an outright condemnation of the method, for several check computations
employing the Fjortoft technique for obtaining the Z -.:!: field, and using the
Ferguson advection scale to obtain values for the Z - Z and thickness advec
tion' resulted in computed precipitation fields that corresponded well as
regards both location and intensity with the observed fields, with the excep
tion of 21 December as previously noted.

Over the 60 events considered in the month of December 1966, for the
area in which the.analysis was carried out, there were 40 occurrences of
precipitation exceeding. 1 inch per 6 hours as compared with 30 occasions
when the computation indicated precipitation of this intensity in the valid area.

Considering 'only those events when precipitation 'was computed and ob
served (Table 10). itcanbe seen that the computed field is,onthe average, about
20 per cent smaller in area than the observed field, with 17 of the 25 of these
corresponding events showing a smaller computed area than observed.

For the most part, an assumption of moderate instability provides a
computed precipitation rate which most frequently approximates the observed
rate. The computation, howeve'r, did not provide a good approximation to
precipitation intensity in those cases where obse~ved precipitation intensity

, .
-was in excess of one inch per six hours.
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Judged on the, occurrenc e or' non - occur rene e of computed precipitation.
the success of the method is disappointing. with 25 per cent of these pre
cipitation computations being in error.

Precipitation Computed

No Precipitation Computed

P recipi tati on
Observed

34

8

P r ecipita ti on
Not Observed

7

11

The computation of the precipitation field from the current vertical
motion field and field of precipitable water resulted in displacement errors
of approximately the same magnitude as those shown by the forecast pre
cipitation field. The displacement error-'scatter diagram for the computed
precipitation field (Figure 7) is very little different from that of the forecast
precipitation field (Figure 4) while the values of the arithmetic mean. stand
ard deviation and mean deviation for the two distribution are ~ery smilar.

Computed P recipi tation
Field

Forecast Precipitation
Field

5. Conclusions

Standard
Deviation

2.9 degs.
lat.

2.7 degs.
lat.

Mean

4.3 degs.
la t.

4.5degs.
lat.

Mean Deviation tY
lei leI

2.3 degs. 1. 26

lat.

1.9 degs. 1. 4.

lat.

This an2.1ysis of forecast and computed precipitation fields would indicate
that i.x: ~he area of the Atlantic Weather Central this method is riot successful
in predicting withan accuracy sufficient to make it a dependable forecast tool.
either the occurrence or non-occurrence of precipitation. or the location of
the precipitation area.

Ordinarily the forecasts indicate too fast a motion for the precipitation
field, make no al~owance in the forecast path for deflection of the low by a
cold high pressure area along the Atlantic coast. and rarely predict the de
velopment of east coast storms.

The techinque appears to be only mod,erately successful in providing a
l'easonable indication of precipitation intensity.( Table 6).
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Based on examination of the observed precipitation fields for December
1966, the analyzed fields of vertical motion and precipitable water provided
by the C.A. O~ were disappointing in the success with which they indicate
accurately the location of the precipitation areas "and the occurrence or
non -<?ccurr e:t:lce of precipitation;

APPROVED;

: i

':.".:.

J. R. H. Noble,
Director,·
Meteorological Branch.

I: .
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TABLE 1

PRECIPITATION AREA (square degrees latitude)

Date/Time December/66 Jan}lary/67 February/67 March/67 April/67 May/67

ObsVQ Fest Obsvd Fest Dbsv<! Fest Obsvd Fest Obsvd Fest Obsvd Fest

OOZ 50 20.0 82.0 9.0
01 12Z 38.5 Mlsg 10.0 23.0 3.0 52'-0 3.5

OOZ 6.5 7.0 27.0 3.0 8.0
02 12Z 0 7.0 23.0 16.0 7.0

OOZ 17 24.0 21.0 4.0 20.0 31.0 4.0 9.0
03 12Z 32 56.0 2.0 46.0 3.0 33.0

OOZ 0 12.0 19.0 13.0 16.0 37.0
04 12Z 0 8.0 44.0 28.0 15.0

OOZ 0 20.0 11.0 '1.5 1l.0 37.0 1l.0 16.0
05 12Z 0 30.0 34.0 23.0 19.0 11.0

OOZ 5 32.0 15.0 24.0 50.0 17.0 10.0 11.0
06 12Z 8 8.0 17.0 25.0 2.5 21.0 14.0 5.0 16.0 4.0

OOZ 0 14.0 6.0 10.0 20.0 12.0 8.0 2.0
07 12Z 16 10.0 32.0 18.0 6.0

OOZ 9 12.0 19.0 24.0 68.0 34.0 30.0 12.0 6.0
08 12Z 9 6.0 7.0 4.0 13.0 2.0 38.0 72.0

OOZ 4 28.0 10.0 1.0 16.0 50.0
09 12Z 13.5' 0 23.0 36.0 9.0

OOZ 0 0 9.0 62.0 14.0 48.0 38.0
10 12Z 0 0 1l.0 46;0, 36;0 47.0 50.0

OOZ 24 0' 6.0 20.0 18.0 8.0 33.0 4.0
11 12Z 32 4.0 14.0 17.0 2.5 9.0 25.0 4.0

OOZ 19 0 1,0 24.0 12.0 12.0
12 12Z 5 0 13.0 6.0 2.5 5.0 11.0 22.0 30.0

OOZ 0 0 2.0 32.0 10.0 2.0 25.0 32.0
13 12Z 0 0 18.0 7.0 36.0 31.0 50.0 39.0

OOZ 0 30.0 4.0 15.0 16.0 34.0 10.0
14 12Z 19 16.0 8.5 28.0

OOZ 30 32.0 9.0 15.0 27.0
15 12Z 0 2.5 2.0 2.0 4.0 9.0 20.0 10.0,

OOZ 2 14.0 6.0 5.0 24.0 2.0 36.0
16 12Z 8 58.0 54.0 48.0 34.0 7.0 2.0

OOZ 3 52.0 22.0 27.0 36.0 7.0
17 12Z 5 10.0 44.0 9.0 22.0 2.0

OOZ 6 2Q.0 8.0 3.0 24.0 8.0
18 12Z 7 22.0 3.5 24.0 20.0 18.0

OOZ 0 5.0 13.0 5.0
19 12Z 16 11.0 8.0

OOZ 27 12.0 4.0 6;0 13.0
20 12Z 7 30.0 5.0 4.5 3.5 25.0

OOZ 13 32.0 2.5 21.0 21.0 7.0 3.5 4.0
21 12Z 10 13.0 12.0 58.0 33.0 2.0

OOZ 7 10.0 13.0 7.0 94.0 10.0 5.0 9.0
22 12Z 35 10.0 14.0 30.0 16.0 6.0 3.0

OOZ 28 4.0 60.0 35.0 20.0
23 12Z 50 29.0 10.0 10.0 42.0 6.0

OOZ 30 38.0 65.0 43.0 6.0 16.0 8.0
24 12Z 0 2.0 10.0 84.0 2.0

OOZ 25 20.0 15.0 4.0
25 12Z 76 20.0 5.0 16.0 16.0

OOZ 40 16.0 78.0 11.0 45.0
26 12Z 10 13.0 24.0 28.0

OOZ 0 24.0
27 12Z 0 7.0 3.0

OOZ 0 14.0 60.0
28 12Z 0 50.0 42.0 28.0 17.0 4.0 10.0

OOZ 0 12.0 54.0 35.0 15.0
29 12Z 36 22.0 16.0 23.0 20.0 48.0

OOZ 56 22.0 42.0
30 12Z 36 40.0

OOZ 2 4.5
31 12Z 0 4.0

Totals 872.5 684.0 547.0 716.5 824.0 585.0 435.0 360.5 515.0 527.0 404.5 213.0

Average 20.8 20.1 15.6 25.6 23.6 18.9 18.1 20.3 13.2 25.1 18.4 30.4



•

Precipitati on
Observed

Precipitation
.Not Observed

TABLE Zb

P r ec ipitati on
Forecast

93 events

46 events

P r ecipi ta ti on
Not Forecas t

10Zevents

71 events



TABLE 3

PRECIPITATION INTENSITY (inches per 6 hours)

! December / 66 Jsnuary/67 February/67 March/67 April/67 May/67
Date/Time

Forecast Forecast Forecast" Forecast Forecast Forecast
Obsvd Min Max Obsvd Min" Max Obsvd Min Max Obsvd Min Max Obsvd Min Max Obsvd Min Max

01 00 .67 0 0 .02 .08 .49 .3 .72 .4 .96
12 .12 0 0 .07 .3 .72 .34 .13 .6 1.27 .10

02
00 .27 .4 .90 .08 .2 .53 .21 .25 .08
12 0 .2 .53 .38 .42 .60 .06

03
00 .32 .5 1.08 .40 .2 .53 .41 .04 .6 1.27 .20 .27
12 .35 .5 1.08 .11 .58 .07 .23 .50

04
00 0 .2 .53 .04 .42 .2 .53 .09 .48 .44
12 0 .33 .1 .35 .07 .2 .53 .36

05
00 0 .1 .35 .48 .1 .35 .11 .1 .35 .08 .18 .2 .53
12 .06 .1 .35 .61 1.02 .1 .35 .02 .3 .72

06
00 .23 .1 .35 .59 .75 .1 .35 .40 .40 .27
12 .52 .2 .53 .52 .58 .1 .35 .27 .2 .53 .55 .4 .90 .22

07
00 0 .1 .35 .16 .1 .35 .05 .32 .30 .4 .90 .17
12 .25 .1 .35 .23 .3 .72 .06 .52 .27

08 00 .30 .1 .35 .30 .2 .53 1.32 .3 .72 .52 .2 .53 .06 .98
12 .20 .1 .35 .26 .29 .1 .35 .49 .4 .90

09
00 .15 .1 .35 .43 .03 .5 1.08 .36 .3 .72
12 .25 .31 .2 .53 .55

10 00 0 .62 .08 .3 .72 .26 .3 .72 .74
12 0 .42 .2 .53 .04 .2 .53 .51 .38

11
00 .49 .20 .49 .4 .90 .2 .53 .60 .40
12 .48 .1 .35 .48 .33 .3 .72 .27 .34 .6 1.27

12
00 .34 .14 .04 .41 .22 .81
12 .16 .35 .18 .1 .35 .20 .28 1.03 1.0 2.01

13
00 0 .16 .2 .53 .26 .2 .53 .52 .2 .53
12 0 .06 .2 .53 .20 .7 1.45 .1 .35 .3 .72 .20

14
00 0 .1 .35 .02 .1 .35 .2 .53 .31 .1 .35 .23
12 .38 .2 .53 .07 .03 .2 .53 .95 .07

15 00 .45 .3 .72 .03 .18 .2 .53 .91
12 0 .16 .1 .35 .13 .35 .33 .1 .35 .62

16
00 .12 .37 .15 .22 .3 .72 .37 .6 1.27
12 .13 .2 .53 .08 .47 .2 .53 .47 .40 .3 .72

17
00 .16 .2 .53 .03 .3 .72 .35 .42 .45
12 .20 .14 .3 .72 .20 .65 .26

18
00 .18 .1 .35 .01 .20 .2 .53 .75 .48
12 .14 • 6 .04 .2 .53 .61 .70 .4 .90

19 00 0 .09 .05 1.50 .53 .1 .35
12 .65 .08 .03 .04 .1 .35 .23

20
00 1.00 .05 .2 .53 .05 .2 .53 .03 .2 .53 .09
12 .48 .2 .53 .40 .1 .35 .01 .2 .53 .03 .1 .35 .05

21
00 1.45 .1 .35 .40 .2 .35 .31 .2 .53 .06 .2 .53 .26
12 .72 .40 .3 .53 .61 .04 .20

22
00 .35 .1 .35 .34 .1 .35 .85 .3 .72 .44 .1 .35
12 .65 .28 .41 .3 .72 .27 .2 .53 .21

23
00 .46 .02 .2 .53 .02 :64 .3 .72
12 .60 .50 .38 .4 .90 .41 .4 .90

24
00 .26 .55 .4 .90 1.15 .1 .35 .26 .2 .53
12 0 .10 .1 .35 .50 .23

25
00 .84 .2 .53 .28 .\,4
12 1.39 .3 .72 .49 .32 .3 .72

26 00 .40 .SO .4 .90 .22 .3 .72 .08
12 .26 .2 .53 .06 .3 .72 .06 .3 .72

27
00 0 .3 .72 .05
12 0 .02 .4 .90 .2 .53

28
00 0 .45 .3 .72
12 0 .85 .2 .53 .38 .2 .53 .10 .1 .35

29
00 0 .3 .72 .50 .3 .72 .37
12 1.43 .1 .35 .43 .2 .53 .64 .2 .53

30
00 1.40 .05 .48 .1 .35
12 .54 .02 .37

31
00 .24 .02 .1 .35
12 0 .2 .53 .05

Totals 20.04 5.7 15.07 13.14 6.2 15.66 15.97 7.1 18.16 12.86 4.1 10.50 14.03 5.9 14.33 9.67 3.1 6.86

Average .48 .19 .50 .23 .22 .56 .33 .23 .57 .35 .23 .58 .33 .28 .70 .39 .44 .98



TABLE 4

Effectiveness of Quantitative Precipitation Forecasts

December/66 January/67 February/67 March/67 April/67 May!67

Precipitation~.25 in!
6 hr. but not forecast 18 13 9 17 13 12

Forecas t Precipi tati on
~.25in.!6hr. but no
precipitation 0 0 1 4 2 2

Precipitation Intensity
~ twic e the maximum
forecast intensity 3 0 4 0 0 0

Precipitation Intensities
~ . 75 in. per 6 hr.
forecast as a frac tion 0 1 1 ~,O 0 . 1

- - - - - -
of occurrences 7 1 4 4 4 .4

Percentage of unsati sfactory
forecasts (= ) 33% 20% 25% .. 50% 25% 50%

·e



TABLE 5

PRECIPITATION INTENSITY (inches per 6 hours)

December /66 January /67 February /67 March/67 April/67 May /67
Date/ Forecast Date/ Forecast Date/ Forecast Date/ Forecast Date/ Forecast Date/ Forecast
Time Obs Min Max Time Obs Min Max Time Obs Min Max Time Obs Min Max Time Obs Min Max Time Obs Min Max

02/002 .27 .40 .90 03/002 .40 .20 .53 04/002 .42 .20 .53 06/122 .27 .20 .53 01/122 .13 .60 1.27 05/002 .18 .20 .53

03/002 .32 .50 1.08 05/002 .48 .10 .35 04/1:iZ .33 .10 .35 08/002 .52 .20 .53 06/122 .55 .40 .90 08/122 .49 .40 .90

03/122 .35 .50 1.08 07/002 .16 .10 .35 05/002 .11 .10 .35 08/122 .29 .10 .35 07/002 .30 .40 .90 09/002 .36 .30 .72

06/002 .23 .10 .35 07/122 .23 .30 .72 05/122 1.02 .10 .35 14/002 .31 .10 .35 10/002 .26 .30 .72 12/122 1.03 1.00 2.01

06/122 .52 .20 .53 08/002 .30 .20 .53 06/002 .75 .10 .35 16/002 .22 .30 .72 15/122 .33 .10 .35 13/002 .52 .20 .53

07/122 .25 .10 .35 13/002 .16 .20 .53 06/122 .58 .10 .35 16/002 .37 .60 1.27

08/002 .30 .10 .35 15/122 .26 .10 .35 08/002 1.32 .30 .72 16/122 .40 .30 .72

08/122 .20 .10 .35 17/122 .14 .30 .72 10/122 .42 .20 .53 18/122 .70 .40 .90

09/002 .15 .10 .35 20/122 .40 .10 .35 11/002 .49 .40 .90 19/002 .53 .10 .35

11/122 .48 .10. .35 21/002 .40 .20 .53 11/122 .33 .30 .72 22/002 .44 .10 .35

14/122 .38 .20 .53 21/122 .40 .30 .72 12/122 .18 .10 .35 23/002 .64 ;30 2

15/002 .45 .30 .72 22/002 .34 .10 .35 13/002 .26 .20 .53 23/122 .41 .40 .90

16/122 .13 .20 .53 24/002 .55 .40 .90 13/122 .20 .70 1.45 24/002 .26 .20 .53

17/002 .16 .20 .53 24/122 .10 .10 .35 15/002 .18 .20 .53 25/122 .32 .30 .72

18/002 .18 .10 .35 26/002 .50 .40 .90 16/122 .47 .20 .53 28/122 .10 .10 .35

20/122 .48 .20 .53 28/002 .45 .30 .72 18/002 .20 .20 .53 29/122 .64 .20 .53

21/002 1.45 .10 .35 28/122 .85 .20 .53 21/002 .31 .20 .53 30/002 .•48 .10 .35

22/002 .35 .10 .35 29/002 .50 .30 .72 22/002 .85 .30 .72

25/002 .84 .20 .53 29/122 .43 .20 .53 22/122 .41 .30 .72

26/122 .26 .20 .53 23/122 .38 .40 .90

29/122 1.43 .10 .35 24/002 1.15 .10 .35

26/002 .22 .30 .72

28/122 .38 .20 .53

/



TABLE 6.A

...
Assessnlent

.,

of Bases for Observed Forecast Pcpn FO:i"ecast Pcpn.- FO.i:ecas t Pcpn .
Date/ Time . In s ta bil i ty Assessnlent Pcpn No Ins tabili ty Mdt Instabilitv Ste: Instability

..
Dec 6/12 Strong R S, W .52 · 20 .33 .53,
Dec 7/12 Moderate R, S .25 · 10 .22 .35
Dec 11/12 Moderate R, S, W ... .48 .10 .22 .35,
Dec 18/00 Slight, R, W .18 .10 .22 .35
Dec 20/12 Moderate R, W .48 .20 .33 .53
Dec 22/00 Moderate S .35 .10 .22 .35
Jan 3/00 Moderate R, S, W .40 .20 .33 .53
Jan 5/00 Strong R, S, W .48 .10 .22 .35
Jan 15/12 Slight R, S .26 .10 .22 .35
Jan 20/12 Strong R, S, W .40 .10 .22 .35
Jan 21/00 ,Moderate R, W .40 .20 .33 .53
Jan 22/00 Moderate R, S, W .34 · 10 .22 .35
Jan 29/12 Moderate R, W .43 · 20 .33 .53
Feb 4/00 Modera.te S, W .42 .20 .33 .53
Feb 4/12 Moderate S, W .33 · 10 .22 .35
Feb 10/12 Moderate S, W .42 i .20 .33 .53
Feb 16/12 Moderate R, S, W .47 .20 .33 .53
Feb 22/00 Strong R, S, W · 85 .30 .44 . 72
Mar 8/00 Slight R, W .52 .20 .33 .53
Mar 8/12 Moderate R, S, W · 29 .10 .22 .35
Mar 14/00 Slight R, W · 31 .10 .22 .35
Apr 15/12 Moderate R, S, W .33 .10 022 .35
Apr 19/00 Strong R, W .53 .10 .22 .35
Apr 22/00 Strong R, S .44 .10 .22 .35
Apr 23/00 Moderate R, W '.64 .30 .44 • 72
Apr 29/12 Strong R, S, W ,64 .20 .33 .53
Apr 30/00 Strong R, S, W .48 .10 .22 .35
May 13/00 Strong R, S, W .52 · 20 .33 .53

R, radiosonde; S, satellite; W, weather surface reports



..

TABLE 6B

Forecast Forecast
AssessITlent Precipitation Pcpn P r ecipita ti on

of Bases for Observed No Moderate Strong
Date/ TiITle In s tabi!ity As seSSITlent Pcpn In s tabi!itv Instabili tv Instabilitv

.....':.

Dec 21/00Z Strong R~ W 1. 45 in/ .10 in. /6 hr. .22in/6hr. .35 in./6 hr.
6 hr.

; "

Dec 25/00Z Strong R~ W . 84 in/ . 20 in/6 hr. .33 in/6 hr . .53 in/6 hr .
6 hr.

Dec 29/00Z Moderate R~ S~ W 1.43 in . 10 in/6 hr. . 22in/6 hr . .35 in/6 hr .
/6 hr.

Jan 28/12Z Moderate R~ W .85 in . 20 in/6 hr. . 33 in/6 hr . .53 in/6 hr .
;,.,.;.

/6 hr

, Feb 5/12Z Moderate S~ W 1. 02 in 010 in/6 hr.. . 22 in/6 hr. .35 in/6 hr .
/6 hr •

.,

Feb 6/00Z Modera.te R~ W 1. 21 in 010 inl6 hr. .22in/6hr. " 35 in/6 hr
/6 hr

Feb 6/12Z Modera.te R~ S~ W . ~ 58 ip/ o 10in/6 hr. .22 in/6hr. 035 in/6 hr
6 hr

Feb 8/00Z Strong S~ W 1. 32 in .30 iil/6 hr. .44 in/6 hr., .72 in./6 hr
/6 hr

-'" ,

Feb 24/00Z Strong R~ W 1. 15 in
/6 hr .10int6hr .22 in/6 hr. .3,5 in/ 6 hr

... 0,,·

R, roab; Sp satellite; W. surface weather



TABLE 7

Date/Time Computed UJ6
Computed Maximum

Forecast 6)6
Forecast Maximum Observed Maximum

InstabilityPrecipitation Rate Precipitation Rate Precipitation Rate

Dec 21/00Z -3 x 10-3 mb .30 in/6 hr -4 x 10-3 mb .35 in/6 hr 1.45 in/6 hr Strong

sec- 1 sec-1

Dec 25/00Z -18 x 10-3 mb 1.27 in/6 hr -4 x 10-3 mb .53 in/6 hr .84 in/6 hr Strong

sec- 1 sec- 1

Dec 29/00Z - 9 x 10-3 inb 1.63 in/6 hr -4 x 10-3 mb .53 in/6 hr 1.43 in/6 hr Moderate

sec-1 sec- 1 .
Jan 28/12Z -10 x 10-3 mb 1.27 in/6 hr -4 x 10-3 mb .53 in/6 hr .85 in/6 hr Moderate ,

sec- 1 sec-1

Feb 5/12Z - 8 x 10-3 mb .99 in/6 hr -4 x 10.,.3 mb .35 in/6 hr 1.02 in/6 hr Moderate

sec- t sec- 1

Feb 6/00Z - 5 x 10-3 mb 1.08 in/6 hr -3 x 10-3 mb .35 in/6 hr 1.21 in/6 hr Moderate

sec- 1 se·c-.1

Feb 6/12Z -10 x 10-3 mb .72 in/6 hr -4 x 10-3 mb .35 in/6 hr .58 in/6 hr Moderate

sec-1 sec-1

Feb 8/00Z - 8 x 10-3 mb .72 in/6 hr -7 x 10-3 mb .72 in/6 hr 1.32 in/6 hr Strong

sec-1 sec- 1

Feb 24/00Z -12 x 10-3 mb 1.00 in/6 hr -6 x 10-3 mb .53 in/6 hr 1.15 in/6 hr Strong

sec-to
"

sec- 1
',' ~



Thickness Ridge

Thickness Trough

Mean Displacement
Error (m)

+ 1. 2 degs. lat.

+ .6 degs. lat.

TABLE 8

Standard Deviation
of Errors

4.2 degs. lat.

3.8 degs. lat.

Mean Deviation
~Ix.-m\

I el =L.': 1 ~
N

..

-3.4 degs. lat.

3. 1 degs. lat.

1.24

1. 23

Percentage
of Errors
Within

\01 of m.

70%

68.8%



TABLE 9

PRECIPITATION AREA PRECIPITATION INTENSITY
(Square degrees latitude) (inches per 6 hours)

Dille/
Observed Computed OBSERVED COMPUTED

Time
No Instability Mdt Instability Stg Instability

002 50 0 .67 .4 .54 .90
01 122 Missing

002 6.5 20 .27 .14 .27 .42
02 122 0 22 0 .20 .33 .53

002 17 0 .32 0 0 0
03 122 32 12 .• 35 .15 .28 .42

002 0 8 0 .17 .30 .48
04 122 0 0 0 0 0 0

002 0 0 0 0 0 0
05 122 0 10 .06 .12 .25 .38

002 5 3 .23 .10 .22 .35
06 122 8 I .52 0 0 0

002 0 0 0 0 0 0
07 122 16 12 .25 .15 .28 .42

002 9 6 .30 .10 .22. .35
08 122 9 30 .20 .30 .44 .72

002 4 0 .15 0 0 0
09 122 131> 6 .25 .14 .27 .42

002 0 0 0 0 0 0
10 122 0 0 0 0 0 0

002 24 4 .49 .10 .22 .35
11 122 32 28 .48 .22 .35 .57

002 19 28 .34 .20 .33 .53
12 122 5 0 .16 0 0 0

002 0 0 0 0 0 0
13 122 0 0 0 0 0 0

002 0 0 0 0 0 0
14 122 19 23 .38 .22 .35 .57

15
002 30 36 .45 .32 .46 .75
122 0 16 0 .15 .28 .42

002 2 0 .12 0 0 0
16 122 8 3 .13 .10 .22 .35

002 3 0 .16 .07 .19 .29
17 122 5 0 .20 .04 .16 .23

002 6 0 .18 .08 .20 .31
18 122 Missing Missing

002 0 1 0 .10 .22 .35
19 122 16 10 .65 .30 .44 .72

002 27 54 1.00 .40 .54 .90
20 122 7 16 .48 .25 .39 .63

002 13 4 1.45 .10 .22 .35
,

21 122 10 1 .72 .12 .25 .38

002 7 0 .35 .07 .19 .29
22 122 35 0 .65 .08 .20 .31

002 28 0 .46 0 0 0
23 122 50 2 .60 .10 .22 .35

002 30 0 .26 .05 .17 .25
24 122 0 0 0 0 0 0

002 25' 0 .84 0 0 0
25 122 76 44 1.39 .20 .33 .53

002 40 24 .40 .26 .40 .64
26 122 10 0 .26 0 0 0

002 0 0 0 0 0 0
27 122 0 0 0 0 0 0

002 0 0 0 .03 .15 .22
28 122 0 0 0 .05 .17 .25

002 0 3 0 .25 .39 .63
29 122 36 34 1.43 .30 .44 .72

002 56 46 1.40 .35 .49 .81
30 122 36 42 .54 .22 .35 .57

002 2 0 .24 0 0 0
31 122 0 0 0 0 0 0

Totals 827 549 19.78 6.70 11.72 18.66

Average 13.8 9.2

a

•

•



•

TABLE 10

PRECIPITA TION AREA PRECIPITATION INTENSITY
(Squaredeg rees latitude) ··(i~ches per 6 hours)
Date/ Observed COMPUTED
Time Observed Computed 'N 0 Ins tabilitv Mdt Instabili ty Stg Instability

02/00Z 61.. 20 .27 .14 .27 .422

03/12Z 32 12 .35 .15 .28 042
06/00Z 5 3 .23 I'· 0. 10 .22 .35
06/12Z '8 1 .52 Nil Nil Nil
07/12Z 16 12 .25 .15 .28 .42
08/00Z 9 6 ~30 .10 .22 .35
08/12Z 9 30 .20. .30 .44 · 72
09/12Z 13t 6 .2S .14 .27 .42
11/00Z 24 4 .49 010 .22 .35
11/12Z 32 28 .48 .22 .35 .57
12/00Z 19 28 .34 .20 .33 .53
14/12Z 19 23 .38 .22 .35 .57
15/00Z 30 36 .45 .32 .46 · 75
16/l2Z 8 3 . 13 .10 .22 .35
19/12Z 16 10 .65 030 .44 · 72
20/00Z 27 54 1. 00 .40 .54 .90
20/12Z 7 16 .48 .25 .39 .63
21/00Z 13 4 1.45 .10 .22 · 35
21/l2Z 10 1 .72 .12 .25 .38
23/12Z 50 2 .60 .10 .22 .35
25/12Z 76 44 1. 39 .20 .33 · 53
26/00Z 40 24 .40 .26 .40 .64
29/12Z 36 34 1. 43 .30 .44 .72
30/00Z 56 46 1.40 .35 .49 · 81
30/l2Z 36 42 .54 .22 .35 .57

Totals 598 489 14.70 4.84 7.98 12~ 82

Averages 23.9 19.6 .59 . 19 .32 .51
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Quantitative precipitation forecasts pre
pared at the Atlantic Weather Central,
ba sed on supporting charts supplied bY'the
Central Analysis Office, Montreal,. for the
period 1 December 1l;J66 to 15 May 1967,
are discussed with respect to the success
of the se forecasts in pred icting the loca
tion, intensity and occurrence of precipi:-
tation. .

Quantitative precipitation forecasts pre
pared at the Atlantic Weather Central,
based on supporting charts supplied by the
Central Analysis Office, Montre9-l, for the
period 1 December 1966 to 15 May 1967,
are discussed with respect to the success
of these forecasts in predicting' the loca
tion, intensity and ace ur renee ofprec ipi
ta tion.

Quantitative precipitation forecasts pre
pared at the Atlantic Weather Central,
based on supporting charts supplied by the

. Central Analysis Office, Montreal, for the
period 1 December 1966 to 15 May 1967,
are discussed with respect to the success
of these forecasts in predicting the loca
tion, inteilsity and occurrence of precipi
ta tion.
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