U.S. DEPARTMENT OF COMMERCE
' Luraer H. Hobces Secretary

WEATHER BUREAU

F. W. REICHELDERFER, Chigf,
TECHNICAF PAPER NQ. 39
Verification of the Weather Bureau’s
30-'Day Outlooks

. EXTENDED FORECAST SECTiON, NATIONAL METEOROLOGICAL CENTER,
U.S. WEATHER BUREAU, WASHINGTON, D.C.

WASHINGTON, D.C.
FEBRUARY 1961

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington 25, D.C. = = - - = e o & o = = = o = - Price 40 cents







. CONTENTS

H
£
0]
@

1. Introduction_ __ Clllliiiii
2. Limitations of Verifying Procedures. . ______ . .. ______

3. Verification Statisties . oo i
‘ a. Time Graphs_ . . ____________ S
b. Skill Interrelationship_ - ... __________- et
¢. Seasonal and Secular Variations____.____ . ______._.___. :

. Accuracy in Terms of Probabilities .. __.____._. o rmmm s

4
5. Use of the 30-Day Outlooks.. ..
6
7

0 NS RN e e

. Sample 30-Day Outlooks_______ Lol CLoliliiion e

L Conelusions . - - - o e e e e - 10







VERIFICATION OF THE WEATHER BUREAU’S 30-DAY OUTLOOKS
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1 INTRODUCTION

Th1s paper has been prepared to give users of
the Weather Bureau’s 30-day outlooks® a better

~idea of their accuracy and reliability than routine

_inspection would afford. TFor this purpose all
outlooks prepared during the two years 1958 and
1959 have been reproduced alongside their cor-

'respondmg observed patterns, and the resulting

48 sets of charts are printed at the end of the paper.

In addition, those Verlﬁcatlon statistics which

have been routinely computed during the past 6
years are summarized and discussed in section 3.
Probability tables designed especially for the
general subscriber follow in section 4. The
nature of the 30-day outlooks is explained in sec~
tion 5, and some illustrative examples are cited in

“section 6. The principal findings are summarized
in section 7. Before examining the material,

however, the reader would do well to consider-the

limitations inherent in meteorological verifica-

tions treated in section 2 below.

2 LIMITATIONS OF VERIFYING
s PROCEDURES o

The dlfﬁcultles attendmg Verlﬁoatlon of Weather
forecasts stem partly from the fact that it is not

: possfble to measure accurately the quantities being.
’ For example; in order to verify a pre-
diction of the anomaly class of monthly mean

forecast.

temperature, such as above normal, much below

normal, etc., one must know accurately not only

_the observed mean temperature, but also the long
term normal for the month and the 11m1t1ng values
which define the classes

“are not known preasely in’ many looahtms be-
cause the statlon record is too short, or the ob-
serving station or its mstruments have been
moved, or the environment of the observmg pomt
has changed At ﬁrst glance these considerations
may appear ummportant untll it is reahzed tha.t

1 Publlshed twice monthly as Avemge Monthly Weather Resu'me and Oui '
loolc available from Superintendent of Documents, Government Printing

' Office; Washington 25, D.C. (subscription price $5.00 per year).

' ologlsts and hydrologlsts
in summer, it is impossible to obtain an adequately

These latter quantltles,

a variation of only 1° or 2° T.in monthly mean
temperature may sometimes make the difference

between a value falling in the above or below

normal class, since class 11m1ts are computed to
tenths of a degree. ,

Still greater difficulties arise with premplt&tlon
whose local vagaries are well known to meteor-
‘Sometimes, especially

detailed picture ‘of the dlstrlbutmn of rainfall
over an area of the size of a State. Even when the
density of observmg statlons is increased, large
variations in precipitation are found over small
distances. These variations are extremely diffi-
cult to explain, let alone forecast. In addition,
numerous errors arise from incorrect measurement,
recording, transmission, and even summation
of precipitation amounts. In short, there exists
a certain indeterminacy in the very observation of
preclpltatlon patterns. For these reasons pre-
cipitation is expressed in terms of three classes
(heavy, moderate, and light), but temperature in
terms of five (much above, above, near normal
below, and much below). ,

If the errors discussed above were dlstrlbuted'
in a random fashion, they would, in the long run,
detract from the true score of the foreoasterin
direct proportion to his skill. Therefore a ceiling
is set to the forecaster’s 'indioated performance
which is lower than 100 percent. ~Bearing these
limitations in mind, we shall next discuss the
results - of actual verlﬁoatlons of the 30-day
outlooks ; ’ it

3. VERIFICATION STATISTICS

Verlﬁcatlon scores for the 30-day outlooks issued
durmg the 1n1t1al phases of the program were
pubhshed in 1953 in a monograph which also
explains in detail methods used in preparing the
outlooks.2 In the present paper these scores will
be brought up to date, new material added, and

2 Chapter 8 of “Thirty-Day Forecastmg A Reviewofa Ten-Year Experi-

ment,’”’ by Jerome Namias, Meteorological Monograpk, vol. 2, No. 6, American
Meteorological Society, Boston, Mass,, July;1953. - 83 pp:: ;
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comparisons made with various controls such as
chmatologrcal probablhty and pers,1stence

a. Tlme Graphs

The data in figures 1 and 2 give Verlﬁcatlon

scores for surface temperature and precipitation
for each individual 30-day - outlook both for

calendar months and for the 30-day perlods :
‘between mid-months, for the six years 1954
through 1959. Each dot on the temperature

graph (fig. 1) represents the percentage of 100

stations, evenly scattered over the contlguous' :

United States Whose temperature was predlcted
in exactly the correct class or within one class of
the observed. Under this criterion, for example,
a forecast of above normal would be cons1dered

correct if above, much above, or near normal were.

observed, but incorrect if the observed temper-
ature were in the below or much below normal
classes
observed ‘were dlstrlbuted as expected climato-
logically, the chance score (chmatologlcal prob-
ability)- Wlth this verlﬁcatlon system would be
“about 59 percent, and thls score is 1nd1cated as a
dashed line i in figure 1. :

In the case of preclpltatlon (ﬁg 2), only three,

classes, light, moderate, and heavy, are used for
~ predicted and observed patterns. Hence veri-

fication in terms of percent within one class would

have little value. The dots in figure 2, therefore,
indicate the percentage of the country Whlch was
predicted in exactly the correct class.
value expected by chance is 33}3 Percent shown
by the dashed line.

From these graphs itis clear that there are large |
oscillations in performance from one month to the

next. The individual temperature scores _range
from a high of 97 (mid-March to mid-April 1959)
to a low of 23 (February 1958), while the precipi-
tation scores range from 67 (October 1959) to 15
(mld-January to mid-February 1956).2 In order

to damp these ﬂuctuatlons and facilitate overall

evaluation, means of six scores (two a month)
have been computed for comsecutive 3-month

,penods deﬁmng the four seasons (December,
and February; March April, and
May, June, July, and August; September Octo- -
The resulting seasonal
averages are connected by solid stralght 11nes in

January,

ber, and N ovember)

3The: reader ‘may wish'to'compare predxcted and observed pattems usmg

the maps at the end of this paper 2

2

It the percentage of classes predicted and

Here the

ﬁgures 1 and 2. Although the mean scores com--

puted in this fashion retain considerable vari-
ability (ranging from 85 to 61 for temperature and

~ from4 1 to 30 for precipitation), they make it clear -
- that on the average the 30-day outlooks have skill
“but are far from perfect.

Not once during the
6-year period portrayed in figures 1 and 2 was
the seasonal mean score for temperature less than

that expected by chance, while the precipitation

score was less than chance for only two seasons.
The fact that pre01p1tat10n is more difficult to

~ forecast than temperature is not surprising in view

of the greater complexity of its physics.
TFigure 3 is similarf to figures 1 and 2 but pertains

~ to the mean contour pattern of the 700-mb. sur-

face, a fundamental part of the 30-day prognosis
which more or less represents the prevailing upper-
air winds and thereby largely determines the pre-
diction of prevailing weather. The verification

_system involves first subtracting the appropriate
~month’s long-term normal value from both prog-
 nostic and observed charts at each point of a suit-

able grid. The resulting “anomaly” patterns may
then be considered as surfaces whose degree of
parallelism we wish to know. This i is given by the
correlation coefficient; perfect agreement in the
location ‘and- strength of positive and negative

anomalies gives a correlation of +1.00, diametric
opposmon ‘gives —1.00, and Iack of relatlonshlp,

0.00. , R

The dots in figure 3 show the correlatlons ob-

tained for the United States (N orth America since
1958) and for the Atlantic for individual months.

~ As in figures 1 and 2, seasonal averages are shown

by solid lines, and chance (zero skill) by the dashed
lines. Desplte large fluctuations, the averages in-
dicate predommantly positive, though small; skill.
Only a few seasons'have scored below chance none
smce 1957 : :

b. Sklll Interrelatronshlp

Tt is 1nterest1ng to compare the scores for pre-
diction of 700-mb. pattern (fig. 3) with the scores

~ for weather predlctlon (fig. 1) This has been done

in figure 4, where the verification of all temperature
outlooks made for the United States during 1958
and 1959 is plotted against the verlﬁcatlon of the

, correspondmg forecasts for 700-mb anomaly pat-

tern over North America. "This is the same 2-year
perlod illustrated by charts at the back of this
booklet. Figure 4 shows that there i is a tendency
for good forecasts of 700-mb. pattern to be accom- -
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blhty) : : :

panied by good forecasts of surface temperature,
and vice versa. Theoretically this should be the
case, since temperature estimates are made largely
from the prognostic contour patterns. However,
“the simple linear correlation coefficient between

- Each dot represents one 30-day outlook;

the two sets of scores is only +-0.53, This corre-
lation is not perfect (+1.00) because there are
times when surface temperature is not uniquely
defined . by the wind circulation or when other
factors influence the forecaster.
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c. Seasonal and Secular Varlatmns ey : “ T
g ; ',TABLE 1. -Vemﬁcanon of 30-day weather outlooksfor 6 years

The 1nd1Vldua1 scores plotted in ﬁgures 1 and 2 ~ ending December 1959
have also been summamzed in table 1, which gives o :
the average verification by seasons for the same . | Temperature (pereent) || Precipitation (percent)
6-year period. For comparison, the scores ex- ST 2| e pe A e
Forecast.| Chance | - Per- : || Forecast | Chance.| . Per-

- pected by chance ffro,m the distribution of classes e pin ~|sistence|| | T |sistence
actually observed during each season are shown ' '

~ in columns 2 and 5. The scores for forecasts of ~ Winter...... 021808 0L |0 BB 888 ) %8

: : ; i ; TR : 770 597 S 83.7 36.3 | 333 37.8 -
both temperature and precipitation have ‘been Sumn caao| ess | es6| o ss2| a3l s
cons1stently higher than these chance scores. In Pl 607) 601} 665) 3.2} 33} 385

a third column, comparative scores are given for Year-oi_..... el se6| 650l 66| 33| 359

 forecasts made by considering the average weather S L S
of one month as possessing the same degree of
4 [
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‘abnormality as the preceding month. Such a pre-
diction is referred to as ‘‘persistence.” From
table 1, it is clear that the outlooks are superior
to persistence (glven in columns 3 and 6) in all

- cases except those of precipitation during winter
and spring. ,Another,noteworthy feature of table
- 11is the fact that the scores for both temperature :

- and precipitation have averaged higher in summer
than at any other time of year.*
Table 2 ‘presents a summary by seasons of the
individual scores for the 700-mb. anomaly verifica-
tions which were plotted in figure 3. With this
element, as with surface weather, the 30-day out-
~ looks have enjoyed greatest success during summer.
Furthermore, the forecastsy of 700-mb. circulation
-pattern have been supenor to chmatologlcal prob-
“ability (last column) dumng all seasons in both
the Atlantic and the United States
ely, comparable scores are not available either
for persistence or for the Pacific section.
There is a suggestion in ﬁgures 1,2, and 3 that
the 30-day outlooks have shown some improve-
TABLE? —'Veriﬁcation of 80-day circulation outlooks for 6

~years ending Dec. 1959, 700—mb correlation coe_ﬁiczents
(normal removed) : ' .

United | Atlantic | Chance -

States | o p
erter,_.._x.,_.,_..--‘__.-.-x_.c ....... S, ~-0.22 0.21. |- -.0.00
- Spring_._... - . - .18 V26 .00
" Summer._. i g eee|f B L35 00
Falll oo o . 23 .20 00
Near i e L |

ment over the years

statistics not only for the 6-year perlod summa-
rized i in tables 1 and 2 (1954-1959), but also for
the 6 years immediately preceding (1948-1953)
and for the last 2 years (1958-1959). ,
shows that the most marked improvement of the

4Tt might be objected that the type of temperature verification used heré

allows a forecaster to obtain an artificially high score by ‘“playing the system.’”

For example, a forecast of near normal over the entire country would, in the
long run, verify 75 percent of the time. ‘In‘'practice the forecasters do tend
to be’ cautious about predicting the extreme classes ‘(much above, much
below).
chosen 14 percent but observed 25 percent. of the time. The effect.of this

hedging can be estimated by recomputing the chance control as one expected

from a random reshuffiing of the actual forecasts. The result, an annual
average of 62.8 percent, instead of the value 59.6 percent glven in table 1,
does not affect any of the conclusions drawn above. Eany :
- An alternate method of verification is to count only those stations forecast
in exactly the correct temperature class. For the 6- -year perjod:under con-

sideration, this computatron gives an annual average score of 28.1 percent:
" correct for the 30- day outlooks, compared to 25.3 percent for persistence and

21.9 percent for chance. These ﬁgures also support the conclusions reached
prevrously on the: basrs of the percentages within one class.

579331 0—61——2

s

Unfortunat-

k Some 1ndrcat1on of thls is
provided by table 3, which contains verification

‘The table

These were, during the 6 years summarized in table 1, actually -

TABLE 3——Vemﬁcatwn of SO-day outlooks du’rmg various
. perwds ) i

‘Winter | Spring | Summer| Fall || Year

Temperature (percent
“within'1 class) e s : i R
655 70,6 71.9 0.5 69.6

1948-1953. . -
©1954-1959- om0 7l 740 69.7 || 714
1958-1959_____._______{ 7L4| - 79.3 45123 144
Precrpltatron (percent cor-
rect): - e e e el = S
- 1948-1953. 0. cveiieiioboo 40014 3590361 | 38.4([ 376
-.1954-1959 _— 34.8 36.3 38.2 37.2 36.6
71958-1959_ _ 37. 5 87,6 36.5° | 37.2 37.2
700-] mb correlatron (Umted
States): ' : T (s
1948-1953: - 2231 e8| oues a8 e
1954-1959_ 2218 .35 .23 .24
1958—1959 L2821 .34 o929
700-mb . correlatlon (At-
“lantic): : e .
1948~ 1953_-___--___,,._;-;. A9 28 |8 .20 .23
: 21 26 .36 20 25

S| ueel sr il osel| e

past decade has come about durlng the past 2
years, when all scores except those for preclplta—
tion were higher than in previous periods. It is
hoped that these differences represent a real ad-
vance, but the period of 2 years is too short to
provide statistical significance. There are, how-

~ever, a number of factors which may have

contributed to this 1mprovement among them

‘use of high speed computers for data processing

and analysis, and incorporation of some new, ob-
]ectlve forecastlng procedures

7 L -
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11.700-MB, ANOMALY IN NORTH AMERICA (CORREI.ATION COEFHC!ENT)

FIGURE 4. ~—Scatter dlagram showmg the venﬁcatlon scores
for 30-day outlooks of temperature in'the United States

~ (percent within-one class) as a funetion of the corre-
sponding scores for pattern of 700-mb. height anomaly
in- North America (correlation coeflicients). Each dot
represents one 30-day outlook during the two years,
1958-59 (48 cases).  The heavy line (of regression)
was derived by thei method of least squares. . Its equa-
“tion and the simple linear correlation coefficient between
the two variables are given in-the legend at lower right.
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4 AC.CURACY IN TERMS OF
; PROBABILITIES ,

‘In order to help the subscnber judge the degreek

of usefulness of the 30—day outlooks in his special
field, be 1t agrlculture industry, commerce, or
. Whatever values of the probablhty of occurrence
of the various forecast categories have been
computed (tables 4 and 5).

forecast verifications discussed in section 3, do
not differentiate between areas of the United
~ States.
(A, B, G, D), one for each season.

The main columns of the tables are headed Toy
the names of the forecast categories or classes.
(The exact numerical definitions are presented in
geographical detail on every published outlook.)

The numbers in each column represent the

estimated probabilities of actual occurrence of
‘the various classes, given the forecast at the top
“of the column The last column in each table

contams, for comparlson the chmatologlcal (or

TABLE 4——Prcbabzlztzes of occurrence of SO-day forecast,

tempemtures Data from the 6 years ending December
1969 (o
Pioh : Forecast : e
roba- : E
: i Chance
bility of 06 Much | Below | *Near | Above | Much ||
currence or—-’ \ below | - . - |normal| - above
A, Winter
ul .10 0] o4 00 125
33 .31 21 a7 13 25
35 .27 25 .24 27 25
18 .20 29 .33 27 25
03 .12 15 .22 33 125
B. Spring
il 10 .06 .00 .125
23] .29 .26 ] .20 08 25
.25 .30 .4 .30 | .26 25
LB 19| 25 |2 | .33 .2
ag)| o weo) 15| 18| L3l 125
C. Summer
25 15[ .09 .07 01 125
37 30 .22 .18 10 25
20 28 .30 .25 17 25
14 18 25| .29 20 25
04 09 .14 .21 43 125
D. Fall
al. .| L2 8| o1 125
33 T.8001 .28 24 23 25
23 .8 e8| .2 23 25
17 B | a2 26 <30 25
06 . .06( .00 16| .28 125
St '

These tables, which

contain material derived from the 6 years of ’,

They have been split into four parts

~ haps).
~ knows that if he chooses course X, his net gain (or -
loss) for the month will be plus. (or minus) A4,

'chance) probabilities of occurrence of the classes.

o In studymg these tables one may note, for
instance, that in winter a temperature forecast of

much above normal carries a probability of 0

percent of occurring as much below, 13 percent as

below, 27 percent as near normal, 27 percent as

above, and 33 percent as much above. Thus it
nearly triples its own usual likelihood of occurrence
(0.33 vs. 0.125), while it reduces the chances of
much below normal to practically nil. A forecast

- of near normal, on the other hand, gives little
information beyond climatology. Throughout

the year, in fact, the temperature outlooks tend
to be more skillful at predicting extreme than
average conditions and, also, warmer rather than
colder conditions. Slmllarly, it can ‘be seen in
table 5 that a precipitation forecast of light is
generally more rehable than one of moderate or

-~ heavy.

Any subscriber Who knows the 1nﬂuence of
monthly mean temperature or total precipitation
on his firm’s sales volume and costs can use these
probability tables as a guide in making choices

between possible courses of action. The pro-
cedure goes as follows: suppose that there are
two alternate courses of action, X and Y (to rent
or not to rent additional oil storage space, per-
Suppose further that the subscriber

dollars if much below temperatures occur in his

i locality, A, if below, A; if near normal, A, if above,

and A; if much above. Similarly, he knows that
if he chooses course Y, his net gain (or loss) will be
B, By, B, By, or B;, depending on which temper-
ature category actually occurs. (The dollar
values of the A’s and B’s might, for instance, be
determined by comparmg company accounts
Wlth the monthly temperature records for several
past years, if courses X and ¥ have each been
followed at various times during those years.) It
then follows that, given the forecast probabilities
(p1, P2, P3) Par p5) of the five temperature classes,
the expected net gain to be achieved by choosmg

. course X is K, dollars, where

' E —p1A1‘|‘ p2A2+ P3A3+ Z’4A4+ Z’sAs, ;

,and the expected net gam to be achleved by
, choosngls i ; o

, —P131+ Psz+ paBs"I' P4B4+ PsBs

To obtain the ‘probabilities p, the ‘subscriber
examines the current monthly outlook to see what




temperature class is belng forecast for his locallty

and looks up the column of table 4 headed by that
class. (A forecast of above in winter, for example,
leads to 9,=0.04, p,=0.17, p;=0.24, p,=0.33,
and- p;=0.22.) By performing the sum of
- products indicated in the formulas for E, and
 E,, the subscriber learns which course of action
‘will give him the larger expected net gain Th1s
is the course he should choose.

The tables given here will be most useful to
“those subscribers for whom E, and B, are nearly
- the same when climatological (chance) probabil-
~ ities are substituted for the p’s. Their decisions

will then benefit from any margin of skill beyond -

chance attained by the monthly outlooks.

5. USE OF THE 30-DAY OUTLOOKS

Ttis generally agreed that the science of meteor- -

ology is not yet sufﬁmently developed to predlct

reliably the day—by—day details of the weather for

more than a week in advance.” For this reason,
the 30-day outlooks issued by the Weather Bureau
are not specific weather forecasts in the usual
sense. In the case of surface temperature and
'700-mb circulation, the outlooks apply only to
average or mean conditions for the entire 30- day

period. In the case of precipitation, they refer
to the total amount which falls during a given

month, regardless of how it is distributed in time.
Thus, during a partlcular month, temperatures
may average near normal and precipitation be
moderate despite large fluctuations of weather
~ from day to day or from week to week. Likewise,
 a forecast of much below normal temperature and
heavy prempltatlon does not preclude the possi-

Ybility of a hot day or a dry Week some time during

the month in question. :
~ The outlooks also differ from conventional
 weather forecasts i in that they are not prlmarlly
intended for speclﬁc points, especmlly those which
have local peculiarities of climate. Being based
‘upon the broadscale features of the atmospherxc
~ cireulation over the entire Northern. Hemisphere,
they should instead be best suited to large geo-
graphical areas. For this reason, the user of the
outlook should feel less secure about the prediction
~ when the region with which he is concerned lies
near the borders of the forecast classes of tempera-
ture and precipitation than When it is well within

5 “Statement on Weather Forecastmg” 1ssued by the COU.Ilcll of the Amen
can Meteorologleal Society on July 1, 1957 and published in the Bulletm of the

. Amencan Meteorological Soczety, vol 38, No. 7, Sept. 1957, p. 406.

the bouhdaries

TABLE 5.—Probability of occurrence of 30-day precipitation

_forecasts. . Data from the 6 years ending December 1959.
\ P o Forecast
Proba- \ . ; A
cbility of oc- o o o T R S Chance:
~ ourrénce of— \ - Light |Moderate| Heavy ||
AL Winter
| | om0 .
- :86 1 .36 83| 88
HOAVY .o ioemoanreninioneeal 25 2T 31 .3
B.“Spring“
G| el | s
EINE "8 EREE 2 R 8 | R <
.2 30| - .l .88
C. Suxinmer“
Light .. . Coa 7 s sl e
ol L 38 3l s
820 .38
34 .20 .33
.35 Lss .33
.31 8 33

Tlus Would be partwularly true
in areas of transition where several anomaly classes
are close together Even when the general pattern
over the United States is- predicted correctly,
small dlsplacement can produce major errors in
these areas. It is therefore believed that the
outlooks are best adapted to the uses of a busmess
concern with wide sectional or national mterests ,
_The outlooks are also des1gned prlmarlly for

,users W1th a con31stent month—to-month need for

Weather information. Slnce a poor ver1ﬁcat10n
can be expected from time to time, . too much
Welght should not be given to any one forecast.
In the long run, however, benefit should be

obtained by ]uchclous use of the. outlooks (perha,ps

along the lines indicated in section 4), since on the

average they have demonstrated p031t1ve sklll

beyond chance. :
Because of the ]arge scale of the patterns Wh1ch

are forecast and the uncertammes involved  in

present forecast methods, the outlooks should not .

be taken too literally. If the predlctlon calls for

one temperature or pre01p1tat10n class in a certaln
1oca11ty, the user should be prepared for one of the
ad]acent classes to be observed, with probab1ht1es
given in tables 4 and 5. However, extremely
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large errors, such as predlctlng much below ‘when

much &bOVG 1S ObSQI'VEd or VICG VeI‘S& are rare :

In fact table 4 shows that such errors of four

~classes have on the average, a chance of only 3.5

~ percent of ¢ occurrlng when the extreme classes have
been forecast.
frequency of occurrence of four—class errors aver-
ages 0.5 percent.

It should be noted that the 30 day outlooks are:

~ issued every 15 days ‘about the 1st and 16th of

each month. One reason for this procedure is the

fact that the outlooks like all weather forecasts,
- appear to be more successful during the first part
of the period to Whlch they apply. In one sense,
then, the outlooks may be used as 15-day fore-
‘casts. On the other hand, they are intended for
~the full 30 days and should not necessarlly be
- abandoned after only 15 days have passed. Two

_successive 30-day outlooks need not agree with

“each other as regards the weather pattern pre-
dicted, in spite of their 15-day overlap. Even
‘when- they differ, in fact, each outlook may “be
correct for its own penod L

6 SAMPLE 30-DAY OUTLOOKS
" Each 30 day predlctlon consists of three maps

showing the mean 700-mb. contours over the,,

Northern Hermsphere and the temperature anom-
aly and preclp1tat10n classes over the contlguous
Umted States. In addition, the outlooks contain
maps showing the pattern of each of these three

elements observed during the previous month. In

 this paper the maps observed during the followzng
- month have been reproduced alongs1de the pre-
“dicted rnaps for the same period, so that each
~outlook may be readﬂy verified by inspection.
Beneath each predrctlon has been entered its
ver1ﬁcat10n score ‘using the same un1ts discussed
“in section 3; i.., the percent of 100 stations
within one class for temperature the percent
correct for prec1p1tat10n
“coefficients for ‘the 700-mb. anomaly pattern
Forty-eight consecutlve outlooks for the two years
of 1958 and 1959 have been reproduced, starting

- with the predlctlon for the period mid-December

1957 to mid-January 1958 and endlng Wrth the
one for December 1959.

The mean 700-mb. maps show the prevalhng
~air flow at about 10,000 ft. They give the height
of contours of the 700—mb surface and are labeled
in tens of feet ie.,
locates the area Where atmosphenc pressure is
exactly 700 mb. at a height of 10, 200 ft.

8

If all forecasts are cons1dered the -

~Pacific circulation (correlation of 0. 54)

and the correlatlon :

the contour labeled 1020,

Thln

';sohd ‘contours are drawn for every 200 ft ‘and

certain intermediate contours at 100-ft. 1ntervals' :
are dashed. The wide arrows ‘showing principal

cyclone and anticyclone tracks on the prognostic

700-mb. charts are difficult to vemfyy and therefore
should be disregarded for purposes of this paper.
- Of the 48 30-day outlooks reproduced on the

- followmg pages, the most successful on an overall
- basis was the one for October 1959 (p. 54).
outlook had a higher verification score than any

- This

other made during 1958 or 1959 in both United
States precipitation (67 percent incorrect. class)
and North 'American 700-mb. anomaly pattern

(correlation of 0. 93), and it scored well above the
~ 2-year average on the three other verification

statistics presented here; namely, United States
temperature (93 percent correct within one class),
Atlantic circulation (correlation of 0. 74), and
Tt will
therefore serve as a good example of what the
user can expect with an excellent 30-day outlook.

Note that despite the overall excellence of the

forecast, there were still areas in the Far South-
~ west Where below normal temperatures were pre-

dicted, but above normal were observed, while

‘the reverse situation exrsted in southern Texas.

Heavy pre01p1tat10n was observed in parts of :
Oregon and Florida where light had been forecast,

‘while an area of light precipitation in 'the’Black
Hills region of South Dakota was observed where
‘heavy had been predicted. The latter is an
'example of the rather localized, small-scale phe-

nomena which make’ precipitation extremely diffi-

;cult to explam or pred1ct in all its detail.

‘It is interesting to note that the excellent 30-

,day outlook for October 1959 was followed by
one almost as good, for mid-October to mid-

November 1959 (p. 55), which had an eren"higher

‘temperaturescore (95) but was lower in scores
- for precxpltatlon (51) and 700-mb. anomaly pat-'
‘tern (correlatmns of 046,
North Amerlca Atlantlc and Paclﬁc respec-

—0.24, “and 035 in

tively). The next 30-day outlook for November,

1959 (p 56), was also very good, scorlng above

average in all Ver1ﬁcat10n stat1st1cs except’

; prec1p1tatlon
~ On the other hand the excellent October out-
look was preceded by a very bad forecast, the

one for mld—September to mid- October 1959 (p.

53), which had the second lowest temperature

score in two years (37) and negatwe skill  in
700-mb. anomaly pattern over North America
(correlatlon of —0.23). The outlook for Septem-




~ distinctly above average in

 ber 1959 (p 52), was also quite poor', ‘with the
- second lowest precipitation score in two years (23).
and negative skill in 700-mb. anomaly pattern:

over the Atlantic (correlation of —0.03). Such a
sequence of outlooks (poor followed by good) is

‘not uncommon and usually indicates that an

unsettled, variable regime of weather and circu-

lation which is difficult to predict has finally

crystalhzed into a well-marked and clear-cut
regime which is apt to exhibit cons1derable sta-
~bility for several months. : W

A somewhat similar sequence may oceur Whenv
one well-defined pattern undergoes dramatic re-

adjustment into an equally well-defined pattern
of opposite type.
outlook for mid-October to mid-November 1958
(p:31) was followed by two. very poor ones for

November (p. 32) and mid-November to mld-' g
- December (p 33) as- most of the Umted States
underwent a ‘oransmon from a Wa,rm to a cold]

regime. This was followed by a series of good
_outlooks from December 1958 (p. 34) to February

1959 (p. 38), as the cold pattern became dominant.
~ There are times when drastic reversals of

weather and circulation are well predicted. For

example, the outlook for March 1959 (p. 40) was
all verification
statistics, despite the fact that a large ch&nge from
the February regime (p. 38) occurred in temper-
ature, precipitation, and 700-mb. contour pattern.
Another example of a good overall forecast during
a transition period is the outlook for mid-June to
mid-July 1958 (p. 23). In a similar fashion, the
outlooks for both April and May (pp. 42, 44) of
1959 were excellent in temperature, despite the
occurrence of marked month-to-month reversals
in circulation and weather patterns.

Some typical forecast errors are well illustrated

'by'the outlook for January 1958 (p. 12), which

may be considered as an average forecast in terms
“of nearly all its verification scores. The temper-

~ature prediction correctly called for colder than
normal weather in the eastern half of the United

States (except New England) and warmer con-
- ditions in the West. However, the boundary
‘between the areas of above and below normal
temperatures was predicted to extend from north-
‘west to southeast, but on the observed map it
ran {rom northeast to southwest.  Another typical
error occurred over the Great Basin, where alarge

area of near normal temperature was predicted,

surrounded by-above normal, due in part to the
effect of radiational cooling under a center of high

For example, a very good

~was. observed,

- anomaly patterns.
values observed over western North America was

pressure. ~In actuality, the outlook was one class
too cool, as all the area .fo'recast as near normal
verified as above, and a good deal of that predicted
above verified as much above. Note also that
an isolated pocket of mear normal temperatures
(due to radiational cooling under a ‘“Basin High’)
was observed, but it was displaced:northeastward
from the forecast posmon and much smaller m
size. : S ,
- Turning now to pre01p1tat10n for J anuary 1958,
a typical error occurred in the Far West, where
heavy was predicted in the south but was observed
in the north. = A displacement of this type can
easily occur with a slight northward or southward- '
shift of the principal storm track and ‘‘jet stream.”

The worst forecast was for the Southern Plains,
where light precipitation was forecast, but heavy
An error of the opposite type
was found in parts of the Southeast, where heavy
was forecast, but light was observed It is fairly
common for a large, continuous area of predicted
heavy preelpmamon such as drawn in the East,
to verify in a broken, dlscontmuous fashlon

- with areas of moderate, and even light, mterspersed

with the heavy, such as® actually occurred this

‘month. It is difficult to predict accurately a

precipitation. distribution of this type, even with
a perfect 700-mb. contour prognosis.

The errors in temperature and precipitation tor
January 1958, discussed above, were associated
with corresponding errors in prognostic 700-mb.
The ridge of high contour

not forecast with sufficient intensity in the outlook,
whereas the high center over the Caribbean was
predicted too strong. . At the same  time, the

“trough of low contour values observed over eastern
North America was predicted too deep in Canada,

but too weak and too far west in the United States.
As a result the weather was colder and drier than
forecast in the Southeast. The low center
observed in the western Gulf of Alaska was well
positioned in ‘the outlook but not forecast of .

~sufficient intensity. This factor combined with

the strength of the ridge over the Great Basin to
produce unexpected heavy precipitation in the
Pacific Northwest, mild weather in the Northern

- Plains, and light precipitation in parts of the West.

Thus, temperature and precipitation are very
sensitive to the 700-mb. contour pattern, and
relatively minor errors in prognos1s of the latter

“can lead to important errors in predlctlng the

weather

9




- With theabove ¢onsiderationsin mind, the reader

is now invited to examine carefully the ﬁle of out-
looks and verifying maps. reproduced in the next
~After studying this file in conjunction

48 pages.
~with the rest of the paper, readers may judge for

themselves the usefulness of the 30- day outlooks

for their own particular needs.
It is also hoped that these maps W111 stlmulate

the interest of meteorologists and other scientists

~in the behavior of long-period mean circulation

- patterns—an important- class of meteorological
phenomena which has sometimes been neglected
For it is only through continuation

- in the past:
and expansron of our current limited research

program in this field that substantial - progress:
toward 1ncreas1ng the accuracy of the 30-day

outlooks can be attalned

| 7 . CONCLUSIONS

: The pr1nc1pal findings of thrs report may be

summarized as follows:
1 Although there are large ﬂuctuatlons in the

10

‘accuracy of the 30-day outlooks from one month

to the next, on the average they show positive

skill when compared to chmatologrcal probability

or to persistence. In addition, they have been
somewhat  more accurate durmg 1958~59 ‘than -
previously. , S :

2. The skill of the temperature forecasts lies
more in the prediction of extremes than of average
conditions, and of warmer weather rather than

- colder; the skill of the precipitation forecasts lies

more in the ability to predict dry rather than wet
conditions. For both temperature and precipita-
tion the skill is greatest in summer. g
3. The reliability of the temperature predlctlons o
is greater than that of precipitation predictions

~and is related to the degree of accuracy of the

pred1ct1on of prevailing upper-air winds.

~ 4. Those subscribers to the outlooks who know
how their business is aﬁected by average monthly'
weather conditions can, by interpreting the fore-
casts in probab1l1ty terms, estimate the expected

: 'gam accrumg from various choues of action.
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700 mb Anomaly Pattern Corifelatidn Coefficients:

" Atlantic
North America
Pacific

+0, 60
40,75
40,49
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U.' S DEPARTMENT. OF COMMERCE i
- WEATHER BUREAU

g TEMPERATURE
MID-DEC. 1958 TO MID-JAN. 1959

Temperature Score:

U.:S. DEPARTMENT: OF COMMERCE
“- WEATHER: BUREAU.

- OBSERVED
TEMPERATURE: ANOMALY
(APPROXIMATE)
MID-DEC, 1958 TO: MIDJAN. 1959

y Imuck aBove

NORMAL
ABOVE . Pz
romar P4
NEAR
NORMAL D

o BELOW
NORMAL

\MUCH BELOW [T
NORMAL _Ei

91 % within 1 class (of five)

U. 5. DEPARTMENT OF COMMERCE

U. S.:DEPARTMENT: OF COMMERCE
- WEATHER: BUREAU

WEATHER BUREAU

: T neavy B4 O |- Heavy
PREDICTED ) OBSERVED PRECIPITATION %Al
& ITATION 4} | mopenare (APPROXIMATE) . Q) [rovenare [
sy 7 -~ MID-DEC. 1958 TO MID-JAN. 1959 A
MID-DEC. 1958. TO MID:IAN. 1959 venr [5] LIGHT

" PROGNOSTIC " 7
MEAN 700-MILLIBAR CONTOURS

‘e FRIKCIAL CYCLONE TRACES
= PRINCIPAL ANTICYCLONE TRACKS

OBSER -
MEAN 700-MILLIBAR CONTOURS
MID-DEC. 1858 TO MID-JAN. 1959

_ MID-DEC. 1958 TO MID-JAN. 1959

700 mb Anomaly Patt
~Atlantic

Pacific

North America

ern Correlation Coefficients:

~ 40.53 S
+0.41

40,25

35




_PREDICTED
TEMPERATURE
JANUARY 1959

_U.'S. DEPARTMENT OF COMMERCE ’

. WEATHER:BUREAU.

WEATHER BUREAU

- OBSERVED
- TEMPERATURE ANOMALY
‘, ... (APPROXIMATE)

u. S.’,DEPARTMENT OF: COMMERCE

ABOVE
- NORMAL

NEAR
NORMAL D

BELOW. i
“womma - )

'!ANUARY 1959

: “"I‘empera,ture Score: 88 % within 1 class (of five)

| muck seLow B
NORMAL - W

U. S. DEPARTMENT OF COMMERCE
; WEATHER BUREAU

PREDICTED
' PRECIPITATION
JANUARY 1959

WEATHER:BUREAU

HeAvy B
MoDERATE [
LiGHT [

' OBSERVED PRECIPITATION
(APPROXIMATE)
JANUARY 1959 - -

U. 5. DEPARTMENT OF COMMERCE

Heavy 4

MODERATE [

© LIGHT,

PROGNOSTIC " |
. MEAN 700-MILLIBAR CONTOURS
JANUARY' 1959 B

S OBSERVED 7
MEAN 700-MILLIBAR CONTOURS
JANUARY. 1959 - i

700 mb Anomé.ly Pattern Correlation C oeffici’ents: '

+0.53
+0.32
+0.10

Atylyantic
North America
Pacific
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U. S. DEPARTMENT OF COMMERCE phes : : U. 'S, DEPARTMENT OF COMMERCE
WEATHER BUREA“ $ - N " WEATHER BUREAU

Y {sucH asove
MUCH ABOVE £
NORMAL Z NORMAL
ABOVE  pZ
Normar B2 .

 somane [

. B £ k8
BELOW. : OBSERVED
NORMAL * TEMPERATURE ANOMALY
y i (APPROXIMATE)
'CH BELOWE: "
ORMAL : MID-JAN: TO' MID-FEB. 1959

Temperature Score: 76 % within 1 class {of five)

Y ABOVE
; NORMAL

NEAR
NORMAL

BELOW 75

PREDICTED ' ' NORMAL

: 5 ERA’ S :
|- MID-JAN: TO' MID-FEB. 1959 Y\ mucH seLow e
i i NOAMAL ki

' U.S. DEPARTMENT OF COMMERCE 3 U.:S. DEPARTMENT. OF COMMERCE
. - WEATHER BUREAU : : 7 ) WEATHER BUREAU

o

e 7

< ,l’~" ; .

iy

T Heavy 2 i f 77
" PREDICTED g OBSERVED PRECIPITATION | HEAVY 2
i PRECIPITATION MODERATE (APPROXIMATE) moperate [
o PRECITATION a6  donr B MIDJAN. TO MID-FEB. 1959 i
: ; 2% GHT [T

' Precipitation Score: ’305%; in the correct class (of three)

T T PROGNOSTIC b f KR B OBSERVED -
MEAN 700:MILLIBAR CONTOURS | ™ " Liose 3 ° MEAN 700-MILLIBAR CONTOURS "}
g MIDJAN. TO MIDFEB. 1959 | /~CH | o2y xs MID-JAN. TO MID-FEB.1959 ' |85,
g AR i

- 700 /rnb’y”Anomaly,fPattern Correlation Coefficients:
: Atlantic o +0.34
North America +0.08
Pacific +0.65
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u's DEPAETMENT OF COMMERCE
. WEATHER BUREAU

CH ABOVEG 7| -
NorvaL O

ABOVE " p

NEAR
: JELOW. . prm "’ OBSERVED
TEMERRATORE | NORMAL: B "' TEMPERATURE ANOMALY
- FEBRUARY 1959 puCH BELOW P : éﬁiﬁ’gﬁ?&

U. 'S. DEPARTMENT OF COMMERCE
WEATHER BUREAU .

MUCH BELOW F

BELOW - F%
“NORMAL =~ L

','Temperat,uvre Score: 88 % within 1 class (of five)

NORMAL - ]

U. S. DEPARTMENT OF COMMERCE
~ . WEATHER BUREAU

WEATHER: BUREAU

// Ay /,A ”
£ b

N

\\\\i\i\\

N

~ PREDICTED
" 'PRECIPITATION - -
: FEBRUARY 1959

OBSERVED, PRECIPITATION
(APPROXIMATE)
. FEBRUARY 1959

U. S. DEPARTMENT OF COMMERCE

MODERATE [ ]

Heavy P

LIGHT [r]

OBSERVED
MEAN 700-MILLIBAR CONTOURS
FEBRUARY 1959 I

ROGNOSTIC
MEAN 700-MILLIBAR CONTOURS" !
FEBRUARY 1950 . [/

700 mb Anomaly Pattern Correlation Coefficients:
e ~ Atlantic = -0.04
North America 10.42
Pacific - -0.21
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OVée:

- U.'s. DEPARTMENT OF COMMERCE
' 'WEATHER BUREAU" ' 3

"/ PREDICTED
TEMPERATURE
'MID-FEB. TO MID-MAR. 1959

UCH ABOVER,
NORMAL /%

/- (APPROXIMATE)

(UCH BELOW|
NORMAL

1959,

" U.'S. DEPARTMENT OF COMMERCE
; - WEATHER BUREAU

ABOVE
NORMAL

NEAR

NORMAL

BELOW.
NORMAL

MuCH n}[fvw E':J

NORM,

MUCH ABQVE
" NORMAL [/Z

Z,

AB0VE - gzl : e e
Nomma . B2 :
* NEAR i
g , nomiar [ § _ h
i : | \}' i BELOW ' OBSERVED-
: 3 [\ NORMAL EE " TEMPERATURE ANOMALY.

'T,em'perature Score: 68 % within 1 class (of five)

MID-FEB. TO MID-MAR.

' U..S. DEPARTMENT- OF COMMERCE )

. PREDICTED
-"PRECIPITATION
MleFEB, TO MID-MAR. 1959 -

WEATHER BUREAU

U.'S. DEPARTMENT OF COMMERCE
N , WEATHER BUREAU. E

HEAvy B B :
o OBSERVED PRECIPITATION
MODERATE [} (APPROXIMATE) .
S MID-FEB, TO MID-MAR. 1959
LIGHT B

T PROGNOSTI 5
" MEAN 700-MILLIBAR CONTOURS

MIDFEB. TO MID-MAR 1959." | %4

MID-FEB: TO MID-MAR. 1959 ' | /Yoy

ST DAV .
IR OBSEEEﬁ
MEAN 700-MILLIBAR CONTOURS

»

700 mb Anomaly Pattern Correlation
Atlantic

+0.73

Coefficients: |

North Ame'ri'ca,y'* +0.10

Pacific

+0.22
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" U. 5. DEPARTMENT OF COMMERCE U, S: DEPARTMENT OF COMMERCE
- 'WEATHER BUREAU WEATHER BUREAU. - :

ommar |
Pz
womear - [
omam, TEMPERATORE ANOMALY

UCH BELOW | (APPROXIMATE)
NORMAL : i MARCH 1959

PREDICTED ©.
TEMPERATURE
MARCH: 1959

[FOCH ABOVE
NORMAL

* agovE
‘| vomanr A

NEAR.
.| -nORrMAL ]

" BELOW. " [
NORMAL: . L2

‘Temperature Scpré:,94 %,wi;thin 1 class (of five)

WEATHER BUREAU WEATHER BUREAU

- \ T 4D = - -
PREDICTED : kY . — OBSERVED PRECIPITATION
PRECIPITATION - N . (APPROXIMATE) . .~ ~

- MARCH 1959 .. -y ik ; e .. MARCH 1959

. U. S, DEPARTMENT OF COMMERCE . - ., . : U S. DEPARTMENT OF COMMERCE '

,,,,,,,

7 MépgnA e [ ]

uEavy B2

. uieHT [

AR

OBSERVED ogh Ll ]
MEAN 700 MILLIBAR CONTOURS: [ A7/
. MARCH:1959 P P

B FROGNBIS'HC o
MEAN 700-MILLIBAR CONTQURS
MARCH 1959, Vil

U

U T N
S
i

700 mb Anomaly Pattern Correlation Cyoefﬁcient.s S
' Atlantic - 10.27
North America +0.72
' Pacific , “+0, 47
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- PREDICTED".
- TEMPERATURE
MID.-MARCH TO' MID.APRIL 1959

“U. S DEPARTMENT OF COMMERCE
WEATHER BUREAU

[UCH ABOVER
NormaL' - A

ABOVE . P
NORMAL %

NEAR :
NORMAL: . D

L
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U.'S. DEPARTMENT OF COMMERCE
N " WEATHER' BUREAU -

[MUCH ABOVE
. NORMAL

Q

Z 78
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NEAR
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,, i
wormAL " B2

BSERY BELOW
TEMPERATURE ANOMALY ’ ," NORMAL
: APPROXIMATE :
MUCH BELOW
MID-MARCH TO MID-APRIL 1959 Y\ uuck seLow g

Temperature Score: 97 % within 1 class (of five) |

Y

U. S. DEPARTMENT OF COMMERCE
“+i0+ 0 WERTHER BUREAU

-’,'_/

U. S. DEPARTMENT OF COMMERCE
WEATHER BUREAU

I v
e
. : A : X neavy (2 ; Heavy W24
PRECITATION * - wopesare (] O P PRONIATE) K poeeeare T
MID:MARCH TO MID.APRIL 1959 LiHr. 55 IMID MARCH TO MID AFRIL 1959 st BT

~ PROGNOSTIC .~
MEAN 700-MILLIBAR CONTOURS

OBSERVED

i i e < A 1 MEAN 700-MILLIBAR DQNTOUﬁS A
- 5 < MID-MARCH.TO MID-APRIL 1959} AT

MID.MARCH T MID-APRIL 1959 | % B -

700" mb Ariomaly Pattern Corr

. Atlantic
North America =
Pacific

elation Coefficients:
40, 40 e
+0.59 '
+0.50
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TEMPERATURE

PREDICTED

APRIL 1959

U.'S: DEPARTMENT OF COMMERCE. e ol L U. S. DEPARTMENT OF COMMERCE-
WEATHER. BUREAU bt " WEATHER-BUREAU """

= #Y . [Muck asove
{ NORMAL 2

ABOVE " T
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ABOVE | p
NORMAL %

NEAR' SR \ NEAR

worwar [ NORMAL ‘:l
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NORMAL TEMPERATURE:ANOMALY NORMAL m :
) (APPROXIMATE) \
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OV om0 i
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‘Temperature Score:85% within 1 class (of five)

U. S..DEPARTMENT OF COMMERCE
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*.: APRIL 1959

U. S. DEPARTMENT. OF. COMMERCE
' WEATHER BUREAU
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% B s
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i /// sl
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700 mb Anomaly Pattern Co,rr,elation Coefficients:
' Atlantic +0.70
- North America = +0.19
Pacific , -0. 04
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. U. 5. DEPARTMENT. OF COMMERCE

WEATHER BUREAU

"""

Temperature Score: 81 % within 1 class (of five)

.U, 5, DEPARTMENT OF COMMERCE = -
. WEATHER BUREAU

e S

Uy B / ’ / ///// 7
o

=

/ 4
s iz / 77
: )7
i
ERVE!
TEMPERATURE ANOMALY N ;
- (APPROXIMATE) N
PRIL TO: MID-MAY MU

. 7" 'U.s. DEPARTMENT OF COMMERCE

“ " WEATHER BUREAU

T

.

. -

Al

U..S. DEPARTMENT. OF COMMERCE
EAT]

OBSERVED PRECIPITATION
(APPROXIMATE)
MID-APRIL TO. MID-MAY 1959

e PREDICTED . . 7.
47 PRECIPITATION”
MID-APRIL TO MID-MAY 1959

~. PROGNOSTIC " -
MEAN 700-MILLIBAR CONTOI

URS
59 |~

OBSERVED ¥: A2
MEAN 700-MILLIBAR CONTOURS
MID-APRIL TO MID-MAY 1959 |

MID-APRIL TO MID-MAY 19!

700 mb Anomaly Pattern Correlation Coefficients:

Atlantic

North America = +0,42

Pacific

+0. 77 o

+0.46
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'U.'S. DEPARTMENT OF COMMERCE . -
"WEATHER BUREAU '

U.'s, DEPARTMENT OF COMMERCE
".WEATHER BUREAU

......
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[Nggﬁil. :‘
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* TEMPERATURE .
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BSERVED . " .
TEMPERATURE ANOMALY
i (APPROXIMATE)
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qqqq

Temperature Scoi'e:92'ff%‘f§;vithin 1 class (of five)
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s WEATHER BUREAU

U. 5. DEPARTMENT OF -COMMERCE
WEATHER BUREAU :
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I //
neAvy P E ' g //// ;
fhE i3 ' - OBSERVED PRECIPITATION )
LZREDICTED moperate [ . (APPROXIMATE) : :
- MAY lgs9 Lent 7 o R MATI i :

i Precipitation Score: 27 % in the correct class (of three)

NS X7 \

\ “,\lf b
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‘

Vs,
DA

a PROGNOSTIC- -+ 7 o d 7
MEAN 700-MILLIBAR, CONTCURS P
L MAY 1959

. SERVED /.
“'MEAN 700-MILLIBAR CONTOURS
S MAY ' Ry

700 mb Anomaly Pattern Correlation Coefficients:
Atlantic . -0.03
- North America 40,55
Pacific . -0.19
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U. S. DEPARTMENT: OF COMMERCE U.’S. DEPARTMENT OF COMMERCE
: WEATHER BUREAU. " g WEATHER BUREAU

RS

UCH ABOVE ] -
r,nomml. %
ABOVE . 7 :
NORMAL ’
NEAR
NORMAL.

NORIIAL

MUCH ABOVE 727
wormAL - A}

AN

ABOVE
NORMAL
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1 NORMAL

“ PREDICTED : N
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_OBSERVED. '~ o
TEMPERATURE ¢ % : TEMPERATURE ANOMALY $ S NGAMALY
_ MID.MAY TO MID-IUNE 1959 A IMUCH BELOW | ‘ - | APPROXIMATE} %
s i ek o NORMAL - MID-MAY:TO"MID-JUNE 1959

™l ruck seLoy: [
NORMAL %

o i‘Terripei'ature Score: 58 % within 1 class (of five)

U S DEPARTMENT OF COMMERCE U. S. DEPARTMENT OF COMMERCE’
. 'WEATHER BUREAU :

WEATHER BUREAU™ '~

////////// / ' v

HeAvy [
MODERATE 7]

- .OBSERVED PRECIPITATION
: - (APPROXIMATE)
MID-MAY TO MID-JUNE 1959

: . PREDICTED
- PRECIPITATION
zMID:-MAY TO'M!Di]UNE 1959

G PROGNOSTIC " - i AR
MEAN 700-MILLIBAR CONTOURS. g NN A MEAN-700-MILLIBAR CONTOURS
- MIDMAY.TO MIDJUNE1959: (14 [l ] - - Gl = - s " MIDMAY TO MID-JUNE 1959 i

700 mb Anomaly Pattern Correlation Coefficients:
Atlantic -0.34 |
North America -0.58
Pacific +0:13 1
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U, S. DEPARTMENT OF COMMERCE
8 WEATHER'BURSAU

| R,
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ABOVE - ; ~,
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NEAR :
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Temperature Score: 68 % within 1 class {of five) »
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U. 5. DEPARTMENT OF COMMERCE :

U.-S. DEPARTMENT. OF COMMERCE -
WEATHER BUREAU

WEATHER. BUREAU.

i h -

”
4
i,

PREDICTED -+
PRECIPITATION:
- JUNE 1959

OBSERVED PRECIPITATION
T (APPROXIMATE) = -
JUNE 1959

~ Precipitation ‘Scor,e:' 37 % in the correct class (of three)

{33 N»

PROGNOSTIC : o N - OBSERVED
MEAN 700-MILLIBAR CONTOURS'..|* § g SO, = ; MEAN 700-MILLIBAR CONTOURS . | %
... JUNE 1959 Gy . Ay = JUNE 1959 <. 7

700 mb Anomaly Pattern Correlation Coefficients:

Atlantic 40,73
North- America = 40.38

Pacific  _.0.04
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“NorMAL - O

ABOVE P
NORMAL - %

nomiar [

. WEATHER: BUREAU:
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” . . ,Precyipit,a.tion;Score:,_.29 % in the';correct claSs'(of three)

) N8
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'MEAN.700-MILLIBAR COX %
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S q

MEAN 700-MILLIBAR CONTOURS - | 14
.. MIDJUNE TO MID-JULY 1959 o

Atlantic
North America
Pacific

' ",7f00,mb Anomaly Pattern Correlation Coefficients:

+0.35
+0. 53
. —0'. 16
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U.S. DEPARTMENT OF COMMERCE g fra i | U.'S DEPARTMENT OF COMMERCE
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Temperature Scbre: 62 % within 1 class (of five) , 
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. PRECIPITATION E \ . Fe PR/ . JULY 1959 LT |
S JULY 1959 © ) AL , - LiGHT [T szl

",Precipitation Scc‘)r,e’:_‘23' % in the correct class (of't’,h_r'e'e)'

i 700 ,mbfArionialy'Pattern Corre'lation Co"effiéyi'e'hts:',' |

~ Atlantic -0.35
,N0rth'America ©=0.40

Pacific +0.18
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. PREDICTED
g . TEMPERATURE
MIDJULY. TO. MID-AUGUST 1059

0§ DEPARTMENT OF COMMERCE

WEATHER: BUREAU.

(UCH ABOVE
“WoruaL

ABOVE . ¢
NORMAL %
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SU. s DﬁPARTMENT OF COMMERCE !
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: PREDICTED
i |PRECIPITATION -
MIDJULY TO MID-AUGUST 1959

U, S DEPARTMENT.OF COMMERCE

-~ WEATHER BUREAU

U.:S. DEPARTMENT. OF COMMERCE

'WEATHER:BUREAU

HEAVY, Zi

PROGNOSTIC '

| MEAN 700 MILLIBAR CONTOURS. |77

OBSERVED B
© MEAN. 700MILLIBAR. CONTOURS,

MIDJULY. TO MID-AUGUST 1959 _ | 2

MIDJULY TO MID-AUGUST 1959 }",

700 mb Ano

maly Pattern Correlation Coefficients:

 Atlantic

+0.72

North America  +0.48

Pacific

+0.41
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U. . DEPARTMENT OF COMMERCE
; WEATHER BUREAU
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UCH ABOVER B
NorwaL P

ABOVE .| F
vomvar B4

g ER'
TEMPERATURE ANOMALY

Temperature Score: 67 % within 1 class (of five)

U.'S. DEPARTMENT OF COMMERCE : : : U. S: DEPARTMENT OF COMMERCE
'WEATHER BUREAU i1 . b WEATHER BUREAU

,,,,,
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MO

D, | HEavy 2

- - HEAvy [ZZ ¥
" PREDICTED A . " OBSERVED PRECIPITATION \
PRECIPITATION | - /, / MODERATE I:I g (APPROXIMATE) ) |Mopepare O
- AUGUST 1959 wenr AUGUST 1959 LeHT

Precipitation Score: 38 % in the correct class (of three)

**. PROGNOSTIC i
MEAN 700-MILLIBAR CONTOURS : | >

. OBSERVED :
" i ! N ” X MEAN 700-MILLIBAR CONTQURS | - / [ N %
AUGUST 1959, 7 o | I T J - AUGUST 1953 e 5 - sl

- 700 mb Anomaly Pattern Correlation Coefficients:
~Atlantic -0.23 ‘
North America 40,29
Pacific =~ +0. 61
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