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Climate Forecast Verifications, U.S. Mainland, 1974-82

Rudolph W. Preisendorfer

Curtis D. Mobley

ABSTRACT

An eight-year record (Dec. 1973-Feb. 1982; 33 seasons) of temperature
and precipitation forecasts was examined and some conclusions about the
predictability of these two fields over the U.S. mainland were drawn.
The conclusions are a statistical distillate of the combined forecasts
of four types of forecasters working independently, each in his own way.
The forecasters are: J. Namias, National Weather Service (via D. Gilman
and three colleagues), Analoger (via T. Barnett and R. Preisendorfer),
and A. Douglas. Part I defines the forecasters and the method of verification.
Summary details are depicted in Part II and extensively tabulated in
Part III. Some salient results are summarized as follows:

First of all, winter 1982 (i.e., Dec. 1981; Jan., Feb. 1982) precipitation
was the least well predicted of the past five winters (1978-82). Winter
1982 temperature was less well predicted than in winter 1981, but better
predicted than in winter 1980. In general, over the given period,
temperature was better predicted than precipitation, either as a function
of season or region, on the U.S. mainland. Both temperature and precipitation
decreased in predictability through the seasonal sequence: best predicted
in winter, then spring, then summer, and finally least well predicted in
fall. Temperature as a rule was better predicted on the Pacific Coast,
Southwestern Desert, Northern Plains; and was less well predicted in the
Southern Plains, Gulf Coast, Atlantic Coast. Precipitation as a rule
was better predicted in the Southwestern Desert, Great Northern Basin,
Great Lakes; and was less well predicted in the Southern Plains, Gulf
Coast, Atlantic Coast. It should be noted that these conclusions are
based on forecasts and on climate records taken from a recent eight-year
stretch, out of eternity, over a single country, and as seen through the
imperfect crystal balls of eight mere mortals.



Summary (Data Base: 1974-1982)

o Winter 1982 temperature was less well predicted than in winter 1981, but
better predicted than in winter 1980. (Sec. 8.1; Fig. 8.1)

o Winter 1982 precipitation was the least well predicted of the past five
winters (1978-1982). (Sec. 8.2; Fig. 8.2)

o Temperature was better predicted than precipitation, as a function of
season or region, on the U.S. mainland. (Sec. 8.3; Sec. 9; Sec. 10)

o Both temperature and precipitation decrease in predictability through the
seasonal sequence: winter, spring, summer, fall, over the U.S. mainland.
(Sec. 8.3; Figs. 8.3, 8.4)

o Temperature was better predicted, as a rule, in (Sec. 10; Fig. 10.4):

Pacific Coast
Southwestern Desert
Northern Plains

and was less well predicted in:

Southern Plains
Gulf Coast
Atlantic Coast

o Precipitation was better predicted, as a rule, in (Sec. 10; Fig. 10.5):

Southwestern Desert
Great Northern Basin
Great Lakes

and was less well predicted in:

Southern Plains
Gulf Coast
Atlantic Coast

o The human forecasters are generally better than the Stochaster and the
Climater, but they are often no better than the Persister. (Sec. 6;
Figs. 6.1-6.18)

o The Most Probable Markover is almost always the best of all operational
forecasters (human, benchmark, or empirical). (Tables of Sees. 12, 18)

o The Most Probable Markover, and perhaps even the Best Analoger, despite
their relatively high levels of forecasting skill (relative to the Stochatiter)
must yet be evaluated with regard to their practical guidance in (e.g.)
matters of deciding on season-ahead stockpiling of fuel and crop planting.
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1. Introduction

For the past eight years (33 seasons from Dec. 1973 to Feb. 1982, '1974-82'
for short), four distinct, parallel efforts in seasonal temperature and
precipitation forecasts over the U.S. mainland have produced records which we
shall compare, in various ways, with their associated observed fields. The
remarkable aspect of these parallel efforts rests in the near commonality of
several key features of the forecasts: commonality of region (the U.s. mainland),
of time period (1974-82), and of format (compatibly-produced, terci1ed forecast
maps).* This aspect permits perhaps for the first time a systematic comparison
of a set of predicted and observed temperature and precipitation fields over
the U.s. mainland. These verifications have resulted in some new statistical
estimates of the relative predictability of temperature and precipitation with
respect to season and geographic region over the U.S. mainland. Moreover, the
study develops the first indications of the relative rankings of skill of the
various forecast methods being used by the Long-Range Forecast Branch of the
National Weather Service, and by the researchers affiliated with the first
Experimental Climate Forecast Station at the Climate Research Group of the
Scripps Institution of Oceanography, La Jolla, California.

The present study is divided into three parts: In Part I we identify the
four main human forecasters whose records are subsequently analyzed. In Part
I we shall also define some nine non-human forecasters who also attempt in
their own ways to predict the same fields as the human forecasters. The
outputs of these non-human forecasters serve as objective benchmarks or back
grounds against which to view our efforts at verifying the U.S. mainland
seasonal climate forecasts. In Part II we summarize some salient statistics
on forecaster skills and climate predictability gleaned from the performances
of the human forecasters and a selected few of the non-human forecasters.
Part III is the repository of the records from which the diagrams and tables
of Part II were made.

The primary records of human forecasts and observed fields, the basis of
our compilations in Part III, are the result of the labors of Madge Sullivan
at the Scripps Climate Research Group (C.R.G.). She worked by hand directly
from the original forecast maps and the observed fields to produce a digitized
record of these fields in terci1e form on punched cards. We are grateful to
Dr. Jerome Namias and Prof. Richard Sommerville of the C.R.G. for making these
records available to us. Virginia May of PMEL drafted the figures and Ryan
Whitney of PMEL typed the manuscript. We thank Dr. Robert J. Stewart of PMEL
for a detailed review of the text. We also acknowledge the support of the
U.S. National Climate Program Office (Alan Hecht), through the C.R.G., for
making this study possible. A condensed version of this work was presented at
the 'Winter 1981-82' Workshop, sponsored by the Climate Dynamics Program
Office (K.H. Bergman) of the National Science Foundation, and held at Scripps,
on 29-31 March 1982.

* There are occasional departures from temporal commonality (i.e., simultaneity
of predictions) in the records. E.g., the Ana10ger and Douglas forecasts
entered the records later than the forecasts of Namias and the Weather
Service. Nevertheless, on the whole, as will be seen in the study below,
the periods of commonality are adequately large for our statistical
conclusions (see §12.4).
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PART I. THE FORECASTERS

2. Human Forecasters

The four human forecasters considered in this study are: Dr. Jerome
Namias, of the Scripps Climate Research Group (C.R.G.), Scripps Institution of
Oceanography, La Jolla, California; Dr. Donald Gilman (and three colleagues)
of the National Weather Service, Washington, D.C.; the Analoger (alias Drs.
Tim Barnett of C.R.G., and Rudolph Preisendorfer of PMEL/NOAA, Seattle); and
Prof. Art Douglas of the Atmospheric Sciences Department, Creighton University,
Omaha, Nebraska. The Analoger's modus operandi has been published* and is
under further development. The methods used by the remaining three of these
forecasters are largely unpublished, being relatively complex and in a state
of experimental development at present.

3. Forecast Verification

The forecasts and their observed fields studied below are expressed in
seasonal anomalies--i.e., departures from a thirty year seasonal mean es
tablished at each of 99 points on the U.S. mainland. The thirty-year period
used is 1941-1970. Moreover, these departures from the mean are classified
into three categories called terciles.t Thus, the set of seasonal temperature
anomalies (i.e., for winter, spring, summer, or fall) at each point is divided
i~to three equally populous subsets, the upper third, middle third, and lower
third. These subsets of the set of anomalies are designated by the letters
'A', 'N', and 'B' (above, normal, below) respectively. Precipitation anomaly
subsets are determined similarly and are customarily denoted by 'H', 1M', and
'L' (high, medium, low), respectively.

When the associated field (temperature or precipitation) is subsequently
observed, it is also classified point by point using one of the appropriate
letters. Both predicted and observed temperature fields (say) are displayed
by means of contoured maps, separating the A, N, or B areas. See, e.g., Fig.
3.1 below. A verification of a forecast using terciles is shown by means of a
simple self-explanatory example in Fig. 3.2. In that example the number of
points in the map is n =9. For the actual U.S. mainland maps, we have n =99
points uniformly distributed along lines of latitude and longitude, as far as
the outline of the U.S. mainland will permit. The choice of n = 99 follows
from the requirement that n be divisible by 9 and near 100. This divisibility
requirement is simply one of convenience as will become clear in the defi
nition of the Stochaster, below.

* Barnett, T. P., and Preisendorfer, R. W., "Multifield
Analog Prediction of Short-Term Climate Fluctuations Using a Climate
State Vector," J. Atm. Sci., 35, 1771 (1978).

t More precisely, the temperature records were the ones terciled over this
period, while the terciled precipitation records were derived from data
in the period 1948-1970. We tested the tercile anomaly distributions in
the observed data sets 1974-82 for uniformity within the categories,
since the latter were formed from the 1941-70 means. The 1974-1982
tercile anomalies were acceptably uniform within the categories.

4
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§3

COUNTING THE O,I,2-CLASS ERRORS

IN FORECASTS OF ANOMALiES
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§4

4. Benchmark Forecasters

Three non-human forecasters, which we have found useful in setting up
benchmarks of performance for the human forecasters, are listed with their
definitions below:

4.l.
4.2.
4.3.

Climater:
Persister:
Stochaster:

always predicts normal
always predicts present
always predicts randomly.

Some general comments on these three forecasters will now be made.

The Climater never makes a calculated try at forecasting, and therefore
never tries to predict above or below normal in temperature or precipitation.
For him it's "nothing ventured and occasionally something gained." Our veri
fication scoring diagrams for the Climater below show the characteristic
tell-tale pattern of his forecasts: all his verification points have w =O(!).
Human forecasters hedging a prognosis leave tell-tale Climater patterns on
their uv diagrams if they indulge too heavily in using normal forecasts over
the U.S. map.

The Persister is the lazy cousin of the Climater. Whatever pattern now
exists over the map, the Persister says that will be the pattern of the next
season. As will be seen, he racks up some-respectable verification mileage in
this simple way.

The Stochaster randomly flips an unbiased cube, with opposite faces
marked alike, for each of his forecasts: the cube comes up, with equal probability,
an A, N, or B, and the Stochaster assigns the result, in turn, to each point
of the map. The joint probability of a Stochaster obtaining a set of u O-class,
v I-class and w 2-class errors in an experiment consisting of n trials (so
that u + v + w = n) is shown in Fig. 4.1. The basis for the uv diagrams used
below is displayed in the same figure. Greater detail of the uv plane, where
the Stochaster's u's and v's fall, is shown in Fig. 4.2. The stars and pluses
used in the forecast records below are also defined in this figure. By means
of the stars and pluses of the Stochaster, statistical and physical significance
can be assigned any forecast. Further descriptions and properties of the
Stochaster may be found in an earlier work*.

The present Stochaster is the first and most lenient in a hierarchy of
possible random forecasters for use in gauging statistically significant
forecast skill. He is also the simplest possible Stochaster for use in ter
cile forecasts. For the present there is no reason to replace him by a more

* Preisendorfer, R. W., "Climate Forecast Verification via Multinomial
Stochasters." S.LO. Ref. 77-33, Scripps Institution of Oceanography, La
Jolla, CA 92093, (1977). The moment m used to define the stars and
pluses is discussed further in Sec. 7, below. The regions in the uv-plane
defining the stars have been determined empirically so that only the best
of the human forecasters, so far, occasionally earn three stars. The
Stochaster therefore attains ***, by construction, only 4 out of 1000
forecasts, on the average. The plus mark denotes a bonus for a forecaster
when he earns a star and the Persister and Climater do not (cf. Sec. 12.2).

7
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stringent taskmaster, as will become clear to readers studying the results,
below. The reason for this is that the human forecasters, for all their
physical erudition or mathematical prowess, still have considerable ways to go
to reach the high-skill region of the uv diagrams defined by the present form
of the Stochaster. Furthermore, just how far toward the perfect forecast
(u =99, v =0, w =0) one must go for his forecasts to be useful in practice,
will not be considered in this study.

8
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THE STOCHASTIC FORECASTER: THE STOCHASTER

A

PRED N

B
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A N B

1/9 1/9 1/9

1/9 1/9 1/9

1/9 1/9 1/9

(RELATIVE FREQUENCIES
WITH WHICH STOCHASTER
PRODUCES j-CLASS ERRORS)

PROB. OF A O-CLASS ERROR

PROB. OF A I-CLASS ERROR

PROB. OF A 2-CLASS ERROR

00=1/3 (=3/9)

0,=4/9

O2=2/9

JOINT PROBABILITY OF OBTAINING u O-CLASS ERRORS,
V I-CLASS ERRORS, w 2-CLASS ERRORS, OUT OF n TRIALS

P( )- n! u v w
u,v,w - I , 1°0°1°2U.V. W.

w

IF n=99,
AVG. PT. IS
(u,v, w )=(33,44,22) PLANE OF ALL (UlV, W)

SUCH THAT U+V+ w=n

UV PLANE CAN REPRESENT THE
SCORES, SINCE U,V DETERMINE
w=n-(u+V)

Fig 4.1
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STOCHASTER1S STARS 8 PLUSES

UV DIAGRAM

V AXIS 99

w=O
FORECASTER
HIGH-SKILL REGIONS:

(*) PROS. =.036

76 ----------

STOCHASTER'S
ELLIPSE:
PROB.=.950

33

FORECASTER EARNS:

* IFm~76AND41<v£54

** IF m.s. 76 AND 36< v<41

*** IF m.:5:. 76 AND v< 36

(* ** )PROS.= .004

PERFECT SCORE

PLUS EARNED IF) IN ADDITION:

+ PERSISTER AND CLIMATER EARN NO STARS

(UV DIAGRAM AND PROBABILITIES BASED ON
STOCHASTER'S PERFORMANCE)

Fig 4.2
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5. Empirical Forecasters

Somewhere between the benchmark forecasters and the human forecasters lie
the empirical forecasters. These non-human forecasters have an important
property in common: they all are based solely on the observed, terciled,
punched-card record over the period 1974-82. These forecasters never have
seen the light of day, so to speak; they are oracles in the record: without
once looking at other meteorologic or at oceanographic records, and by merely
rummaging about in the terciled records on the punched cards, they can make
their forecasts. With the exception of the Best Analoger defined below, each
forecaster is operable, i.e., capable of making a seasonal U.S. mainland
temperature or precipitation forecast, along with the human forecasters. The
relatively high performances of some of these operable empirical forecasters
are remarkable, and it is on this basis that we include in Parts II and III
the records of their forecast skills. Their operational definitions follow.
In these definitions, when we speak of 'maps', we mean the maps of anomalies
at the 99-points of the U.S. mainland, either for temperature or precipitation.
Also, in the definitions below, it will be helpful to think of the maps laid
out on a table, in a straight line, from earliest on the left to the latest on
the right. In each definition, one of these maps will be singled out as the
present or current season map, and the forecast will be for the successor just
to its right, Le., the next season map.

5.1. Pure Analoger: Go through the entire record and find that map of
the record which has the smallest verification m-value (m =v + 2w) with
respect to the current season's map. This is the analog of the current
season's map. The forecast for the next season is the seasonal map
succeeding the analog's map. (Example in §12.3)

5.2. Persistence Analoger: Proceed, as in the case of the Pure Analoger,
of paragraph 5.1, to find the current season's analog. The forecast for
the next season is the map of the analog. (Example in §12.3)

5.3. Best Analoger (non operable): Single out an arbitrary map of the
record, and designate it as the current season map. Then go to the next
season map. (This is where the procedure in practice becomes non-operable.)
Find the analog of the next season's map, i.e., that map of the record
which is closest to the next season map in the sense of the m-metric (cf.
§5.1). The forecast for the next season map is this analog of the next
season map. This produces the best possible pure or persistence analog
forecast that can be made for the next season map, as contained in the
record, and using the m-metric (Example in §12.3).

5.4. Empirical Markover: Fix attention on anyone of the 99 points on
some arbitrary current map. Go through the record and build the 3 x 3
table, at that point, consisting of relative frequencies of transition
from any given one of the 3 states A, N, B, in the current season, to any
other given one of these states in the next season. (The rows of the
matrices are thus probabilities, adding up to 1.) Repeat this at each of
the 99 points, resulting in 99, 3 x 3 transition probability matrices.
To forecast the next season's map, use the present season's A, N, or B
state and the 3 x 3 matrix at each point. Draw a random number in a
suitable manner to determine which final state the initial A, N, or B
state will go to, in accordance with the transition probability. Repeat

11
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this at each of the 99 points. The result is a map which is a realization of
a random variable.*

5.5. (Most) Probable Markover: Establish the 3 x 3 matrices of paragraph
5.4 above. At a given point, currently in state A, N, or B, find the
maximum entry in the associated row of the transition matrix. This
maximum entry gives the most probable final state. Use this most probable
final state to forecast next season's anomaly state from the present
season's observed anomaly state at the given point. Repeat this at each
of the 99 points. The result is a deterministic map. (In the event of a
tie, i.e., two or more maximal row elements, at a point, make a pre
diction using the Climater or Persister, as desired. We used the Climater;
ties in row elements were relatively rare, 5 or 6 per map.)

5.6. Hybrider: Divide the U.S. mainland into 10 climate regions (cf. §10).
Find the climate regions of the U.S. mainland over which each of the
preceding operable forecasters has maximal skill. Assemble a new fore
cast map for the succeeding season by using that part of the forecast of
each forecaster over his maximal-skill region. (Ties between two or more
of a forecaster's maximal-skill regions are arbitrarily broken by the
operator of the method.)

The empirical forecasters defined above were allowed to range over the
entire record in order to produce their analogs or their 3 x 3 tables, as the
case may be. This tactic was suggested by the relatively small record at hand
(33 seasons). The more or less stationary statistics of weather in the present
epoch support this tactic and allow us to conclude that, for data sets much
longer than the present one, skills of the empirical forecasters generated in
this way would be close to their skills generated by using only data in the
past of some current season.

The Pure Analoger in paragraph 5.1 above is distinct from the Barnett
Preisendorfer Analoger of §2. The present Pure Analoger is an oracle of the
record, in strong contrast to the Analoger of §2, which uses a variety of
northern-hemispheric meteorologic and oceanographic fields. The Best Analoger
in paragraph 5.3 is included in the roster above to show that the record of
merely 33 seasons accumulated for this study already contains analogs that are
sufficiently close to any current season to allow a verification score which
is as yet, on the average, unattainable in its excellence by any operable

* A simple extension of this (non-seasonal) Markover can be made to account
for the possible seasonal dependence of the 3 x 3 probability table, as
follows. Thus, e.g., to make the winter-forecast 3 x 3 table, follow the
above recipe, but now limit to the fall seasons the search for transitions
from the initial fall A, N or B to the following winter A, N, or B. In
the present data set we would have only nine such falls (fall 1973 to
fall 1981) from which to build the 3 x 3 table. This is not quite enough
to make a useful table. For this reason, we have pooled all the seasons
to build the present Markover. As will be seen, this still results in a
relatively skillful forecaster.

12
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forecaster, human or otherwise.* By construction, as the record accumulates,
season by season, the skill of the Best, the Pure, and the Persistence Analogers,
on the average, will monotonically increase. For the human forecasters, this
presents a perennial challenge. They are challenged much in the way the
hounds in a chase are drawn along by the ever-receding swift hare. As will be
seen below, the two Markovers, especially the (Most) Probable one, also provide
competitors of naturally increasing skill, drawing along the human forecasters,
as time goes on, provided the overall earth climate remains statistically
stationary.

* For 99-point anomaly maps, displayed in terciles of temperature or of
precipitation, there is a total of 399 ~ 1047 distinct maps possible.
The probabilities of the Stochaster performing like the Best Analoger are
indicated in §24.3.

13
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PART II. SELECTED SUMMARIES OF FORECAST VERIFICATIONS

6. uv Diagrams

One can see at a glance the overall forecast skill of a given forecaster
by looking at the sprinkling of numbered points in his uv diagrams. The
construction of these diagrams was described in Figs. 4.1 and 4.2. In par
ticular, the u and v counts of O-class and I-class errors, that become the
coordinates of these points, are tallied for each forecast, in the manner
illustrated in Fig. 3.2. If he has not yet done so, the reader may wish to
study these three figures before going on to peruse the results summarized in
the diagrams below. The reader may also note that the theory of Fig. 4.1
allows us to add a feature to the uv diagrams which is helpful in gauging
various forms of significance of the forecasts. These are the four '5% lines'
for u, v, w, and m. In particular, the following inequalities define the
individual variables' 5% significance regions: 41 ~ u, v ~ 36, w ~ 15, m ~ 76.
Thus for example a u score of 41 or above is statistically significant, i.e.,
only in 5% of his attempts on average will the Stochaster achieve a u in the
range 41 ~ u ~ 99. We now turn to a brief discussion of the uv diagrams of
some of the forecasters.

6.1. Stochaster

The Stochaster's uv diagram for temperature is shown in Fig. 6.1. There
are 33 points in the diagram, one for each season, starting at point number 1
associated with the winter of 1974, and ending with point number 33 for the
winter of 1982. (Here the year of a winter is associated with the Jan. and
Feb. of the year.) The remaining points and their associated seasons are
listed in Fig. 6.0. The (u,v) coordinates of the points of the Stochaster's
diagram were obtained by a Monte Carlo procedure, as described in §4, suitably
programmed on a computer. It is easy to see that the theory of the Stochaster's
performance (in Figs. 4.1, 4.2) is essentially realized in Fig. 6.1. His
precipitation forecast performance is shown in Fig. 6.10 which begins the
sequence of precipitation uv diagrams.

6.2 Climater

The characteristic disposition of the Climater's points in the uv diagram
is seen in Figs. 6.2, 6.11. By his nature (§4) the Climater predicts only
normal temperature or normal precipitation anomalies. Therefore his 2-class
errors are always zero. Hence his points must fallon the line w =o. The
heavy segment on this line is where on average 90% of the forecasts of a
Stochaster, playing the role of a Climater, will fall.* It can be seen that
the Climater's range of temperature verification points is very wide. His

* More precisely, in P(u, v, w) of Fig. 4.1, set w =o. The associated
conditional probability function defines the Climater Stochaster. His
average u and v values are 33 and 66, respectively. One can visualize
the conditional probability function erected on the line w = 0, with
average point at u = 33, v = 66. The heavy line contains 90% of the
probability mass.
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worst score in the temperature diagram occurs at number 21 (which by Fig. 6.0
is associated with the winter of 1979; and winter, as shown also on that
figure, is associated in turn with January and February of a year). The
Climater's best temperature score is at number 8 (fall 1975). The perfect
forecast score would be the one with u =99, v =0, w =O. The closer a
verification point in the diagram is to this perfect score, the better the
forecast. We shall make this idea of better and worse scores precise in §7.
For the moment, our intuitive visual use of the diagram will suffice. Note
how relatively compact the Climater's precipitation point set is in and around
the heavy segment, indicating a strong resemblance to the Stochaster's per
formance as a Climater. This means, of course, that precipitation patterns
are relatively random, compared to temperature patterns on the 99-point grid,
as seen through the skill scores of the Climater.

6.3. Persister

The performance of the Persister, in forecasting temperature, is shown in
Fig. 6.3. His temperature point set differs radically from that of the other
two benchmark forecasters, in that his scattering of points is neither Stochaster
like nor Climater-like, but rather exhibits an impressive amount of relatively
high forecast skill: see the number of points in the *, **, and *** regions
(recall Fig. 4.2). The precipitation forecast performance of the Persister is
shown in Figure 6.12. Note how Stochaster-like that performance is. Recall
that the Climater's precipitation forecasts were also Stochaster-like. Once
again, this means that precipitation patterns are relatively random compared
to temperature patterns on the 99-point grid, now as seen through the scores
of the Persister.

6.4. Probable Markover and Best Analoger

The uv diagrams for temperature and precipitation for the Probable
Markover are shown in Figs. 6.4, 6.13, respectively. The superior fore-
casting skill of this empirical forecaster (§S) is readily evident on
examination of his diagrams and on comparing them with the Stochaster's
diagrams. The Best Analoger's diagrams are shown in Figs. 6.5, 6.14. In view
of his impressive skill, it is frustrating that this forecaster is not
operable. (Being able to operate him, however, would be tantamount to having
a clear crystal ball, i.e., to being able to foresee next season's observed
pattern on the 99-point grid. Study Sec. 5.3.) He is shown here for the
reasons mentioned in the closing remarks of §S. It is quite possible that
some day a human forecaster, perhaps combining powerful statistical and
dynamical techniques, will for several years on average have done better than
the Best Analoger. That day will be a milestone in the history of long range
(say seasonal) climate forecasting.

6.5. Human Forecasters

The four temperature uv diagrams for the human forecasters are shown in
Figs. 6.6-6.9. The Namias and NWS diagrams have, respectively 31 and 33
points. (Missing points indicate no recorded forecast for that season.) The
Analoger and Douglas diagrams have, respectively, 22 and 19 points. It is
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instructive to contrast each forecaster's temperature point set with that of
each of the benchmark and empirical forecasters. None of the human forecast
patterns has the compact, purely random pattern of the Stochaster. Rather,
the scatter is relatively high in the human forecasters' temperature diagrams.
This is characteristic of the capture-trajectory of a fast, slippery-footed
hound (the forecaster) after a nimble zig-zagging hare (the observed weather
pattern). Thus there are spectacular catches and misses represented in each
of the four diagrams. For example, in the Namias pattern, point number 6
(spring 1975) is the best temperature forecast of the lot, while number 17
(winter 1978) is among the worse. The spring 1975 temperature forecast map is
recorded in §24. In the case of the NWS point set, this situation is reversed:
point 6 is among the worse while point 17 is among the better forecasts. By
looking for point 17 in the Analoger's and Douglas' temperature diagrams, we
see that this season (winter 1978) was independently agreed to be one of the
more predictable of the set of seasons. As the seasons accumulate, the individual
characteristic pattern of each forecaster will emerge. We have already seen
in paragraphs 6.1, 6.2, 6.3, the marked individuality of the benchmark forecasters.

When we go on to the precipitation uv-diagrams in Figs. 6.15-6.18, we
find a systematic decrease in overall skill in every human forecaster's dia
gram relative to its temperature correspondent. There is also an unmistakable
shrinkage in the scatter of the diagrams. Recall the similar shrinkage effect
in the Climater's and Persister's precipitation patterns relative to their
temperature correspondents. This is indicative of the relative randomization
occurring in the trajectory of the hare. Thus precipitation appears to be a
relatively random process and the forecasters are finding it somewhat less
predictable than temperature. We will see this fact from another view in
Figs. 10.2, 10.3.

It is still too early to make definite statements about ultimate forms of
the four human forecasters' uv-patterns. Some statistics which summarize
these patterns to date (averages, standard deviations, etc.) are compiled in
the tables of Part III. The points in the uv diagrams were plotted, e.g.,
from the Tables in §§12, 18.
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SEASON INDEX FOR UV DIAGRAMS

INDEX SEASON INDEX SEASON

1 1/74 17 1/78

2 2/74 18 2/78
3 3/74 19 3/78

4 4/74 20 4/78

5 1/75 21 1/79

6 2/75 22 2/79

7 3/75 23 3/79

8 4/75 24 4/79

9 1/76 25 1/80

10 2/76 26 2/80

11 3/76 27 3/80

12 4/76 28 4/80

13 1/77 29 1/81

14 2/77 30 2/81

15 3/77 31 3/81

16 4/77 32 4/81
33 1/82

1 = WINTER
2 = SPRING
3 = SUMMER
4 = FALL

WINTER = DEC + JAN + FEB
SPRING = MAR + APR + MAY
SUMMER = JUN + JUL + AUG
FALL = SEP + OCT + NOV

Fig 6.0
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FORECAST SKILL DIAGRAM FOR TEMPERATURE
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7. Forecast Ranking

7.1 Partial Order in the uv Diagram

Forecast ranking is a simple matter when the forecasts are expressed by a
single number, such as the number u of O-class errors. Then the forecasts can
be linearly ordered along a line from worse to better, i.e., from smaller to
larger u values. This simple ranking, unfortunately, produces an incomplete
view of a forecaster's skill, or of the predictability of an event derived
from such a simple skill score. For, a forecast is essentially a statement
about a complex, two-dimensional map of anticipated temperature or precipitation
patterns. A more realistic ranking of forecast skills using terciled field
values should use at least two parameters. In the present study we adopt an
arbitrarily chosen two-parameter skill score. The first of the parameters is
v, the number of I-class errors between prediction and observation on the
99-point map. The second parameter is the moment m = v + 2w of the forecast.
The moment has a simple geometric meaning, which may be seen by using Fig.
3.2. In that figure, first we lay a transparency of the predicted map over
the observed map and assign +1, 0, -1 respectively to the A, N, B points on
each map. Next, we take the difference of the integers at each of the nine
points, and then the absolute magnitude of these differences. A moment's
thought will show that the sum of these absolute values of differences is
m =v + 2w. In the case of the present example where v =2, and w =4, we
have m =10. Thus m is seen to be a fairly natural measure of the distance
between two maps*. By using both v and m we can obtain a good idea of how
closely a forecast map matches its observed map. Clearly, the smaller v and m
are, the better the forecast. A perfect forecast will have v =0, m =O.

Now that we have the two parameters v and m to measure the skill of a
forecast, some experimentation shows that we can no longer arrange all forecast
skills along a single line. Moreover, we can have two forecasts respectively
represented by (v', m') and (v, m) where on the one hand v' < v but on the
other m' > m. That is, these points (imagined to lie in the uv plane) cannot
be ordered. Thus, in the v-sense (v', m') is more skillful than (v, m). But
in the m-sense, the reverse is true. It can be shown that there is no way to
order all the points in the uv diagram so that every pair of points has a
defined ordering, and where we still can use the properties of linear ordering.
Therefore we must give up some of these ordering properties so as to have a
more realistic two-parameter skill-ranking scheme. We will give up the requirement
that every point pair (v', m'), (v, m) can be ordered. We then make the
following:

Definition. Let f 1 =(U1, v1, W1), f 2 =(u2' v2' w2) be two forecast skill
scores of some state of the weather system expressed in tercile
form. Let m1 = v1 +2W1 and m2 = v2 + 2w2 be the moments of
these two forecasts. Then we write

* This measure m of distance is called the 'Manhattan metric', since it
emulates the way a New Yorker will total his mileage when moving about an
essentially ideal rectangular gridwork of midtown Manhattan streets, where
the north-south blocks are twice the length of the east-west blocks. The
reader will have noted that, for all its naturalness, m is but one of an
infinite number of possible measures of distance between two maps.
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if and only if ml ~ m2 and vl ~ v2'

We read 'f2 ~ f 1 ' or 'fl ~ f 2 ' as saying 'forecast skill f 1 is greater than or
equal to forecast skill f 2.' It is readily seen that the relation ~ is a
partial ordering* of the points in the uv diagram. We will write 'f2 < f 1 ' if
f 2 ~ f 1 and f 2 ~ fl'

Observe that v and m were used to define the three star regions of the uv
diagram in Fig. 4.2. Thus the value m =76 first of all divides the diagram
into two regions. The region with points having m ~ 76 lies to the right of
the line m =76. The Stochaster has very nearly the probability 0.052 of
falling in that region. The probabilities of the Stochaster falling in the
various starred regions are also shown in that diagram. Notice the values of
v that are used to define these regions.

7.2 Illustrations of Partial Ordering of Forecasts

We now apply the preceding partial ordering to the ranking of the forecasts
of various forecasters during the eight year period under study. Consider
Fig. 7.1, which gives the forecaster rankings for temperature during the
winter of 1982. For example, point WS has coordinates (u, v, w) = (52, 36,
11) generated by the Weather Service's winter 1982 forecast (see season 33
(1/82), Table in §12). This is connected, by the partial ordering, to the
Analoger's point AN with coordinates (51, 38, 10).

The arrow on the line segment connecting WS and AN acts like the relation
< Thus, we find AN < WS. Observe also that IN < PR < WS, and hence by
transitivity, that IN <WS. Also observe that IN < AN and IN < AD. Thus
Namias' winter 1982 forecast was less skillful than these other forecasts.
Observe also that the forecasts of AN, AD were ** forecasts, while that of WS
was a *** forecast. The rankings of the winter 1982 precipitation forecasts
are shown in Fig. 7.2. Note that ST < IN, but that IN cannot be ranked relative
to the other three human forecasters: on the one hand IN has a smaller v
value than the others, and so he has higher skill in this sense; on the other,
IN's m value is greater than those of the others.t

* That is, ~, for every f 1 , f2, f3, as defined, is reflexive (fl ~ fl),
antisymmetric (f2 ~ f 1 and fl ~ f2 imply fl = f2), and transitive
(f 1 ~ f2 and f 2 ~ f 3 imply f 1 ~ f3)' Thus while not every pair f 1 ,f2 can
be ordered, for those that can, we may use the properties of linear
ordering.

t We emphasize that the present ordering scheme is basically arbitrary.
Once this ordering (or ranking) scheme is clear to the reader, he may
wish to experiment with other two-parameter schemes. For example we
could say that 'f2 ~ f 1 ', if and only if vl ~ v2 and U2 ~ Ul' Another
possibility is that 'f2 ~ fl' if and only if vl ~ V2 and Wl ~ w2' Some
experimentation will show that these produce different partial orderings
of the uv diagram's points. Still other two parameter schemes exist,
each producing a different ordering of the points. In all, there are six
distinct ordering schemes possible using u, v, w, and m in suitable
pairs.
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The overall rankings of the temperature forecasts for the period 1974-82
are shown in Fig. 7.3, while the rankings of the precipitation forecasts are
in Fig. 7.4. In the temperature rankings, both AN and AD are forecasters of
maximal skill, while in the precipitation diagram, IN, WS, and AN are fore
casters of maximal skill. Observe that in each diagram both AN and AD have
significantly small m values (on the 5% level).

It should be noted (see Tables in §13) that the standard deviations of
the average locations of these connecting lines are still rather large, so
that, until more forecasts are collected (perhaps another 33 seasons), these
rankings are tentative and not statistically significant.
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8. Predictability Ranking

8.1 Temperature

Using the preceding ranking scheme, we can make some tentative statements
about the predictability of winter temperature or precipitation patterns over
the U.S. mainland during 1978-82. This is illustrated for temperature in Fig.
8.1, where each plotted point has (u,v) coordinates obtained by averaging the
(u,v) coordinates of the four human forecasters. Thus the point labeled
'1980' is the result of averaging the winter 1980 (u,v) scores of Namias, the
Weather Service, the Analoger, and Douglas (see season 25, listed in §12).
For that season they had accumulated among them 2 stars and 0 pluses, and this
is shown also in the figure. By finding these averages for each of the winters
1978-1982 inclusive, we obtain the five points shown, along with the stars and
pluses accumulated by the four humans for each season forecast. Then, using
the partial ordering defined in §7, we can order the predictability of winter
temperatures as an arithmetic consensus among the four forecasters, as shown
in the diagram. Thus the winter temperature of 1978 was the most predictable,
on the average, of the five winter temperatures, while that of 1980 was the
least predictable. The winter temperature of 1982 was less predictable than
that of 1978 or 1981, but more predictable than that of 1980.* The circled
'ST' locates the Stochaster's average point.

8.2 Precipitation

Precipitation predictability for winter in the period 1978-82 is shown in
Fig. 8.2. Thus, it is seen that the winter 1982 precipitation pattern was on
average the least predictable of those of 1978, 1979, 1981, with winter 1980
precipitation predictability not directly orderable with all the others, but
only with 1979 and 1981.

8.3 Seasonal Predictability

We turn next to the relative predictability of temperature as function of
season, as shown in fig. 8.3. For example the fall point has (u,v) coor
dinates which are the averages of the (u,v) coordinates of the four human
forecasters' results for each of the fall seasons from 1974-82 (see the Table
in §14). The consensus then is that winter temperature patterns on average
were the most predictable, and fall temperature patterns the least predictable.
Strictly, the spring and summer points are not ordered in the diagram; however,
the sampling variability at present is high enough to possibly reverse the
order of these lines in the next few seasons (examine the standard deviations

* It may be well to remind the reader (as we did in the abstract), that our
conclusions are based on the performances of a small set of forecasters over
a limited space-time domain. As a corollary of this, such phrases as
"less predictable," and "more predictable," etc. are to be taken respectively
as equivalent to "less well predicted" and "better predicted" within the
setting of the present forecasters. In other words, our conclusions, while
phrased occasionally as absolute assertions about predictability, are of course
relative to the present set of forecasters, in the context of the Stochaster's
uv diagram, and using the v, m ranking scheme defined in Sec. 7.
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for v and m in the Table of §14). Once again, these predictability results,
as diagrammed, are understood to hold only for the period 1974-82 over the
U.S. mainland.

The average precipitation predictability as a function of season is shown
in Fig. 8.4. Within possible sampling errors, the ordering of predictability:
fall < summer < spring < winter, is again plausible, so that both temperature
and precipitation tend, on the average, to decrease in predictability from
winter, through the seasonal sequence, to fall, in the present data set.

8.4 Individual Effects on Ranking

The conclusions just stated, it must be emphasized, are obtained by
averaging the scores of the four human forecasters. If we plot the seasonal
scores of the individual forecasters, we obtain somewhat different conclusions,
reflecting the individual abilities of each forecaster. These orderings for
temperature are shown in Figs. 8.5 to 8.11. It is seen that the influences of
the Analoger and Douglas on the average in the Fig. 8.3 results are strong.
The influences of Namias and the Weather Service in that Figure tend to cancel
each other. Observe in particular that Namias' season-averaged temperature
scores in Fig. 8.5 strictly are not orderable; but the tendency there is to
have two separate orderings, namely: winter < spring, and fall < summer. On
the other hand, for the Weather Service in Fig. 8.6, summer temperature was
maximally predictable, as well as winter, in the ways shown on the diagram.

The orderings of temperature predictability as seen through the Climater
and Persister are shown in Figs. 8.9, 8.10. Notice how the Climater's sequence
can be linearly ordered, in that it takes place along the line w =O. For
him, summer temperature was the most, and winter temperature was the least
predictable. Individually, then, each forecaster (even for the Analoger-Douglas
general agreement) tends to have his own natural sequence of temperature
predictability as a function of season.

8.5 Some Hypotheses

In order to make a definite hypothesis for temperature predictability, as
a function of season, we will choose the orderings in Fig. 8.3, using the
average scores of the four human forecasters (see also Fig. 10.2). We will
keep in mind, however, that the ultimate seasonal predictability ordering for
temperature by high-skill forecasters may very well be different (e.g., perhaps
in time it may even look like that of the Best Analoger in Fig. 8.11).

Finally, we will hypothesize, for future testing, that the predictability
of precipitation in the four seasons (as seen through the scores of the human
forecasters) is again in the order: fall < summer < spring < winter, as sug
gested in Fig. 8.4. Further evidence for this ranking is given in Fig. 10.3.
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§9

9. Local Skill

We consider now the manner in which forecast skill for each season, and
as averaged over the results of the four human forecasters, varies with location
from point to point over the 99-point map. We shall use the Stochaster as a
benchmark to detect and gauge any unusually high forecast skill at each point.

On average the Stochaster has 1/3 of his forecasts correct at a fixed
point. Thus, out of 30 tries he will on average obtain 10 correct forecasts.
Higher counts of correct scores will occur less frequently. It is easy to
determine that only 10% of his tries will on average have u as high or higher
than 13. Hence if a human forecaster obtains 13 or more correct out of 30
tries we could say with confidence 90% that his performance is non-Stochaster
like. Now, in the case of Fig. 9.1, for the winter season, we have a total of
29 temperature forecasts made by all human forecasters combined. If we pool
their u scores, we can ask if that total is significant on the 90% level,
relative to the Stochaster's score resulting from 29 of his own tries at
forecasting. A simple calculation shows that about 13 correct forecasts will
be needed for that confidence level. Since, in our data records, the total of
the pooled human temperature forecasts varies with season, we give this figure
(i.e., 13) as a percentage of 29, namely 43%. Hence the critical u percentage
for Fig. 9.1 is 43 for the 90% confidence level. Thus at point 1 (Seattle)
34% of the pooled forecasts there were correct, at point 2, 38% were correct,
and so on, for each of the 99 points. Stippled regions show where the percentage
of correct forecasts was at or above the critical percentage of 43. Thus we
can say, with confidence 90%, that winter temperature forecast skill was
significantly high at each the points of most of the western and eastern
thirds of the country, for the period 1974-82, and as reflected through the
pooled skills of the four human forecasters.

The reader may now leaf through the remaining three season temperature
skill summaries (Figs. 9.2-9.4) and see how the shaded area of local skills
shifts and somewhat decreases as we go through spring, summer, and fall.
Figure 9.5 of the figure sequence combines all seasons and all forecasters,
giving a total of 105 temperature forecasts at each of the 99 points. This
figure gives a sort of grand average of the distribution of local temperature
forecast skills over the U.S. mainland. The diagram shows a definite
concentration of temperature predictability in the western and eastern thirds
of the U.S. mainland, with a region of less predictability in the central
portion of the map. These conclusions are in broad agreement with those of
Barnett* (1981) where it is found that high skill regions are on the west
coast and southeastern United States; moreover, once again the central region
of the mainland is a low-skill area. There is also broad agreement with
Madden and Sheat (1978) and their potential predictability index; and finally
with the general conclusions in Barnett and Preisendorfer (1978, op. cit.).
In this way we see that our conclusions, based on the present relatively
limited data set, have some corroboration by more extensive, and independent
studies of temperature predictability over the U.S. mainland. (Our choice of

* Barnett, T. P., "Statistical Prediction of North American Air Temperatures
from Pacific Predictors," Mon. Wea. Rev. 109, 1021 (1981).

t Madden, R. A., and Shea, D. J., "Estimates of the Natural Variability to
time averaged temperatures over the United States," Mon. Wea. Rev. 106,
1695 (1978).
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the 90% confidence level is simply to obtain a balance between a relatively
fragmented, sparsely shaded map (when we use say 95%) and a relatively mostly
shaded map (when we use say 85%).)

The second sequence of Figs. 9.6-9.10 gives the local distribution of
precipitation forecast skills for each season. Also given is a final combined
summary of all seasons and all human precipitation forecasts. Note that in
Figure 9.10 there is a definite decrease in density of local precipitation
forecast skill as we move eastward over the mainland.
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U-PERCENTRGES F0R TEMPERRTURE
SUM 0F HUMRN F0RECRSTERS ( 29 F0RECRSTS MRDE)
WINTER (1974-1982)
U CRITICRL = 43 F0R THE 90 PERCENT C0NFIDENCE LEVEL

......

Fig 9.1
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U-PERCENTRGES F0R TEMPERRTURE
SUM 0F HUMAN F0RECRSTERS ( 25 F0RECRSTS MADE)
SPRING (1974-1982)
U CRITICAL = 44 F0R THE 90 PERCENT C0NFIDENCE LEVEL

Fig 9.2
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U-PERCENTAGES F0R TEMPERATURE
SUM 0F HUMAN F0RECASTERS ( 27 F0RECASTS MADE)
SUMMER (1974-1982)
U CRITICAL = 43 F0R THE 90 PERCENT C0NFIDENCE LEVEL

...-
OW:."' • •~

-"
•••• :: °t,: 0.. .
.0.:::.

Fig 9.3
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U-PERCENTRGES F0R TEMPERRTURE
SUM 0F HUMRN F0RECRSTERS ( 24 F0RECRSTS MRDE)
FRLL (1974-1982)
U CRITICRL = 44 F0R THE 90 PERCENT C0NFIDENCE LEVEL

Fig 9.4
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U-PERCENTRGES F0R TEMPERRTURE
SUM 0F HUMRN F0RECRSTERS (105 F0RECRSTS MRDE)
ALL SERS0NS C0MBINED (1974-1982)
U CRITICAL = 39 F0R THE 90 PERCENT C0NFIDENCE LEVEL

Fig 9.5
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U-PERCENTRGE5 F0R PRECIPITRTI0N
5UM 0F HUMRN F0RECR5TER5 ( 27 F0RECR5T5 MRDE)
WINTER (1974-1982)
U CRITICRL = 43 F0R THE 90 PERCENT C0NFIDENCE LEVEL
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Fig 9.6
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U-PERCENTAGES F0R PRECIPITATI0N
SUM 0F HUMAN F0RECASTERS ( 23 F0RECASTS MADE)
SPRING (1974-1982)
U CRITICAL = 44 F0R THE 90 PERCENT C0NFIDENCE LEVEL
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Fig 9.7
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U-PERCENTAGES F0R PRECIPITATI0N
SUM 0F HUMAN F0RECASTERS ( 27 F0RECASTS MADEl
SUMMER (1974-1982)
U CRITICAL = 43 F0R THE 90 PERCENT C0NFIDENCE LEVEL
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Fig 9.8
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U-PERCENTAGES F0R PRECIPITATI0N
SUM 0F HUMAN F0RECASTERS ( 24 F0RECASTS MADEl
FALL (1974-1982)
U CRITICAL = 44 F0R THE 90 PERCENT C0NFIDENCE LEVEL
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Fig 9.9
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U-PERCENTRGES F0R PRECIPITRTI0N
SUM 0F HUMRN F0RECRSTERS (101 F0RECRSTS MRDEl
RLL SERS0NS C0MBINED (1974-1982l
U CRITICRL = 39 F0R THE 90 PERCENT C0NFIDENCE LEVEL
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Fig 9.10
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10. Regional Skill

We now approach the study of the geographic distribution of forecast
skill from another direction. We partition the mainland U.S. into ten climatic
regions, as shown in Fig. 10.1. The numbers in parentheses after each region
name give the total number of points in the region. The numbered points are
those of the 99 point verification set, and serve to identify each region for
computer-statistics work*. (A listing of these points is given in §16.)

10.1 Regional Stochaster

In order to gauge whether a forecaster performs well or badly in one of
the climate regions, we compare his performance with that of the Stochaster.
Thus consider a climate region with n points, as compared to the number N of
points in the whole U.S. mainland (For example the Pacific Coast has n =6
points. As usual, in this work, N =99). Suppose the Stochaster performs a
great many forecasts over the U.S. mainland. We are interested in the distri
bution of the number of his correct forecasts in the climate region, relative
to his number of correct forecasts over the whole U.S. mainland. Thus let u,
U, respectively be the number of correct forecasts in the region of n points
and the whole U.S. mainland region of N points. We now select the subset of
the Stochaster's set of forecasts that have some fixed national U score.
Looking over this particular subset we see how the Stochaster's u-scores are
distributed. It is easily shown (See Sec. 16.2) that these regional u-scores,
for a fixed U, n, and N, follow a hypergeometric distribution. In particular,
under these conditions, it is at least intuitively clear that the Stochaster's
average u-score in the climate region is (n/N)U. This of course may be deduced
from the hypergeometric distribution. We can, moreover, use the hypergeometric
distribution to find for a given n-point region and national U score, the
critical u-valuet, call it 'u I, for the (say) 90% confidence level. We are

c
now ready to apply this critical value to any other forecaster. Thus if
another forecaster performs a forecast, and his correct-score over the nation
is U, and over the given climate region his score is u, then his forecast over
the climate region is, by definition, significant on the 90% level if Uc ~ u.

This procedure is the basis for the figures 10.2, 10.3, which are compiled as
follows:

10.2 Temperature and Precipitation Results

For each season (say, winter) we collected the temperature u-scores of
the four human forecasters. For Fig. 10.2, in particular, we pooled the
numbers of correct (winter, say) temperature scores occurring in each region.

* The choice of these regions is partially based on some work by Namias,
J., "Persistence of U.S. Seasonal Temperatures up to One Year," Mon. Wea.
Rev. 106:1557 (1978). The choice was also influenced by a later, similar
partitioning by Art Douglas (private communication). The present defi
nitions are a compromise among these sources and the authors.

t The theory of these critical u-values is outlined in §16, along with that
of the hypergeometric distribution. We note in passing that the variance
of the stochaster's u may be estimated using a2 (u) =n(U/N)(l-U/N)[(N-n)/(N-1)],
which also may be deduced from the hypergeometric distribution.
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We then compared each of these pooled regional u-scores with the Stochaster's
90% critical u-value u (as found above) for that region. To each region (for

c
a given season, say winter) was then assigned the number of significant fore
casts in that region. We then accumulated such significant forecasts over all
(winter) seasons. We next ordered the climate regions so that the 1st in
order was the region with the most accumulated significant (say, winter)
temperature u-scores, and so on down to the 10th in order, with the least
accumulations. Each column (winter, say) then lists the regions in order of
decreasing temperature predictability for its associated season. Thus winter
temperature, e.g., was found to be most predictable in SWD (Southwestern
Desert), and least predictable in GUC (Gulf Coast). The other region rankings
for other seasons listed in the figure can be deciphered similarly with the
help of the map in Fig. 10.1. The combined-season ranking (obtained by pooling
all significant forecaster u-scores over all seasons) is shown in the first
column of Fig. 10.2. Thus, the temperature on average was best predicted
in SWO, PAC, and NFL, while it was least well predicted in SPL, GUC, and ATC.

Still another ranking of temperature predictability by season (recall
earlier rankings in §7) is given by the boxed numbers below the main table in
Fig. 10.2. Thus the winter season collected 23.4% of all pooled significant
u-score regional forecasts over the whole mainland, while fall collected only
14.6% of the correct regional forecasts. This corroborates our rankings,
found in a different way, in §7.

Figure 10.3 summarizes in an exactly similar manner the regional rankings
for predictability of precipitation. Thus, for winter, regions SWO, GRL, NGB
rank highest in precipitation predictability, while precipitation is least
predictable in the regions ATC, GUC, PAC. For combined seasons: The
precipitation on average was best predicted in SWO, GRL, NGB, while--
it was least well predicted in SPL, ATC, GUC.

The boxed numbers below the table in Fig. 10.3 give another ranking (cf.
§7) of precipitation predictability by season, now by means of regional u-scores.
Thus once again winter precipitation was best predicted while fall pre
cipitation was the least well predicted. Comparing the boxed percentages for
both temperature and precipitation, we see from still another view (cf. closing
lines of §6) that precipitation on average is less predictable than tem
perature.

Figures 10.4, 10.5 summarize graphically the ranking of regions by tem
perature and precipitation predictability, and are drawn from the data listed
in the first columns in Figs. 10.2, 10.3.
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GEOGRAPHIC NET REGIONS
99 POINTS
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Fig 10.1
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RANKING THE TEN U.S. MAINLAND CLIMATE REGIONS BY TEMPERATURE PREDICTABILITY
FOR PERIOD 1974-1982 VIA SEASONS

(USING SCORES OF THE FOUR HUMAN FORECASTERS)

RANKING

REGION COMBINED WINTER SPRING SUMMER FALL AVERAGE RANK
SEASONS OVER SEASONS

PAC 2 5 4 2 3 3.5

NGB 5 4 9 3 8 6.0

SWD 1 1 2 1 1 1.3

NPL 3 6 3 8 2 4.8

SPL 8 7 8 5 5 6.3

GRL 4 2 7 6 4 4.8

MOW 7 9 1 9 6 6.3

APP 6 3 5 10 10 7.0

GUC 9 10 6 7 7 7.5

ATC 10 8 10 4 9 7.8

18.9 I 234 21.6 17.0.............;,,;,,,;,,,,;,__ ~_~~_L...-.-,;;~~_... _ 14. 6 ~

(RELATIVE PREDICTABILITY OF TEMPERATURE BY SEASON
--VIA PERCENT OF SIGNIFICANT FORECASTS BY HUMAN FORECASTERS)

Fig 10.2
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RANKING THE TEN U.S. MAINLAND CLIMATE REGIONS BY PRECIPITATION PREDICTABILITY
FOR PERIOD '974~'982 VIA SEASONS

(USING SCORES OF THE FOUR HUMAN FORECASTERS)

RANKING

REGION COMBINED WINTER SPRING SUMMER FALL AVERAGE RANK
SEASONS OVER SEASONS

PAC 7 '0 4 2 4 5,0

NGB 3 3 3 '0 2 5.3

SWD , , , 4 5 2.8

NPL 4 6 5 , 3 3.8

SPL 8 7 9 9 6 7.8

GRL 2 2 2 5 , 2.5

MOW 5 4 6 3 7 5.0

APP 6 5 7 6 9 6.8

GUC '0 9 8 7 8 8.0

ATC 9 8 '0 8 '0 9.0

...._,3_._3_....10 '_7_._8_ ......_'_2_.6 ...._'_2_._6_ ......__8_.7__

(RELATIVE PREDICTABILITY OF PRECIPITATION BY SEASON
-VIA PERCENT OF SIGNIFICANT FORECASTS BY HUMAN FORECASTERS)

Fig 10.3
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§1l

11. Forecast Uniformity

Consider the case of a forecaster who does well on the Pacific Coast but
not well on the Atlantic Coast. If he consistently performs in this way, then
we can with confidence use his forecasts in the Pacific Coast and simply
ignore those on the Atlantic Coast. It is of some interest, then, to find an
index of the uniformity in space of a forecaster's skill. One such index can
be based on the regional scores described in §10. Thus, we would check off
those of the 10 regions in which his forecast was significant for a given
season. We would keep a record of those significant regions, season after
season, to see eventually if a pattern of regional skill developed. This in
fact is done in the tables of §16, 17 below. However, it is desirable to have
a simpler index of the spatial uniformity of a forecaster's skill, something
as compact as the u, v, w scores of his forecasts, if possible.

One simple solution of this problem would be as follows. We divide the
10 climatic regions into two sets: the West and the East sets.* The West set
contains, in the context of Fig. 10.1, PAC, NGB, SWD, NPL, SPL. The East set
contains the remaining five regions. Now, when a forecaster produces a fore
cast, we tally the number of regions in the West set and in the East set for
which his forecast is significant on the 10% level but not on the 90% level
(for details, see §16). That is, his u value for that region must lie in the
interval above the 10% u and below the 90% u . In other words, we look for

c c
ordinary or unspectacular regional forecasts: those that are neither very bad
nor very good over each of the regions. In this way when a forecaster makes a
highly scored forecast over the whole nation, while at the same time that high
score is distributed uniformly over the West set and the East set in the above
sense, we would say that his forecast had uniformly distributed high skill.

The index of forecast uniformity that goes with the above West, East
ordinary-forecast counts is an ordered pair of integers, such as '(3,4)'.
This means that the forecast had 3 ordinary u-counts in the West set, and 4 in
the East set. If, e.g., a temperature forecast has u = 61, v = 36, w = 2, and
a uniformity index of (5,5), we would say that the forecast was of uniformly
distributed high skill. On the other hand, a temperature forecast with u =29,
v = 54, w =16, with a uniformity index of (5,5) would be of uniformly distributed
low skill.

The pair of integers (a,b), with 1 ~ a ~ 5, 1 ~ b ~ 5 is the uniformity
index (or form). It gives some added information beyond the triple (u, v, w)
concerning the quality of a forecast. The uniformity index is listed under
'FORM' on all the main skill score tabulations, below, in Part III, to which
we now turn.

* We could just as well have divided the country into North and South sets.

75



§12

PART III. THE RECORDS, 1974-82

12. Forecaster Temperature Scores for Each Season

12.1 Table Descriptions

The table of this section lists the u, v, w, and m temperature scores for
each forecaster. The scores are grouped in seasons, in the way they naturally
evolved over the eight year period 1974-82. Thus, season 1 is 1/74, i.e.,
winter 1974. (Recall that winter is assigned to the year in which January and
February occur). Under each season we have listed three groups of forecasters:
the list is headed by the four human forecasters (§2), then come the three
benchmark forecasters (§4), and finally the six empirical forecasters (§5).
The definitions of u, v, w, and m, along with stars and pluses, are given in
§§3, 4. The definition of form is given in §11.

12.2 Recap of Definitions

Recall that: u, v, ware respectively the numbers of 0-, 1-, 2-class
errors for a 99-point forecast over the U.S. mainland. Therefore u, v, w must
always add up to 99. m (the moment) is a measure of distance between the
predicted map and the observed map, and is v + 2w. The smaller m, the better
the forecast. The smaller v and w, individually, the better the forecast.
The larger u is (since it expresses the number of correct local forecasts) the
better the forecast.* The stars, defined in §4, indicate levels of statisti
cal significance. When, in a given season, neither the Persister nor the
Climater earn a star, then any other forecaster who earns stars will have a
plus assigned to his score. This is a well-earned bonus because any fore
caster who makes a significant forecast when the given seasonal pattern was
not significantly climatological nor persistent, deserves added recognition
for anticipating a relatively unexpected weather pattern.

The form of a forecast (§11) is a simple index of its spatial uniformity.
A uniform forecast has the form (5,5). If there is a high-u score and form is
(5,5), that is a uniformly good forecast. A low-u score with a form of (5,5)
is a uniformly bad forecast. A full 10-dimensional analysis of the form of a
forecast is given in the tables of §§16, 17.

12.3 Examples of Analoger Predictions

The season next to each Analoger, in the lists of empirical forecasters
below, gives the Analoger's prediction. For example, in season 1,

* In particular, it will be well to recall (Sec. 6) that the following
inequalities define the individual variables' 5% regions of significance:
41 ~ u, v ~ 36, w ~ 15, m ~ 76. Thus, e.g., a u score of 41 or above is
statistically significant, i.e., only in 5% of his attempts on average
will the Stochaster achieve a u in the range 41 ~ u ~ 99. Similarly,
only 5% of the Stochaster's attempts on average will yield a v in the
range 0 ~ v ~ 36, and so on. The regions defined by these inequalities
are indicated in the uv diagrams of §6.
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§12

namely 1/74, the Pure Analoger's prediction was the pattern of season 2/75,
i.e., the pattern of the spring of 1975. To find this prediction, we started
with the given observed temperature map of 4/73 (the fall of 1973), and
searched through the entire record of observed temperature maps. (In this
study, because of the limited supply of samples, we allowed the search to take
place both futureward and pastward of a given observed season.) The analog to
the 4/73 observed temperature pattern was found to be the temperature pattern
of 1/75. By definition, the Pure Analoger's prediction is then the season
2/75 observed temperature pattern. Also for season 1, by definition, the
Persistence Analoger's prediction is the season 1/75 observed temperature
pattern. For the Best Analoger, by definition, for season 1, we searched
through the entire record for the analog of season 1/74 (not season 4/73)
observed temperature record, and found that to be the 2/79 observed tem
perature map.

12.4 Interpretations

Some general comments on the listed scores will now be made. Namias
and the Weather Service begin the sequence of temperature forecasts in 1/74,
to be joined later by the Analoger in 3/76, and Douglas in 3/77. From then on
the four human forecasters accumulate a sufficient number of common forecasts
to permit the analyses of predictability we discussed in Part II.

As the eye runs down the list of stars, one can see those seasons that
were more or less predictable for the human forecasters. For example seasons
2/74, 2/79, 3/80, 4/80, just to mention four outstanding examples, were
relatively unpredictable as regards temperature. On the other hand, seasons
1/77, 1/78, 1/81, 3/81, were relatively predictable, as regards temperature.

Observe that the empirical forecasters accumulate an impressive galaxy of
stars, season after season, particularly the operable (Most) Probable Markover.
The Best Analoger, the most impressive of the lot, is (recall §5.3) non-operable,
and is included only to show potentialities of predictability in the record.
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§ 12

T[r.o°rR ATURr ON THF. GEOGRAPHTC GRID

FOREe hSTER lJ V .J M STARS PLUS FO R'~

sr A!'O~" 1 1/74
JERR y NAM lAS 4 ? 37 ?Q 71 1

,.,
'L

wEATHER "EPV ~8 55 1~ p'" 4 .c:

P r_ RS I STER l!6 42 11 64 * !=. ,3
rL I ~';A TFI< ~) 1 48 0 4P * 3.2
~ T" CH 'C'Tr!\ ~9 44 16 7~· .. 4 .2

rURf. ,',,\.'\LOGEP ( 2/75 ) 18 [") R 23 104 4 .4
P E:.R S ;~, ~: AL ,) GER ( 1 17"',) 42 53 4 F·l * 3, 1
R[ST M-ALOGER ( 2/7 '3) 5S if 1 3 47 ** 5 ,5
r "~r p "~;\~I<Dvrp 42 46 11 6b 1Ir 5,5
r> Rn F,' \'ARKI'tVFR f:, 1 32 (, 44 *** .., ,4
HYPRJ~iFR ,f. f, :3f 7 5(1 *** 2 .~

SEA~O~' ';'/74
J[RRY \IA '! T1\S :7'7 l+ 7 2'5 CJ7 ? .1
nEt. THrR S[RV o p, if 0 21 p,? 2 .2

DfQ ~I 5' TE R '9 53 7 67 * 2 .1
rL rHl\Tr-R, ,c· g 71 ,.

" 3,1':.) ,1..

ST0CHtlSn:R '7 45 ?7 99 C:, ,4,...:

PUI:;F "'~'ALor~ER '3 I' " ) ~F. 42 3J 1 l' it ",". .,
..I . ~,

PEP <: A0ALOGFR (2/79) ..,,,, F.f 7 RC~ 4 .3
8fST f" '.j ALOG I:: R (3 leL ) 1"·1 32 t; 44 *** 1 ,3
r::~PR ~'ARK')Vrp 7Q 53 ?7 87 ~ ,5
PR0 C ~AR!<I"\VFR 75 4'" IS 79 3.4
H yc. R TDER or ~ '5S ~" F9 -..t ~

....;. j

SE~<;:O\' "7; 3/74
JERR,Y ',! A~"; 1 flS -I. r', c:.l 1i:' 87 4 .. 2'.'
,.jEt, TH ~. f'< SE RV £, '" 3£ 1 3P *** ... '+ .. 5

PER q ~Tr"? ~
,~ 37 '3') 1 01 4 ,.,

.. ot:

CLP'ATrR ~g 7 0 ~j 7" ~ .3\, ..'

ST':ICH ~C:TER :';!'i 42 22 8F 4 .5

I"1!!RE f~;AL(1G[P ( 4 / P, f': ) 4 1 4~
• r,

7 r!' * ... h: .3.1. /:.

rED <: ~['JALIJGEP ONE ) '<;11 "';1 "7 c;" 1 Q' 3, 1-./(.

REST t\·!ALCiGER ( 1 fBI ) '- ..,
'14 3 ':",0 'fr ... -.; .3

F '.',PR '~"" RK n VER !~ 9 31 1 a (C, 1 *** ... 4.4
PRO I:' '''/\R.KrVER

•.
6 ,~ ~ n ;: ,

*11'11' ... 4 .4.J ..

H ypD I nfR "4 4 ~, 22 p'" 1 .~
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§ 12

TEMPERATURE U V W M STARS PLUS FORM

~ r ~ so r: lj 4 174
JERRY I"~ A r~ It.S 42 45 12 ~.q * ~.3

",EATHrR SERV 1 9 41 33 l1:ai :..; ,,5

P fR ~I <:TFR ~1 4 2 t:.. t::4 * ~h?

CL I r";A TFR 73 (,6 c, (-,6 4 ,,'3i..;

"TOUl t<;TEP '8 38 2~ 84 '2; ,3

fJUP r I: '.' AL () r, F R , 2/8 1 l 22 4 9 ?FJ, lr&::; -.: ,"3.
PU:S t, '; AL' r; r R ( 1/Q,1 ) 77 4P 14 7(, * ~ ,4

RCST e~! AL 0 GE P (4 /7(, ) 67 ~~ 2 u '3:::' *** 4 ,5
f '~pp '''/'''KJ\lER 4 " 42 17 7r- * 4,4u

PRnH ~'A.kKOVER 41 1')4 '+ 62 * 4 ,4
f-' VI:; R IDFR 42 55 2 5q 3,4

Sfe<;c~! ::: 1 17r:.,
JrR RY ';AI>'jIAc: /~ IS 4 R ~ 5R * + '+ .~

wEATHfR StRV 4 .• 41 1 ~. 71 ** + ..., .2'"' <c.

P[P~I C::T~R ')2 49 LH 1 05 2 ,,3
CL 1t' ATr F~ 4 '-.) ~j 7 ( r=, 7 4 ,,3
S1'()CH t. STF.:R ~9 48 ')') S ;: !:" ,5"-.. c_

PUP E Ar, AL '_' r, r R '11:7l ') 1 4 r. 3P lUi 3 ,3t, v

FER <:: t. \ ALi~' r; ER (417 f ) 1 ~ 4~ 41 125 3,4
Pt:<'T ;~,;\'ALOGER (2/1 r-. ) F1 3£ 2 40 *** + r ,tj. '~,PF r"AR KOVrR 7q 41 1 CI 19 5.~

PF0 U rA ARK0VfR ~8 c:; 0 11 '72 * + '+ .5
Hyr R J crR ::cg \., t) 12 P3 4,2

SEA<;O~' (, 2/7'5
JFPRY ~,; A~q AS 7 (\ 29 () ?Q *** + IJ, .4
w[tl THER SERV 1 1 f,4 24 1 1 .... "i .4(.'

PER S l",T[R "8 51 2 ii °1 :z: .3
CL P'ATCP " q 7S I) 7~ "r .4_.1

STnCHf "TE R .~ ':1 36 24 81~ 4 ,3

pURr ·,>,;ALO(;·r.: , ~ /7 ( ) 7 1+
'. q

11; .'11 3 ,4

PER S t ,~ AL f) CE"
,217G) 27 51 21 Q .. ~ ,-2

REST t\:ALOGEt;' C1 1 7 9} i~ 4 .33 ,.,
.~ -, *** + '7 ~-.:"-

~~WP VARKOVER 78 35 2 '; 87 4 "-
~--

°Rnp "tRr('1VER 4 r 4 2 1 7 71; * + 4 ,4,~;

HYRRIDrR 7,4 56 q 7 it 4 ,3
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§ 12

TEMPERATURE U V W M STARS PLUS FORM

SfASO~.1 7 3/75
JrQRY ·JA,~.,! f.,S 4'1 36 1M 72 ** * + ~ ,3
wEATHfR SEPV 45 4FJ h f,O * + ~ .3

PEP ~l ~TrR 7 3 ~) 0 IF 82 1 ,3
r:LT "AT~~R 4 1 SA '\ 58 '+ ...

'"<:'TOCH !, ': Tr R 29 4 7 2~ °3 4 ,,4

PUR E.. r ~, AL<:'1 GEP (217~1 ) ~? 53 14 Hl ? " 4
PER-::; ~. \ALQr,FP ( 1 1"7 ') ) 71:; I~ 3 21 H<:', 7 ,3. ',-,.

RfST tl .~ A LUGER C31Uc ) 54 4 1 4 49 ** + 4 .4
rMpF-: "tlRKOVlR 47 4 ~j 12 F,4 ** + 4 .5
PRO Q ~'A~K0VEP 48 4~ 7 54 * + :~ .3
uYPp UH,R '1 , h! r;; 7 ~ 7 .. 4'. " ' '

SEA SOrl' E~ 4 17'5
JE. RRY ~'A I" I • <:' 4'1 ~ !..; 4 58 * 2 ,2k '.

~f ,~ THrR SERV 4 ?!. "i J F f ? * 4 .. 4

D':. q<,: I:;TER ") .... 43 ;.. 4 ~:> '* ,'3 ,~
ell fJ ATE R 'c B I, 1 C 41 ** 4 ,,4
S Ti')Cf-!f,ST[R ;'l. 1'", r. 1 .... A'~ 5 .5• J t .

Pt!R E. r\' f\ L , r;FR '4 17(:, \ :'2 h.7 2 "' ,.... 7 4 .4
P[RS (,~c AL:J (~E p (3 176 ) .. ,., r j:

., 74 "' ..
.~

R f" T ,~~·:Aln(';rq ( 2/7 " ) ~'} 38
.., 42 * * 7. .. 4"[ :."pp r,."!{:. RKGVrR 4 I~ P. 11 "70 * 4 .. 4

PROP f\'i .f.. RK"1Vr p t.-:" ? 4C:: ~) 4 ~ * 4 .. '"
Hypr: T"> f< <:,4 :. 1 4 4 9 ** 4 ,4• ,J \_

SF f\ SO~, ~.-:: 1 176
J E'.P P " A '.~ ') -- ...:';y 1 ~ ~., ~ '" P 2P 1 0 4 J
~EA TH~P r.:EPV "7 3 I;F F' 74 ,., .. ~,"

r'fR ~ r ~TlR '";, p, r= r.; H·, 87 7 .. 4:"1

CLI "A F s: ::'7 7 2 ~ 7::' " ,3
STt1CHi\~TFR ':-'B 4 ~ 31 1 D2 c:; 4i,} ,

PURf f ~".·A L(1 GER ( 3 /76 ) ':'4 4 ~ 3/ 1 ~I 7 4 .. 4
PERS • '.AU'GFR ( 2/7(., ) 42 't Ci R '.: ~; * + 1.~:,-'

PEST M\ALOGER ( 2/d 1 ) CP ~~ " 1+ 7 *** ... 4,,5
r r>App r·~ AR KnVEP 4 , 3f 22 p I 4 .. 4
PR ;)P " ,\ P K0\!EP II ~j 4 3 11 ". r * ... ~ ,4b ..j

HYPP TDER ?7 £4 P- I<" ~.3
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§ 12

TEMPERATURE U V W M STARS PLUS FORM

SEASOl\i 1 -;>/76
JER R Y ~~ AMI ~s ~l 53 16 lie:; ~.4

wElITH[P SF:RV 45 50 4 SA * 3,4

PFP:,ISTfR 42 49 B 65 * I,e:;
CLIIl1AHR 5 !' 49 0 49 * 4,4
STOCH,r',STfR .31 53 1':> 83 4 ,4

PU~E t,NALOGER (3/81) "T,7 49 13 7C:: * 3.4
rEDS l\~!ALI)r;ER (2/81 ) -"7 50 1? 74 * 'T, ,4
PEST /,~: ALO GE R ( 117'5) 61 ~, .... 40 *** 5,500 f:.
r: ~, P R "-'ARKOVFR Il4 4[: 15 70 ** ~,5

PROP nARKOVFP 1'6 :,5 ~ 51 ** * 2.5
HYPPIDFR 116 50 3 56 * :.,4

SF: A ~(H,; 1 1 -"/7h
JE qpy NM1T AS 4 :3 4g 7 63 * 40,?

wUTHr-R SfRV 47 ,.., P. 14 (.,6 ** '.4
l\.I\:A LI")(,F R r 3 S~ :3 23 gq :-;.5

PfR~I<:"TER 7p :,2 0 7n * 4.3
eLI ~IA Tr R ' H hI r 61 4,,+
~T\JCHf,~TFR 41 itl' 1 " 75 ** 2,4('.

P\lDf f\ ~, ALOr; .. R C2/7r--) 34 4Q 16 F,1 ".4
PER~ P'iALOGER <1/7r:;) 33 sn 16 82 ~'. 2,.

REST ""~ALOG[R C3/7c;,) 54 41 '+ 4':"1 ** 4,4
r~'pR "'ARKOVrp ll] 3'7 1" 77 5,5
PROP :'I';\RK0VER ~; ,'Z 37 ':? r ," ** ~,' 5,j":)

HYDOIDFR '7, '3 53 ..., (-,7 * 3.4,

SEASO" " 4/76...
\"!Fl\THEQ SEr:;' V (J Po 3g 12 b~ ** + 4.1

PFP.~I <:TER 4 r, -"3 2~, 8"" 4 .2
rLP'ATtP q Q r· ;., ~fJ 4.5
STOCH~;)T[R 3? ?6 31 gQ ~.~

rURF AtljA.LO(;[R (4/7~)
I""j !"., 57 2'" °7 4.4" r.:.

PC:PS ,~~"AU)CER C3/7r-) :'3 42 (14 ')!'l '2\.3
P FS T (\[IjAL0GER (1/7 P ) 76 1(, 7 3;) *** + '2,,2
P~PR MARKOVER 4 { :'::6 " ... /'.2 5,3.:::. j

PfH) 0 ~··ARK('\vrR 4 - 44 1r: 74 * + 4.':'..,
HYPPP'[R 1 9 ff 14 0,4 4 ".~
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TEMPERATURE U Y W M STARS PLUS FORM

SEASM' 1 3 1 /77
Jrr~RY o'i A, MlAS [: R 37 4 4<:' ** 2, 1
;JEA THfR Sf RV 47 51 1 5:z * 4 ,~

A~~f,l'J~F.R f " 39 e ~q ** ,':Ii .3~,

PER SI STfR (,4 33 2 ~7 ** * 1 .0
eLI \~ ATH~ If: f-, ?, (. (: 'J 2 .. r,

\.)

~Tf')CH t,~Tf.R. :8 I. F <')"7 °4 4 .5.~. ,

Pl)RE. 1\~\!Alor;rR ( 2/78 ) "7,9 5 1 9 bO * t:; .4
prR r: '\ ~\' ALOGER ( 1/78 ) ~, 2 31 6 4,3 *** 2 •1~.

p EST ,H'AlOGER (4 /74 ) 1::F, 3 1
,.., Sf:; ** * 4 "!:- , ,,'

r,~PR 'I, f', RK() v ER 45 ~H, in -, ,,) ..'* * '2; ,4; L...

rpnp ~ ..~ f, RKr"\VER (.15 4(., H r: ? * 4 _4
H yo p r l) [' R 7, 7 60 2 64 4 •q

C:EA~or~ . it 2/77
JERR Y ') A ~~ 1 /l,S 7- 7 :q <')":, 87 1 .1(, • i

WEA THrR SJ:.::RV 3? 5F q 7f ? ,2
~ rJ A LI)f';t. R (> ~ <')'2; 7 3 7 *** + 4 ,2......!

["'l[R c:y STF: R ~ 5 3f': '-+ IJ 1 :3~ I~ ,4
ell '-'A TFP. . "l H I~ F4 4 .4
Src Ct-I :~ <'TFI7 .: 4 -.; 9 ?f 91 :3 .5

PUF\ F A"A l n Gfn ( 1 IF: ) >=''-i 3"' ~.; S" ** * + ..
.~.,}

PER " '" ~,' Al !) r; CQ ( 4/74 ) 1 '-+ 4 n l; ,::; 1 7, :, ::, .4_ c

Pl<::T l, f".i ALnr.rR '2 /7:, l ~) .3 4 1 ~ 51 ** + ~ "·-'
::~pp t"AR;<(]VrR 4 . 34 ;>4 02 '" .5
PR () 0 "i' ARKOVER '7 1 4R ? ;) h8 2 .. ?
H Y~' R I rrR 1 '7 (:, 7 1 c 1 D1", 4 .~J

SF" A SO~; .:; '':177
Jrtc RY \) A'" I t, S ': -,

'-+ 1 7" 1 ~ tt .5"1 \";

<J EL THrR ~E~V i 4 4 ~, 4"7 1 ?P "i , '>:

A ~,J AL :H:; :. R l( 8 27 '-:'4 7'1 ** * + 1 .3
r. RT ortlGlA S ? :) r; U. 4 68 r., ,5

PER <:: I sr[R 5 i 44 24 r;,'; ~ .2"
ell 'JAT FQ '1 1 fb l..) FH 2 .2
STOCHAST>::R 3 1 4:= 2:c r:n k .5.
PUP[ !\" Al r) f, E r ( 3/7(,,) 18 4 1 4 1 2 1 ~ ,2" ,,:
PEPS :, ~,I Al (I Gf ~ '2 /7 I:; l ~2 1", 7 2" 97 4. .4
p, EST !I\Al0G[R ( 4/ 7 7 ) cr.::: ~! n t: 'j G ** + ~ ~ 1=,

r '~r R 'f f, RKnv'p i.. 7
,{. 1 (, t.;R ** * + 4 ,"i".. ' , ..)

PRO ':', ~. ARK 0 v'- p "- to 44 ,- 6? * + r.: !'"

HYRR I !} f:~ R
.,., 47 17 ql '"l '?-I'.
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§ 12

TEMPERATURE U V W M STARS PLUS FORM

SEA SO" IF, q/77
WEA THLH c;rRV l:j6 42 1 44 * 4 ,3
,~NALO(,"R 3~ 49 20 8q ~ ~4

ART DnlJr;LA~ "3 46 2rJ 8f, 3,4

P[q SI C:TFR lOt:; 38 6 ~O ** ..,
,~

'-'

eLT ~A TFq 4 ", 116 [' 1';6 4 ,4
ST['CH,~ c: Tr R 1 9 "::17 2: 10:' 4,4

PUR~ /':~)ALOGER ( 1/78) ::4 4 r 21: 90 3 .2
PE RC) A~"A L!'GER (q 177 ) f:} 9 C ') 0 ** * ~ ,5
8t:ST f\~IAL(\(;ER (3/7d ) 53 44 ;? 4 i~ * 4,4
~:.~ P R Vi\RK0VrR 4 . 42 1(, 74 .... 4 .4
PRO;' f'" 4 R KOVER ; P, 37 4 45 ** 4 ~,.
HYPe' T:;[P 66 3 1 :: 35 *** 1 ,3

SFA~~OI' 7 1/78
JFRRY t",A r-l I A c:: 1 6 32 51 131+ If .4
1.'[ r,THn~ <;fRV <:; .. :til 1 11 (.~ *** + , .?, I

I\NALQ:~fR 7 1 .) ~ " 3J *** + :' .. 2"- -, -
ART nO'JGl.A~ H ~~' 1 <) lq *** + '\ .41, ..

PfP ~ T~~;TER '74 4 0 2':: a r; .", -2
ell "'ATER g I") r qr 1+ .4
STDCHA ~ TE R ':'8 ,r: ~. () 11 ".' 4 • it~<.

r'l}f\[ ('~'AL()roE~ ( 4 17k ) 2.3 4" ~4 lIn 2
-"

L.

Pt:.P~ t\JAL0,;rp ( :3 /7h' 73 4 " 24 n,? ? ·2<

PEST ~NAL()(;[R ( I/H2 ) 7?- 24 ? ? -~~} ** * + ,'l:, .4
r "Pf:' ',' AR K0 vrR 'it:. 7 3 " ~, ~ Q"l 3,5"-
PROP ,,~ t.RKOVrR 4 ? 41 H 7 ,1, ** + :' ,4
HY~ r.: I~FR 7 1 '::',9 r:; 77 ., tl.:.

sr!:~o"
, .. 2/70,

JfPPY /' A~ I fI<; ~4 44 '1« 1 (I (~ 4- .5__ 1

oJ E/', THFR SE P V 7~ 4 ~, 13 81 3,5tJ

AN~LO'~fP 74 rc ') 1'1 pI' ? .2- -.} ,

ART O')[Jr;LAS l! ~i 47 7 61 * 2 -4

PER SI t:TfR" /~ E' 31+ 17 €OS *** 1 .5
CL P~A T[R II:) 64 ;"'1 [. I~ 4.4
<::TOCHt\Sr'R :3 : 4'3

..,
p '"

4 .5c' ~

PURr ,\t,;AL')GEP. (4/73 ) 1 '1 ~D 3C 11:) 4 .5
P[~S ~~JALOG't:' C1 IP2 ) 43 42 14 70 * ~ ,5
PEST A.NALOGlR ( 1 / F. 1 ) 61 3f ? 4Q *** 4 , !,
[~~P R ''''ARKOVER 4 ~ 38 2C' 7£< 5, ~,

PROr.< ",ARKOVER (. ?p 1 1 'So *** ".~,

HY!:'R IOER it 1 4 P lu ~p * "'. :1
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§ 12

TEMPERATURE U V W M STARS PLUS FORM

SfASO~' 19 3/78
JER PV NAMP~ 3r' 47 22 91 3,4
~EATH[R SERV ,,3 41 25 91 3,4
ANALOGER ;' 9 54 16 86 3,3
f, RT no UG LAS 45 46 b 62 * + 3,4

PERSISTER 38 42 19 8D 5,4
fLIMAT':R 4- :,", 56 I) '::;6 ~.5

STOCHf\STER 7,~ 44 20 84 5,3

PUPE /I II,; AL,')Gr p (2/81) 31 ";3 15 p~ ... ,I)"-
p [P S ,H:ALOGrQ 'lNn 1 3' 44 2:r; 90 2.4
PE~T Af\'ALOGfR (4/78) 65 30 4 36 *** + 1+ ,3
.. ~PQ MARKovrR t~ '5 37 17 71 ** +. C::;,5
P~OQ MAR~:OV[R 48 40 11 62 ** + 4,4
HYPF'!O[R 42 44 13 70 * + 3,5

SF Ac:;rH! " ' 4/7 P,.!. '

JERRY 'JA"1IAs 46 49 4 ~7 * 4 ,4
:.I E .~. THE 0 S[~V ')5 39 ,3c:; 10 c.'l 4,2
ANALOf;fR 43 43 13 59 * 3,4
ART DOUGLAS 44 50 '} 60 * 3,3

PFPST~TfR 65 30 4 '2;Q. *** 4 ,3
CL T ~,~ ATE R 37 '2 ,} 62 ~,?

STOC!-ll~,ST':-R 1'9 54 16 8f':: ~> ,5

PURf p'ALOGER (1/79) "5 43 31 ICC: ",3
DEP~ /H:AL'1c,rp (4/78) qg r, :J *** '),5u

PEST A')AL0GER (3178) 65 3[, 4 3P *** 4,3
E~PR "'ARKOVER 115 33 21 7C:; ** * ~, ,4
PROP ~.., ARt< 0 VE R ':dJ 37 12 61 ** 3,4
HYI:RlnlR G] 37 1 39 ** 2.4

SEASO~J " 1/79- ,
JERRY t'J Ai'" J AS 48 35 g 67 *** + O,2
'.ItA THfR SFRV ~q 40 ~2 84 1 ,0
ArJALOGfR ~4 42 23 Fl3 1 .1
ART n r\liS LAS r:=. 7 37 ~, 47 ** + 1.1

PERSISTER ~5 4 ", ~1 lor=: ;>,3~,

fLIMATER (; Cl3 f'. °3 5.5":...

STOCHASTER 'l,5 3D ~4 gp 1:;,5

PURr " \) ALn r, r p <4/7P) 25 43 31 lOCi 2,3
PER~ A\;AU)(,ER (3178 ) 18 49 32 113 :>,~

PEST M·:ALOGEP (2/ 7 C:;) (4 33 ') 3" *** + 3,3( .

rr1P R '~ARI<IJV[R '25 ~4 :)" q4 4 ,~,

PROP l"AkKnVER , 9 60 2 " 10 J ~ ,~

HYPRlnFR < h 65 lP 1 e1 '1.3
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§ 12

TEMPERATURE U V ~! 11 STARS PLUS FORM
SEASON 22 ?/79

Jn~ RY 1Ij AM J AS "'4 41 24 po 1 ,3
wEATHFR SEP.V 30 62 7 76 4 .3
ANALOGF:R 47 26 26 78 4 ,3
~PT f)(\IIGl.AS ."5 47 17 PI 2.5

PER SI~;TfR 1R 54 27 lOti 3,4
CLH'AHR ~, 6 43 U 43 * 4.2
STr\CH\~TEP 73 5D 16 82 5.5

PUP [ t~JAlDr.,>R '317<=.\ ~ .... 53 14 fi, 1 2,4.' c_
p U~(" A~, ALnG E. P (2175) ?3 47 1'-" H5 ?5
REST Ar:ALr)GER (1/74 ) ::;~ 41 ~ 47 ** 5.5
p~pp .... r.~KOvrR .., ,-, 56 13 H2 '5,4._ "J

PRr)P Mf.RKnVFR ".1'; 3CJ ~ 4'" ** 4.4'--'

rlY;:'P TDER -'8 41 20 81 1 .2

') [A c.:. (H, :' ::; ~! /7?
JERRY r, A M I a,s s:; "7 tl.4 ? 48 ... ] .3.. : .,
w[f.T4[F., ~[RV l,7 3Sl 13 65 ** ~? .4
'~"\AlO(;I=:R ~,p 53 1° p,s 4 .3
ART OIJUf,lAS 45 51 :3 57 * 2.5

rc:p<:: lOS H ~ ~7 48 4 S(, * 4 .1
CLJ!"ATFR 4 r, 57 C 57 4.2
~TnCl-!;\("·TrR -'8 54 17 R,B f• • ~

PURr A'':ALor;EP (2/74 ) ...) .' 4'"' 31 104 4.3" t> <-

PE.PS ~;<JAl.l)r,[P ( 1/74) co: ::: '27 1 " 61 ** 3,3L

°E5T "~,ALor~~q '4174\ '-i f, "70 4 47 ** '+ .3
r-~PR ["ARK0VER l! f, 44 q F,2 ... r::. .5
°ROP ~,t R K:; VEP. C.'l6 .~ 1 2 v- *** C::,5,.) .i. ,)

HYPRTDfR ~ 1 4~ -..:, :,1 * 4 .1

SF A SO ~ ,~ " 4/79
JrRRY ~;A\AT AS /j 5 41 13 C.7 ** ~.3

wUTHrp SE:RV II q 42 P c:;n * 4,2
fl1IIJlLC'GFR "9 49 21 "} 3.4
AR T DOUGLAS <=. , 42 7 56 * 4 ,4-" .;

PEQ'='IC::T[R '5 ~ 42 4 50 * 5.3
r.LI·~ATFR 44 I';<='

'3~ ;3. c:;
STOCHhSTrR ~3 (1 (, ? ~, IV, It-,2

PUR E. A~.iAL!)f;FR n 17~) ?~ ") F, ld "'2 4.4
P[P<; flNALOfjEP (4/74) 4~ 4:'\ ':i f3 * '" .4
BEST f\'\iALCGER (3/74) 5~ 42 4 ~, r'; * ";,3
FI~PR PARKOVEP ,~ ~l 43 1 d (., :-, * 4.4
PROP MARK0\fEQ f "'7 ? 41 ** ~ ,5
HYI<RIDER f. B 4 Q ,- ':"., * c.4,-
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§ 12

TEMPERATURE U V W M STARS PLUS FORM

SEASO~,' 25 lIP 0
JERRY N AM T AS 18 r:;" 29 110 ~.5., ,-
.. FATHER SERV :'5 68 6 80 5,4
ANALOGFR 41 40 18 76 ** 3.2
ART DOUGLAS ?;3 f2 4 7U 3.2

PfRSTSTfR 56 ?i5 P- 51 ** • 5,,4
CLP'ATfR ,~ 7 52 l' I)":> • 4.3.<-

STOCHAC:TEP 30 54 Ie: 84 5.5

PURE ANALOGER ( 4/79) 56 ~5 8 C11 *** '5,,4
PERS ,HJALOGER (3179 ) .' 4 57 8 73 '+.4
RE.ST ANALO(';ER (2/ql) to 4 3~ 2 37 *** 3,3
FMPR ~A AR. K OV E R "1;8 411 13 74 * 4,,5
PROP f~ARKnVER ~. 7 37 5 47 .* 2,4
HyqPIDER '19 36 4 44 *** 5,::"

SEASO~,! "r ?/80/'b

Jrp RY NArn AS ""7 41 21 83 '3,,1
":EATHFR SF: RV 41 40 lP 76 ** 2,,3
ANALQGER 41 ~, 7 21 79 3,4
APT CQUGLAS 58 45 4 53 '* 3,4

PfPSISTER 47 41 11 6,3 ** 3,4
CLP~ATF.~ 3" F,g r~ 69 4,2
STOCHt..STFR ~7 36 2(J 83 "';,5

PURL t.NALOGER (3/81) ?A 51 2(' '11 3.4
PEPS l'\~:ALCl(jER (2/1'11> 47; 36 20 7G *** 1,3
PFST ANALOGER (3/7S) 48 46 c SF * 4,4-'
P'PR VA RKO VE R :9 48 22 92 3,4
PROD ~HRKOVER ~"2; 35 11 ~7 *** 3,5oj .'

~YPPlDER 73 51 0 (, q * :'.4

SE ASOf\i '} 7 3/80
JERRY ~,i Ar-t Ttl S ;~'4 4 E, 2° 1 ':14 2.3
itJ/f!,THfR SERV 21 :;0 2 F~ l':'ilS 3,5
Af\JALOGrp, 47 39 13 f5 ** + 3,3
ART OI')UGLAS , ~ ~, 0 34 1IH "'. "',
PfRSI~T(R ~' 2 4? 35 112 4.2
CL H~ATrR 2'""'; 79 (, 79 3,3
~TnCf-ftqrp 31 42 2 (, 94 4 ,5

PURr ANAL0GER (ii/ 7 (. ) 7 2. ~ t:,. 7 l"iq 4,5
PERS At-JALOGER (3/H, ) ?3 42 34 11:.1 2,3
PEST A';ALnr,[R (2/74 l bl 32 h 44 *** + 1 .3
F:MPR MARKOV[R 7:5 42 22 nr.; 4.5
PROP <JARKf'VFR "~ ~9 17 °3 :z,d
HYRPIDFR ~ 1 55 13 81 " ')t .. • t.:..
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TEMPERATURE

~E..A~O~ ~E 4/80
J ERP Y ~; A.., I AS
ioiEATH[R SERV
H!ALOGFR
ART DOUGLAS

prnSI<:'TER
CLP'ATfR
STOC~!lSTrR

U

§ 12

v

42
56
47
53

W M

43 128
21 98
27 1G1
17 87

2.t1 101
n t:6

?6 95

STARS PLUS FORM

5.5
4,5
4 .,3
~,4

2.4
5.4
5.5

PURE A~AL~GEP (3/74) 41
PEPS ANAL0GER (2/74) 30
QE~T ANAL0GER '4/811 54
E~PP ~ARKOVER 48
PRQo ~ARK0VEP 6~

HVBPIDF-R 4~

46
49
'CJc.
36

45

1?
20

1 c:;

7
11

70
A9
41
6(.
43
67

*

1o'1o'*

1o'1o'*

1o'1o'1o'

*

+

+
+
+
+

5."3
4.4
2,5
4.4
4.4
~.4

SEt\S()I\, :lLl l/Pl
JfRry ~,;AMT tos
,.fATHFR ')[PV

ANAu)r~E.R

ART DOW;LA~

PfRSISTER
CLI~AT[K

ST'1CH!\('TEP

PURE ·VALUGER (1/[<')
D[P~ ~~ALOGrp (4/21)
PESTt.~'ALrr,EP '2/8] 1
['., P R r~ t, RK0 V(' p

PR'iP ~'t,RKO\lER

HYOPliJr:R

c:; [ ASO":3 ? / P 1
JFRRY ~jA~ThS

\.'[ r:, THf-P SEPV

A ~! A L. (\ r7. F R.
Jl RT D'1 I' GLAS

PEpq<;TER
eLI ~'A TFR
ST(lCHflt::T[R

r .,

('2

65
"5

., 4

;:.., L::,

43
35

7A
33

29

c. y

77
41

1"'
Q

~

11

g
f'

:u
}4

4

~ ".,
<••:-(

2 ~)

2"1

54
71:

°7
P.5
<:,7
(" '.1

77

1o'1o'1o'

1r*

*
**1o'

1o'1r1o'

**1o'

***

1o'*

***

*1o'

1o'*

1o'1o'*

*1o'*

2.3
;:>,3

~'. 4
2.5

'1:,')

7,~

3.4

1.3
2,4
? .1
:',3

PUPE ANALOGEP (3/81) ~7

PEPS A~ALOGER (2/81) S9
RE.ST A\ALOG[R (1/1:'0) ~··4

F ~} P R f.' ARK 0 VEP :, ?
PROf-< rHRKOVFR C7
HYPRTOFR (3

7 ('
\.J ;.",:

34

87

,
',j

17

47
o

1o'1o'

1o'1o'1o'

*1o'1o'

1o'* *
." 1o'*

." * *

"% .4
to, .5
~.3

4.5
4.2
0,2



§12

TEMPERATURE U V W M STARS PLUS FORM

SEASON 31 3/81
J rp RY NA~nAS 47 '+ (, f, 58 * 3,2
wEATHER SERV 58 36 5 46 *** '3,4
ANALOGER 1+7 4'; "7 59 * 3,3I

ART DOUGLAS b~ 32 4 4Q *** 4,4

P~RSISTER <:1 37 I:) 47 ** ?' .4
CLIMATfR. 4~ 5 f~ 0 56 4,3
STOCHASTER 7-3 51 15 81 ~,5

PURE t,NALC1GER <2/8D) 28 51 20 ':'1 ~,4

PE.PS II-~JALor,(R <1/80) 54 4f' 5 :,0 ** 2,5
REST ....,~jALOGER (2/A 1 ) 57 37 I) 47 ** 3,4
EMPR ·~ARKOVF.R ~9 4t:l I? 72 * ,~ .5
PROP ·~t>RKOVER l-.~ 26 B 42 *** 3.4
HYPRJDER 6~ 33 4 41 *** 2.4

c;rflson 3:; 4/Rl
JERRY ~JAMlAS 3.2 46 21 8P ~,q

'AlEATHER SERV ~9 32 38 108 1,5
ANAL0G'R 4J 48 11 70 * 4,3
....,R T [HHIGL ~ S 4'" 46 13 72 * '7,.3

PERSISTER 41 47 It f-. (, * 4,4
CLIMAHR r F\ 7 :. .J 71 4 ,3
STOCHlISTER ~') 42 ')1: °2 ~ .4"-

rURF ;~NAL0(',EP (3/81> 41 47 1 1 ,:. '] * 4,4• .L

PFRS !,VAL0GER ( 2/F'.1) ">7 3;"' 10 c::,? *** :h3
qEST {l.NALOGE~ (lIB 1> f. ;r 3~ "1 z, q *** 4,4"- , ':,{~[MPO ~AARI(!,)VE:P 1\ '5 3B H, ** 4.5
PROP l~ARKQVER 1)1 4 :; r;;. 5:'l * 3,4
HYRRlf>ER 47 4E c r:c ... 3,2,) . l,>

SE II SO ~I 5,3 1/R2
JERRY ~\!AMI,'~ ?t:. 51 r, ") " t::. 3,4L ;-,.1 t:..t:., ..- ,.I

wEATHfP <;EP.V c ,... 3f> 11 t:;A *** + r, ?
J (:' C. • J

ANALf\GFR [ .. '1 'l " 1e 5P ** • 2.4~ ,. i

AR T 00!1roLAS <=,'7 AD (. 52 ** + ?4"-" -~

nEPSISTER l~ U 37 ?" ~·1 3.3~t:..

CLI"'ATFR ') 5 74 " 74 2,4'-.'

STOCHl\STER "'7 34 2ti 9') it ,3

PURF ~r~ALOGEP (2Nq 1 :'1; ;'it:; 3~ 111 3,3
P ERS t.~iALOGER <lIP 1) <:<:1 34 ", 8e '>:,3t:.:.t";

RES T A~'JAL,)GER (1/78) 75 24- , 2? *** + 3,4
[~PR MARKOVrR -:'7 ~5 6 ~., 88 ::.3
PROP Mi\PKOVr-P 47 31 ,.,. '7~ *** + " ,5<:..1 ; ......' c.

HYRRlnER :'4 "il 1 4 79 2.2
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§13

13. Seasonal Temperature Scores for Each Forecaster

In this section one can examine the forecast-skill history of each fore
caster. Thus Namias' scores, e.g., are listed in the first table, and so on
down the line of forecasters.

There does not seem to be any systematic increase or decrease of skill
with time for any of the forecasters, human or otherwise. This matter could
be investigated using rank-order statistics on the number of stars as a function
of time, or any of several other schemes.

Individual patterns of the human forecasters are only beginning to emerge.
On the other hand, some patterns of the benchmark and empirical forecasters
seem to have formed. If we may be permitted some everyday informal character
izations, we would view: the Persister as a fairly skillful lazy genius; the
Climater as a mediocre drudge; the Stochaster as the village idiot. Then
there is also the occasionally brilliant and partially elusive family of
non-human Analogers; the surprisingly skillful brothers Markover; and the
somewhat disappointing Hybrider (the Frankenstein's monster, sewn together
with the parts of his fellow empirical forecasters, but, alas, who doesn't
have the expected strength of 10 'men'). The precise characterizations are
embodied in the records of the tables, below, and the reader is free to form
his own impressions of the relative skills of the various forecasters. As he
can see, the relative skills really transcend mere verbal and numerical summary
in a few simplistic indices.
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§13

FORECASTER.: JE.RRY NAMIAS

TE~PFRATtJ!?r ON THF GEnrRAPHIC GRIO

SEASO'I! U V ~I M STARS PLU~ F OR ~4

1 1/ 7 4 42 ~7 2C 77 1,2
? 2/74 27 47 2 :) 97 291
3 3/74 30 51 IF P,7 4.?
If 4/74 42 I~ 5 12 69 * :3, ?'
'j 1/7'=, 46 48 I:) 5R * + 4,3
h 2/71:) 7e 29 " 29 *** + 4.4
7 3/7r:- 45 36 18 72 *** + 3, .3
8 If 17':; 45 50 4 58 * 2,2'
9 1/7(, 23 48 21" 104 1.3

1 r' :'/7( 3C 5:'1 If. Ali 3,4-'

11 3/7f 43 49 7 63 '*' 4.:-
13 1/ 7 7 58 37 '. 45 ** 2.1
14 2/77 37 37 2':: 87 1,1
15 3/77 27 41 ":J: 1 103 4 10;...: ~ •• ,,..I

17 1/7 A 16 3:' 51 1~4 4.4
1P 2/713 24 44 31 1 0 ~ 4,5
lCl 3/71' 30 Al ?? S' 3,4
20 4/7S 46 ,+'1 t: 57 * 4,4
21 1/79 48 '2; ,- 16 67 "''*'* + 0,2" ,1

22 2/F' 34 41 24 89 lt3
23 ~/7q 53 44 2 4P '*' 1.3
24 4/79 45 If 1 J:7 ~, 7 ** 3,3
25 lIEU 18 ~j2 ') c: 110 3.5~ J

26 2/1'<(' 37 41 21 p~ :z..:
27 3/PJ 24 4& 2° 104 :',3
2P 4/H. 14 42 43 128 "'i,5
?9 1/81 50 34 Fi 64 *** 2, .:
30 2/1\ 1 34 :,3 3 ~: 97 1 , :~

31 3/hl 47 4(:, ?, 5P. '" :z..2
32 4 I P.l 32 lJ.F, 21 B8 3,4
33 lIP? 26 ~I}

... ; j~) "-1 r; :",,40:.. c_

THERE :.JE RE .31 FORECAST", ~AOE

AVEPAf'.;[ 36.9 43.(; 19.2 81.3 .74 .13 2.7" 3. ;:
STn DFV 12. Q (; .5 12.1 24 .2 1 .OG .~ 4 1.2,1.2
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§13

FORrCASTER: WEATHFR SERV

TEMPFP nURF ON THF GEOGRAPHIC GRIn

SEAS0": U V ~ M STARS PLUS FORfoI

1 1/74- 28 55 16 87 4,5
? 2/74 38 40 21 82 2,~

3 3/74 62 36 1 38 * -II' * + 4,5
4 4/74 19 47 33 113 ~,5

5 1/75 43 41 15 71 ** + ? r,
. 'C

b 2/7'5 11 t.4 24 112 'S,4
7 3/75 45 48 f 61.1 * + -a: .."-'. ~(3 4/7~ 4.3 t~ "l [, ;'2 * 4,4>o~ .~.

'J 1/7(,; 33 <:;8 H 74 2,3
1 ('I ? /7F 41; 50 4. 5P * :':.4
11 3/76 47 38 14 66 ** 2,4
12 4/7r, 48 7.9 12 6~ ** + 4,1
13 1/ 7 7 47 ~; 1 1 53 * 4,2
14 2/77 32 ':,8 '1 7£-, ?,2
15 3/77 14 42 43 128 5,3
16 4/ 7 7 5~ 42 ~. 44 * 4,3
17 1/78 50 31 18 67 *** + 1 , :;.
If'; 2/7R 3h 4~ 1B 81 3,5
19 3/ 7 p ~~ 3 41 2~1 °1 -';,4
20 4/71:1 25 3 Q :35 II) 9 4,?
21 1/79 37 40 22 84 l,D
22 2/79 30 62 7 76 4,3
23 ~Y79 47 "'"0. 1;': 65 ** 2,4

'" J

24 4/79 49 4" P, 5,0. * 4,2L

25 1/ p" 25 6A (, pC! r::;.4
26 2/ i~ G 41 40 J P 76 ** 2,3
27 3/80 21 "':0 28 106 3,5
28 4/PO 22 1';6 21 9P. 4.5
29 1/b1 r::;2 3q 8 ~5 ** 2.3
3(1 2/q1 39 '5 ?5 85 2,4
31 3/ in '58 36 5 46 *** ~,4

32 4/iil 29 'lit" 38 108 1 ,~)~, '-

33 11P2 52 3,6 11 'SF>, *** + 2.?i

THERE WFRE 33 FORFCASTS MAC!'
AVERAGE 38.1 45.2 1':'.8- 76.7 .'?1 .18 3.1,3.3
STO DFV 12.'3 9.5 11.1 22.1 1.10 .3 '3 1.2.J .~
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FORECflSTER: ANALOGFR

TP'IPFRATURf ON THE GEOGRAPHIC GRID

S[~S('N U V ~J M STARS PLUS f(JRM

11 3/76 23 53 ~'7 ng ~.5c: ' ;

13 1/77 611 39 (l 39 ** 3,3
14 2/77 69 23 ; 37 fl** + '+92
15 3/77 48 27 24 75 *.* * + 1.3
16 4/77 30 49 2(; 89 3,4
17 1/7 B 71 25 ~ 31 *** + 2.2
18 2/7Fi 34 "l" 11= 8~ ~.2'- v ~.

19 3/78 29 54 16 86 3,3
2~ 4/78 43 4 .3 l::Z 69 * 3,4
21 1/ 7 9 34 42 "'7 88 1 , J
22 2/79 47 26 2f 78 4,?
''7 .3/79 2[>, t:,~ IP po 4.3._v

?4 'f/ 7 L) 29 49 21 91 3, II

25 11 RC 41 AI'! IP 7E: ** 3,2
2& 21PG 41 ::Z7 21 79 3.4
27 3/P.G 47 7 (') 1 ?~ 65 "'. + 3,3
28 4/1:D 25 41 27 1el 4,3
29 1/°1 53 A '7. '7 4'1 * 3.4
30 21Pl 5 ~: It 1 i:', 57 ** ::>.1
31 3/'H 47 45 7 59 ~ 3. ::z.

32 4/(1,l 40 ld> 11 70 * 4.:>:
33 1/.s2 51 :8 1 f' 5F3 ** + 2,4

T HfRE WERE 22 FORECASTS MAO[
AVERlu:;r 42.7 41 .4 14.9 71.1 1.05 .23 3.0,:.0
<;TO orv 13.3 l".~ P.• 0 19.'] 1.13 .43 1 .0. 1 • 0
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F OREC liSTER .
~R T DOUGLAS.

TEIj!DFR,HURF O~! THF GEC'GRAPHIC fiR 10

SEASC''-! II V \-1 M STARS PLU~ FOP iJt

15 3/77 35 f,O 4 68 5,5
16 4/77 33 46 2L 86 3,4
17 1/78 80 1 q 0 1 q * .. * • 2.4
lR 2/7>< 45 47 7 61 * ?,4
19 ,?;/78 45 4 (, 8 6::? ", + 3,4
2n 4/1R 44 "'f) c; 60 * 3.3
21 1/79 57 ::,7 ~~ 47 ** + 1 ,l
22 2/79 35 47 17 81 2,5
2"2i "!> 17 f? 45 C:;l ;r; "17 * ?,c:;
?4 4/79 50 42 7 56 * 4,4
")r;: lIFO 33 ~"l 4 70 3,2L:_ -' ,11...

2& 21 p;] 50 45 4 53 * 3,4
27 ~I b::- 15 ~) 0 "',4 lIP. :3, "",
2R 41 be. 29 '.:3 1 7 87 3,'l-

29 1/ Pl 53 35 11 ~7 *",* ~. r'

3 ~, 2/1q 'l-R 7<3 1 p 69 ... * .. ?,3
31 .3/ f.l ':'3 'T f""'._ '+ 40 *** 4 1+.J ~ . , .

32 4/Fi 'l-r 46 • '1: 72 * 3.3
33 1!.'-<' 53 4[ f, e::. ". ** + 2,4.10'::

TPERf kiERF: ! q FOR~CASTS ~AD[

AV[F;AGE 44 .9 44 .3 9.8 63 .;.~ 1.21 .21 2.7,::'.8
S T8 DEV 14.[J 1 [i • 1 g.:, 20.7 1.13 .1+2 • q, 1.1
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FORECASTER . PERSISTER.
TEMP[PATURCO ON THF.' GEOf,RAPHIC GRID

SEASON U V Ii M STARS PLU~ FOR ~

1 1/74 46 42 11 64 * 5.3.., 2/74 39 53 ... 67 * ?t1<- I

3 3/74 30 37 32 101 4,2
4 4/74 51 If 2 EO 54 * 4,:'

'" 1/7" 22 4 Q 28 105 2,3..f

h 2/75 28 51 2C 91 3,3,
7 3/7<:' 33 50 16 82 1.3
fI 4/75 53 43 ~~ 49 * 3,~

9 1/7F 2A 55 16 87 ~,4

10 2/7(. 4? (~ 9 f 65 * 1,~

11 3/H~ 38 52 9 70 * 4,3
12 4/7f 40 33 2. f:" A5 4,::-
13 1/77 &4 33 2 37 *** 1 , ;)
14 2/ 7 7 15 3~ 49 133 4,4
15 3/77 ~1 44 24 q2 2.2
1(J '+/77 55 38 6 1)0 ** :", ~\

17 1/7B 34 4 (. 25 or ~. 2-••" .yo"

1H 2/7H 48 34 17 6A *** 1 c::, ..
19 3/78 38 42 1 t:, p,'1 5,4.'
2 r, 4/N) 6~, 'l. f· 4 38 *** 4,3\~: "_" u-

21 1/7Y 2<:' 43, 31 10'5 :?~

22 2/7'} 18 54 27 lOB 3,4
..,oz 3/"79 47 48 4 56 * 4,1"'-~

24 4/7 n 53 4:' 4 50 * 5,'l.

25 lIED 56 35 E 51 *** 15, '+
2 E, 2/ hO 47 41 1 1 6;' ** 3,4
27 3/BG 22 42 35 112 4,2
?8 4/PC 26 45 ? ,~ 1e1 2. 4

29 1/P1 54 3FJ q 54 *** 4,4
30 2/P1 6~ 2 q 5 39 *** 'l.,2

31 3/H1 57 37 r-. 47 ** 3,4
32 4/?.1 41 47 1 1 Fe< * 4,4..... ., ",'

33 1 Ii". 2 40 37 22 £:1 3,3

THfR[ WERE "%'3 FORFCASTS '~AC'F

AVERAr,r 40.9 42.1 1(, • () 74.1 1 .00 ,.. .00 ~.2,:::.1

STD DE\! 13.9 7.1 11 • ~~ 24.~ 1.1:'", [.GO 1.2_1.2
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FORECASTER : rL I~ATFP

TE~PER ~TUR r o~I THF GEOGRM'HIC GR 10

SEASO~': U V !r' M STARS PLUS FOR r,:

1 1/74. 51 4P C 4R ..- 3.2
2 2/74 28 71 ~) 71 ~.l

3 ,"l, 174- 29 70 0 70 3.?
1+ 4/74 33 ~; 6 66 4,~

5 1 17~, 42 O'J 1 n ~7 4.3t.' J'
to 2/7r=.. 29 70 =-, 70 3,4_.'

7 3/7~ 41 ~p :; ~ ~p If.?
p 4/75 58 41 ~. 41 ** 4.4,.
'} 1/7(, 27 72 " 72 4.3\;

1 [I 2/7( 50 It '3 ,] 4<1 * 4,4
11 ?/7r. 38 61 " (;' I+.lf:j . ~

12 It 17 (-, 9 qo
~,

g ", 4,"'1, 'J

13 1/77 36 63 " 63 2. "
14 ~/71 IS h4 84 4,4
15 "!,/77 31 t,8 68 .., ~

Lo''::'

I£, 4/77 43 :,6 ~ - 4.4,~ b

17 1/7F 11 r: ~~ v cQ 4.4
1,'l 2/71:, 35 f4 64 4,4
1 '3 3tH1 43 1:,6 CJ!; 5,5•
2 ;, It/ 7 Fl 37 [2 6'"! S.~w~'

21 11 7 0;; h 93 I., 'J~ 5,5
22 2. 17 'j 56 43 " 43 * 4 • .-
23 3/7<..; 42 "7 <.: e.7 4,?
24 if I 7 '7 44 ::5 '55 3,<:

2"'" 1/1',( 47 ';:;;'1 5? * 4.~•• F t ..

25 21FG 3n t .. q (,0 4,::
27 3/eC 22 70, 19 3,3
2P 4/ p:: 33 (6 66 5,4
29 lIn 21 ",Po 78 2.2
30 2/:n 22 77 w 77 3,4
~l 3/Pl 43 h~

~ 56 4,~".,
32 4/,0.1 28 71 ~ 71 4,"!
'33 1 182 25 74 74 ~,4

THERE ~)E RE 33 FORFCASTS r'Aor
"VERAr,F 33.4 6'3 .6 n.c 65.6 • 18 D.ao 7 7,3. -.:

.I • ,]

~TD orV 13.1 13 .1 I. .1) 13 .1 .46 n .00 • q, 1 .?
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FOREC/ISTER . STOCHA~TER.
TE'-'°El:{ATURr ON THF GEOGRAPHIC GR to

SEt so ~I U V ~! M ST ~RS PLUS FOR~

1 1/74 3q 44 l' 76 .. if ,2
,) ? 174 27 4S 27 99 5, 4<.

3 3/74 35 4" 22 At 4 ,,5,•.

4 4/74 38 3P
,,. 84 3.~

5 1 17~ 20,
'. R

22 9" "': , :,'.

6 2/7c, .39 ~6 24 1'34 4, .~

7 3/F 29 Ii 7 r;"J' 9:1 4,4€~ ~_i

8 4 17':: '30 '"16 1 ?, 8' c;,S
9 1 /7f 28 48 '" ' 1 (;2 =, 4~, j

1 0 ';/7(. 31 53 1 t: 8'<, 4. 4
1 1 ~/7( 41 4 f) 1 f-o, 76 ** 2, 4..
12 if 176 32 ~ ,:; 31 9,0 5, -r

1 3 1 177 2P I~ P, <;"'"1 94 4, !';~- .~:

14 2/77 ~.4 3 '1 2(- 91 ,3,5
15 3/77 31 45 2" 91 c:. ~

_.' "~

16 4 177 1 q "" 7 23 1 " '3 4.4d

1 7 1/7 f' 28 "1 ? 3° 1 1 n 4,4..
1 8 2/7P 3 !) 4 9 .-, J'. "0 4,:-.::: /": .

19 3/7('< 31; 44 ? ," k4 t: 'J:,l'

"
,.. 4/7b 29 54 i( gt. 1=, , ~<.. c

2 1 1/7 s~ OIl; <l: ,~ 7, ii 9 !~ 5,~.J ~.' -' -,

22 ;U 7« 33 50 1 (~ F2 ~, ",.

?3 3/ F j 28 :4 1 "7 PI-l 4,~

24 4/ 7 ':; 33 46 2 R6 4 ",
"

?~ 1 I P " 3" ')4 1~ pt. c:-.:-
26 21 He 37 "!6 2 (:, 813 CS • ~i

27 '!.JP ~; 31 lj ., '::' ( .. g4 4,5
28 4 1(' Y' £+3 2F 95 5,,,,~..! 'j

2 9 1 lEn 4 ' 01... ")L:' 83 5,4.... ,
3C 2/>\1 29 I~ 1 ? f:; c:. q 5,4
31 31P 1 ,33 1=, J 1" P1 l;.~

32 4 I q 32 4' 2'" O"':'l 3d. c.•

33 1 IF') 37 ~4 2,;:; qr 4,?-

THERf t.JE RF 33 Fr)RECA~TS I"ADE
AVEPAG[ 32.2 43 .a 22 .9 8,?Q • Uq '"1 .0 ) 4 3,4 • "..
STU O[V 4 .7 I .3 t: • 'I..-' "7 .9 .3P :~ .nJ • p, • 9
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FOREe ~,::::T[R . PURE ANALOGER.
TEMF~RATURr ON THF" GEOGRAPHIC GR 10

SE AS () ',: u v V to1 ST ,f)RS PLUS ~ OR~'

1 1/ 7 4 (2/7C,) 18 50 23 104 4,4
2 2174 ( 7.,/79) 26 42 '3J 104 4,~

3 3/74 (4/Be> 41 46 12 70 * + r:: ."-
), •...

4 it 174 (?/R1 ) 22 li9 2 i:~ 1 0 e:, 3,:':
5 II'" (1/77) 21 4':' ":l.p, 11 (, 3.::-
6 '? 17 c) <3/76 ) 34 49 1 (~ .ql ~,4

7 ~./7"7 C?/7S) 3'=' t:,3 14 81 ?,4
P 4/7~, (4 17 (;) 22 10-.7 rJ (, 97 4,4L ;,'

9 1 17(- (3/76) 24 it :: 32 1(" 4,4
18 2/76 (3/81 ) 37 49 13 75 * .3, it

1 1 317 :, '';)17<=0) 34 I. q 1(- PI 3.4
12 4/7l., (4175) 22 r:q 2. Q'"7 4,4~ ,
13 1/77 (2/78> 3 q 51 r~ ':"0 * ':\ , l.l

14 2177 ( 1/75 ) 55 :-. [5 u S~ *** + '3 • ,~'.

1~ 3/77 C3/76) 18 41 4 r 121 1'\ 1'1
.~ , (_.

16 4/7' C1 178) 34 4 G ')" 9C 3,:t _ _ }

17 1 17R '4 I"{o, , 23 4. .-, 1f4 11d 2.:-:.c.
18 2/7b (It/7~) 19 r~ ~. ~) .~ 11 . ~. 4.<:;
19 ~/7b (2181 ) 31 '" ~ 1'" k:': " t:... .:- ..'

20 41 1k ( 1/79) 25 /13 .31 1" \:;. 2,3-\.. .<

21 1/ 7 <:' (4 /78) 25 43 "7 1 1'" "'. " ..... ' .J, L'~

22 2/71 (317~) 32 r<3 1 It PI 2.4
23 3/ 7 9 '2174 l 26 42 ::. 1 104 4.3
24 4/7'7 ( 1/75) 25 r:6 1 F '1? 4.4
25 1 I~ C C4 17q ) '56 "Z, :' t, 51 *** 5,4
2 t} 2/80 (3/Hl> 28 e:.I1 " c gl 3.4c:. -..'

27 "3 Ii" (4/76) 7 '; I.) 67 1 (;.. n 4, ~i
') I") 41"'.:: (3/74) 41 lJ6 1? .., "

* + 5 , ,">:'- (; f .J

?9 1 1":1 q 182 l :>;q ?-4 2(." pr;. 3.3
<.!' 2h,1 (31tH ) 57 57 '" 47 ** :Z;,'l..." \.,'

:%.1 3/<31 (?18f.) 28 '" 1 2; 91 3,4
3" 4/8: ( 3/81 ) 41 47 11 C'? * 4,4t'.

33 1 IH2 ( ., lEn ) 2 f~ .?' ~ "2;(; 111 3.3'-' ( .

TH>RE '·.JFRF.: ":l. :'1', FOREr~~TS f'It!\ Cr
AV[RAGf 30 .'7 4"-, .5 ., . • ",1 91 • /1 .39 .u';J :,.3.3,.(, '-

ST'J Dr-v 11 • '3 ! .R 1 ') '-' 22.": .83 .29 1.0 ..".. , ... , • !
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§13

FOREC~STrR: PERS ANALOGER

TEMPER f,TURF ON THE GEOGRAPHIC GRID

s[~sn~ lJ V W M STARS PLUS FOR rJ

1 1/74 , 1/75 ) 42 5~ 4 61 * 3.1
2 2/74 (2/79) ?6 66 ~ BO 4.:I

'3 3/74 (3/80) 30 31 ~r.J 107 3,1"~) . ,.

4 4/74 (1/81) 37 4.0, 14 76 * 1,4
I) 1/7~ (4/7f,) 15 43 41 125 3,4
6 2/75 (';}/7£.,) 27 51 ? , 93 ~ "(.. 1. .j • r..~

7 317<:' (1/7gl 35 4'3 21 8~ ~.3

8 4/7r;:, (3/76) 32 6 n 7 74 5,"i
Q 1/76 (2/76) 42 I~ ? B 6'5 * + 1 ,5

10 2/76 (2/81) 37 5D 12 74 * :3 , Ii

11 3/7h C1 /75) 33 ')0 1(., 82 3.2
12 4/7t-. (/75) 33 42 24 90 ~,3

13 1/77 (1/7R) 62 31 E, 43 *** 2d
14 2/77 (4/74) 14 4G 45 13C 3,4
15 3/77 (2/76) 22 '57 2 C~ 97 4,4
16 41 ?7 (4/77) 99 0 C' " *** -:-.5Iv'

17 1/7[>, nl7p'I 33 42. 24 q:; :'.2
1 H 2/7P (1/82) 43 4') 14 7G * ?> , "';
1 9 3/7H (1/81> 32 1;.4 23 qr: 2,4
20 4/78 (4/7B) 99 P r, 0 *** ~" '5,

2 1 1119 (3/7B) 18 49 32 113 2.3
22 2/7 q (2/75) 33 47 1" P,5 2,5
2. 3 3/ 7 '3 q 174) 50 "!.,7 12 61 ** 3,3
?4 4/7c;< ( If 174 ) 45 45 9 f3 * 5,4
25 l/ea (/79) 31+ <57 A 73 4,4
2f, 21/:[ (2/81 ) 4 ~, 36 2 ~; 1(., *** 1,'3
27 3 liE' (3/7(,) 23 4? J, '+ 110 2,3
""p 41 fl, \' (?174) 30 4q ,....., gQ 4.4c ~ .. ,. ','

2q 1/1'1 (If/Rll 62 35 .~ 3<:1 *** 4.4
30 21Pl ( 218] ) 99 j. 0 *** 5.~

31 7,/P,1 (1/8[:) 54 40 ~~ I)Q ** ~, t":,

32 4/ 0 ".. (2/El> 57 3 .) 1 " S2 *** 3,:.... ~.'

33 j I"' '" (1/81 ) 39 34 2;: 86 3, ~Ib<:.

THFRE ·',.lEP r 7;3 FQR[ChSTS MAor
AVEPAGF 41 .P- 4 C • P 16.4 73.;:' .94 .0:3 3.1,:".t:,
~TO Dr v 21 .Q 1 ~.• 5- 12 .1 31 • 7 1.22 .17 1.2,1.2
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§l3

FOP Fe f,,,TER . BEST ANALflGER

TEMPFR HURT 01\1 THe G[Y.;RAPHIC GR ID

SEt-SO" U V \,..i rl, ST I,R S PLU<:, FOR ~.

1 1/14 (2/7 Q ) "ito It 1 3 1;7 ** 5, ~:,,. ;;

2 2/74 '3/P,Ol 51 .,. " f, '.4 *** 1 • 't.,_) c.

3 3/74 ,1 /R 1 ) ~5 2 hI; !) 5U * + "'1,3
4 4/74 (4/7t] ) (,7 :3? n 32 *** 4 • <:,

~ 1 /75 (2/7£') 61 3(, n 4U *** + 5 ....<-

(:, ';'/7<'; <l /7 g) 64 ""3 :' 7,7 *** + ~d

7 3/7t" (3/76) 54 4' 4 4° ** + 4,4
c 4/7'5 , 2 /7( , 59 38 ~ 42 ** :'I • li

S 1/7f, (? {8l> 58 ~~ Eo 47 *** + 4 ,~;

1 C 2/7(; (1/7<) 61 ,~~ ~~
,., 4 r, *** ~1' ~'::. .U

11 3/H, U/75> 54 I., b 4° ** 4,4
12 if /7 (, Cl /78) 76 1 ~ "7 :::'r *** + ~ ~

'.. , .(

13 J / '7 (4/74) (0 b 7 1 2. ,35 *** 4,<;
" "-

14 2/""77 (2/7('" ~3 4 J :) 51 ** + :3 ~., .
15 "", /"71 (4/77> 55 .. ~.J M c::,. (l ** + 3.1"~! .J

16 4/ 7 7 ( 3/7F<l "." 44 4r * 4.4. ,.1

1 '7 1/7 h ( 1 (W) ) 73 <4 :2 ?P *** + 3.4,
1 Po ';'/78- (1/B1 ) fl :- (., ~,~ 4e *** 4.::
1 ':3 3/7F (4/78 ) 65 't ,-: a jP *** + 4.3'-''-

20 (f / 7 b n 178) 6"1 :~ ':; 4 3P. *** 4, :,
21 1/7'-:' ( '> /7 ':i) 64 't 7 0 37 *** + 3,3.. ' .....J ,-..,,,, '){7Q ( 1 174l 55 41 ." 47 ** ~. ~,'--<:.

?"" 3/7Cj (I+/74) 56 3° 4 47 *.* I. ,3~ ......

24 4/79 0/79) S3 42 4 50 * 5 ",.-
21::; 1/ p; ( 2/81 > 64 33 ;;' 37 *** 3,'"','

2; 2/82 (~,17(- ) 48 46 ~ 116 * 4,4
27 ~/qJ (2/74) 61 32 E- 44 *** + 1,3
0P 4/ to: J '4/P,ll 64- ~. C' t; 41 *** + 2.t':'- , <- '

::'9 l/Bt (::,IP1 ) 6~ :. y 5 39 *** 7, "
•.J. , ..:.:

3r 2/ ;'<.1 Cl/e.0} 64 -.;-z: ,., 37 *** -r:!~.!--' <.

31 3/f:l C?/81 ) 57 ;)7 5 '+ 7 ** -z: , If

3;' 41 r:< 1 ( 1/B1 ) (,2 ::",5 ~, 3° *** 4,4
33 1/R2 (1/78) 73 ~; 4 ~ 2P *** + 3.4

THERF :.JERE ~3 FORrC~~TS ~H\ Of.
AVER~Gr 60 .r: ~4 .'7 -z: roo 41.'3 2.48 .4 ? 3.5,::'. (.'.' .)

STn orv ~ ~ -- &; 1 .7 7." • 71 .50 1 • C, ~.
, ..' .--- ;, • ".! .' .\.'
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§13

FORECl\STER . [~PR MAPKOVrp.
TEMPEFATURF ON THE GEOGRAPHIC GR ID

SE ASO~J U V ki ~ STARS f'LUr:- FOR ~1

1 1/74 42 4 r 11 68 * 5.5.b

2 2/14 39 :'3 27 P7 ">,'l
3 3174 49 31 1° 69 *** + 4,4
4 4/74 40 4? 17 16 * 4,4
5 1/7S 39 41 1 q 19 5.~.... '

f, 2/75 38 35 '"1 ( A7 4 .~;<.,

7 3/7r:: q7 ilO 12 64 ** + 4,t::
A 417 <:, 40 4B 11 70 * 4.4
COl I/H, 41 ~f, 22 PO '+ , '+

1 Q 21U, 44 4'1 1'5 7C ** :'i "'... , .,1 ~/7£ 41 )9 19 77 S,'."
12 4/7f '+ 0 :'-6 ,.,~ R? ::.3<-~

13 1/'7 45 ... <: 18 72 *** 3,,+,: \...1

14 2/""7 41 7.4 24 P2 ~3. 5
15 .3/77 47 :·6 1E 68 *** + 4,~

16 4/77 41 4~ lC 74 '* (~ , ,~

1I 1/78 37 32 7:: 92 3, ~."-''-'

1 8 2/7A 41 ?-8 (- :' ... 7fJ 5.5
1 '3 3/7P 4~ 7,1 17 71 ** + 5,5
2C 4/ 7 8 45 33 21 7e: *** ~,4

21 1/1 0 35 ,~ 4 30 q4 q,3

"'''' 2/79 3 L; ~ 6 13 82 r::" if,,-c.

23 3/ 7 9 46 {f 4 9 62 * 5,::'
24 4/ 7 c:. '+6 43 F (,3 .. 4.4
25 1 I iJ :: 38 'f b

.. -1 74 * 4,:L ~,

26 2/80 ?9 48 22 9? 3,4
27 3/P.f: ~c:; t ,., ", " 86 4,~.....,t._J " (: c.

28 411:<: 48 <. ' , t: f6 **'* + 4,4·D ,
29 1/i<1 45 'l,p If. 7e ** 3,~

3e 21P1 '32 :. fj 1 "7
~4 *** 4.5

31 3/P1 :'-9 4b ' r, 72 * 3,::.1.<:'

~" 4/81 45 l,B 16 71 *'* 4, to,•.1 ~:.

33 1/1< 2 37 ,)6 2f: pp. 3,3

THrR[ .t[PF 33 FOPECA~T" MAOr:
AVU'Ap· 41 .q ':l, a ~ 1 F{ .:-. 75. Q 1 .09 .1 5 4.1, /, .il'- - ..~

STn DEV 5.1 r:.. C' r~ • fJ 9.r: 1.16 .3(, .-" ~. ..' • ,
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§13

FOPECft~Tr~: PROR MARKOVER

TE~PEPATURr ON TH~ GEOGRAPHIC GRID

u v M STARS PLUS FORM

1 1/7l.J
2 2/74
3 3/7 l4

4 4/74
'5 117"'
(; 2rrr::,
73/7[:,
A q 17 "',
g 1/ 7 (-

1[\ 2/7f
11 3J7r
12 4/7(
13 1/'7
14 2/ 7 7
15 3/77
16 4/ 7 7
17 1/78
18 ?/7h
19 3/7H
2 C 4/" B
21 II!'")
222/79
23 3/79
244/ 7 ':!

25 lIFe
262/ f'C
':'7 3/t:'
2P 4/K~

29 1/h1
30 2/,'-(1
~,1 3/v1
32 4/Fcl.
33 1 n'?

~1

35
56
41
38
40
48
52
45
56
53
40
45
31
46
5.13
,~ 2
he
48
5l'
19
t)~

~b

hO
<=;7

53
23
63
59
6.7
65
~, 1
47

4 :Z,
,31

15
fi
4

11
1 7

3
2

11
t1
n

L]
.~

If.
1 1

1 1

5

.,,..

1 :
17

7
14

t;.

21

44
79

51
f,2
7?
7f
54
4g
65
51
";5
74
62
fiB
62
45
7~

50
62
hI

1['[;

4 q

35
41
47
<::7

93
4 :~

54
~p

42
C:;~
"-' ,~

7!>

***

***
*

*
*
*
*
*

***

**
*
*

*
**

**
***

**
**

**

***
**
**

***

***
***
***
***

*
***

+

+
+
+

+

+

+

+

+

+

+

C;.4
3,4
4.4
4.4
4.~

4.4
5,::
4, c:

3,4
2.~

~.~

4.r:;

4.4
2,3
~,' :.
4,5
3,,4
:3" ::
4,4
3,4
5,5
4,4
5,5
C;, ,5

~.. :'
:3.3
4,4
3, ~:

4,;:::
3,4
3,4
2,~

THERF'iERE .33
AVF.PAGF
STD DE\!

FOR'CAST<:: MA[iE
4 q .4 :59.8
11.7 Q.C
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59.4
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1.79
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§13

FOR FeASTER . HYBRTOER.
T[MP[Q!\TURE ON THE GEOGRAPHIC GR TO

Sf ~ S () ~I 1I V ;" M ST',RS DLUS F OR~'

1 1/74 56 '7 ~ 7 50 *** ?,~....' b

2 2 174 35 ~,q ~ 69 3. r

.. 5/74 34 43 " '1 87 1,3J ~'. .c.

4 4/74 42 55 " sq 3,4c,

5 1 17r:. 28 co 12 83 4 •
,.,

.J .' ,.

(, 217"':, 34 C:F- l~ 74 '+ ,:
7 ~/7~ 31 63 r; 73 3.~

g 4/7': 54 41 4 4° ** 4,4
9 1/7~, 27 (,4 t' 80 3,3

1 rI 2/U· 4(-, ~f) 3 56 * 3,4.~,

1 1 3/H, 39 ~~ ~. 7 f7 * ?' • 11

12 4/ 7 (,. 1 C) CG 1.4 94 4 ,/

1 .5 1/ 1 7 37 (; G ;? (.,4 4,r
14 2/ 7 7 1 3 (~ 7 J '3 1 iiI:; 4,1=,

'vi '.,

15 3/77 3 E:, II 7 17 81 2,2
16 4/77 (,,6 :11 " 3E:; *** 1 "7i.' .
17 1 /7i~ 31 c;q ;) 77 ?, 1
1 R ?/7H 41 lib 10 [, A * 3,~

1. '3 3/78 42 4i.t 1.5 lG * + 3, 1='

') f'l 4/70 Fl 37 1- 37 * .* 2,4<:0'

2 1 1/79 16 65 !h 1 r 1 3,3
22 ':'./7': ~R 4 1 of) ,- 81 1 ')

~, \ , <

23 3/7'7 <:'1 II ') 7 51 * 4, 1,-'

24 4/7 (j 48 4° " ':13 * ~l ,4.....

2~1 1 'AD 59 "l(, <+ 44 *** 5. ...-

~' 6 2/8 '.' 39 :'·1 9 E, C) * " ,4c

27 311:F 31 J:';L;;. 13 131 2,2"~' ...;'

2B 4/P ~ 43 45 1 1 67 * ... 11,4

29 1 If 1 54 4 1 4 4° ** '2.,4
30 2/91 63 ~4 ,? :" I:~ *** D ", .:,

.31 3/ ;J 1 62 ~~-- 3 4 4J *** 2,4
32 4/PI 47 4 (, r1 l::C * .., ".

,";l. "-, £..

33 1 I :"'i. 2- 34 r..l 1 4· 79 2.;::

TH[QF \.; EP. ': 33 FORre' ~ST<: MA OF
AVfFi A(~ [ 41 .1 £1"1.4 H.5 66 • II .91 .C' f ?o,:: .....-

• ',.;

STD n[v 1 3 ~. 1. f\ .4 (, ('> lB.? 1 .1 :'J .?4 1 .2, 1 .4•...1 .,
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§14

14. Average Temperature Scores for Each Season

One can see how well or poorly the 13 forecasters on average performed,
by season, in the tables below. The averages over the human forecasters for
each season are also given along with the standard deviations. In this way,
the human forecasters, as a group, can have their collective average skill
gauged relative to that of the various benchmark and empirical forecasters.
All scores now are averaged over each type of season (e.g., winter) including
stars, pluses, and forms. The number of season forecasts entering each average
is shown in the right column. Thus Namias' forecast 9 winters, e.g., while
the Analoger forecast 6 winters. It was this set of tables, e.g., which was
the basis of Fig. 8.3. Considerably more information remains to be mined from
these tables, than we have mined in the form of the above diagrams, skill
rankings, and predictability orderings.
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§14

AVERAr.ES RY SEASO~

TEMPER~TURE ON THE GEor;RAPHIC GRID

wINTER

FnREC~STF::R I) V \J M SHRS PLUS FI)RM NO F(~T

JERRY NM"1IAS 36.3 ltl.6 21 .1 in. FI 1 .0 f} .22 2.22,3.1'10 c

iJEATH[R SE t{ V 40.8 46.fJ 11.7 69.9 1.2? .33 2.5b,2.6 7 Q

ANALOGEQ 51.7 37.8 9. 'j 1:)6.8 1.67 .33 2.3~,2.h7 r
AR T nnU(.;LAS 51:).2 3P.6 I:. " 4 Q .O 2.CO • E, 0 2.00.:3.20 l::.. ' • t<.

HUMAN AVERAGr 44.1 41.R 13.8 £,7.9 1.38 .34 2.31',2.86 , c~

HUMAN STD D[V 15.1 10.7 11 .1 ?4.3 1.24 .48 1.17,1 • .5"

PERSISTER 41.C 41 .1 1 f • '3 74.9 1.11 3.11,2.B9 ('
~

CLIMATER ?9.3 69.7 " .. 69.7 .22 3.33,2.P9 Q
rt.} • LJ

ST0CHAST[R 32.8 40.3 25. 0 /:,12.1 .11 C.PO 4.56,4.11 <)

PURE ANflLOGrR 30.1 42.3 2G.6 [15.1+ .44 0.00 3.44,3.44 '1

PERS AI\JALOGER 38.6 43.7 16.b 77.2- 8° .11 2.67,3.0(, 0
• . j

RFST ANAlOGFR 64.3 31.8 2.9 37.5 2.89 .~) 6 3.E,7,4.0: s
EMPP i'ftARKOVER 39.'1 38.6 20.6 79.7 • 7 fl o.no 3.7ih4.1l Q

PROR III,ARKOVFR 45.9 4 (: .7 12.4 f,5.6 I.?? .44 ~.44.4.44 '?
HYPRIDFR 38.("1 1':') ~ p.7 t'9.7 • f~ n f).;'10 3.11.2.r-r, q

'- c .......

Sr>I\Plr;

FOPECA<::·TER U V W 'vI STARS PLUS FOR~ NO FeST

JE RP Y "Ud"'Y AS 3(; .6 4 (I .6 21 • !~ 84.1 .31=1 .13 2. .38.2 .71=) "
IrJE ATHFP ~rRV 34 (, 4°. ,3 15 F: HG .8 .38 r, .no 2. 88,;t; .3F [J..v .- Li

ANALOGEP 4P " '%,<; .4 15 • 4 66.2 1 .00 .20 3 .GO ,2 .40 ~..,:: ,_ v

ART DGLJ(~lAS 44 .5 43 • [) 1 1 .'3 6(.,.0 1 .2!5 (l • CO 2 .2~·,4 .co (~

HU~~fI"l AVERAGE 39.4 4::' .7 16 .c: 76 .6 • [,4 • 08 2.(,4,3 .oa 25
H lJ"~ toN STn DrV 12 .r 10 .3 f, C'- 1q.3 1 .OB .2H 1 .OR .1 .2°

• J

P[R~I STFP 37 .P 43 '1 18 r;. 7'1.3 1 21:) ~ 50 ,3 .5C p·'- ·'...- • ':... .
CL H~ATrR 33 .1 1':\5.9 0 .D e).9 .2": "3.E,~,3 • 13 F
STOCHASTER 32 ."i 4~ .6 22 ."3 H9.4 C• 00 r .;)0 4 .31',4 • ?, fl P'..'

PIJR I:: /lNi\lOGEP 36 .r 45 • P. 17 .3 p~ .3 .7'?' .13 ~ .13 ,,3 .82 F
PERS H.'ALOGER 4(" .'%, 4' .s 17 .3 7F,.O 1 •a,) 0 • no 3 • GO ,3 .eR f'.,
BEST A~,IAl OGF R 58 .4 37.~ 3 .4 44 .0 2.1;0 .25 3 .sC ,3 .qp f
F ~~p p MARKOVEP 39 .3 39.3 2(1 .5 f~ 0 .3 .63 0 .00 4.2~,4 .7 r:., p

PR08 MARKOVER 49.6 37.H 1 1·(, 61 .0 1 .BB • 13 3.13,4 • ., [I p

HY8R.lnER 38 • F:, 50 .8 g.b 7C'.0 .75 C • :lu 2 .50 ,3 ",,' ."
• ~ -.J
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§14

SlI"'MFR

FORECAST[R U V i~ M STARS PLU$ FORM NO FC~T

JERRY ~\lA~IAS 37.4 45.0 16.6 78.3 .75 .13 3.00,3.00 E
wEATHFR SE~V 40.9 41.3 16.9 75.0 1.38 .25 3.1~.4.00 b
ANALOGEQ 37.0 45.2 l(,.B 78.8 l.0D • 33 3.17,3.33 ~.

ART DOUr-LAS 4 iJ.6 47.8 10 .6 69.0 l.on .20 3.40,4.60 5
HlP': AN AVrRAGE 38.9 44.4 15.6 7').7 1.04 .22 3.15,3.67 ')7

HU\4I\~; STI) OEV 13.6 7.5 11 .2 ?~ "8 1.16 .42 1 .06,1 '1 f;
• u ,

PERSIST>R 37.0 44.0 IP.O 8 r .O .50 3.38,2.A:- (J

CLIMATFi< 35.9 [,3.1 r • G 63.1 0.00 3.6.~.3.CC f
STr')CHA~Tr-R 32.9 45.6 20 c:: 86.6 .25 o• ~J C 4.13,4.;"5 ~·..:

PURE AN:'LOr.ER 27.1 4").0 26.':' 58.8 .1:', .l~ 3.13,3.7'" ~;

PERS ANALOGEP 34.9 4'3.0 21.1 B~l.3 .50 C.nO 2.75,3.13 p

8EST A~JALOGEr< 56.8 37.8 4.5 4{:>e 8 2.13 .63 3.25,3.6~
(;
r.

EMPP l'iA RKOVE R 43.6 3'1.6 15.B 71.1 1.5D .50 4.25,4 .PR P
PROP MAHKOV[R ~O.6 40.0 H.4 :)6.8 1.88 .50 4.00.4.13 p

HYRRIDEH 4 J .~; 47. 'Ci 10 .5 6':',.9 .7<::' .13 2.50,3.1 .., P

FALL

FORf.CfI('TFO U V \.! M ST.'\RS PLUS F1RM N0 Fe ('T

J[RRY NtlYI AS :H .3 45 ~. 1':' '" 77.8 .83 (; lOCO ... 33d .5C (;• .< "..
.-EATHER SERV 3& .4 4.3.4 19 ." 81 .9 .63 13 3.Cin,3 .3P r·\'...~ •
A~IALrGER 33 .4 47 .2 12 .4 R4 .0 .4 G r lOGO 3 .40 ,3 • f; ;) .~~

ART DOIJr:LAS 39.2 47.4 12 .4 7 ~~.2 .6(; C • Q G ~. 20 .3.( G r,
HUM Hi AvrR AGE :~b.(, 4c;.~ 1 (., c 7'::' .3 .63 D4 3. ~IA ,3 l;, [I 24.- .-' • ...
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HYRRIOER 47 .!S 46.3 5 .~ 5;:;,.8 .
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15. Average Temperature Scores for All Seasons

The table below combines and averages the temperature scores of each
forecaster over all seasons, and hence over all his attempts, the number of
which is shown in the right column. These tables formed the basis for Fig.
7.3. Thus, Namias' grand average temperature forecast score over the period
1974-82 is u =36.9, v =43.0, w =19.2, with m =81.3. The average number of
his earned stars is .74, and pluses .13, with an average form of (2.68, 3.03)
on the basis of 31 temperature forecasts in the period 1974-82. By contrast,
the Stochaster's u, v, w values come close to his theoretical means of 33, 44,
22, respectively (recall Fig. 4.1), and a theoretical m average of 88. The
expected number of stars by the Stochaster is very nearly 1 x 0.36 + 2 x
.012 + 3 x .004 = .072. The Stochaster's expected form pair is (4,4). The
expected pluses by the Stochaster are not easily reckoned since they depend on
the as yet unknown parameters of the Climater and Persister.
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16. Each Season: Significant Temperature Forecasts vs. Region

16.1 Definition of Climate Regions

The first table below defines the 10 climate regions of the u.S. mainland
adopted in this study (cf. §10). The remaining tables list, by each season,
the spatial patterns of significant forecasts over the 10 climate regions.
The basis for the + and - symbols was verbally described in §10. We now add a
few technical details.

16.2 Theory of Regional Stochaster

Let a typical region in the 10-climate region set have n points (These
are listed in the first table below; e.g., Pacific Coast has n = 6.) Let the
number of points in the u.S. mainland be N (E.g. N = 99 in the present study).
Let the Stochaster make a forecast, and let his national score for the number
of correct points be U, and of these let u be in the climate region of interest.
For this given N we can count the number of ways these U correct national

forecasts can be made; the number* is (~). For this total fixed U, the

number of ways u correct forecasts can fall in the region of interest is

(~)(~=~). The first factor is the number of ways the u correct forecasts can

be made in the climate region regardless of correct forecasts outside it. For
each of these interior forecasts the number of combinations of correct fore-
casts outside the region is given by the second factor. Hence the (hypergeometric)
probability distribution of u, given U, is:

I - n N-n N-1
p N (u U) = ()(U )(U) .n, u -u

The limits on u's range for a given n, N, and U are

Uo =max[O, U-(N-n)] ~ u ~ n.

(16.1)

(16.2)

For a given 0 < a < 1 we can find the associated critical value u (a) using
the formula c

u (a)
c
I p N (uIU) =a.n,

u=uo

(16.3)

It should be noted that in (16.1) and (16.3) we have a conditional proba
bility, conditional, that is, on U. Note also that u depends on both U andc
a. Moreover, if we consider the typical climate region, in its own right,
with n points and a number u of current forecasts, the probability of the
Stochaster obtaining this u when forecasting just over this climate region,
is:

* This symbol stands for the number of combinations of N things taken U

at a time. Thus (~) =N!jU!(N-U)!.
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() (n u ( )n-u ( 4)Pn u = u) ao 1 - ao , 16.

where ao =1/3. If we let n =N, then we obtain the related probability PN(U)

for the whole country. The connection between these two probabilities is
readily shown to be:

Pn(u) = (16.5)

16.3 Construction of Tables

The preceding theory of the Stochaster's regional skill was applied
to make the tables of this section, as follows. For each region, and for each
forecast with a given U we used (16.3) to find u (a) for a = .1 and also forc
a = .9. For example, in season 1, Namias' U score was 42 (cf. §12). Then
u (.1), u (.9) were reckoned via (16.3) for Pacific coast (n = 6). From thec c
records, it was found that Namias' u for this region was less than u (.1), andc
so a minus sign was placed under 'PAC' by Namias' name in the season 1 table
below. This assignment of minuses continued for four minuses, as shown. Then
for SPL, the u for the southern plains in Namias' 1/74 temperature forecast
lay between u (.1), u (.9), and so no mark (a null mark) was made in the SPLc c --
column, and a contribution to the West set's form was chalked up. For GRL,
the u in that region exceeded u (.9) and so a plus was affixed. In this wayc
the 1/74 forecast by Namias over each of the 10 climate regions was evaluated
for significantly low, for indeterminate, or for significantly high skill in
that region. A discussion of the way to view these plus, null, and minus
marks, especially the null marks, is given in §11.

16.4 Interpretions

From the present tables, one can study how the forecast skill in a
given season was distributed geographically. Thus in season 1 (1/74) it is
clear that the collective skill over all forecasters was somewhat more in
evidence in the East set (cf. §11) of climate regions. That is, in the East
set, GRL, APP, GUC, and ATC each obtained three significantly high forecasts,
while all those in the West set obtained only two (in SPL).

16.5 Nominal Significance Level

Note that the word 'nominal' is used in the caption below each
table. This reflects the arithmetic fact that, in (16.3), the requirement
that u (a) be an integer, of necessity causes the sum in (16.3) to exceed (inc
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our study) its nominal values* (a =.1, .9). This fact may occasionally have
a slight effect on the resultant applications of the tables, such as the
ranking of the climatic regions with respect to predictability of temperature,
say. The smaller a climate region the more this effect is likely to be
noticeable. However, for the purposes of this study, these effects are
relatively minor and not of primary interest.

* Inevitably a in (16.3) for a =0.9, e.g., is bracketed by sums associated
with two integer upper limits to the summation. We invariably chose the
larger of the two upper limits. Therefore our actual upper critical u
values tend to exceed the nominal upper critical value.
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SEASO\! 5 1/7~

TfMPERATURE ON THE GEOGRAPHIC GRID
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J ERR y ~'A f.! I AS
wrATHER <:FRV
~, ~I Al (\ (~ r- p

PFqQSTFP
rLHiATE,;
STf'CHflSTrR

PUR E f',~:'" I Ii Gr G

P[RS I'NALOr,[P
RE<:T ft'l/AL0f;F"R
E., P q i~ AR 1<. 0 VF. p

PRO P I' 1', h to' 0 V[ ~.

Hvr.,RIDER

+-
+-

... 'h :'
') 4
L•. ' .

1: .. 5

1j~3

th4

~.4

~'. ?
4,4
~.5

~" ~~

:,4

+-(-) INOICATES SlG~IFICANCE OF THf n[~IO~AL U
AT TH f. ',' O~.. TN Al g" ( 1 S) I"J [ P r U; Teo ~i FIn ENe [ LFVFL

sr.",sn~: }~' 4/76

TE""nEPflTURC" n~l THF Grnr..kt,pf-JIC GRID

F r:' R rc ~~E'R PtlC ': G~~ S ,,'. " f'J P L SrL C;P L ~H)\,I i\ t" P GllC A TC FOR r.,u

WrAHH'R SF P V + + +- 4~ 1

PFRc::I<:T ,p +- +- 4.?
CL I ,. AT[P ... 4

~ ""
STt'CHf<;Tr:R ... :'i" 3

PURE HI!i L0f;' R ... 4,4
PER~ t~! A l nr,!="p ... ... ?:~3

erST Ai\,!lLor.fR +- + +- 3,2
r"~p R f' A I- KOVrf;' ... + "j.~

PR0R r1A'-\KOV r p +- 4 ,5
I1Y8RIDEo + +- 4~ "-

t~~

+ ( - l T'.' GJ C 1'" T;- S c:: I G/II TF r r. l. ~,. r F !1 r Tr' [ R[ G J 0 f',i AL \ ,
AT H·I f_ • rH1 Tf\ AL 9 C ( 1 n) P l P CE ~'T C C' '- I=" 1 N. NCE L ' V F L
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SF ASO '.' , ~ 1/77

TrMrrR~TURF ON THE f,.rOGRt,PHIC (:;nD

FOREClISTFR Pt\C NG8 c: W0 NPL SPL GRL MDt.! APP GIIC ~ TC F OP ~I

JERRY "\, t. >-':} A S + + + + 2.1
\,iEAT~fn ~E RV + + 4,2
HJALnr;FR + + '1:. ~,

OrD.<'!STrR + + + + + 1.0
CL U"A T~R + + + 2,(
STOCHASTER + 4,5

PI1R E ll'\lALrG~p + ~.4

PFRS t..NAlOf.Fq + + + + 2.1
PEST ANAlDGfP 4.5
FMPR ~'ARKovrR + + 3.4
PROP ~'AkKnVFP + 4,4
HY8RIDER + + + 4,0

+ ( - ) l~! D1C" T[S S I GNIF TeA ~I r F (IF THr:: HE (:; Tn~' AL lJ
AT TI-fF !I'f) M P4 ~ L Q(1flO) PC RcnlT CO!l,:F IDENCF LEVI::L

TEMPERt\TtJR~- ON THE sror,pf\PHIC G"JD

J ERR v ~Hl1'q A<:

lo/EflTHFR SERV
ANALOGFR

PERSIST':-P
cLpAATrR
STOCHASH~R

PUR E"'\J.'I LO GU'
PERS I\'JALOGfR
RFST ANALOGFP
E'~PR .IARKOVEF:
PRor~ t>!A~K'"IV~l:\

HYRPlrFR
+
+

...

3.3
.3.4
3,~

'" c::;... , ..

2, ~,

4.5

+ c- ) P' DTCAT E S S I Gf\H FTC H; CF '1 F T F [ R r. G I 0 '\ AL "
AT THE NOMlNAL 9r(10) p[RCrNl (O~FIDENCF LEVEL
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SF~S(V' 15 -:,/77

TFMPlRATURF nN THE GFOGRAPHIC GRID

FC'PfCASTFP PAC ~'r,R ~~,D NPL SPL 'JRL "lOU APP GLJC t-TC

d FRRY ~',"~ T ,,~

.JEATH'P ~ERV

ANALCr.f'l
ART DCur,LAS

r F" ~ CC ~ ~ TUi
CL TMAH"R
<;TOU1AsrrR

PU~[ J\~AL:JGEr;>

PER. S /H: At (1 GE ~:

?EST A\;ALlf;[R
f"'pq '-'I\FK0V cQ

PROP i"AF:KQVr-1:;
HY8PIr[p

+ + +

-+

+

+

+,

+

+

+

+

+

+

+

+

+

+

+

+

i• • ~

~'. :-

2.?

~'. 2
c:. ,5

" ~, 'c'
1J.,4
'2; , ~:;

4.~

~,~ ~\

'" "<. • c..'

-+ ( -) l~' n TeA T[S S J G ~!J F J U, ,\ C f cr T!-' [ FT r; HHi AL ',I

AT T~L ~0MINAL °J(10) PfPCf~T CO\FlrE~Cf LEVEL

C;EACC,O~ .. 1.. 4/77

TEMPERATURE 0~ THE S[PGRAPHIC GRID

FOREe ~SE:R r>f\C ~! r. p SWD r\PL SFL rRL MOI~ f,PP r; II r f, TC

:,jrAT~Er; Sf R V ,t

Ar-JAUH·EP +
AR T DOU~';LAS + +

P!'".:RSlSTrR +
CL I rATFO +
~T()C\-I f\ccTFR +

PURE A~J"LOGr:p + -+

PCRS f\'aLCiGr[<
!=lEST ,,'\: Al n f;F P ...
F '"1PR r-,'ARKOVFR +

PROP /-'ARKovr-p ...
HYRRI n[f\ + + + +

+ ( - ) T"; DIe ATF S ~ TG~i I ;:- I r A"1 CE (\ F T~l f k r GI 0 ~.' AL U
AT THr ~0~INAL a~'l~' p~RcrNT cn~.FlnENCE LEVEL
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SE/lSO~ 1 7 1/78

Tr""PERATlJRE ON THE' GEOGRAPHIC GRID

FllRECAsTrR PAC NGS q.D NPL SPL GRl MDIJ APP GUC ATC

JERRY NA~: I AS + +
INF:ATH'R S[RV + + +
ANALOf,[R -+ + + +
AR T rruq AS of. +

f'l'R<::I~TEP + +
CLP"AT[>? + +
STOCHASTrR of.

PURE MJ II IJH.; ~ p of. +
PERS ANALnG·r~ + of. +
HE~1 Af\AL:Jr"Q +
P~PR jV~RKOVFR of.

PROP f-'AkKOVER ... of.

HYP?T8fR ... + +

+(-) T'\IDICATES SIG~nFIO,~CF ()~ THf R[GIO"'AL U
AT THE ~O~TNAL °0(181 PERrE~T CONFlnENCr LFVEL

S[ASO~, 1(i 2/7».

TrMPERt:..TUR~ ON TH~ Gr(H~R{)PHI( Gr~TD

4.4
1,2
2.2
2.4

2,3
2.2
~.4

::", ~,

3.4
2.1

PAC NGB SdD ~PL SPL GRL MD~ APP GUC ATC FOP~

J F RR V ~' tY I t> s
",[ATHrR srRV
ANALrr·ER
ART neUGLAS

PERSISTeR
CLIMATr:-r.;;
STOCHf!STFR

PURE Af\!AL0r,[R

~ERS f·\jALfH'fR
RES T p' ALOG E >?
P··PR ~'4PIH1VrR

PROt:< r~4R!'l'nvrp

HYBRIDEP

-+

+

+

+
+

+
+

+

+

+

+

4.5
~.'"
,?2

?4

4,5
3,5
4.~

'J.!J
~.5

+(-) TNOJCt,TES SIGNIFICANCE OF Tf-lE. REGIONAL"
AT THE o..,c;MINAL or'C10) PE!'rF::~·:T CO·WIDENCE LEVEL
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TfMrfR HURt: ON THE GfOGR,'t.PHIC GRID

FORECI\ST~R pac NGA SWD NPL $Pl GRL MDW APP ~UC ATC FORM

J r RR. Y ~'t>. "I r A<;
.[ATH[R C[R.V
ANAlJGU'
ART [WUGLA~

PER~rSTrp

CL Hf,ATEP
STC'CH ~~F"R

PURl ANf,l!lGEn
P[RS f,N,UOGfR
PfSTlINALOGFP
E~~PR MAI'KnV(R
PRO" r-'AilKOVFR
HYRRlf)Eq

+

+

+
+

+

+

+
+

+
+
+

+

+

+

+

3, I~

'%.,4

3,3
:'1,4

<=',4
c; ~

'J
5.~

::>,'5
2, I~

4,:-

+ ( -) J ~! D TCAT E SST GN I FIe ,,1 ~.: C f I") F TH[ Rr. G ION AL U
II.T THF rlf}~PI'hL q'Hl()~ PERrn''- COMFIf'ENCE LEVEL

SFA';Ot\ ')' 417P

PAC ~SP SWD NPL SPl GRL ~DU APP ~ur ATC

JrRRY ~!t\i"IAS

:.JfATHER SEf\V
ANALnGER
ART [l('lU'~lAS

PF"R"':ISTE..R
CLI~'~ATER

STflCHASH"R

PURr f:f>JI'LilG,:""P.
PERS ANAlOGP'
REc:::T ANflLnr,.[p
[i"PR MARKOVER
PROq ~IARKOVEF

HVt:lRIDEP +

+

+

+

+

+

+

+

+
+

+
+

+
...

l~ • '+
4,2
3,4
~.3

2,3
'1.5
II , )

5,4

'~" 4
2,4

+ ( - ) T\/0 1 CAT F S S I G~! r F I C A'< C[ r ~ TH f PEr, r nNAL If
AT THE NQMT~AL °r(lOI PERCFNT rO\FrnENCr LEVEL
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SEA~O~j 21 1/79

§16

TE~PfRATUPf ON THE GE0GRAP~IC GRID

~OREr.ASTfR

JERRY N,~t",IA~

W'~TI-H-R SERV
ANALOSlP
ART nour,LA~

PERSIST""R
CLT',AAH'r
STOCf-""C:;TFP

'"','Ie ~.! r; B Sial 0 NPL c::t:'L GRL MD'J APP C lIC ATC

... ... + +

• ... ...
... + ...
... + + ...

... ...

[1, ,:;:

1.0
1 .1

?,~

5,5
t:"', • r'::,

P!HH A~JJ'.L(\GFR

P[" R S A~, p, L 0 f, r R
RES T A ~l ALnG E R
!"PR MARKOVEP
PROF ·~ARKfivrD

HY8RIDEP

...

...

+

+
...
+

...

+

+ ...

+

2,3
3,3
4,3
':~ • 5
~,3

+ ( - ) PHl 1C ~ T r C) ~ I Gr.J IF t c{; ,,~ C[ 0 F T HF. r [. G ION AL II
AT TH[ '. (';'1 TtI: ~ L '1 I:' ( 1 D) P t <; CE ~, T C\) NFl D£: NeE L[ VEL

SfASO~ 2/F<

J ERHY ',!,~ F 1 Ac:
wEATHFP ~ERV

AN ALC(T it
ART D('U(,LAS

r>rp<::JSTFr
CLP'~P:P

STilcJ..'I\<:n-R

r t; C ~\~ ~~ R S ~~. D ~.I PL snL ~. qL ~nw ~ pp GUe r- Te

+ + +
...

+ +

+

... +

+

FOR t'

l,~

4,~

4. :';,

PURE Al\J"LOC,ER
PFRS g~LaG'p

peST t,~,!:\L()(jFP

r"'PR r"AKKOV'R
Pli()R MA:':KOv. r .

HYHR![1[C,

...

... + ...

?,4
') ~

to. ,}

~!. ~.

to',4
4. I•

1 , ?

+(-) T\IJIcr,Tr~J 5IG"IFIC,\otCE ':-iF TH[ hEGIO,,',\L U
II T TH[ ".;" r1 T \i ~,L a 0. f 1 1" P f '? CEIl T CY: F Jno" C' L f If I: L
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TrMPERATURE eN THE GEOGRAPHIC GRID

FORECASTFR rAC Nf,R SwD NPL SPL GRL MOW APP GUC ATC

JERRY "J/\~'1i'S

~[AHHR SERV
A~Atr1GF ~

ART nnUr.:IAS

PF~q~TLF

CLIMf,TE:<
ST(;CHASFf<

P Ll R[ ,. "//\ L C1 Gr- p

PfRS ANALOGfR
RE~T~NHrGFP

E v PR Iv\ ALn< nvr ;{
PR:1P '-'Ar;:K'lV[P
HVPRlf'lR

+

+

-+

-+

-+

+
+

+

+

+

+

+

+

+

+

+

+
+
-+

+

193
;',4
4,3
~ t::
.-: .
thl

4,?
IJ .3

4, ,~

3,3
4,:7,

~~, 5
'S, ~,

491

+ ( -) T~j DIe ,\ T F S S I G~! TFTC to ~,: r [ f) J=' T t-' [ RE r, r0 ~.I .~. L l!
AT THF "'(""'T"~AL q'~(L) r.FP(,[~!T rO~'FID(NCf LEVEL

J~RRV I\;t'qA<::,
w[f,THrR SERV
ANALor'2
t~PT 8c:'1'''''LA''

prpSrSF-p

CLI~ATU'

STOO1,"Sl'~F

PURE ',NAL-;r,rp
prr~S~'~;AL0G"'R

o,lST AU"LOGFP
[',-PR VA~'KOVtP

PROP MI\RKrV'p
HYf:'RIDr~-,

-+

+
-+

...
+

+

+
+ 3,~

4 .. ':'
~~ .. l!
4.4

::" ~

:~ .. c:
4.2

~.,....-

+ ( -) H' DIe b l' F S ~,l G\! I FIe :F' C E (') F ...-", f !~ E r; I 0 ~' AL !I

AT TH£: ~.J CW T\A L () C( 1 [) P L Rr [ ", T r. \1 ": F n ENe r:: LEV r L

123



§16

SEASOt'o'.25 1/80

Tr~OERATURf ON THE foEOGRAPHIC GRID

FORECASTFR pac NGB SWD NPl SPL GRL MO~ APP GUC ATC FOR'"

JERRY NArH AS
oIEATHfR ~[RV

ANALOGFR
ART OOUGLAS

P' ~ SI ST!''' R
CLIMATfP
STOC!-IA"TER

PURE A"JALOG[R
PfRS A\l\LOr,rR
PEST f!·NAL'!G[P
U~PR ~A:~KOVER

DROR "'A~Kr;vrp

HVI3RIOEF<'

+

+

+

+

+

+

+

+

+

+

+.

+

+

+

" .• I';

r..4
3,2
3.2

5,4
4,~

",,5

5,4
6.4
~. ,3
4, ~)

2.4
5,3

+(-) INDICATES SIGNIFICANCE OF THE REGIONAL U
AT THr ~nMJNlL qn'lCl PERCENT CONFIDENCE LEVEL

SEA S0 ',1 "to 2 ! R0

TEMPERATURF ON THE GEOGRAPHIC GRID

fl:\C r-.,jf;5 SWD rVPL SPL GRL ~O\.J APP (,U(' ATC

JERRY NUIfA~

IiJFATH[R srRV
A~ALOGE.t~

ART OOUr:LAS

P[~SIST;:-R

CLl~iAT[R

STOCHAST'R

PUq[ 4t\'ALOGr- p

PERS tf\ALOGER
RFST ANAL0GfP
,MPR MARK0V>R
PR1R MAkKf1VER
HVPRIDER

+

+

+

+

+
+

+

+
+

+

+
...

+

+

+

...

+
+

+

...

+

3,1
2', :-;
3,4
?,,4

3.4
4.2
5,5

3,4
1.3
'h4
3,4
~ .;... -'

2,4

+(-) I~OICATES SIGNTFICANcr nr THE RfGTONAL U
AT THE ~OMINAL 9"(10) PERCFNT CO\FlnENCE LEVEL
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§l6

SF 11 ~o r,
~ 7 3/P0

T EMPEF< ftTUR F (} ~i THE r,U'GRi\PHI C G~ 10

F CRfe ~ST FR P f, C ~i r; R S Ii 0 NPL C:PL GRL r~ D~: A~P (;UC ATC roo "1

JF" RRY '\; '; 1" 1 AS +- +- ? .~

'w f d TH FR ICE P 1/ of- -.;. ~

,HJA L'J r E' ~ +- ... ~.3

AR T n "l.' ': L A \~ + +- '7 'It;_l

PE:F S1 ST r :-1 ... +- t; .2",

CL 1 r'A Tr: '\ ... ... 7
t ?J-

~TnCH .ec;T ""p I~ • ~,

PUR F- 1\ ~J "'L !)rr R ... 4, c::.

PER:- " ". ~ L!JFf D + +- + 2. :3..... ~ \, .. '

P[ ST ,\ ":1 AL r :-;FR 0f- +- +- 1 'I,7,
'=" '} P q i} A ;;'K(,V~ p ... 4 .~

PRn~ ~IAf~l«(\v;:-r ~, +- ~. ?;
HY F' f.', TC I."' r.· 4- + +- +- "

,..,
• i:_

+- ( - ) H' 0 TC\ T [' c:: '::' TP' I F I C r:: CErr T Jl E p r G I ('\ \ f, L ! I

AT HH~ •. r'~I"jt\L ':"nr) P['r:F~'T CO\Flf:1ENCf LZI-'EL

T E '''' r f P f\ T ! i P ~_ :) ,." T H[ Gr n r~ r I'. PHI C r~ R I f)

J F RRY ~. t '! I A~

ioIEr,THLR <:'[RV
ANAU",r.;-R

ART DCUGLAS
+-

FORM

~.: .~

4,"
u.,'
S,4

PER~lST;:-P

CLIMATrr;
STOCf-l,"<::iFR

PURE bNALr,\GF ~

PEPS V1ALoJGfR
PEST f.~JALOG~~

P~PR MARi<OV:::R

PROP MARKnvrp
HYRRICER

...
+-

+-

2 .. 4
<:, 'Ill

5.5

5,3
4,4
?c:;

4 .. 4

4.4
r" '+

... ( -) I ~ D1 C 4 Tr S <; I G~, 1 F 1 C t. ~. C f 0 F if-' E FE GI Q ~! AL U
AT T Hr ~! 0 r'" p~ r: L Q n ( 1 r;) P f RU·~! TeO ~r I r [" ~-l eEL F Vf L
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TU1P[RATURE ON THE GEOGRAPHIC GRID

H1PECAST~R Pt,C N(;!3 S"!O NPL SPL GRL MD\J APP GUC ATe

JERRY "'t\i'\IA~ + +
iIIEATH~R SERV + +
ANALnt:F.~ +

AR T r '11)':; t AS + +

p,qqST[R + +
CLP'AT[n + + +
ST(JCHASF'"R

PUR E ~,N"'LnGrp + +
PERS ANHOGER +
PEST A~ALOGFR + +
t::~. P 0 MA rd<:0VER +
PROt:< MAkKnVER +
HY8P IDEP + ..
+ ( - ) 1 \l D I CAT • S S I G~,I TFIe A": CEO ~ T HF RE r. Tn ~! AL , !
AT H~r "'HHhIAL Q~<1r> P[RCPiT C!)~iFID[NC[ LEVEL

2.C;;

3.3
4.4
~.2

3.:5
3. :'
:-;.q

SFA<:::O"J 1
- ? I?, 1

rnRECflSTrp PAC Nr..r; S,I D NPL Sf'L CoL MD I,) ,lI,pp GIJC ATC

JERRV r-g!\q A~ + +
WEAH-I[R <:'FRV + +
ANAL0Gf.::.l + + +
AR T 01) UI' LAS + + +

PERSI <; H .. :~ + +

CL Ir.1ATE c' +
STnCf-iAr.:,rr-R ..
["lURE r.. ~,J t, L(\ r; E R +

PeRc:' ;;NALOGFR
REST ANAL O(;FR + +
FMPR '''f,':,K0vrp +

PRPP MARK~Vt::P ...
HVfjF IDU' + + + +

+ ( -) J\D 1Ct.Tr~ ~I G"lI F JCA\!CF f'F THE H:GIO~,!t'L "
fi, T THE I o ~_4 I 'J,~ L '1 J ( 1[; ) Pf PCpq CO"F F~rNC[ LEVEL
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SF AS0 ~l 3 1 3 /8 1

T[M~EP~TURE ON THE GEOGRAPHIC GRID

FORfCAST[R PAC Nf?R SWD NPl SPL GRL MOW A pp GUC A TC

J[RRY NMll A" + +
wr:ATHEP SERV +
ANALOGP{ + +
ART DOUGLAS +

DFPSISTrcR ...
ClH1ATEri ... +
STnCH~('TrR

FOR~

3,4
1l.3
~.5

PURE AN!J.LOG[P
DERS ,~NALOCr::p

PES T M·l f, L(' r; r:: p

E',iPR MARKOVFR
PROS MAPKOVFP
HY8PJD[k

+

+

+

...
+

...
+

+

+
...
...

+ :-r..4
2,5
3.4
3,5
7,,4
2.4

... c-) INCiTCfl.TF.S SIG"'!T~IUJ·'C[ OF Tl-fE REGIO\JAL II
AT THF ~.! 0, M I ,,) AL '1 '.1 ( 1 D) P [F r: F NT C() t.! F I f' ENe E LEV F L

SEASD\:z,;: If/81

TFMP~RATURr ON THE Gl0GRAPHIC GRID

FC1REc~srr'R

J~FRY NAlq.\<;
wrATHER ~ERV

t,NALOr-:EQ
ART r't()U~LAS

PFR<::ISTER
ClI""ATFr
SHlcHASrr'R

PItRE HlI\LnGr-"
PEPSANALOGEQ
R[C:::T ANALor.,n;
Er"P~ f~J\f~l<ovrq

PROB ~!'AFKOVE R
HYGP1DEQ

PAC ',1 \, R S"ID NPl SPL GRL ~~ D~' APP GUe ~, TC FrR~

+ ~.4

... + 1,"
... 4 • .5

+ ... ~ "...,

+ I+,4

+ ... 4.3
+ ... '::.4

... 4 .. 4
+ + ~,3

+ 4.4
.,.. 4 It ::C.

+ ... :::,4
+ .. ~~.• 2'

... ( -) Hs nr Ctl H.: S s 1 G~, I rc I (tJ CE 0 r:- T 4 r P [ h I 0 1\' II L !J

AT THE ~nM1N4L q~(lQ) rFPC[~T CO~FTDENCE LEVEL
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§16

SfA~ON 33 l/t)2

TEM"'EPf,TljfH: n"-j THE GFOGRAPHIC GRID

FO~EcaSTrR PliC ~.! r; R S;"iD NPL SPL f,PL MD;,.! f\ pp Gue ATC

JERRY NHqA~ + +
'.JFi\HI r:R ~rRV + + +
ANALOr,EP + +
AP T nOLJr,LA~ + +

PERSI~TER + +

CLI~,ATFR ... + +
srnCI4t,STFR + +

F CD ,,'

3,4
?~

2.4
2,4

;:r,,3
:2,4
I~ • 3

Pfl~E f,f\JI'.LOGET +

PERS tlNALDGE"R +
HFST Ar-;ALOGEP +
"'PR ~t\ RKOVf Q ...
PR0 P MARKnVFR .. ..
HY8PID[h~ + +

+(-) Ir\n]Cf\TFS STG~JIFIC"~)Cf OF THE. REGIO~\AL II

AT THf W)"lP,IAL 9'(lC) P[PCEMT CO~JFIDENCE LfVFL
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§17

17. Each Forecaster: Significant Regional Temperature Forecasts vs. Season

17.1 Table Descriptions

The present tables reshuffle the information tabulated in §16. Now the
work of each forecaster is displayed as a whole, over all seasons. The
conventions for +, - are as in §16. We can now see at a glance when and where
a given forecaster's efforts were significant in the sense of u-scores. Take,
e.g., Namias' forecasts. Thus, as we see from his 'PCT SIG' row, over his set
of 31 forecasts (cf. §13), on average he had more significant temperature
forecasts in PAC, SWO, GRL, and MOW, with somewhat less skill in NGB, NFL,
SPL, GUC and ATC. The APP region is somewhat intermediate in these ranges.

17.2 Expected Values of + Signs

The theoretical expected value of the number of + signs in each column of
the Stochaster's table is 3 for the 33 trials displayed. Allowing for sampling
fluctuations, and the effects mentioned in §16.5, these expectations are
reasonably well realized. So, in the various tables, fluctuations above 9
percent (~ 3/33 x 100) indicate better than chance results. The precise
critical values at the nominal 10%, 90% levels were obtained via (16.3).
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At\JALYSI S BY f.;EOGRAPHICAL REGION

~OR[C A~FR
. JrRRY NArq ~<:'.

TE~PLR I\"T"UR [" ON THE G[nGPAP~I C GRID

SEA SO ',' PAC Nr;B SWD NPL SPL r,RL ~~ f) IJ APP GUC ATC F UR'~

1 1 174 + + + 1 ~·~~
2 ? 174 + + + 2 , J
11 "1' 174 + + 'h2~J , .•1

4 4 174 + + 3. ,3
5 1 17':: + 4,3
:; " 17r, + I~ .4t::.

7 3/7~ + + 3 ,3
p. 4 17r;; + + + 2 "·'-~
Co 1 17C + + 1 , 3

1 ~! 2/7" + + 3,4
1 1 • 176 + + 4 "..} ,<:::

L~ 1 1'77 + + + + ('.1
1 '+

,., 177 + + + + + 1 ,1,-

1 5 '1, 17 7 + I. ,,".7 1 17B + + .. .4J

1 p, ? 17 b + 4 ,~

1 ';1 5/7 ii. + + ::.4
2C 4/7,0, + 4.ll

21 1 17 Q + + + + r: •?
22 '2/79 + + + 1 'I ,11

2 11 3/7'} + + + 1'1:
24 4 17<:< ... + !o ,,~

2 ~) 1 IBe + :~ " ~)
2 :", 21PJ + ... 3" 1
27 3 I P, : + + " ",!

?A 4/B" c_ c:;
) .'.'

2 CJ 1 /q 1 + .. 2. :3
3(\ ? 181 + + 1·:.,
31 3/81 + + :.2
:5 ') 4 181 + ~,,4<.

"1" 1 1i-{2 + + ,', 'I 4,)0

PCT S IS I=OR .. 32 .S 32 il- 1(, .32 -l -.0\ 1 q 1 C If, :> .6 f:., ~;
{\ ~

~ t_ ., • \' -.

.. ( - ) HT TC 4TFS SI r, ~! I r ! r!': cr: 0F TH[ PE~HPir,L U
AT TH[ ~ 0;001 I~j AL Of" (' 1 r: ) PI"P crt\j T cnr,;F I!'JENCE LEVEL
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~~:AlYSrS PY r:FOGRAPHICAL Q[GI('\M

FORECASrFR .
\01 F AT HER S ER V.

TE~1rERArURF \')N THF GEOGRAPHIC GR In

S r fl c; 0 f, P :~C "'I r: R S:';O fI.;Dl SPl rRL a,4[)1,,1 hPP ~UC .~ TC ~()RM

1 1 '7'. + 4 I:i, -
'1 ,., 17

'
; + + + 2.2" c.

3 3/74 ..- 4.5
4 4/74 + 7.5
<; 1 IT"', ... + + ,., ",- • c.

I:: ? /7 "". + ::,4
7 2',17 '=: + ... ,3,3
p, 4/7r:- ..- 4.4
q 117 t, ... ..- 2,3

10 ';)/7(, ... .:>;,4

11 :3/7(- + + 2.4
12 4/7 (, ... + + ,~ ,,
13 1 117 ... + 4,2
14 2/"'7 ... + ... 2.2
15 "!'./77 ... ... '" 7.J'~, ,- 4 177 ... 4,:'-... 0

1 7 1 /7 i.~> ... ... + 1.2
1 'J 2/7g ..- 7,.5
1': 31"n, ... + 3.4
2[' 4/7,", ..- + 4,2
21 1/7" ... ... + 1.:l
::'2 2/7"'- + 1l.3
23 317 "J ... ... ?,4
24 4/79 ... ... 4.2
?~ 1 IS) '3.4
26 ')/80 + + 2.::z:
21 3 IF, J ..- ~, ~.

28 4/B~ 4,5
29 1/81 ... + 2.3
"0;'" 21P 1 + + '2.4...... ~. i

31 ,~ /81 ... 3.4
32 4/ P 1 + + I,e;
33 1 I B ~~ ... + + 2,3

Per STr: FOR + 24 21 33 1 " 1 '-, , r:: 12 18 ')1 6 3 .0~:,'3
7 '~.::: .~ .....1 .:._ ..I.. ."",-/

... ( -) H1DTca.rr::s SIr;~.JIFTCt:~lCF or THF PEr, T(1 ~I f l I!
AT THE ~!(JM I NAL qf ( 1 C ) P[PCfNT r:ONF!D[~CE LEVEL
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Ar-:A LY S IS RY r.E0GRAPHICAL R[r. I O~,

FOPFC ASTrR .
AI\J~LOr,fR.

TE~DEqATURE ON THF GFO(;P:'lPHJ C GP TD

SU ~ J~I P ~C ~.:~ R S~; D NPL 5 P L rRL r~ n\~ app r~uc !:. TC ~ OR ,.

1 1 3 17r: c;.~

1 .j 1 177 ... ... 7:.~

14 ;;> /7 7 ... + ... 4,2
1:' 3/7-1 ... ... ... J.~.

1 tS 4 177 ... ... 7 • Ij

1 7 1 17 :i ... ... ... ... 2,2
18 " I7F "1"- ... + ?2,.-

1'1 3 17:: ... ... ~.:,:

") i~ 4/7E + '"'.4c.~ 1..-.

21 1 17 ,~ ... ... ... 1.1.,,,
2 /7 ':1 ... ... 4.::,_ c:

:'3 :3 IT' ... ... 4. 3
24 4 17'/ ... 7 .4
2"; 1/8 ~- ..... ... ~ 'l

'. ~ I:

26 2. Ig + :.4
27 "!- / i3 .~ ... ... ~.3

23 1+11\ .1 ... 1+ ,3
?q 1 leI ... "1; ..4
"2 ~. 218; ... ... ... 2. 1...J (.,,"

::'1 ::1?,1 ... ... ~.;.t:

32 4 J f:Li ... 4.3
33 1 Ig ~. ... ... " ,1+c

prT s I ,.. F0R ... It: 1 4 l; r; 3::'- c ,..~ 14 23 14 14 " .. g c). 3. r", l"';..., t ..

+ ( -) I '" n I C /\ T[" S S I GNI !=" I CII ~! CF nF THE PEG TON AL U
AT THl ~0MINAL 90(ln) prQC[~T CONFlnENCE LEVfL
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ANALYSTc: RY GEOGRAPHICAL RE.G I O~·

FORECASTCR . ART nOUGLAS.
T[1"'p[pf\rURE ON THE G[OGPf,PHlr (';RJD

S[ASQ'! PAC NGR SWO NPL SPL (;RL MD~ APP GIIC ATC FOR~

1 :" ~~rn ~,5

16 4/77 + + 5,4
1 7 1/7 B + + 2.4
1F 2172- + + + 2,4
19 ">; l7p, + ~,4

2 r" 4/ 7 ,S + + :~, 3
21 1/79 + + + + 1,1
22 2/7~ + ') ~c::....' I

?3 3!7<J + + 2.C,
~. 4 4/7,1 + I~ , 1+

25 lIRe + + + ":1:,2
26 21bC + ~.I+

27 3/8:, + + 3,5
2B 4 -' ~1 •. ~ + :,,1+
29 1/81 + + :' , :)
.3 :~ 2/ (' 1 + + +. 2,3
31 ;r, / F":.. + 4.4
., '> if /81 + + ":1:,3,J~

33 lib :~ + + ?,4

PCT SIr, F0l + ~ ";1 lC r;; '~ ? (, 11 16 11 r;; 5 11 2.74,?:.f4~ c.. -

+(-l n:r'1!Ct<.TFS SIG!\jlrlc,~r'c[ OF TPE P[GIONAL II
AT Tt-J[ ~iPr':1NAL 9°(10) PERCPH cr1~'FlnnsCF LEVE.l
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ANALYSIS BY GEOGRAPHICAL R((no N

FOqrCAST[R . PFRSI('T[R.
Tr""p~Rfl,TUR[ o~I THE GEOGRAPHIC GRID

S E.<'\ S0~; °AC ~: ';B S~D NPL ~Pl FRL r~ D\o.1 /\PP G!lC ATC FOR !>'

1 1/7 li + + 5.3
;:. ? 174 + ... + 2,1
3 ~/74 + 4.:,
4 4/71.+ ... ... 4.?
~ 1 17<:: ... + + ~. -.:c:, .. . '
f, ? /7r:: -t + ~.. ~.

7 3/7::" + + + 1. -.:
p 4 17~, + + :>:.3
Q 1/76 + ~5 , 4

1 u 2/7(.. + 1.~

11 ,Cl/7~ + i;.3
12 4/7 c. + + 4,2
13 1 177 + + + + + I,ll...
14 2/77 + 4,4
15 3/77 + + + 2,2
16 '+ /71 + ~. ~::

1 7 1 171~ ... + :'1 .. 2
IB ? n!; + ... 1 l:•
1'1 3 17/' ~;, 4
')f 41715 + ... G,;:~ "."

21 1/7 0 ... ... ;:,3
22 " 17r::· ... ... ~.4

"
23 51"7 ':; + 4 .1
24 4/7J ".~

25 1 /13 C 5,4
2f- :'.1 g'l + ... .7,,4
27 3/P,~' ... ... 4,2
;:'P 4 IF\ ; ... ... ;;>.4
29 l/fi1 ... ... 4.4
3 " ') /81. ... + 7 ", ' " c
31 3n; ~ ... "':,lJ

'32 4 I P 1 + ,~ .. 4

,33 1 I'"~ ~, ... + :'. ::;() ~.

peT s 1'; FO~ + '; g '+2 3 ~;
, " l'~ 11: 1,;:; , ::~ ~.1:::.3. rr·,.....;~ c "

+(-) p' fJ 1C ,{j Tf S S1G~,' I rIC g: C[ OF H'E q [G I 0 ',I Al U
AT THF' f-,iOMP-:AL Qrdl~t' PlRCPiT C0\!F !f;[,\/CE L~VEL
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ANALYSTS BY GE1GRAPHICAL REGION

TfMf"'[RATIJRr ON THE GEOGRAPHIC (jnID

PAC r: GB Swr r~ PL SPL ;: RL f"! D ~j APP GUC p C FO~ ~!

1 /7!,
2 ':'/7 11

3 3/74
'+ 4/74
') 1170:,
6 2/7<:,

7 .~ 17"',
8 4 lIt',

r:; 1/7<:
1'1 2/7 r

11 :-'17.
12 '+/7;~

13 1177
1.4 ?!77
1'J a. 177
16 4/77
j7 1/7S
If:<. ?l7i\
lq3/7r<
2C (+171;

211/7'3
::'2 2/7q
~<3 ~/7r::;

24 4/7)
,.,~.

~ -'
2G

11 p"
'<.) I fl"j +

+

+

-+

+

+

-+

+

+
+

..

-+

-+

-+

-+
+
+

+

-+

+

+

...

+

+
-+

-+

+

+

+

-+
+

+

3.2
3,1
..,.3
4,~

4,:"
.~, 4

4,2
II ,4
4d
1+,4

l~ • '+
4.~

2."
4 "~

4,4
ii.4

4,4
r.:.5
~" 3
5,~

4,2
4,2
3, r\

4."';
4~?

27 3/8 i

?P 4ft;···
2 '1 1 181
~,o ~/HI

31 3/81
.32 4/21
33 l/f;7- + -+

+ -+

+

-+

+

+
+

+
+

-+

7: ..
'-~.'-.

{+ .·3
il , ..,

2,4

peT SIG FOP + 21

+(-) IMDrf:ATFS SJGtliTFrC,,"cr nr THE REGIO\iAL II

AT TH[ r' 0 MI ~ f.I L q r ( 1 ') P [P CE~ T C()~' FIn F NC f LEV [ L
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ANALYSI~ BY r':[OGPAPHICAL RfGION

FCR[CASTER . STOCHASTER.
TEMP[r, ATURr ON TH[ GFr1GP ~PHIC GQ ID

S E,\ <\0 ~I D~C V:;~ Sh'D NPL 5'PL r:~L MOW ,'J.r'P GUC tTC F OR,~1

1 1 17 !t +- .. 4 .2
2 2 174 ... ,,:.4
,) '7, /74 4, r.,

4 4 174 .. + 3,3
'j 1 17"" 5,,~

() " /7r:; .. ... 4 ,3'-

7 3 /7 h + I; ,4
13 ~ 17'" r:, .5
q 1 /7(- + r, , 4

1 t..: ?IU· ... 4,4
11 3 17 ,~: ... ?4
12 4 IH- +- '" T., ,
13 1 /77 .. lJ .5
1 !j 2 177 ... T .5
15 '7 r.,-, ~). 5.. j

It'> 4 177 ... 4 ,4
1 7 1 17(; ... 4 .4

1 1\ ;: 17': ... 4, :)
1 '1 ... 172 + :") '~i
2 f 4 /7P. 5,,~
,.,

1 1 179 5. :1Co
')') '? 17 re, '~ .:)'- c.., ... "2, 17 '1 ... ... 4 • ~j, ~,

24 4 /7 c.: 4.2
25 11 Hi. ~. , ::~

:? t.. 21hn r"S
,., 7 31 H' ... 4 If r.:.<"

28 4 IH'
""

,~

...;

2c; 1 !~ 1 <=: .4

30 " n' 1 ... ~.4.~
31 3 181 r.:"\.5
3~) 4 18 1 .. + ~ , /,

33 1 18(' .. +- 4 , ,~

peT s If:; ~QP ... r;l ( . " c c .3 c ~:, ,- 1 c· (~ .33,4 • 1"'-. <- ... ('";

... ( - ) I ~.j DTCAT FS S 1 PH F TCf',"-CF ()~ THE f{EGIONAL lJ
AT THE" 'J OM HHL a ,....~ ( 1':' ) ~'T F. CENT CI) ~,! F rnENCE Lf\'£L
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ANALY~IS BY GEOGRAPHICAL REGION

FORECASTER: PURr. ANAU'lr,,,"P

TrMPERATlJRE ON THE GEDGRt\PHIC GRID

S' A, sn~' p"C ~,,! r:( B Sl,.O NPL SFL f,RL MOl( ,,\ pp GUC ATC FO~~

1 1/74 f 2/ 7 5 ) + 4,4
') ~ 17 {I C3/7Q) + 4.3<-

3 :~ 17,+ (4/PCl ~) • 3
4 4/74 (21tH) + + 3.3
~ 1/7 :. ( 1/ 7 7> + + :3,3
6 2/7-- (3/76) + ~,4

7 3175 (2/7 0 ) - + 2.4
8 4/7~ (4/7',) 4,4
Q 1/7h (::17(;) + + 4.4

1 n 2/7 (, (3/tt1 ) + .. 3.4·"'.1

11 3/7{. (2/ 7 ") + ?' , '+
12 4/76 (4/75) + 4,4
13 1/77 (2/ 7 8) + ~,4

14 2177 (1/7') + .. ~.3

15 :: 177 (3/7(-;) + + .. ') ""<-,c.

16 4/77 (1/7A) .. + ~,?

17 1/7 P (4/78) .. + ~ ~" , ' ....

IP ?/7H (4/7::) 4,5
19 3/7 P (2/r.:l

'
.. .. 2.~

2:1 4/7P. fl/19) + .. 2.3
21 1/7 q (4/78) + + 2,3
22 2/79 (3/75) - + 2,4
23 3/7'-; (2/74) + 4.3
24 '+ 17 q ( 1/75 ) + .. 4. '+
25 l/A'1 (f\/ 7 9) ",4
,,~ 2/8 =J (3/81) + .. 3.4c. '"

27 3/8". (4/76) + 4,5
28 4 I P, ,:1 (3/74) '" -r- "~..'

29 1/81 (1/R2) + + '~, 3
3') 2/81 (3/81> + ~" 4
31 3/81 (2//iQ) .. + :.'1:,4
32 4/8.1 (3/Rl> .. 4,4
3,~ 1/82 (2IAl) + :>:.3

PCT SIr. FOR + €, 1 H -.:-;; '?7 1 , II) F '7 6 1 :c: 3.33.~:.~1,.. ... J

.. (- ) I ~)D I CAT r s S I GNI FIe A~; Cr OF THE F: f GI 0 ~,' AL U
AT THE. [\JP~INr,L c:n,(1C) P[ Rr [~H C(H'·F rPEI\iC[ LfVLL
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A".ALYSIS py GErGRAPHICAL REGION

F [, Rf CAS TER : PERS ANALOG[R

TFtv'P[RATURE Of'l THE r; f nGP t 0 IiI r GRID

sr AC::O" r>AC ~<G B Sf>lD NFL SPL GRL MO,J APP GUC ~, TC Foqr!'

1 1/7 l. ( i175) - .. .. ... 3,1
2 2/ 7 4- '2/7 G } + l~ .7

3 3174 (3/80 ) ... ... 3d
'I 4/74 ( llbl ) ... ... 1 ,4
') 1/7 r_ (4 176 ) + ... ,~ .l.f
(, 217<::: (';.176) + .. ~l .-)

..... .• l_

7 317<:; n/791 ... ... :, 1t:3
8 4/1''' ( "3/7£:,) 1-'... ~

') 1 /7c ( 2/76> ... , ,<;

1 " 2/7(., (2/81 ) ... ... 3,4
1 1 3/7r ( 1/75) ... ... ... :." 2
12 4 /76 '3/7r:" - + 3,3
13 1 177 ( 1/78) ... ... ... + ",1
14 '2/77 ('I /74 ) .. ... ~ .. 4

1 ~i ?;!77 (2/7~,) ... I~ ,4

16 4/77 (4/ 7 1) "i , ~;

11 1 I7P (31 7 8\ ... ... ... 'j "";,". t Lo.

1 ~, 2/7P. ( 1/1:\2) ... 'z t::
' ...

19 .... 17 '8 ( 1/8U ... + ;,~ , l;

20 'I/7P ( 'I /7R) ~,:i

21 1/7 <:; (3/78) ... ... ... 2,3
22 2/71." ( ?/7~) - 2,t;
2 :~ 3/7"-3 '1/741 ... 3.3
24 417 ':) (4/74) r. , 'I

2"1 118 (31 {.1 } + 4,4
26 2/gr C2 Ul1 ) ... ... ... 1, ~

27 j/p" C3/7h ) ... .. ... ":'i 7,
~. , ,

?P 4 I P, r '2/74 } .. 4,4
29 1/(51 (4 ! H1 ) 4,4
3G ;> 18: (2/81 ) 5.r-:;
31 3/111 (1/80) + ... 2,h
32 4 183. '''IPll ... 3,:'
33 lIb '.' ( 1/81 ) .. .. ~ .. ,~

PCT SIr,. FeR ... 1 l=: 2.4 "'J i' 27 , " '.:1 c h ?1 ", .... [1 f ,:,.~2., < '"t

+ (- ) T~I CI C ,~ T ES S I G'II F I CA~ CE OF T' .~ :'![GIOr-,'\L U. r! r_
AT TH' r'NJ, T1\1 AL qc' In 1 Pf F CP~ T Cn~iF lDFNCF: LFV[L
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ANALYSTS BY GEOGRAPHICAL RfGION

c-OR EC ~S T r"R
=

BEST ANALOr,·q

TE~P[RAH/R[ ON THE GEOGRAPHIC GR 10

SEASOI, PAC ri(;B Swn NPL SPL SRL MOW APP GUC ATC F ('\R tf

1 1 17 il 12/7q) '1.c,
~ ')/74 (3/RC) + + 1 ~~~-

'3 ?\ 174 (1/81> .. .. :,,3
4 4/74 (4/76) A,5
.::: 1/75 (2/7f,) ~~5..l

~~ 217<:- '1 I 79) + + :z,,3
-, 3/7~ (3/7(-» + + l~ .l!

H 4175 (2/76) + 3,4-

'J 1 176 (2lPl) + 4,5
1n 2/7~ (1/75> 5 .. 5
11 3/7h (3/7:1) + 1- 4,4
12 4/7f- (1/78) + + + :; ..:'
13 1/77 (4/74 ) 4,5

1 '.
2/7 -, (2/7':') :'). r.:,

15 ,~./7 7 (4/77> + ~ 0;
~. , -'

16 4/77 (3/78) + 4. 4

17 1 17 p '1/,'12> - + ·3.4
18 2/7h ( 11 [11 ) .. +- 4~3

1 (~ 7.,/71\ (4/78> + + 4.3
20 4/78 (3/HI) .. + I+, :3

21 1/7 <) (2/75) + + 3,3
22 ?/7 q ( 1/74 ) ").:-
23 3/7) (4/74) + 4,?
24 4 I., ,., (3/7g) c- -.:.__1 • _.i

25 1/gr, (2lFil ) .. + 3,3
2~ 2 I B c, C3/'t; ) +- 4,4
'?7 31pp ( ? 17 4 1 - .. + + 1,3
28- 4/&( (4/131 ) + .. ?~

2 q l/A2 ( 2/Hl ) + + ~.~

3n ';lIB} ( 11 b C) + .. 3.3... :./81 (20"1 ) + 3.4-J1

32 it /81 I 11 ij 1> 4,4
33 1 / f3 ; Cl/7B) - + "l: .. 4

peT STG FOq .. 1 r.: -.:; IF 1 ? 12 1'5 b 21 i.i
, .52.3.F.2j~ ,.

+(-) J\IDICATES S I G!\! I rIC AI,> C[ CJ F THE: RE G10 ~J". L U
AT THE ~'0M I NII L 9"'l,}' PERcpn r(H,iF IDlNcr LEVEL
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ANALYSIS BY GEOGRAPHICAL REGION

T-MPERATlJRE Or-.) THE GTO':iRAPI-IIC r,rno

SEASOI PAC ~GR S~O ~PL SPL GRL MOW APP GUC nTC

1 1 174
2 :'/74
... 3 174 +"
4 4/74 +-
r:: 1/1'" +-_.i

b 2/7r::; +-

7 :-'; 17r:: +
p 4 17r:: +-
q 1 17 c., +-

1 r, ;;~ /7 r-, +-

J 1 '3 /7(--
1 ::' 4/76 +- +-

13 1 /77 + 0+-

14 2/77
11-: ::,/77,!

1 (;;, 4 177 ...
1 7 1 17P- ...
If( ? /7 q

1° -., /7P

2C (+ 11 il ...
21 1 /7° ... +
? " 2/7g
,.• "
23 3/7 '3
24 4/7) ...
:'5 1 If; if

26 21t" + of.

'?7 3 I A;} ..
?P 4 ! h,
'1 q 1 /8 1 ..,-
<: ". 2/;J 1 ...... J ~.!

~. ! -., IP 1 ... ..
:~ 2 4/ P- ...
<:7 1 /82 +,-"J

peT s IG FOR ... C: '.:.-.. ?4 1 2 ~. ;

" t· 9 ~, 9.'

of.(- ) T"': r I Cttr.,-S qG~nF ICA'\CE I1F THE REGIONAL U
A T THE [\1 (\ MINAL Q( ( 10 ) PERU:~'T ("~.;F If'H!Cf LFVFL
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<:;.5
r,5
4,4
4,t;.

5,3
4,5
4.c:.
4,4
4.4
3,'='
1:,5
5,3
3.4
l:; , :1
4,"
4,4
3,5
~ • :5
"':.5
",4
4,3
"', , 4

,.,'. "i
4,4
{+ • C;,

~, 4

i t ,4
." h'- , .. '

4,5
~ .:-'
4, ':';
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ANALYSIS BY GEOGRAPHICAL RfGION

I="ORECASTF~
. PROP MARKOVER.

Tnp'" EPA TlJ P E ON THE GEOGJ?API-'TC GRIn

SEt'I SO~I pte NGP SWD ~~ DL C:::PL f>RL MDI.! ~TP GPC ATC FO~"

1 1 /74 + f) , 'f

2 2/74 ... ... ~,4

3 3/74 ... 4,4
4 4/74 ... 4,4
'3 1 '1c; 4 c;" ..
b ~/7r; + 4 .. 4
7 3 /7r~, ... 5,)
P, 4 17 !:, 4 c;

. "-'
,) 1 /7 r., ... 3,4

H 2/7 (, ... 2,5
1 1 3/7 !, + "'l,,-=:

12 4/71: ... " c;.,
L~ 1 177 ... 4,4
14 ;;'/7 7 + + 2, ?'
15 .~ /77 <:;,5
1[. 4/77 + 4, ~;

1 7 1 I7P + 7..4
11:\ ;:' /7;' ... 3" ~,

1 ,') 3/7,:;' + 'h4
2 ~.: 4/7 f'. + 3.4
21 1/7~ eel ,5
22 2/70 ... 4,4
23 :'/7'') <:,.5
:'4 4/7 ~j ~J, ~

?"'i 11 P, ,i + + ~' , 4
.... r 21 p,:, ... 3,r(.J' t-~

27 3/p- ... + :,<,:'-
?A 4/p'1 I~ ,4
') .~ 1/81 ... "Z, h,
<. ..-, '"

:3 .' :? /8' + 4.'
31 3/Pl ... + "',,4
32 4/ e1 + ... :,4
33 1 I R '2 ... + ~ • c.)

PCT S l(~ FOR + fc
,
~ :~ ( H- I' b FJ i; h ~ .. r'1,,4 ';7- .

+(-) INDIC\Trs STGNIFIC/lr,jC( OF THE i) EGI 0 to AL
"AT THf \;OMH!LL qr OJ) P[h CF~' T rfHFInENCE u:vrL
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ANALYST " 8Y GEOGRAPHICAL p I::f>ION")

FflRECAST[R . HVBRlnrH.
TFr.jDERATURF. QN THE GLDGRAPHTC GP 10

SEASO\ PAC NGP S\~ 0 ~lPL SPL GR L MOlJ ~pp GUC A Te FOR fi

1 1/74 ~::~.~
? 2/74 + + + .3,0
"!-, 3 174 -+ ... 1 • ~

4 4 /74 + + ~.4

:; 1 /7 r: +- + !.+ .2
6 ~ /7"': + 4 :3~ •
7 3 /7 r=. + .. ,4
P- 4/75 t~ ,4
c 1/7(, + :' .. ?'

1 0 2/7 e, + +- 7. .4
1 1 :z) 17(· + + 'T, .. 4
12 t~ 17' + + 4.?
1~ 1 /77 +- + + 4 , ,
14 ~/7 7 + 4 .5
Ie; .~. /77 + + + " ":.c.

Ih 4 /77 +- + + + 1 .. "l:

1 -, 1 17 (l, + +- + 2.1
1 p, 2/723 +- :'.. f~-. n 3 17::~ + -: • <0.J. .~

? '. 4/7?> + ... + ". 4,,: ,
21 1 17 C) + + "Z:. ~

') " 2/7 'I -+. + + 1 .. 2,_. "
')7 '3 I'" C) + + 4.1c.. _,

24 4/7" ,'.,4
?t; 1/Er + ~;. :;,_ J

~ .... 2/8 :.1 04- + ? .4
2 7 31B'\. + + + + "I 2' ..
28 4 If< ..-) '-: , 4
;:>q 1 !F) 1 + + ::.4
3C ;'l '" , + + ... + .,

?. (, " . ,
31 31r<1 +- + +- ';. ,4
32 4 /~; 1 + + "~'.?
33 1 /8 ? +- -+ + ~',. 2

per s If; FnR + C'4 3 (~ "l: ~4 1 :::: .R 1" 1 f) l? 1 ') 2 • >:-. H, 3 " 7;• :.; ......

+ ( -) Pi f) I CAT FS SI r,NTF TCAr'--.CE o~ T ~c:: REGJO"! .... L II

"
AT n~r '" n "1 INIlL '-If; ( 1 S' ) f'[RCE:I\'T Cf}~' F IrENCE LF"vr::L
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18. Forecaster Precipitation Scores for Each Season

18.1 Table Descriptions

The general comments of §12 are applicable here, as this section and
§12 are exactly parallel in content, as far as the records go. There are only
minor differences, as, e.g., the precipitation record beginning with season 3
rather than season 1.

18.2 Interpretations

Glancing down through the records, we see that seasons 20 (4/78) and
27 (3/80) are conspicuous by the absence of stars, indicating difficult-to
predict precipitation in these seasons. On the other hand, precipitation in
seasons 28 (4/80), 30 (2/81) and 31 (3/81) was relatively easy to predict.
The empirical forecasters, as in the case of the temperature records, are once
again relatively skillful, compared to the human forecasters.
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PRECIPITAT I Of~ ON THF GEOGRAPHIC GP 10

F(\t:'EC r,STEF- l) V v-~ M STARS PLUS FOR~"

S[A"O~I
'le 3/74..~;

JFRRY ~,A~TAS -'H 4 :~ 1P 7'1 "'~3

NEt, THFr;: SU<V 4 " 47 ' ,., 71 4,3~ ~,

DERSIQ[R. /4 ')9 H ,~ 1 4.4
rLP'ATr"F b9 ~5 0 r ~O ... ":.4
<:TOCH!\~;TER ?3 57 1S' £? ':.\ ;:;.5

PUR r ~NAL"GlP C1 /7P) ~7 54 It: or :Z:.5
PE.RC:: t\",ALOGER (4 /77) ., :r 47 27 101 4.5
REST !,l\:ALnGER ( 3/"{ 8) 44 47 b f, .3 ... 4,')
F~PR '''ARK0VfR '-:0 44 It 7(:, ... 4.4
PROP "'ARK0VER ' ,.. 40 9 ~:J, ... ... ~.4:' ;

HYPoTDFR '2C> 41 1e; 79 "1t.r:

144



§18

PRECIPITATION U V W M STARS PLUS FORM

SE A SO N 4 4/74
JERRY !\lAMIAS 49 40 10 (,0 ** 5.5
WEATHER SFRV ~4 46 19 84 2.4

PEPSISTER ""i8 47 14 75 * "i,,4
ClI~ATfR 26 73 0 7"3 r:, E::." "J
STOC!-I~STrR ~6 36 27 90 l:i.4

PURE f,NALOGER (4/7fi) 40 42 17 7(-, * 5.4
P [P $ f,NAlOGFR <3/78 ) 27 52 20 '32 5,4
BEST t,NALOGEP (4/76) 47 40 12 64 ** ~.4

P~PR '·'AR KO VER 30 50 19 88 5,5
PROf"> rv'ARKOVER 52 40 7 54 ** 4.4
H yp q J D[R 38 57 4 65 5,5

SFASON .-, 1/75
JERRY NA~HA<; 46 36 17 70 *** + 3.3
~EATH[R SERV 46 4f) 7 60 * + 3.3

PEPSI~H'R 33 39 27 93 4,5
CLI"'IATFR ;~3 66 " ~,6 5.~

STOCHtsTr:"R "'5 45 19 83 1:),5

PURE A\Al'1GER (1/77) 22 45 32 109 2,4
PER~ t.\ALOGER ( 4/7 IS ) 27 35 ,7 1 r. c 1;,4,. , v _.'

REST ,4 f·; ALOG f R (4/77> 4H 4':', [, 57 * + 4,4
Fr>'PP "':ARKflVEP ~~: ~ 4 f) 18 82 4,4
p R0F1 "'IIRKOVER b8 39 12 63 ** + 5,3
H YR P H'~- R 32 50 17 84 "',5

SEA,SON
,. 2/75...

JF~PY ~JAMU.'S 4 ". 47 12 71 * 21t3
Io.'EJ\, THfR ~ERV 42 r:;2 5 (,2 ." C,.5

PERSISTER ~8 47 14 75 * 4.5
rLP'ATrR 'If, 61 ., r,l ~.5

STOCHflSTfR "'4 4f 19 8 (4 4,3

PURE :i~:ALOGER (1/7B) 36 5'" 10 73 * "J: ,lj~)

PERS Id-JALOGER (4/77) tq 46 l? 70 ... 4,3
REST r.NAU)GEQ (2./7B) h, 7 40

.., 44- ** ~,,5c_

p .. po ;'lARKOVEP 45 40 14 f;f1 ** 4.4
PROF< MARKOVER 5 :; 37 12 1=, 1 ** 4,4
HYBRJe"\ER 'f 8 4- 'l "',5 * 1+ ,4. f
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PRECIPITATION U V W M STARS PLUS FORM

s r ASO ~I 7 :3/75
JERRY NAMIAS 76 51 12 7'5 * ~,5

..lEATHER ~[RV ::7 54 8 70 * ~.5

PERSISTER ~9 47 13 73 * th3

CLJ1"ATrR 57 46 0 46 * 4 ,5
STnCHI\~TER "'c7 46 1r. 78 5,4

PUt:( E fNALOGFR t3/"7R) -Z:6 53 lv 73 * 3,5
PEPS t,'JALJGER '2/78' 40 45 14 73 * 4,4
REST A~: AL~)GfR (2/B) 49 39 11 61 ** 'li,3
F~PR ,JI t. RK0 VF R f.5 40 14 68 ** f:) ,4
PROP ~tARKQVrR F.l 31 7 45 *** 4,5
HY~ PIn [R t::.':t 36 10 56 *** 3,5"-' ~..I

SFAS':H' P 4175
JERRY NAMTAS ')1 50 213 106 3,5
.J[ATHrq SFRV :;;> 44 23 00 r:; ,5

PFRSI~TER 4? 42 15 72 * !:',3
CLIfotAT':R 45 54 IJ 54 * 4,3
ST0CI·HST~R <. ., 4A 1'"-1 8F 5,2

PURE P·;ALC'GER o IRu ) 36 4 ') "'., B4 3,4'- ~, ....

PERS ,~ 1', ALOG E R (2/8J) {I q 37 13 63 ** t. ,4
P. Es T f\r>ALnr,EQ q !P'2 1 5~ 41 ~ 51 ** 3.5
FMPR '''ARK()VER I. ~ :: 7 1'] 7'"' ** ? "','. ,--
PROP ~jARK()VrR (,1 24- 14 52 ** * 3,1)
HYBRIDE.R (') q :3 ~j ') 45 *** 'f.5

SEASO~~ 3 1/76
JERRY ~I AM T ~ S 37 43 19 P1 5 ....
wEATHER SERV "to; 4& If /l"> 4.1... ~v

P[R~IC::TER 44 40 15 70 ** 4.4
CLP~AT~~ 41 58 ~ '3F 2,3,

(,'TOCHJ\~'T[R "2:4 42 ~'%
~R. 4,5t.., :

PUPf "NAlOGE~ (2/74 ) 'If, 47 16 7'=< ? ,4
PERS r<!\jALOliER (l/H2) :" 9 47 1:3 77.., * 3.3
REST M\ALOGER <3/RC) fj 5 32 1'2 'St, *** ',4-
f~DR "'/<PKilVfP II 1 "'7 ", 70 h.4,J _

~..'-

PRC'P 1'~ A. RKIi Vf R c;5 34 1 11 5 {f ** * ').4
HYPQI,]rp lJ7 42 l' F,? * ... 2.'
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PRECIPITATION U V W M STARS PLUS FORM

SE ASO ~': If' 2/76"
JERRY NA~lIAS 45 40 14 68 ** + 3,3
~EATHrR SERV 30 38 31 100 I) .4

PERSISTrR 24 56 19 °4 4,5
r:LI~ATr-R 31 68 (' f,H 4.5
STOCHASTF:R 30 49 2[; 89 4,1)

PURr ANAL')G[R (4/aD) 30 52 17 Fi6 4,S
PERS ANALOGER (3/80) 43 4f< 16 72 ** + 5,5'"
REST P~A LOGER (l/R 1) 49 "1,' 14 64 *** + 5,5~b

F~PP MARKOVFR 44 43 12 67 * + 5.4
PROP :'1ARKOVER 49 39 11 61 ** + 4,4
HYR P I orR 28 57 14 135 4,4

Sf ASO"! 11 3/7f.
JERRY ~JAM!AS 52 41 6 53 '** + 4,3
\JEATH[~' srRV 32 53 14 Pl 5.4
ANALOGER 4f) 4~ 1F, 75 '* + 2 .. 5

PERSISTER "4 42 23 R" ~.40

CLI~ATER ~7 62
"

62 5.5..
STOCHASTER :"n 50 19 88 ~,4

PUR f "~J AL:) GER '2181 , "i0 35 14 63 *** + 3,4
PERS ANALOGER (1/81) < ~, 46 17 80 <,5

REST A~'AL0GER (21P 1 ) so 35 14 6~, ** * + 3,4
EMPR ~'!ARKOV[R 4<' 42 14 7(\ * + 5.5...
PROR "'ARKOVER ",9 34 f· 46 *** + .3,4
~vPRIDER 45 45 9 63 * + '7 -..), ~

SEA SO",~ " 4/76L t:

~EATHrR St:RV .~ 7 38 21+ 8'; ~.4

PfRSTSTER -:l6 47 11) 7g 1 .3
CL H'A TER <? €-7 G (,,7 4,3
STOCH/ISTER "3 44 ?2 RR 4,4

PURE A~JALOGER (3/81 ) 32 41 2(:> °3 4,4
PERS \~JALI)GER (2IR1) l~ S 3(1 1& 7 f'l '** + 2,4, "oJ

q rs T A\ALor,rR (I~/74l 47 40 12 f,/J. ** + 3.4
[~PR ~J;ARKOVEP 78 -::7 24 B~ c;, , 4
PROP r"'ARKnI/FR 4':> 45 12 ' CI * + ":,5tl

HY~r<IDER :8 48 13 74 * + C::,4

147



§I8

PRECIPITATION U V W M STARS PLUS FORM

Sf ASO 'I 1 ~ 1/77
JERRv "-:A'HAS 45 37 17 71 ** + :',2
"'EATHER SrRV 47 ~8 1if ~6 ** + 3,4
ANALOGCR 3A 29 32 93 3,4

P[RSP;TER ""6 42 21 P4 "1,.3
CL I r~ AT::: R ?4 75 [1 71:) 3,4
STOCHflSTFR "1,5 39 25 89 ').4

PUR F f\'JALJf,ER (1/7~) ?2 4" 3 ~, 109 2,4
PEpS p,AlOr.rR '4/74' ~4 42 23 fA, 4.5
REST t>,NAlOGER (1l? 1 ) 49 37 13 63 ** + ~.3

[t-'lPR M~RKOVF:R ~8 41 20 81 5.4
PR,OF '1ARK0VER '~ q 40 20 A r: 4 .5
HVBPIDfR ~ r 55 14 83 4 ,4

SEASO" 4- 2/77
JERRV 'JA ~ I AS :2 :~ f,O 14 fi8 '" ,4
IiEATHr-R SERV ~7 54 P 70 * 3,3
ANALOr:.[R 4 c 43 p CiS! * 1'::,5,0

PlRSI<:.TfR ?5 56 18 1? 4 ,3
CLP'ATFR ~l4 45 '" 4, * 3,3"
c:-TOC/4t,STrR '\3 47 19 85 5,4

PURE fd~AL()r,rR ( 2/1-' 1 ) ?P. 56 It; Pf. c; .~

P [R S 'r,;I\LOG(R Cl/;;1 ) '9 ~3 17 P7 4,5
PEST [~\.jALOG[l\ (41 r<d 4F, Ij (, 7 Ed * ~~ ,5
r'IApR " :' p I( () If F.: R (I 9 42 0 Sf.:. * 4 .5
PRO'" r,fr,RKOVFR <; l; 34 11 Sf) •. * * Ij ,5
HVpr'IL',fR 5 II 33 1 ;~ 57 *** 7,,,,5

Sf A SO "-, .. C"; ~/77

JF:PRV "lAMIAS 7,7 42 2J 82 ~.3

wEATHrR SERIJ 74 "16 q 7 rl G.5
ANALOGfR I~ ~ 4? 11 1;:,:; + ,+,4
ART OnUGLA<:, ?4 4k 21 102 4 ,3

PEC~SISTfR. ... , 53 1~ 79 4,4\J

eLI MATER "9 6e l; ,:..~' 4,?
~T()CH!~<:T[R -:r; /', 44 2~ !,";It ~.5

PUR :: t''.iALI)GER (1/82) :, 7 It 1 21 °3 :Z' .3
Pf..R<: t>NALOGER (4/P 1 ) Ii 2 '31 r; 63 * + 1=:,4
PEST A"ALOI:;t:R , 3 17 q, 5 It 3H 7 5:2 ** + lJ.• 4
n'PR r.tARKQVrR 1,4 3P 17 7') ** + l~ .4.L

PROP "ARKOVER t~ 7 32, 14 hfO ** + ::;,4
~jY8R I[,fR it 5 4" q 6 ,~, * + {H4
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PRECIPITATION U V W M STARS PLUS FORM

Sf A SO N 16 4/71
WFflTHrR SFRV 49 4-6 4 54 "" + 5.5
A~al()G[R 36 56 7 7n. 3,4
ART DOUGLAS 47 41+ 8 60 * + 4.4

PFRSI<;TER ~P 43 26 95 4,3..... oJ

CLI~ATFR 32 (,7 'J 67 4. ~)

~TOCH,~~~TFR 31 38 ~i 0 9'1 ~i, ?

PUR [ t,NAL"lGEP (4/79) 42 43 14 71 * + 4.4
PEP I:; .f,\ALOGE"R (3/79 ) "%.4 1+1 ?lJ. R9 :'1.2
PEST ;\ 1\1 A L OGER (2/74) l;Q .36 4 1+4 *** + 5.5.> •

E~PR 'IARI<QVER 4'3 34 22 78 4,5
PROP "'tRKOVER Ii q 35 15 65 *** + 3,4
HypPTrt:R I~ <;I 38 12 62 ** + r::,. ~

SEA <;O~' 1 1 1118
JEPRY ~!AMIAS ?6 54 19 qry 4 .5
\.EA THfR SERV :,6 48 15 7B 3,3
r. ~J .A L ') Gr- R 4f. 4$1 'S 58 * ~.4

ART DGUGLAS 4R 42 9 (,f) * '7,,5I,

P[PSISTCR ;':;8 51 2J 11 3,3
CLI',IATER 4S r::,4 r 5il * 5.3
STOCH'flST,:"P :;:' 47 20 8 7 ~,4

PUP E Af" AL') GEP (3/74) ?7 5 l f In f1[': :z..5
D[R~ l'Ii\JALI')Gf=:P ( 2/74 ) 31 !)1 17 8: 5.5
PEST M'AlO GFR (?IP;Sl ~4 30 F, 51 ** 5.'3
EMPR ""ARKOVfR 115 42 1~ 66 * 4.5
PROP MARKQVEP S? 31 . (. 65 *** 15,3.1.•j

HYRRIO["R 44 41 14 I; 'j ** 4.4

SEA SO r>,! 1P 2178
JERPY !\'AMIAS 4 ::1 46 13 7';1 * ? ::!'
ioIFATHtP SF.RV -::5 4 ::, 19 f\:>; 3.4
ANALor,ER :<3 55 11 77 4.4
ART OrUGLA<; '5 S9 c; F, 9 ~,5

PER SI ~ T r R 42 4° R 611: * 5,5
CLJr-'lAH"R ~, ;"> 4q .~.J 4'" * 4.3
~H1Cf4Il~TER "7 50 12 74 * 3.5

PURE ;~~{ALCGER C3/8D) 16 63 2:1 103 1'0, .5
°ERS M~ALf)GEP (2/8C) :Z,5 54 1 '1 74 * 4,5
R[~T ANAU')(:;EP (2/7~ ., !J7 4 (1 2 44 ** t:; :::;

.' ......
f~PR II, AR KG VER 7,5 51 n 77 ~,5

PROP MIlRKOIJ[R I, q 43 7 51 * 4,3
HYBRID[R ~5 52 12 7r; * t5 • Ii
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PRECIPITATION U V w Ii STARS PLUS FORM

SEASON 19 V7P.
JERRV NAMTAS ?9 47 13 1~ * 4" :3
wEATHER SERV ?H 56 15 86 I) "I, '

ANALOGER 4('\ ti2 7 66 * ti.5
ART DOUGLAS 29 67 3 73 ti,5

PERSISTER 31 52 16 84 3,4
CLIMATER 46 53 0 53 * 1 ,3
~TOCH,ASTER 3(; Sf. 13 82 :-;~4

PUPE A/I'ALCriFP <3/7<=-;) 36 53 1 :1 73 * 3.5
PE..R~ ANAL8GER (2/7~;,) 33 44 22 88 5,5
~fST ANALOGfP <3/Rl ) 47 '+ 5 7 59 * 4,5
fMPR MARKOVER 42 40 17 74 ** ~. ,15
PROP iv1ARKOVFR ~ 1 42 (, 54 " 5.5
HYRPlnrR .... 9 55 5 E~ ~.5. -'

SEA~ON 2 ~.' 4/7P
JERRY \J AM T dS , q c:::8 22 10? 4.5
~EA T~f_P SERV ~, 4 c:' Ie R5 "3,5
ANALOf;~P ?- ('J 45 18 P,1 4,4
ART DOUGLAS 2.A 45 2 () 97 4.5

PERSISTER 34 50 15 ['0 3.4
rLIMATrp. 76 63 (1 , 7

(~ .30.,'

STOCHASTfR 30 37 32 101 '+ ,5

PURE td\iALOGEo (4/R 1> 44 42 13 6 r~ * + 4 ,5
PER~ :,\ALQGER ( 3/81 ) 36 43 ~(.l R7 4,3tL ,~ ,~

RfST ANALOGfR <2/BU 54 ?,4 11 C:h *** + 4,5
E"':PR '·'/lRKOVER 41 4~ I!": 73 * + 4.4
PRO P !":ARKOVER 54 4 C ~ 50 ** + rs,5
HVPRlilfR I; 7 47 "i 57 .. + 4.4

SFAsn~J
.... 1/79,- ,

JfRRY \'A:~IAS 4B 47 4 55 * + 3,3
WEATHrp SERV c:.2 41 F 5, ** + 3,3
ANALOGFR if ',> 43 14 71 * + ?,:., 2<,

ART DOI!GLAS 4p' '+ 6
.., sr, * + 4.3

PERSISTER 7S 40 21 ~.? 4.2
CLP'AT[R ~:'H 71 r 7] 4.3
ST0CH·~STER ~4 44 21 8(- ~ ~.' '.J

PURr H!ALOGEP 17,/f!.! ) '">, J::.r;; 2~ 101 4.C)r'. .. J,.. -'
PERS r.NALOGFR (2/Pl ) :>:8 42 1'1 80 :",,3

REST A~~ALOGEP <2/"7'3) .: 7 if C to 52 ** + 2.S-.1.:1

[MPR r' ARKO VEH 41 35 23 81 5,5
PROP ~~ARK()VEP ~d1 37 12 ;::, 1 "* + 4.4
~VQRlnf:R ':'1 5~ 1° 0- 4.41
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PRECIPITATION U V W M STARS PLUS FORM

SEA,SON 22 2/79
JlRRY NAMIAS <;4 42 '\'1; 88 4,5

~ '.'
WEATHER SERV 56 36 7 50 *** 4,2
ANALOGfR 40 4A 11 70 * ~ ,4
ART DOUGLAS 29 54 16 86 4,3

PERSISTER 5~ 40 6 52 ** 2.5
CLIr-':AT[R 'l6 63 J 63 3.~

STOCHI\STEP It i' 38 21 Pt' 4.5

PURE l',NALOGER (3/79) ?q 41 13 73 * :i .3
PlRS ~'iALOGEP '2/79\ Q9 r r') 0 *** :-;.5
BEST t>,NALOGEP (1/79) 53 4C £, 52 ** ?,5
l- !I' P P r~ARK()VFR 4 7 ~'l 2:3 77 4.5uv

PROri MARKOVER I; 8 '+0 11 h2 ** Ii .-, • <,

HYBRInrR fa "3:" f 46 *** 4.3., <:.

SEA ~ I) ~I
.-) 7

~/79,", .. J

JERRY ~iA~IAS 49 39 11 ~1 ** 1'.?>
wEATH[R SERV 45 48 (, 60 * :r;.4
ANALnr,rR 38 51 1 " 71 * !=i,E:)L

APT n0!'GL~,S ~' P; 58 E' 84 4.5

D[Pq~TFR ~9 47 13 77., * 5.3
ell r1tl T U~ " 7 £,2 ~.) t:.? 3,4
ST0CHA<:TfQ -..: -, 411 lH 8a 4.4I

PURF. ,'/,AL:;r;FR '2/7'"\ 7.<) 47 13 .., 'l

* ~) •.3( \./

PtRS '''.I'~ ALQ Gr p 0/7 7 ) 74 45 ". f, <=, ~d, .'
PEST !\kALCH:·FP , 3/7 7 \ :;,4 3F: ... 0;" ** 4.4-" <
FMP P rv' t, RK0 V E: P ti 4 43 1~ r.7 * ".5
>-ROP ~ARK()V[P :-':,6 37 {... 4q ** 1",4
HY8RlrJF_R .:.; IJ 41 F; 57 ** 3,4

SEASO~J A4 4/79,"';"

,J [R R Y ~,! AM T ~~ .... 4 45 ~n 10'" t::.4'-' l:

.EATHfR <;[FV .~ ? 4f 1':' 8f:. :" • 4
ANAlOC;Fo ~ 7 ~) ~i '>7 l)() ~.4f_ r

flRT Dr'.LJGlAS :~ 5 53 11 75 * + 3,3

PU\ SI ST[R "5 1+ f- IB F2 3,5
r-LJ'JATrR ,....,~ 70 " 7r, 4.4
STQCH ',::: TE R ~b 4G 21 8" 5,5

PURr !d,!AL!jGER (4/77) 4;) 4~ 14 71 * + 4,4,~

PEPS f\I\AlOGEP ( 3/77) ~g lt2 IF 7R 4,4
PES T r,~,;Al!)rJEP , 4/77 .. 4" 4?: 14 71 * + I~ .4, (-

[f"PF ~'ARKOVER 4 r, 4! 1 u. 77 2,5
r>RO~ HI\RKnvEP 4~ 40 1 ":', 7':> ** + 1=,.4
HYPRI~rR 76 52 11 74 * + 4 ,4
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§1S

v w M STARS PLUS FORM

SEASON ~'5 1/80
JERRY N~YlI\S

WiEATHER SERV
ANALOGFR
ART DOUGLAS

')4

19
49
31

39
46
44
'12

3f> 111
34 114

~. r; f,

16 P, 4
* +

3.4
4,4
4.4
4,3

PfRSTSHR
CLTuATFR
ST(lCHt<;TER

?1,- .. 43
65
4~

r
2::

113
6'"
p,g

3.,:,
4.~

'1; l.::, .. .'

PlJ R E. 1\ i,' AL () GER (1 1 7 b )
PfRS A~ALOGER (4/77)
REST ~~ALOGfn (2/81)
[MPR "'~RI(OVFR

r H() p. " 1\ RK 0 V ER
HVPPliJ[P

49
"I')
, <.

42

L~ (,3
41 liE.
10 6 G
1 E~ 71

H 53
2C P2

**

**
**
**

+

+
4

+

4.5
4 • :X'
1::.4

S E " Sn ~. ,:' f ;:> 1 P ')

JERRY i\ArHAS
wEATHEl:i <::,fRV

ANALOGFF
ART DOUGLAS

PFPSlSTfR
CLI~"ATrR

STr'CH~'=:'TFQ

PURE t~ALnGER (3/H1)
PEPS 4NAlOGEP C2/Fl)
PEST A~ALOGrR (1/78)
[ h1 P R '. :1 RK 0 V[ R
P R(' P " to RKn \.1 [ R
HH'R T [J r R

SEASON ~'7 3/ P C
.J ERR Y t.; A,~ I ,.. S
wfATHfR SERV
~NALO(;ER

ART 00UGLAS

PERSl<::TER
CLI""ATER.
SH\CH.~ST(R

::"5
"7,7
4 !j

~1

43
S8
57

4":
62
41

1 7

C

24
11

'e

IG7
60
51.
A4
FS
P,9

77

**..

**

***

**

'1;,;;>

4.l::.

::r • :z,
4,.3

4.2
r;,~

~.::r;

,~ .5
?,?
~i' 3
l:",,5

5.4
"3,4

4,5
2,4
l:".4
':',3

D URfAt' ALOG ER (? 17 P, ) 1 ("
PERS A~AL0GEP (1/78) "6
BEST A\!Al~)~[R (1/7~) ~s

EMPR ~ARK0vrp ?7
DROP ~~RKnVER OR
HyPRID[""R ~1 cc:.1

~J ,I.
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If: 78
1 i~ (-.7
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+

4
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2.4
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§18

PRECIPITATION U V W M STARS PLUS FORM

SEASON =' 8 4/PO
JERRY NA'HAS "~f, 51 12 7f5 * + 5,5
WEATHER SERV 35 52 12 76 * + 5,4
I1NALOGfR 3,9 50 18 7D .. + 4,5
ART DOUGLAS ~,5 45 19 8:>; ~.4

prpSl(;TE~ ~1 40 22 H4 '"",4
CLI"'AH~R 4, 56 Q ~6 5,5
ST(1nH~TrR 33 49 17 R3 >:'.5

PURE AiI,AlOGfR C2/7G) 30 52 17 8F 4.5
pro~ tlr-.ALOGFR Cl/75) "76 44 1° FP <::,4
81:::ST ANAlOGER <:3/78) {+ (,. 43 10 63 * + 4,4
[V,PR MARKOVER 7.7 51 11 73 * + 5,5
PROD ~'ARKO\tER 51 41 , 55 ** + 4,5
f4YFRIDER ~3 55 11 77 4.3

SraSO\i '";0 1/81
JfRRY NAt'IIAS llg 3C 2(\ 70 *** + " .1(

.. E AH!FR ~TRV Ii 4 43 12 67 * + 2,4
ANAL0GrR 4 "1 38 ')1 q;; 3.3<--

ART DOUGLAS 3:' 49 IF HI; 2,4

Pl:.:PSISTFR :'8 54 1-" 8H :>:,3
CLP~ATrR "7 72 (' 7';' 2,4
STnCH~C:T~P "Z~ 41 2fJ 93 1:,4

PURE A r~ ALe SER C4/7P.) ~() 49 14 "77 ~,'" 5
PERS l\\:AlOGER (3/71:',) 36 55 8 71 4,3
g'ES T ,'I': ALOG ER (3/p ) 52 34 13 50- *** + 4,3
E~PR ··f.RKovrR lIl) 41 1 ~ 67 ** + 5.3
PROP ~'ARKnV[R 4 (1 Il 1 113 77 I~. 5
HYP,PIPER. ::'E. 61 12 8" ?,4

SU,SO~: 5' 2/81
JFRRY \lAMIAS 44 4C 1"- 7n ...... + 4.2,)

wE~THrR SERV ~" 4 ~1 14 fQ 4 .4
ANALU(:,ER " " :z; ~, 1 4 63 .. * * + C:;,4
APT D;)L/GLAS 1,7 44 8 Eo Ci ... + 2,3

PERSI'::;rER ~? 41 2( q3 4,4
rUMATfR 74 65 6''\ r, ~ '+

STnCH"~TE'R 77 II 2 2 C, 8? 4 .4

PURE tNAl0r;f P (4/8 ' ) 41 41 17 75 ** + 4.4
PERS ANALOGER (3/8e> 24 <::'5 '... ~ ('5 '-: .,

'" ---) ...:

81:::ST A~"ALOGER (4/7t,) ~4 34 11 56 * ...... + 4.S
[~PR ~"J\RKOVER z, (, 43 ?G EL'l, 5.~

PROP :'},ARKOVfR <:;.? 37 L 'S7 ... * + "',5
HYPPIJrR :9 4fl 17 ,~ * + 4,4, (,
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§I8

PRECIPITATION U V W M STARS PLUS FORM

SEASO~! 31 :z,IPI
JERRY \!AMlhS ~, "%, 42 1I 50 • + 3,4
:.-iEIITHrR SF.RV 41 45 13 71 • + 4 .4
AI\IAlOr.FR l~ 9 41 C' C:;9 •• + 5.~

APT DOUGLAS A5 44 10 64 * + "'.4

nFPSTSTER 32 4f'i 22 pc 1 .3,) ",

CLIfJlAP-R :'5 64 C 64 4 ,4

STnCHf.STfR 7R 41 20 81 c~ .4

DURE 'fIiALOG[R (1/79) 21 55 23 101 It ,5
PER S A\ALOGEP ( 4 /7 H) "'6 43 .,' R3 Ih ,3, u

REST }H'AlOGER (317 g) Sf} 42 7 56 * + 'H5
f "P R MtRKOVEP 7,t, 44 • Q 82 5,5J. '

PR('1 P MARKOVER I:P 38 13 lS't ** + :",4
HYPRTGE.R L7 43 ~

, , .' + ~,5o~

~EA~O',! ~ ":,,. 4/81
JERRY NA~IAC:; ':3 51 1 ~i pI 4.3
.. EIITHFR ~ERV "7 58 14 8 r, 4 ,5
ANALI)G[R ~. '+ "\8 7 72 '+ ,4
ART D')l!GLAS 42 39 1P, 7r=, .'* ~,4

PERSISTEr? 41 47 11 ("c:; * ",4
CLlNiAT[R '+ " l:i9 r 59 4 ,5
STOrl-uC:TEP 7;" ~; 43 2(, 07 ':) , ~!Oo.. '

PURr ~ r, AL0 GEP (4/7') ?5 49 ~I= 00 4.5( ._'

Pt..ps "" ~;A LOGE R (3/79) 46 41 1 .-, h~; ** I~ ,5<,

8[ST t\ ': ALQ GE R (2/71:) 44 l;~ -: SF * ~~ ,3,"- ,j

E"'!PP '~ARK()VER 7,7 if 4 IH PO 4,5
PROP ~"ARKnVER "'? ;t;q p 55 ** 4~4'.

HYPRT8'R 77 4 '3 13 75 * 4,5

SE.ASO\' 7.. "'l IfF),?.!'-'

JERRY ':AMIf,S "5 4:.t 21 pc:: 4,5
~[A TH' P SERV ~5 53 11 75 * + 4 ,4
H!!IlCG~R ;:<3 ~o 1f' PO 4. C::'

ART DOUGLAS 4.' 49 8 f, e. • + 'I ".J .c.
PEPSI<::TER ., c: f,4 1 i, P {+ r:,';,..:.

r:LI""A TER 42 57 r' r.,7 3,5
S TOCH t\ STE R 31 45 "'7; 91 5,5r::., ....'

PUP[ ,\NALor,EP (317 rq '5 1:,( 14 -, P. 4,4
PER S ,~ ~,; A L () r, E R (2/7H) 4(' 4b 11 70 * + "'. • '+
PEST ,\t~AL()r;pl , 417 r... l 53 41 ~ 51 ** + ox.• 5
fl"lPR r~ ARKG VEP 11 k 38 . :(, 64 ** + ~,,+1"
PROP t"ARKnVr-R .'J, f, 43 1 ;j ~, 7; * + ~, .4
HYPRlnrR 32 61 ~, 7:' {1.3
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§19

19. Seasonal Precipitation Scores for Each Forecaster

This section parallels §13, now for precipitation.
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§l9

F(,RFC"<~TFR : .JfRRY N AM I AS

DRFrTPITI\TION eN THE GEOGRAPHIC GR 10

SE AS o~' U V ! i
~~ STARS PLU<: FOR/"~;'

:3 3/74 38 43 18 7° " ,<: , .•'

4 it 174 4q 41\ 1 fi (.,0 ** 'C"•• ~

5 1 17~ itf, 36 17 70 It It * + 3.3
6 2/7<:' 4] II 7 12 71 *. ., '[

~.. '-

7 :;/75 36 '11 • 'I 7<:, * 3, ~,J.. c.

R 4175 21 ~() 28 10E. 3,~

c; 117( 31 43 19 81 t:.7:.

1 C 2/7(, 4~ 40 14 E,B ** + ~,:"

11 3/7~ 52 41 f;.. 53 ** + /~ , :'
13 1/77 45 "!7 17 71 ** + 2 • ~~'

14 2/ 7 7 2r::. FU 1 4 8M 1'"' • 4
15 3/77 37 4:' ') ': 8? 3.3'- '.i

17 1/7.~ 26 ~, 4 1° 9? 4. ~:'

1 8 ?/7B 40 '. b I? 7') * 2.~

Ie 3/7f::, 39 47 I', 73 * lI,?
28 4/ 7 P. lq 0;13 ~~ ~ 10? 4, :'
2 1 1/79 4~ ld 4 t;5 * + ",3
22 ~ /7:, 34 4? 23 R[l 4,":
23 3/ 7 C'. '+ 9 39 11 61 ** r., -1

cJ • "

24 4/ 7 9 24 45 ":l: f'· lOS:; 5,4t.J '.

25 11 q r, 24 39 36 111 3,4
26 ?IPC; 3 7 (t 0 13 1C) .. "I" • ::

27 :'18( 21 ,;'1 27 It'S 4, ':')
2P 41 ;~, 3{, c 1 12 15 * + r;,~-'
29 1 I r,l 49 .. « 20 70 *** + 2.1
30 21F1 44 4 .... J '-. 70 ** + 4,:::
,31 3/[,l 53 4: 4 ~) J * + 3,4
32 4Nd 33 51 , h RJ tl .:'

33 1 '" ,- 35 if '3 21 8'5 4, r:-,:". c.:.

THlRE ;,,!EQr 2" FORrCA~T<: "'1 AD~
AV[QAGr 7.,7.?: LJS • Q H.7 18.4 .90 .31 3.4,:"'(-
~T!J orv 1 0 • (: '-, • 7 1.4 15.~ .98 .47 1 .?l.?
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§lg

FOREellSTER . W[ATHFR SERV.
PRfCIPITATION ON THE GEOr.RAPHIC GRID

<:FAsn/l,j LJ V IJ M STAPS PLUC:; FOFI"!

3 3/74 40 47 12 71 " 4. :'
4 4/74 34 46 19 84 2,4
~ 1/7c:. 46 46 7 60 * + 3.3...
b '?!7r:. 42 ~; 2 t;; 6" " c:;.:. .'

7 3/75 31 54 R 70 " '" c:
" "

P 4/7~ 32 44 ?.~, 0; ::.5
9 1'7(.., 35 46 Ie 82 4,1

10 2/7f, 30 38 31 1DU "'i. 4
1 1 3/7~ 32 53 14 H1 c:".4
12 4/U., 37 36 24 8(, 4,4
13 1 /77 ,.7 :' p ll~ 66 *" + 3,4
14 ';'/77 37 S4 H 7J " ?,::r:
15 3./ 7 7 34 56 S 14 4,5
1b 4/77 49 46 I; 54 " + c~ ~.:

"' , ,.I

17 1 !7f', 36 4~ 15 7R 3,~

1R ~/7B 35 45 • 0 8"0; ?.4j. ,

19 3!'F>, ~~ ~·6
, c:. .qE C;.7,..L ._.;

2C 'fliS 32 4(; lP 85 ~ 9::1

21 1/ 7 ';1 :·2 41 t.i 5'2, "." + 3, :l
22 2/ 7 ';1 56 5£: 7 50 "*" 4.?
23 3F'9 45 LtP b t;C * 3.4
::'4 4/79 32 48 It:; 86 ~.4

2S 1/,,0 19 46 34 114 4,4
26 2/"0 51 ~C! (..:,I tci7 ** 4.~

27 3/ p <":: 35 43 t: J 85 2, '1

28 4/ .CH) 35 52 12 1(-, " + 5,4
29 1/°1 44 43 1'" f) 7 * + 2.4,;:

3G 2/,01 34 ",1 14 79 '" • 4
31 3/1Y1 4i 4C) 12 71 * + 4.,+
3? 4/ P-l ?7 5P 14 8(, 4.5
33 1 /P2 35 53 11 7'5 " + 4. '+

T Hf RE ..'ERr 31 FORFCA$T<; .... ~DF
AVERAGE 3 7 .7 47.1 14.2 75 ~ .65 • 2 ; 3.8.3 • q

• .J

STC D'V 8.1 t:i • :1 7.3 14.2 .£'.'J .44 1.G, .'":1
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§l9

FORECASTER . ANAlOf>[R.
PRECIPTTATTON !'IN THE GfOGR.<\PHIC GRID

SEASCw U \! I-J ~ ST II.R S PLUS r- 0 R ~,

11 3/7( 40 4~ 1e 75 * + 2'. ~.

13 1/ 7 7 38 2'3 ~2 93 3, '1

14 ?/77 48 43 P 5g * " ,,:
,) , -'

15 3/ 7 7 4C'i 43 11 65 * + 4.4
If:: 4rn 36 56 7 70 3,4
1 7 1/ 7 8 46 iH:1 c:; 158 * c;,4.~'

IP 2/7H 33 ')5 11 77 4,4
, q 3/78 40 '12 7 66 *

~: ~'
.. < f ..J • _.

2G 4/78 36 4~ 16 81 4,4
~, 1 1/ 7 9 42 43 1 " 71 .. + 3.c
22 2/ 7 9 40 4H 11 70 * 2, II

'''}'It 3/ 7 9 38 51 1l 71 '" 5,~... '-'

24 4/"r9 17 r) 5 27 l'JQ "',4
25 1/ PC 49 44 f. 5f:, * + If .4
26 2/P.j 4G 54 ~ 64 * 3.~

27 3/'id] 31 J:. 8 1S 78 -=:.4
2A If n< G 39 ~r') 1 C 70 * + '+ , c",

29 1 n~ 1 40 78 21 R" 3,7, ,-,'

~C 2/11 5C :>:5 14 6~ "'** + 5,4
31 3/Sl 49 41 9 59 ** + 5,7
't" If/PI 34 r::;Fl 7 12 4,4'-'~

;,3 1 I '~, 2 29 60 1 J 8D 4,~

THERF PJEPF 22 F0RECASTS ~HDF

AVE R AfT 3q .1 It 7.1 12.2 72.1 .73 .~? 4.G,b.;~;

STu DFV 7.7 P.l 7.0 12.2 .77 .4 0 1.0, f •.('.
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§19

FOQ(C"~TER
. AR T nOUr,LAS.

DRfrTPIT AT rON ON THE GEOGRAPHIC GR 10

Sf AS 0"1 U V \.J M ST AR S PLUS F OR r,~

15 3/77 24 48 2 7 102 4,:'
16 4 j'7 7 47 44 P 60 * + 4,4
17 1/72 4P 4? 0 60 * 3,5
111 2/"7F, .35 ;::;9 1'", (;9 ~ l;

~l ,,'

19 3/ 7 ,., 29 f7 ~ 73 C" ~:.
...1 •••

2 !! 4/"7.c. 2R 4'S 2~.1 97 4. ~,

21 1179 4R 46 ~, 56 * + 4,?
22 2/ 7 9 29 5'1 lIS R& 4,:'
23 3/7'7 28 £:,8 13 84 4, ~,

24 4/ 7 9 35 ')3 11 75 * + 3,3
25 I/PG 31 5? 1£ 84 4,3
26 2/ Q [j 35 ':,5 <:1 7.." 4, :'
27 3/PO 26 57 . ~ 89 5,:'1. , .

28, 4/PC 35 45 lc; R">; ~,4

29 11 P 1 32 49 H: A5 2,4
~r: 2/81 47 44 R ':.0 * + 2.:.... -..

31 3/Pl 45 l+ 4 1 r 64 * + <:, , 't

32 41 t".1 42 ~q l,q 75 ** 5,4
:~ 3. 111,2 42 '19 8, 6 !:' * + 4 ".c::

THERE" ,~) ERE 1° F(JRFCASTS MArE
AVEI\AGr 31;.1 50.0 12.9 75.8 .47 • '3? 4.0.~.7

STD nrv B.2 7.1 6.8 13.2 .f1 .4f .9, .9
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§19

FOPFCt<::TER
=

P[R~ISTER

PRECTPITATIO~ ON THE (; [ 0 Cp ~ PHI C GP I D

SE fI S 0 ~': U V \.' M ST ~,RS PLUS F OR~'

3 ~ /"4 "4 ":9 16 91 4,4
4 4/71; 38 47 1 /-+ 75 * C:,4
c:; 1/ 7 r-~ 33 7,9 "" 93 4 , ~:.' ",-,

0 2/7S 38 47 14 75 * 4 ,~

7 3/7 c 39 47 13 73 * 4,3
R 4/7~ 42 42 15 72 * 5, :Z,
q 1 1 7 (.. 44 4(' 15 70 ** 4,4

1 (\ 2!U· 24 ~6 1° q l~ 4,1)

1 1 ~./7:: ~,4 42 2? 8R 3.4
12 q 17(, ,~6 47 16 7q 1.3
13 1/7 7 36 42 21 84 :Z,3
14 '2171 25 ~,6 IP 9" 4, ~,

1 =, ~/77 33 '53 13 7'7
4, '.

16 (~/7 7 30 '13 "J( 91", 4 • .3~ '.)

17 1/7E 28 1:", 1 2 ~; 91 3,3
18 ? 17:~ 42 'I" P. €>5 * ~' c.:! •. ;

Ie; 3/ 7 P 31 1;;, ') 1f P,4 :", .4-.... ' L

2:, 4/71' 34 ~Q F 8'\ ~., 4

21 1 I 7 '0 3A 40 21 8" 4,::,
;'2 2/7 '} 53 40 F, c::, ""- fr* ?O:J(:

23 '~ /7,:! 39 47 1 :z, 7"'5 * I),"
24 4/7S 35 4h IF 82 3,~

')'" 1!PO 21 43 ~,c:; 113 :3. ~,4._ ...J

2b -;/8(; 45 4 i) lit 68 fr* 4,?
27 31 P. ;; 25 45 "q 103 4.:-...
2fl. 4/P~ 37 4 i' 2? R4 5,4
29 1/P1 28 1':4 17 H8 3,3
3C 21P,1 32 41 21: 93 4.4
31 3/Hl 32 4~ 22 R9 1. ::
32 4/t'l 41 47 11 6q * 5.4
33 1/ F? 25 (,4 1 ~1 84 " <::j •.. i

TW'RE (,,1 r;:~ E 31 Fr)RFCASTS MIIDf
A.VERAGE. ~4 • ,3 4 t,. 0 17.f. 82.6 • 112 ( .00 :Z..7.:".F
S TO Of V 7 ,~, F. •.3 6.4 12.1 .67 t.) .ns 1.1 , • :J
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§19

F OQ EC t. ST [R . CLIMATER.
PPE CIPITATTON or~ THE (~r 0GR AP HIe G~ 10

c:::>:" flS8~! " V ~ M ST,'I,RS PLUS FOR""-'-

.~ 3/ 7 4 49 ~,(, ....: 50 * ~,4

4 4/74 2(; 73 r. 13 c ,5'-;

'j 1n~ 33 66 ,''''. f,.6 &; "1

"
_..

6 2/ 7 "- 3b (=, ! \.1 61 5. c;

7 3 17<:;, 'S~ 46 r 46 * II • c,
D 4 17 15 4'S 54 J ~ '. * 4·:.
q 1 17F 4 1 e·B v "16 2,3

1" 2/7f, 31 (,8 f.F. 4, t:

1 1 3/H ~, 7 G2 \J 62 l'\ t'.. , -'
12 4/H- 32 c:: 7 :j 67 4,3
13 1/ 7 7 24 75 I, 1r:; ~.4

14 2/77 5 If 41) " if!') * 3, :'
15 3/77 ~~ 9 ~c r f,n 4. ,.

c-

16 4177 32 (,7 67 4, c;

1 7 1 17B 4~ c:.,4- " 54 * 5, :;.
18 '2/H 5'i If rJ 4'< * 4. "1

1 c. "';/7P 4(:., r.' .. 53 * 1·:.../J \.;

2 r, 4/7't' 36 (,':3 '1 (-,"l 4,~

2 1 1 /7'-3 2H 71. r; 71 4 .:
22 21 7 :1 36 63 0 6~ 3,3
23 ~/79 37 ' " 62 3,4r) (

24 4/ l L; 2';1 7n .., 70 4,4,
? • 1 I P.:) ~4 f,S f,c; 4, :•.... :::>

2~ 21 ;.,D 36 t,3 6~ 5,"1
'27 3/pn 37 (? · 6" 1 ,4"

2P 4/PC 43 ~;6 "';6 t::,r:;

2 9 11 ; . 2 7 7'"' 7';1 (' • II'L .. !

3" 2/q 34 f, <:; (,<:: 1;,4
3 1 3/';) 1 35 (- 4 1:,4 4 ,4
32 41 r, 1 41' r. q ~'! 4 .:
33 1 I /~ ;~ 42 "'7 <:;7 3,5

T HfP E \<.' F: RE 31 FnRr:-CAST< "'.~f'r-

Avr r A r~ E 37 .7 (. 1 .. u • J 61 .3 .?3 r ,., -\
:~ .8, 7 "• _. • t· V ,. • "

STD o I~ V 7.P ..,
h C'. "1 7.£3 .43

,., ,..
U j • I, C>• L • _.'.' •
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§19

FOR fC ASTER . STOCHASTFP.
PRECI PITATION o~J THE GEOGRAPHIC fiR 10

Sf ASO~' U V ~i M STARS PLU~ FOR""

3 31 74 23 '37 Ie; 95 "',<:;
4 4/74 3F> 36 27 9 1 5.4
5 I/F: 35 45 19 33 e:- ;;.

., >,!

f, 2/7r., 34 4f, 1 '3 R4 4 ,3
7 31 71.; 37 46 1 (, 78- ~, ,I;

[- 4 17S 3? 4A In 8~ 5 • "
'1 1 17(-, 34 42 23 RR 4,5

1 :0 2/7 ,~ 3D 4° 'If'. 8,9 4 ,~t._ ../

'1 1 3/7(~ 30 5 G 1 .~ P8 ':;, ,4
"

1 2 4/U 33 44 22 88 4 ,4
13 1/77 35 .,9 25 89 5.4
1 4 2/~7 ~3 47 If:; 85 CC,4
1 t= 3/77 30 iJ4 2 ~. 94 <=;,5;)

16 4/"77 :Z:1 ::tp, 30 98 5,2
1 7 1 l7P- 32 lj,7 20 R7 ~" '+
1 '3 2/7 f, 37 ~! 0 1 " 74 * '3 ,5,.-

1 9 3/7[:, 30 ~i6
• "t 82 I.; ,41., ' !

'I r 4/7P 3\1 7 7 3:: 10 1 4 .1':.t.,

2 1 11 7 C} 34 44 21 RS c,,5

?2 ? / r ~~ 4 ~) ~H 2i Bn 4,~

23 3 I 7 r:, 37 q4 18 80 4 ,4
24 41 fl, 3fl 40 21 82 r.;,5
'1~ 11 .f. f' 33 4~ 2~ 8 0 :z: ,5c...J

2 (, 21 r· ,.' 4L! 4C 1 ro 7 fj 5, 7.

27 3/ i - 4n 41 18 77 4,5.'

28 4/," r: 33 49 1 7 83 S,c

29 1 / ' 32 4 1 ?f 93 ':' .4t~, .J..

30 2h . 37 42 2L 82 4 ,4...
3J ?;·n ,

3B 4 1
.., r: 81 c::. ,4.. c:.

3? 4/ c:: 3F. 43 2 t'1 B?: 5, ..,.

33 1 I r<: 31 4 :==, 23 t:Cl l". , :,

THERF ~ERr 31 f0RECA.STS PH. 0 r
AVf RA(i" 33 Q 4 , .3 20 .R 85 .9 .(:3 0 • nu 4.6,4 • .,., " c.

STU nr I! .3 .7 " Q A .,) 6.3 • 18 ,. • :}O • C, • ('). ~..•
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§l9

PPECTr'ITATION 0"1 THF fiE..OfiPADHIC GPID

M STARS PLUS FORU

~,r,

'5,4
2,4
3,4
~" 5
3,4
2.4
4 ,c::,
3,4
4,4
2,i:l
5,~

"%,3
'h 4
3,~

5,5
3, C,

4,::
4,'"
5,":(

5,3
4,4
4,3
4,:'
5,5
4,~

3, <-,

4,4
4 • .-,
4, ~i

4,4

+

+

+

+

+
+

*

*

*
*

.'*

*
*
*

.*

***

90
76

lOr:;
73
73
84
7q

Bb
63
93

109
86
8"t:
71
9n

103
73
68

Ul1
7'"':
73
71
63

107
103

8(:,

77
75

1111
:-J'?
7R

23

14

1-':
13
1 ,~

1::
30
2C
17
14
17

1.
, '2,
... "

2J
1 4

1A

.-,
';'1

32
1 ~:

1 r

21
1r
17
14

v

<:'I~
.. - -'

50

41

4 ?
:-5

47
47
43
37
47
F3

IJ

Q/7Pl 27
(4/78) 41
<1177> 22
(lI7R) "36
(3/78) .3f
(3/fH) 36
(';'/74' 3[
(4/80) 30
(?/B1) SO
(3/81> 32

(1/75) 22
(2/R1> 2B
'l/R?) 37
(417°) 42
<3/74} 27
C3/HC) 16
(~/7S)36

(41!,q) 44
'3/ft11 21
( .... /79) 39
<?/79) "39

('+/77> 42
( 1 /18) 49
("1:/81) 22
(217P.) 16
'2/76> 30
(4/7e> 36
(4/gQ) 41
<l/7 q ) 21
(4/7~) 25
(7,/7P) 35

SEllS""

3 3':1~

4 4/74
j 1/7<

E- 2. 17':',
7 3/-'<:'
r '+ 17')

a 1/7:

1" '2/7C
11 3/7C.
17 1t/7~

13 1/-'7
14 217:
15 3/-'7
16 4/77
17 !/7P
1P 21lr~

19 3/7[,
2C 4/7":
211'-79
22 ':J11'0

23 ?:/7?
24 41-' '-J

2:, IIp:.
2(, 2/rc
27 31r<
?E 4/H(
2Ci l/k1
30 ?/h1
:H 3/1:'1
3? 4/Pl
33 I/f.2

Tf-'FPE :":F:PE
AVEPl\r.f

STO DFV

31 FORECASTS ~~~E

'2,2.7 42.3 lB.!
g.l S.9 b.l

.52

.77
.1C? 3.7.4."!
.40 .9•• 7
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§19

FORECA,STER . PERS ANALOGER.
PPTCF'ITATION ON 'THE GEOr.RAPHIC GRID

SEASC~} U V ' , fJI STARS PLUS FOR fl'Ii

3 3rl+ (4/77 ) 25 47 27 1 Q1 4.:
4 4/74 OI1R} 21 52 2 ,. 9:' ~,4_. ;)

:1 1/7~ (4/76) 27 7:C'; 37 109 ~,4.... ~.

~ 2/ 7 "', ( 4117) 41 46 12 70 * 4,3
7 3/7': (2/7R) 4U 45 1 11 73 *' 4,4
p 4/7=. (2/AOl I~ 9 37 13 (·3 **' 4.4
q II?£- (1/82) 3 q 117 13 73 *' 3,~

1 r~ 2/H· C3IBC') 43 4[\ 1e, 72 ** + "1,"."

11 3/76 (1/81> 36 46 17 80 :3 ~~.

12 417 (. (2/81> 45 :"8 16 7 ' ** + ::',4v

13 ,177 (4/74) 34 42 23 BE 4,~

14 2177 qJ,t31l 29 c;.~ 17 P7 4:, ~,

15 '3/77 (4/81 ) 42 Sl 6 63 * + t'; , Ii

16 ,~ 177 (3/7q) 34 41 ?4 89 ~ ,~

....'. t..

1 7 1/78 (2/74) 31 ~_~ 1 17 85 ~" 5
11-' 2171' ('/8,) ~~ ~4 1 ,', 74 * 4,r,

'.,0'

I? 3/?F <2,115) ,33 44 .,.. .-~ 518 :::; '~'l.eI ~.

20 '117 F (-.: 181 ) 3~ 4 ~~ '; I) 83 4. "L
r!~ •.' , ,)

21 1/7~j (?lg1 ) 38 4 r 19 RC 3,3"-

22 2/ 7 r-; '21?Ql 'l9 \) n 0 *** 5. ~.

23 :'./7 ':' O/7'=!) 34 4S 20 8 <:1 5,:'

2. '.
4/7,:" ('/77> 39 ~2 IP 78 1494

25 lIH' (4/77) 22. 36 41 l1A 4,<:
26 ?18C <2/RU 51 '6 12 bO *** ?.,2-
27 ?,I i1 C (1/78) 2(; '56 17 qo 4, ".:
2P 4/P' ( 1 17 E,' 3F. 44 • a P? co, .. 41 '

29 1/,'-< 1 (!I7P) 36 ~5 S 71 4.3
3Q ?1f.J (3!Hli) 24 '-',5 ~ (-.< Cl ~. 5, :'
31 3/1'11 (4/1 P) 36 4 -" 2.:- A~ 4 .. :~

32 41 P1 (3/79) 46 '+ 1 1 2 F,r::: ** 4,<:

33 I/P,2 (2/7P,) 4" 4g 11 70 * + r::) .. 4!.;

THfRF ~iER F 31 F0R'CA~TS ~~.f)r

AVe-PASt:' 37.H 45.7 17.') 78.6 .6'::; .13 4.1,4.:;
STn O[V 13.Li U: .1 B.G 1 Ll. "7 .9~ .34 .el,l.)
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§19

FORFCA,STFR: BEST ANALOGEI?

~RECTPITATION ON THE GEOGRAPHIC GRID

SEASf)~! U V W Po1 STARS PLUS FOR ~l

3 3/74 (3/7?,) 44 47 8 63 * 4.5
4 4/74 (4/7~) 47 40 12 64 ** 3,4
5 117') (4/77) 48 4~ f 57 * + 4,4
r. 2/7"'> ('?178) 57 4C ') 44- ** 5,5,~ ,..
7 3/7':; (2/80) 49 39 1 • 61 ** 3,3... l.

P 4/7"' (1/82) 1:)3 41 5 ~1 ** ~.5

9 1/76 (3/80) 55 32 12 56 *** 2,4
10 2/76 <1/81> 49 36 14 64 *** + 5,5
11 3/76 <2/Rl) 50 35 14 63 *** + 3.4
12 4/7 (, (4174) 47 40 1 2 64 ** + 3.4-
13 1/77 <1/81> 49 37 13 63 ** + 3.3
14- 2rq (4l8tl 4-6 4€- 7 60 * ~.5

15 -:'/77 (~/7q) 54 38 7 52 k* + 4,4
1 G 4/77 (2/74) 59 :>:6 4 44 *** + 5 ,~,

17 1/ 7 P (2/80) 54 39 & 51 ** 5,?
18 2/7P (2175) 57 4;) ~ 4-4 ** ~;, 5,..

19 3/7k <:r,/21> 47 45 7 5 ~1 * 4,~

20 it 17 8 '2/R1 ) 54 ~4 11 e:;(, *** + 4.5
21 1/7 (~ (2179) e:;3 40 6 52 ** + 2, ~,

'"\'"> ?/7g (1/79) 53 40 £ e:;2 ** 2.r:-,.:. £.

2~ ~I 7<"1 (3/77) 54 3F? 7 52 ** 4.4
24 4/ 7 ') (4/77) 42 43 1t;. 71 * + 4,4
25 1/80 (2/81) 49 40 1 " 60 ** + 4,3;.;

26 ';'11',0 (1/7B) 54 39 (: 51 ** 5. 7

27 3/8" (1/76) e:;e:; 32 1 ) Sf, *** + 2,4
28 4/Be- (3/78) 4 E, 43 10 6 :,. * + 4,4
29 1/81 n/A() e:;2 34 • It' 6e *** + 4,3..~
30 21k1 (tt/7?') 54 34 11 56 k** + 4,S
"1 31 p.l ("!-l7q) 50 42 7 56 * + 4. ~...... -ir.

32 4/H (2/78) 44 t:'> ~ 58 * " 7.' '- c:. • •...
33 lIP? (4/75) 53 41 <; 51 ** + 3,5

TH[RF ~E RF 31 FORECA STS MfJOE
AVfRAr:.r 50.";1 3Cf.6 8.5 56.1'1 2. PC .55 .3,7,'1.2
STD DC-V 4.3 4.5 ~.7 f>.5 .73 .51 1.G. • Q
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H9

F \1R fC "',~TER
. fMPR '''A RKOVER.

n Rr ("p.' IT AT TON C ~I T rlF r;~J)GP ,V'HTC GP 10

S!:.- /,SO'\: U V ' ' M ST ARS PLU~ FCRi'1'/

:'Ii :, r' 4- 3q ,~ 4 1 F- 76 * 4 ,4
4 4 174 ~ " 50 1° 8P- S .~~ ..

~< Ill" :55 Il b 1f' P,? 4 .4
(, ~'/7 " 45 40 III f, p, ** 4 ,4
7 3/7" 45 4 r: 14 S[j ** ~ ,4.'
P. if I?<=" 43 37 1 c, 7~ ** ::. ~.

C'; 1 17(- 41 37 21 7S 4 ,4
1 L ~? / 7 F 44 4 3 j2 67 * + 5,4
1 1 3/7: 4:>: l~ ? 14 70 * + c; t~

-, '.'
1 2 4 I~( 38 --q ?4 ,~<~ 1:.,4

1 ?:' 1 r'7 38 1+ 1 2~ Po' ~,l;."-

] 4 2/77 4g .:;.? p 58 * 4,~

15 :;1'--' 44 ~8 1 7 72- ** + 4 ,4

16 4/77 43 "l. 4 2? 7A 4 ,I;.
1 7 1/7 F 41) 4? l? 661 * 4 .':'
1 p 2/7b ?l:) c:; 1 • "7 77 5,51,

1 9 3/7i' 42 4 f1 , 7 74 ** ~I. r::-'-

2 " 4/--'r 41 4"7 1" 7,3 * if .4
2 1 1 I 7C: 4 1 '3 c, ~? ~~ 81 C' , ~:

~2 ~ /7 c.. 43 :'i ~
,~ .,.

7'3 t. ,<::'. v L-
- ~ 3/ 7 9 44 43 j ? £:7 * 5,5c:.~

24 '+ / 7 " 4U Il 1 .P. 77 ~ ,to
j. "

25 11,: n 44 :,q JJ 71 ** + :-.• 4

" 6, 21 n l: 39 "T (: 24 P4 5.<::
27 31 p: 37 4 ' 1J 7F, C', , :.

·0

2P 41 f~ ~, 37 51 1 1 7:>: * + c::.::
29 1 !l-,l itt; b 1 1 "7, 67 ** + 5. 7 ., -
:3 !' 2/P 1 3~ 4 ') ,:

,.
.~ ~. ~,T

3~ :'l/Pl 3~ 44 1 9 P '-', 'j • ~.'''-
:( " 4/,- l 37 44 H ~i' 4.'-,'-' (_.

:~3 1 n r~ 4P. 7 P- i " {,4 ** + ~.4

TH[Rr -'ERE 31 I- ORFCASTS ~'r,DE

AVE ?AFE 40 .9 4 J .3 11-:. F. 74 Cr .77 .26 4.4.4. I:.,•
STn Q;- V 4 • Ii <, 4 • "2 7 .1 .('4 .44 • p, • r:~'.J • ..•'
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H9

FOPECA<;TER . PROR MARKO VCR.
PRECIPITATION ON THE GEOGRAPHIC GRID

S[flS"~J U V l<! M STARS PLUS FORM

3 3/ 7/+ 50 4C 9 58 ** 3,4
4 4/74 52 40 7 54 ** 4,4
5 1/75 48 39 12 63 ** + 5,3
f.. 2/75 50 37 12 ~1 .,.* 4,4
7 3/7<:' 61 31 7 45 *** 4,5
P 4/7~ 61 24 14 52 *** 3. ~,

g 1/76 55 :'i4 1 0 54 *** 2,4
10 ? /7>:, 49 ~,9 11 61 ** + 'h4
11 3f7( 59 34 5 46 *** + 3,4
1 2 4/7':, 42 45 1" 69 * + 5,5<.

1 ~ 1/77 39 4r 2C IHi 4, ~.

1 4 2/77 54 34 11 51; *** 4.5
15 :,/77 47 38 14 E,6 ** + 5,4
16 4/77 4q 35 15 65 ~** + 3,4
17 l/7E 52 31 16 63 *** 5 ",~
lA 2/7k 49 43 7 57 * 4,3
19 ~/78 51 42 £:, 54 * 5,5
20 4/'7E 54 4(' ~ 50 -0:* + 5.5
21 1/79 5C 7.,7 l' 61 ** + 4,4<.:.

22 2/7 r) 48 4 n 11 F,? ** 5.2
23 3/79 5(; 37 E 49 ** 5,4
24 4/7 0 43 40 1~ 72 ** + 5,4
25 I/pe 54 37 e 53 ** + 5,~

26 2/;<,) 42 1\ 6 11 68 * !",.4
27 3/PD 48 35 1F 67 *** + 3.5
28 'till ;J 51 41 7 55 ** + 1\ ,5
29 1/~1 4D 41 1 P, 77 4,t)
3n 2/P1 52 37 lC 57 ** + 5,5
31 :,/81 48 ?;,B l:" G4 ** + 3,4
32 4/131 52 :zq 8 55 ** 4,4
33 1/112 45 43 1f: 1:,3 * + 15.4-','

Tl-'~RE ',I ERF" 31 FORrCAST~ MAOf:
flV(RAGF 50.1 38.0 11. U 59."3 1.97 .4 P 4.2,4.2
STI) OF-V 5 c; 4.4 ;:.• q 8.3 .84 .51 .9, .8.-.
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§19

FORECASTEP: HYARIDrR

PRECJrlTATJO~ O~ THE GfOGRAPHIC GRID

u v t~ ST r~ ~ S P L US FOP ",'

,3 3/74
4 4/74
5 1/7r:,
(-, 2/7'>
7 3/7'j
R 4/7r.:
q 1/7(...

1'; ':'/7(',

11 3tH
1'- 11/7(:

13 1/ 7 7
14 ';'/77
15 3/77
lS 4/77
17 J/78
1P. 2/72
lq 3/7/,
20 4/72
21 1/~3

22 217'1
23 3/ 7 '}

24 4t7'}
2:J 11':;
26 ?:/i:0

27 3/0,r
::'8 4/[\['
29 1/d1
3C 2/~n

31 3/81
32 4/in
33 Itrl2

39
38
32
48
53
::' '3
47
28
45
38
30
54
45
4'3
44
35
3G
,~ 7

27

31
33
26
39
47
37
3?

II 1
t;')
_' 4.·

S7
to:: 1

Itt
4

17
'+

H
r:!

H
14

1~

14, ')

12
14

7

r
11

Ie
1 7

11
12
12

1:'
(:

79
65
84
"i5
56
45
~ "<:Ie
gE>
63
74
83
~;7

6~

£,2
Gg
76
6"i
57
'11
'I£=>

57
74
P?
89
R"i
77
8<;

7'2
51
7"';

17:

*
***
***

*

*
*.

***
*'

**
*'*..
*

***
**
*

*
*..

+
+

+
+

+

+

+
+

-':,5
f:, , ~

5,']
4,4
3, ".i
4. ":"

3.?
4,4
3,5
':.4
4,4
"7., c.

4.4
5,?
4,4
1:"),4
~ .;.. , .'

4,4
4.4
4,3
3,4
4.4
[~ • ?'
3. '+
2.4
4,~

2,4
4.4
3,5
4 , tj

4,3

TI-l[R~i[RF ~.1

AVE°A/'':f
STO D'-v

FC'RtfASTS r·1tor
43.4 47.4 11.3
9.~ ~.1 4.~
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§20

20. Average Precipitation Scores for Each Season

This section parallels §14. now for precipitation.
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§20

AVERAGES RY SEASON

PRECIPITATION O~ THr GEOGRAPHIC GRID

iJPHfP

F (' PEe II ;' TER U V 1~ M STARS

JERRY ·:\~·~I.~S 38.~ 41 .1 19.1 71.4 1.13
JJE!lTH~P ~fRV 39.3 4"'i .1 14.6 7 '1.4 .P8
A~:ALOFth' 40.7 43.7 14 .7 73.0 .c:;o
ART orUl"cLAS 40 '" 47.6 11 .2 70.0 .60.0::

HUr~A\: :,V!-R.AG~· 39.6 44.1 15.3 74.7 .81
HU~HI S Tr' [lEV 8.7 ~.9 A .€, l~, .8 .92

PFR~I <:T'-O 31 .f, 46.h 2 (I • F. PB.1 .25
CLTMAH'" ?i4 .3 6'+ • H C.0 E.4 • P, .1 :'
<; T(JCH 11 '3 H' R 33.~ 4:, 7. ') .; .t:; P8.3 0.00

• ...J ...... '"

PLU~

.~, 0

• IS 3
.33
.4 Q

.lfR

.'11

FORM

3.25.3.25
.3.2t:,.?i.2'::
'!J.~,7,~.r·7

:3.4(. .:3 .4(,
:z..37,3.37
.84,1.11

p

(,
c::

PURE l\\u\LOGER ~, 1 • t} 47 • R 20 7 bt!.3 .25 .13·,.. ;

Pf R S .1I,~:·.L0S[ R 33 .4 4'+ • 5 21 .1 K6.B • 2~) • 13
I=I(<;T r~;ALnGFI? S1 .6 ~p

,- p .s 56 '% 2.13 .75• ::J ."
fMPP MAkKOVFP 42.1 :z. r.; • 'J 17 .'..J 73 .9 .f.\S .38
OQ'J P t.'Ar.'!<'nVp< 48 • " 37 .R 17: .::r. (,4.3 1 .63 .'50,.' .'
HY8R lOt''' :,4 .4 :'<; r 14 • l, 7P..(, .3R U' CO.0 •

3.00,4.2:. 8
4.13,4.DC p

3.38,3.7", ()
4.3F\,4.1:' ;..
4.2:,.4.13 Q

?',.75,3.(':~ p

Sf=' R'PiG

F0Rrr. ,II, 'c: TER LJ V ~..1 M ST~R.S PLUO:: ~OP'" ~O FCC:T

,JERHY N i~ ~'1 I A S 37 .9 4t:. 7 14 e 76 .0 1 DO .29 ':' .2Q,3 .14 7·..:. ·..,' •
WU. TH[R :-:CqV '+0 .7 4<; r. 1't, .~ 11 .~ 1 • 00 0 .no 4 • (10 .~ .iH 7-' .
A!\' AL 'l r,=:r; 4:' "1 47 • n r· .8 66.6 1 .20 .2ft 3.rO,4 .00 ~.

• c..
AR 1 QC\I:,LAS 3C, .5 S :. " '3. ~;

..,~. • C .25 .21) 3.71",3 .sr. '+.. t:.

HU~~ r"r~ AII FR Ar, t.' -"'9 .4 47 r, 1::' "- 71 .9 91 1 7 3.7L .~ .6 1 73• c., ·... ; • •
HUM:\~J ')Tn Drv 7 .7 '.4 n .1 1 1 .7 • 95 .39 J .OtS , • (~c:;

DFPC;Y ST FQ :',7 .[\ 47. ~.} 15 .0 77 .0 .8f-, 3.8f ,4 .1 lj ..,
CL plAT" 3CJ.9 Sq. 1 0 • ~! ~; q.l • 29 4. • 14 .3 .71 '7
SH'CHAS'H: R ':"') .'1 '+ '+ ·(; 1 8.r Al .7 .14 a• " 0 4.14 ,4 ,

" 7.... ,

PURr ,H! ,\LOGFP 7 '1 ~ "11 ·:~ 17 .ll PF> .1 57 14 4.2Sl .4 .14 7J., .' • •
PE R5 ANt,LDGf.R 4'; • (' 40 .6 1?4 (,').4 1 .43 • 14 4 .14,4 .t r'! ..,... ,
fH. ~ T A~,AL()GfR

C' ... i.:! "2;C ., £ .3 ~. 7:, .0 '1 .1 f! .29 '+. 4~· ,4 .7) 7..'t!:. ·"
. .'.." ......

E:'ApP '~A ~I'<OVFR 41 .6 41 • 1 :6 .3 7"2;.7 1'::"7 14 4.57 ,4 .4: 7·,-' ; •
PRrHJ. r,' AF Kr) Vr k 49.1 3".ll 1 '1 .4 1= .' .3 J • 81; .~9 it .43 .3 • fl(· 7\ u

HYRP TDr ~~, 41 .4 4<:, ·~} 11 i:'8.6 1 .29 .1 4 3.Bb,4 ,. :1- 1• J ·",..
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§20

SUMMER

FORECA~TrR U V ~
y STARS PLUS FORM NO FC<:T

JFRRY NAM I A~ 4C.~ 44.5 13.9 72.3 .88 .25 2.BB,3.6:z. p

WEATHER SF.RV 36.5 50.3 12.3 74.8 .50 .13 4.00,4.DO p

ANALOGE? 40.5 4R.O 10.5 69.0 1.0C .50 4.33,4.33 f
ART DOur~LAS 30.4 ~4.8 13.8 82.4 .20 .20 4.60,4.00 CS

HU '.4" ~I A\fFRAGF 37.~ 48.9 12.6 74.1 .67 .26 3.85.3. 0 (- ~7

HUMAN STD OEV 8.4 f,.9 0.1 13 .0 .68 .45 1.2f, .8 r:;

PERSIST~R 32.1 48.8 18.1 8!S.O .2'5 3.50,3.7':' P
CLP'ATEP 41.Fo 57.4 o.0 57.4 .38 3.~,R.3.8B F;

STOCHIISTrR 33.1 47.4 18.5 84.4 0.00 o.no 4.75,4.3,1-{ p,

PURE ANALC'GER 32.8 5Q.1 16.1 82.4 .75 .13 ~~.f3,4 .3p P
PER~ hNALOGrR 34.0 47.1 17.9 82.9 .25 .13 4.25,4.2~, P
REST A~HLOGER 50.4 39.5 9.1 57.8 1.RP .50 3.50,4.25 P,

E~PR '''AcKOVEP 41.3 42.1 15.6 73.4 1.13 .?-5 4.75,4.6~, 8
PROP, M!\l\KOVER 52.5 3f:..9 9.1; 56.1 2.25 .50 3.BB,4.3R P,

HYPRIDER 4'3 • (0 44 .(i 10 • P, 66.1 1.00 .3A 3.00.4.63 P

FALL

FOPFU<;TER u V '( M STARS PLUS FOR'1 NO FesT..
JfRRY ~I AM I AS 30.3 to?? 19.5 88.2 .50 .17 4.33,4.~G h
,:rr.TH[R $F:RV 34.8 47.6 H. .6 80.9 .25 .25 3.88 .4.50 p

ArJALIJCfr:- 32.4 ~2.8 13.f 80.4 .2G .2r 4.00,4 • 20 to.

AR T nOUGLAS 37.4 4f:).2 16.4 78.0 .PG .40 4.20,4 .DC ~

HU~Ai\i AVfRAG[ 33.7 48.6 16.7 82.0 .4? .25 4.08,4.3·3 2<\
HU~A\i STD DEV B.4 5.9 7.3 14.6 .6'5 .44 .88, .64

PFRS1SFJ, 36.f 4:). :' 1"7.1 7'1.5 .39 3.88.3.7:, n
CL P~A rr:o 35.4 (-,~.f, o•n (,3.6 .13 4.25.4 .13 P
STOCHASTfR 33.6 41.9 23.<) 88.9 O.OG 0.1'0 4.7~,3.7: B

PURr .~~v~LOGEn 36.4 44 .3 12.4 8J .0 .5(; .38 4.00,4 .3 R [3

PERS MAtOGER 3c;.n 42.3 17.E 77.P .75 .13 3.FHi.3.7C, p

BEST AI\iALOGf~ 4tj.C 41 • 1 R. (3 58.9 l.ee .63 3.5D,4.25 p

F ~~p p fJ,A9KOVEP 38. FJ 4?1 lB • ." 78.6 .1:)0 .2~ 3.8[',4 .75 8
PRQR f"IARKOVER '::iO.5 3P.O ID.5 514.0 2.13 .;3 4.13 t 4.5(' P,

HY~RICfR 42.1 47.6 9.~ 66.1 1.13 .50 4.3Ih4.13 8
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§21

21. Average Precipitation Scores for All Seasons

This section parallels §15, now for precipitation.
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§22

22. Each Season: Significant Precipitation Forecasts vs. Region

This section parallels §16, now for precipitation.
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+ ( - ) P! n J CAT E S S J (J N1FIe ANeE n F T "f q [" G! 0 N AL U
AT TI-i[ ~]r)~HJf\L 9GflG> PU<CE~;T CONFJO[f\!Cl::: LF::VEL

:',4
4.4
'ft 4
'+..3

3. ~;

4. ~,

'1,3
4.5
4,~

:::;,4
r:;. ~~

pte ~) r, H S ~iD NPL SPL r;RL MDIli APP GLJC t TC

+ + +

+ +
+ +

....
...
...

...
+ ... +

FOR [ CAS T ~: R

J F RRY ") ,.. :J 1 1\ ~

wEATHFR ":FRV
AN"LOr~Er;

ART OrUGlAC:;

PFRC)TSTrp
CLPf,~T[W

ST0Cl-lt<:,TrR

PUR E PH, t ') Gr R
PERC:; /"~~AL'Jsrr;:

BEST t,~~M.!)(:rR

[f"PR r"AR!<0VER
r' p () P ~1 A R r< f) vF. ~
HYRRILFR + ...

',2
4 t ",.

;;, ,3
'1,3

" • ?
r- , -.:,

"'." ,',

4,5
~,2

5lt3
"",5
':,,,4

? ,1'1

+(-) I~DICATrs STG~IFTCA~Cf 0 F fPC RE~IC~AL U
II T T H[ '! r ;\I, ~ ~Jf> L 0'" 1 (;' P E Q r nn CrH' F J 'j [ ~i Cr L::: vF L
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§ 22

SEASO~: 27 3/80

PRECIPITATION ON THE GEOGRAPHIC GRID

F0RfCftST'R PAC N~B SWO NPL SPL GRL ~OW APP GUC ATC

JERRY NAY.TA<)
IJEATHER SERV
ANALOG[P
ART 0 (' tV l. AS

DFq('T~TER

CLP·ATE~.

S T fJ CI~ AST r R

PURE At'o.IALnGfP
PER<: ANALOGER
BEST ANALOG[R
E ~- PR ~~ At\ t< (l V[P

PROR ~1Af\Kr'lVER

HYBIU[")EP

+

+
+

+

+

+

+

+

+

+

+
+

4,5
2,4
5,4
I:).~

11,5
1,4
4.5

'i,S
4,5
?,4
5,5
3,5
2,4

+ ( -) HiD 1CAT f S S I G~II FICA NC [ 0 F TH[ REG ION AL {I
AT THE ~OMINAL SOClG) PERCE~T CONFIDENCE LEV[L

SEA ~ 0 ~.) 2 h 4 I P I'l

PRECTPITATION ON TH. r;EO~RAPHTC GRIn

FORFC~~TER

JFRRY ~,,,rJAS

wfllTHFR SERV
ANALOGER
ART OGW;LAS

PEP'3I~TLR

CLI~ATf~

ST{'CH,~STrR

PURE ·~NALOG[R

PERS M'JALOr.FR
REST A\!~lOGFR

r"~PP MARKovrR
PROF=' ~ARK"'VFR

HYBRIOER

PAC NrR S~O NPL SPL GRL MDW ADP GUC ATC

+

+

+

F OR t~

'" .")

~'. 4
4.5
"',4

F;, ,4

"',5
C;.l:i

4, ~,

5,4
4,4
'5, :.
4.5
'",3

+ ( - ) I ~i DIe AT [ S S I (J '" I FIe ~ l\} CE () F TilE REG T0 'I) Al , !

AT THE ~nMINAL greIG) PlRCE~T rn~FInENCE LEVfL
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§22

SfASOl\'::'Q 1/8J

PRECIPITATION O~, THF GEDGRADHIC GRIO

PAC ~GR S~D NPL SPL GRL MOw APP sue ATC rDRt/,

drl\RY NflYIAS
;,.'EtTH[r ~~ER\I

A ~J A LC q:-r.;
ART nOllr,LAS

DFR~TST'R

CLP'flTFQ
<;FJ(!-J !\<:;T~R

pUKe JVi/\L()r;~p

PF R <:: !, ~l ;~ L n r, r ~i

QEST :Hil'!.r"sr o

[YPR i"A~KOV£:q

pqoo ['JA~~KnV,,-'1

~-!yoRIDr?

+

..

+ +
+

+

+

...

+
+

+

+

+ +

...

•

...

+

+

+

::',1
2.4
~.3

:: ,'1

:" ~.

;: • /1

"1 c:J' ,.
If , '7

4.,3
~, :.
" .5
~:. If

+ ( -) 1 'J DIe I.; Tr S sr G~nFIr A" CE n F TH [ REG I 0 ~·l AL U
AT THr 'j!"~qNAL o,,'1Pl prRrE~,'T rO!\!="H"\ftJCr LrlfFL

SEA~I}·· ~;. 2/ p 1

PRE r: I P T T I"~ T 1q '" 0 • t TH ~. f, F I") ,~; R ~ P ~; I C GP I D

rppM

JfRRY rJfJ :/. T AS
;,lEATHER SERV
ANAL0('":r f ;

flRT nrU"LAS

P':::R<'lSTER
CLIMAT[P
STCCHt,c;TfR

P lJ R > t!\' ALnG r;' p

PER", fNALOGfP
~EC::T ANAu)(;rp
F.~PR ,J:ARKOVFR
PROP t·'ARKOVER
HYL<PTnER

...

+

+

+

...

+

+

+

+

+

+

+

+

4. '.)

1+ ,4
5,4

(1,4
c;.4
Ih4

4.4
r:', , :z
4, :,
5.3
r;;;.5
4,4

.. c- ) I'" DIe AT [S S I G~q FTC M' e E 0 F T H f. PEG 1 rw ~ L "
AT THf ~0MINAL onClC) PEPCFNT CONFIDENCE LEVEL
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§22

SEASO~! 31 3/81

P RreT PIT AT ION n '-' THr GE n r: RAP HIe r, P I 0

F0RFrl'-STER

Jr::RRY rHJ'! A'S
io/f"lI,HrR SFRV
ANALOGFi-:
M:J, r'!(lIJGLAC::;

PEF<.SI~F~F'

CLIMflHP
STnrHllSTrR

:,4
4.4
'),7.

<.:, , i!

1 , ~,

4,4
1",4

P 'f R E fI ~,~ AL f) r;.- R
PER S A~, C\ L Q GER
REST AI\;AL0GrR
P'pP MO-PKOVEP
PROP r'ARKrVJ='"R
HY8RTOE.R

+
+

4. t:::

4,:>:
4,5
S,5
.7:.4
.3, :,

+ ( -) I ': n JCAT f S S I G"J J F I CA"! C[ 0 F THF REG 10 !\J AL ,f
A T THE \; f\ M rNA L 9 C( 1 J) P[ RCE "" T Co rw IDE NeE L f Vr L

PQFCIPITA,TO~ n~ THr GEGGPAPHIC ~nIO

FORECASTrR

JERRY ·.l.A~lAr::.

wEATH~R CC[RV

ANALnGE9
A,RT nQUH.AS

prRSlc::TFP
ClIrJ,ATFR
STOCH"I.STFP

PURE A~J"'lOGEP

PER" flr,{\Lnr;[R
8[ST HI;,Lor,rQ
FtvlPR ~'ARKrVER

DROP i":A0i<OVFP
HYRPIDCR

+ (-) P! 0 TCAT F S S J P1l FTC A"' Cr i) F HI F R[G I 0 "ill L U
AT THE \~nMTNAL °r'10l PfFCn,:T CO,r:lf'lTNCF LEVr-L
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It , ~,

4,4
"',4

:;,4

II , r-;

~) , ~.

:? •.3
4,~

4,4
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§22.

SEASO~i ~53 1/8?

PRECIPITATION ON THE GEOGRAPHIC GRID

FOREC.aSH-R PAC NGR SWD NPL SPL GRL MOW APP r,UC A TC

J f RRY N /I '11 AS
:;lEATHER SERV
ArJALOr;rR
ART DQUr:! AS

prRC:;I~TFF:

CLI~"'T[R

ST0Cf-lASTfR

+

+
+

+

+

+

4.~

4.4
4,5
4.2

PURE H',~LOGr-R

PERS ANALOGER
RE~T A"JALOGFQ
E... PR r~ A P: K0 V E R

PROP MARK0V[R
HynR I DP'

+

+
+

+

+
+
+

4,4
1:", , 4

~., c:;
3.4
te,,4
4,3

+(-) 1~\'DICATfS SIGNIFICH'Cf or TH':: R(r;IO~'~,L U
AT THr NOMINAL 9"(10) PERCENT CONFlnENCE LEVEL
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§23

23. Each Forecaster: Significant Regional Precipitation Forecasts vs. Season.

This section parallels §17, now for precipitation.
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§23

ANALYSIS BY GEOGRAPHICAL REGION

FORECASTER= JERRY NAMIA~

PRfrIPITATIOIV O~ THE GFO(;RAPHIC GRID

SfASO" PAC N (,8 S~D NPL SPL GRL MOW APP GlJC ATC FORf.'

:3 3174 + + + 2.,3
4 4/74 5,5
5 1 17<;, + ... 3,3
6 217~ + + ... ?,:,
7 317"" + 3,5
p 417 r., ... 3, ~,

q 117 (. + 5,~

1(; 2/7f + + .3,3
11 3/7 F, + 4.3
13 1177 + ... ... 2.• ~

14 2/77 + 1),4
15 3/77 ... + :'i , .'
17 1/78 + ,+,5
IH 2/78 + ... 2,3
lq 3/7 P + + 4.:')
2D 4/ 7 ij + 4,5
21 1/7 :'1 ... ... 3,3
22 2 /7 ,~, 4,5
23 ,!:,/7': + + + ... 0,7
24 4/79 + C;,4
25 11 B r + + ~.4

2h 2/f-::' + ... + "7. ")
•• 4-

27 .3 I P, " + ,+, ~,

?8 4 I P, t1 "'.. ~
2 q 1/81- + ... + :',1
3G ?/fn ... + l~, 2
3] 3/81 + ~,4

32 4/? 1 + ... 4,3
?3 lIP ~ .. 4.5

DrT SIr, F0P ... 17 17 2g 24 17 17 21 "7 1 ,~ 3 3.313,3.5°

... c-) PE'TCATfS 'SIG"IFIO~0CE OF THf REGIONAL IJ
AT THE: \0~INflL ':'('(lC'> PERCPH CONFIDENCE LEVFL
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§23

ANALY<ns BY GEOGRAPHICAL REGION

FORECASTER: IJEATHER SfRV

PRECIPITIHI0N ON THF GErr:;RAPHIC GRID

SEA SO'" PAC NGR S ~,i 0 NPL SPL GRL MD\1 II PP GUC ATC F C: R ~.

3 3 /74 04- + 4,3
4 4 174 + ?.If
5 1 17 "", + + " "1;,) , '.,

6 2/7 J:, S.s
7 3/7"" "),~

B 4/75 C::. , I)
q 1 !7 F: + 4.1

10 2/7 r, + :::,4
11 :z; 17:: c,4
12 4 !7t:. 4,4
13 1 177 .. 3,4
14 2/77 .. .. ~L ,3
15 3/71 04- 4 .. ':'
16 4/77 r:: , "';
17 1 /7 g + + "3,3
1 H 2/713 + 3,4...
19 3/78 04- .. 5,3
2 ,-, 4/7 }~ .. 3,~

21 1/''-' + .. 3.3
") .., 2/7 C) + 4,~(.~ c.

23 3/79 + 'i,4
24 4 / 1") • 3,4
2') 11!3(' + + 4.4
26 2/ d '\ 4. !O,

27 3/FP • 2.4
2r. 4/FL :-,4
')q 1/81 04- .. 2,1+(-

3[; 2/F.l + 4,4
31 3! 81 .. 4,4
32 4/81 .. 4 c:... "

33 1 IB2 .. 4,4

PCT SIr; ~OR .. 1 ", " 26 1 '} "-': U [ l- e
7,.77.3.0~j,..... ,_I ~

.,-\ p.·l0rCATFS SIG~!IFlct',CE n~ H·IE PEG! 0 ~Jf\ L lJ
AT THF ~, n ~~ I ~J !, L n(': ( 10 ) ~[h (niT cm,,'F JOniCE LEVfL
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§23

ANALV<;:IS RY GEOGRf;PI-lICAL RfGIO~'

FORECASTER . ANALOr:;ER.
PRECIPITATIO~~ 0" THE GEOCRAPHIC GRID

Sr"SQ' PAC ~!G g SvJn NPL SPL GRL ~n.W APP GUC ATC F t\R 1.1

11 3/7'-; -+ + -,::,5
13 1 177 + :~, 4

1.'-+ 2/ 7 7 5,!)
15 3/7 .. -+ + 4,4
1f- 4177 -+ + 3,4
17 1/7 p 1::·.4

IR 2/7 '':- + 1+ ,1+

1 " : 17;: t:, • 5
") ,', 4/ 7q + 4,4(..i..;

21 1/73 + + -+ ~" 2
22 2/7c' + + 2,4
23 3/ 7 9 c::.c:;

24 4/7 ',; + "',,4
25 11 k: + 4,4
26 2 I b C, -+ + ~" 3
27 3/8~ -+ C},4
2k 4/fJ.':; Lf,~

2g 11 P 1 -+ + 3.3
30 ~ on t=:,4
31 31 >11 + r.. , ::

32 4 IR 1 -+ 4,4
33 1 'Pc 2. + 4.5

peT ~)I r, f{lR .. 1/~ "'. ~. Q 1 1+ c:; 14 g 14 n 1B 3."3S,4.G:\~..}

+(-) r~DICATES SIGNTFICA~CE OF Tp[ PEGrO~AL u
AT THE '!'JMHJt\L Q!"(l[;) PERCE~!T CO":FIDENCE LEVfL
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§23

ANALYSTS BY GEOGRAPHICAL REGION

FOR EC AST ER: ~R T nOUGLAS

PRECIPITATlnr-,1 ON THe GEOGRAPHIC GRID

SEASO\' P ,t·C ~Fi8 SWD NPL SPL r-,RL MOw A pp GUC ATC FOR !!

15 -:'/77 + + 4,:"
1G 4/77 + 4,if

17 1/7'~ + "",5
18 2/7 '6 1),,5
19 ,~ 178 5,,5
?J 4/7P .. 4.5
21 1/7'1 + + 1+ " ~.
"'1 2/74 + 4" ~!LC-

?3 3/7 t,~ 4,5
24 4/7'-; .. + 3,,3
25 1/13" + + '+,3
26 2/AJ .. + 4,,3
27 3/F!.j .. l),~

2R 4/8-] .. 5,,4
29 11tH + .. ;>,,4
30 21 H1 .. .. 2,3
31 3/~1 +- 5,4
32 '+ ,q 1 .. ";.4
33 lIP, 2 + + .. '+, 2

prT SIr; FOq + n 1<; ,?J 11 5 26 11 21 11 11 4.0C,3.7 a

.. ( - ) I\DTCATES SI G'JI FIe A~" Cf OF THE RE GI 0 r~ AL U
AT THF t,j nM I rd t.L g r" UP ~TR rEN T CONFIDENCf LEvrl
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§Z3

Afli AL v Sr s RY GEOGR~PPICAL REG 10 N

FORECASTFR . PERSISTFR.
PRECIPITATION O"J THF GEOGRAPHIC GRIn

SE.':\ S (1 ~, Dr,c ~J r. P Sl.; n NPL SPL GRL Mnw ADp r,UC fTC !=CRM

3 "17 4 +- +- 'h 4
4 4 /74 5,4
5 1/7<, 4,5
6 2.1 p~ 4,5
7 3 17 '" +- +- 4.3
8 4 /7 c: +- 5,:Z
q 1 /7 (. +- 4,4

1 '; 2/7( • 4,5
11 "!J /7~ • • 3,4
12 4/7,', • +- 1,3
13 1 '-17 ... • 3.~

14 2/77 • 4,3
1 :, 3/77 +- 4,4
16 if 177 + + 4,3, I

17 1 /7p, .. + 3.3
Hi 2/7", ~i, 5
19 ,~/7 k ... + ~.4

20 1+!7;~ +- +- ~" 4
21 1 /.., " +- It,2
22 2/ 7U • 2,5
~'Z 3/ 7 '; +- 5, ~.L ....;

24 4/7L, +- 3,5
25 lIB!' + 3,<;;

?b 2UF +- (h2
27 3 / 8~; +- 4,5
2B 4/8 r 5,4
21 l/Pl ... +- + "7,.3
3- (I 2/ Fi 1 • lot.4
31 3/1n • +- + 1,3
32 4/,0. 1 + 5.4
3j 1 /8') 5.5

PCT SIr: f='(}R + (. 1~ L3 ?"! 13 1[. (, ' ,:::; 16 3.71,3.tu•"- .

.(-) P;D I CATF S SIGNIFICA~Ir.E 0F THE REGIONAL (}

AT THE 'j0~J~AL 9 [. ( 1'.1 ) PFR(ENT CO~;F IDENCE LEVFL
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§23

ANALYSIS RY GEOGRAPHICAL REGION

FORECAsr'R: CLIMATER

PRErIPITATIO~ O~ THE GEOGRAPHIC GRID

Sf ASO~' PAC NGR S~U NPL SPL GRL HOY APP GUC tTC F OR~'

3 3/74 c,,4

4 417 It :1.5
~ 1/7 r:i .. ~. ~,

h "- Or:; h,.5r.:

7 3/7". .. 4,5
j:l 4/7" .. 4,3
Q 1/7 {co .. .. 2. :;

ID 2/7 c .. '+,5
1 1 3/7 r 5,~

12 4/7<', ... 4.3
13 1/7 7 .. 3,4
14 '?/77 ... .. ~.3

15 ~,rn .. .. 4,?
16 4/77 ... 4.5
17 1/7A .. <.; ~

~,' ~,

Iii 2/76 ... ... 4.'
lq .7./7~, .. ... 1,'3
20 4/7", .. .. II , ~.

21 1'7 1 ... 4, ~,

")'1 2/7 'J .. ... :'>.3',. c..

2 ~, 3/7''-1 .. ... 5,4
24 4/7" .. 4.4
?~ 1 /',J .. I+,3

26 2/P;': .. 5,~

27 ~, I b ':' .. ... .. 1,4
28 4/8" 5,5
29 1/><1 .. ... ?,4
3C ? I R 1 ... 5,4
31 ~/8] ... 4,4
32 4/ P:' .. 4,C::
33 1/82 + .. '"- "

peT s J(~ F () ~ + 1 ( :26 f l~ H 1 (.. l~ J n 1 " ~ 3 .A 1 ,?81

.. ( - ) 1\' ~ 1 CAT fS S 1 GNFl C A~; C [ (! r Tf-<E REG TONAL IJ
AT THE \,rMlhJ\L n.J ( un PER CU,!T C(H,F F1FNCE LEVEL
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§Z3

ANALYSIS ttY f;EOGRAPHICAL REGION

FORECASH-R .
~'TOCHAsTER.

PRErIPITATIOf-.J ON THE GFCGRAPHIC GRID

SEAS0" PAC N~R SkiO NPL SPL GRL MOl.! APP tiUC ATC F OR ~I

:3 3 /74 5,5
4 4/74 C::·,4
5 117 c 5.,5
6 2/7":, of. 4,3
7 3/7"', + C),4
8 417') ... s.?
'::I 1 /71=-, ... 4,5

lC ? 17(., + 4,5
11 317-: 4- r;; .. 4
12 4/7 l ... 4.4
13 1FT] ... .... 4
14 2/ 7 7 5.4
15 3/77 '" c:;-',~

16 4/7., ... 5,2
17 1/7 L' ... C::; .. 4
1M 217 i' + ?i,C)
lY 3/7 ~, ~,4

2t! 4/7 I' 4,5
21 1/7 '3 "i.~
')f") 2 /7'-1 4,5<-<-

23 ~,; 7 OJ 4.4
24 4/7 'I 5,5
25 1/ 8o'~ + 3,5
26 :: / p, J + ~ ..,

~ , <,

27 3/1:1' 4,5
28 4/8~ ~) ,5
2 Q 11 P 1. "',4
38 2/ e 1 11,4
31 :3 I PI + 5,4
32 if/gi. + '" -., <"l

33 1/2<' 5,5

prT STh Fr)R ... F r 7- '3 .., c. A <: 1 [; F- 4 .5P..4 .. 2~

+(-) T~8ICAT[S SlG~IEICA~CE OF THE REGIONAL U
AT T H[ ~! C1 MI I\j f. L 9 f) t 1 [1 ) P!:.. H: E NT CMl FlO [N Cr L Ell E L
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§23

ANALYSI~ BY GEOGRAPHICAL HEGION

FOREC ASTrR: PURE ANALOGER

PR[r.P'TTr~TIO'\l ON TH~ GEOGRAPHIC GRID

~ EASO~' PIlC NhR S ,: 0 NPL ~PL r;R L MOw APP GUC 1\ TC FOR ,~

3 ~ 17 (~ (1/78) ... 3,,")

4 4/74 (4/7ED '),4
~ 1 /7<= '1/77\ ... ... 2,4
6 ? 17 r; (1/78) + ... ",4
7 3/7S (3/78) - ... :-:,':
p 417~ <3/1'0) ... .. 3,4
'7 1/7 ": (';'/74 ) + ... ... 2,4

10 2/7 ( i4/FOl 4,,5
11 ~ /7 r:, ( 2/81 ) - + :or ,,4
12 4/76 (3/t'-1) - ... 4.4
1:5 1/77 <1/75 ) ... ... 2,,4
14 2/77 ( ? /S 1 ) ... 5.3
15 3/77 iln~2l ... ... '2 '7

...) ....,
16 4177 (ft/79) ... 4.4
17 1 /7 r~ (3/74 ) ... 3,5
1 g 2/7>< (3/[;(1) C:;,5
19 :"1/7 d (3/7~d - ... 3.5
20 4/78 (4/':'1 ) 4.5
21 1/73 ( 3/,Ql , ... 4, ~,

22 2/7 G (3/79) ... ~.:z,

23 3/7 '; (2/79) ... 0:, ':I:..J' 'j

24 4/7'" (4/77) ... 4,,4
2 :, 1/B-' , l/IP.) ... If,3
26 ';l/RJ (~ /1'1 ) ... 4,1';

2 7 3/8." (2/78) 5,5
2 E~ 4/bS ( 2/7F) 4,5
2':1 l/fn (4/1k) 5,,5
3(' 2/81 ( 4 / ,i, 0 ) ... 4.4
31 ~ / P 1 fl/7q) ...' 4 -

, ,~

,32 4/Al (4/79) ... 4.1':
~,3 1 / B ,? ( 7,rr8 ) ... 4,4

oCT S H1 ~ 0 R ... 1 c 7' l~ 1:' ~ r~ 13 "7 1 ~. " 'r " 71 ,4.2°.-
... (-) INC'TCl\TES S I G~H F I c.~ ", c r- OF THf PEG T0 ~~~ L U
AT THr ~r~l~AL q:"(10) PEP rpn reHi F FH'J.I CF LEVFL
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§ 23

At'iALY~,T~ RY GE0 GRnp ~q CAL RrGIO~J

F0RfCASH'-R . PFRS M' Al (l GrI~.
PQECF'ITATION o~I THE GEOGRAPHIC GRID

SEA SO' p ~,c Nrg SwD NPL SPL ~RL MOw APP GUC ATC F OR'~

3 3174 (4/77) li.E:;

4 4/74 (?/78) + 5,4
5 1/7'" (4 /7~) .. 5,4
6 2/7<::' (4/77) + 4,3
7 ~ 17 r. ('?/78) + 4,4
B 417':) (2/HO) + 4,4
g 1 17 r:, U /H2) + + ,7, ,~

10 2/7C (3/i~Q) S, ~,

11 ::',116 ( 11 R1 ) + 3 ,~,

12 4/76 (;:>/;51 ) + + ~,4

13 1/77 (4/74) 4 ,~,

14 2/77 (1/1'\1> 4,5
15 3/77 (4/81) 5,4
16 4/77 (3/79) + + + 3,2
17 1/7P (2/74) ~,5

IP 2/7 .P (2/1'0) 4,1=:,
1° ~ 17 q (~'/75) 5,5
2C 4/7·, (3Ikl> + + 4,~

21 1/7CJ ( 2/ HI ) + + 3,3
22 2/7 ~J (2/7 Q ) 5,5
')'>; 3/7C. n/7q) + ~J. ~L- _.

?4 4/7<:1 (3/77) + 4,,+

2~ 1/ P.I (4In) + 4,5
?t; 2/1E ( 2/ b 1 ) + + + 2,2
27 :"If:," (1/78) 4,~

2A '+ 1 p, (1/76) + "1,4
29 l/g1 (?,f7tl) + + 4,3
30 2/81 (3/PQ) + 5,1
31 3/81 (4/78) + + 4,3
3? 4/81 (7,,170) 4.t:
35 1/8.' (217B) + CJ.4

PCT SIr; FOR + r-, 13 1(; 6· '1! 10 13 1 "x, I 'l 13 '+ .10,4,00

+ ( - ) p,;o ICATfS SIG~HFICAr-C[ 0F THE REGIONAL U
AT THE f""MTNf.L Qr"lCil PfR rr~!T C0NI="InENCE LFVF:L
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§Z3

ANALYSIS FlY GEOGRAPHICAL REGION

FORFChSTER: 8EST t1NALOGFR

PRECIPITATION (HI THF GEOGRAPHIC GRID

SEI\ SO', PAC f\! r, R SW) NPL SPL GRL MD'J APP GUC flTC F OR t,~

3 3174 D/7Fl) + 4.5
4 4/74 (4176) + + 3,,4
5 1 17'5 (!+/77) + 4,4
h 217"'1 (2/78) '5,5
7 !>17S (2/Hj) + .. 3d
Po If 17~ (1/R2' - .. -':.5
q 1/7t> (3/80) + 2.4

1 r 2/71;-, ( 11 Ii 1 ) "'.5
11 317f:- ( 2/81> - + 3. It
12 4/7( (4/74) + + .:' ,,4
13 1/77 t I/P,ll + + '2\,3
14 217 7 (4/1'1> 5. ~)

l~ 3/77 (3/79) + 4,,4
H, 4/77 t?/74) '5,5
1 7 1/78 C2/hD) 5,,3

1 " 2/7f '?/7r...l ~, t:;,. ,) .. "

1 q 317,',,; (:')/H1) + 4.5
2n 4/7:4 ( 2! HI ) 4.5
21 1/7 c' (2/7 0 ) + 2,1)
22 ~/7q (/79) ..- 2.5
23 3/7<) '3/77l + 4,,4
24 4/7 OJ ( 4 177 ) + 4,4
? c' lIe:. (2/Bl ) + + 4,3,_ .J

';>t., 2/F,C (1/78) 5,,:
27 3/8' (lIN;) 2.4
'l~ 4/R '", '3/ 7 13\ + Ih4~. , j

'lC/ 1/81 (?JPt.:) .. 4,7:L. "

30 2 I R1 (4/78> .. 4.5
"~ . 3 I P 1 L'i/79) - 4 to"vJ. " .
32 4 I Po 1 (2/78> + + ..- 2,3
33 lIP. ;> (4/ 7 S> - + 3,5

PCT SIS FOR .. .. 1 F 25 1 C J s: ,0 c. t:. .~ ,3 ~.6;~)~4.C'3

+ ( - ) PifllCAT[S SIGNlFICA~'CF OF TI-'l REf.JO~'AL "AT THE \"/.1 I'd,,.,, L 0[>(1';) FE~CE~T CiV:F IOENCF LEVEL
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ANALY~I~ RY GEOGRAPHICAL REGION

FORECASTFR: E~PR MARKOVCR

PRErIPITATION ON THF GEOGRAPHIC GRID

Sft..O:;O·' PAC ~.:GR S.. D NPL SOL GPL MOJ ADP GUC ~ TC r- OP '"

"" 3 .'7lJ. ... (~, 4v

4 4 /7 tt 1;.5
I; 1/1C:: ... 4,4
6 2/7"" + 4,4
7 3/7'" 1),4
R 4 17"" + 2,5
9 1/7(- + (~ , 4

IJ 2/7 c, + ",'I
11 3tH 1:;,5

12 4/7 t ... S,4
13 1/77 + 5,4
14 2/77 ... 4,5
1 ~, 3/77 + 4,4
16 4/77 4.5
17 1 17g + 4 c;, ..

l? 2/7 P, 5.5, c; 3/7h 1;,5

" 4/71:' ... ",4<. ~-'

21 1/79 rj,5

22 2/7 0 4. c:,

?3 ~/70 r::·,5
24 4/7 '1 + + ?,r-
25 1/[i 1.';,4
26 2. /2 C 5,::
27 3/fJ. ..I ~, .~,

28 4/R~ '" c;" ~,

2° 1 181 + 5.~

3n 2/P 1 ... :', ~

Z,l :3 /81 "),5
32 4 1P1 ... 4,5
~,3 1 18? + ... "".4

PCT SIr, FnR + 1 :) 1 .~ .. ?i :2) 11'] C C 1:1 1 c 4 .39,4.48'"

+ ( - ) P'GICATES S I GNIF ICAr.Cr 0~ THE HEGIO~!AL II

AT THE "~"r" INt.L an (10 ) pr Rcun COH"- F)ENCE LEVEL
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ANALYSIS AY r;EOGRAPHICAl REGION

FORECASTfR: PROP MARKOVER

PRECIPITATIO~l (IN THr- GEOGl~APHJC GRJD

SEA ~o ': PAC 1\1 ".f~ S~!D NPL SPL GRL MD~! APP GUC ATC F OR t,~

"7 3/74 4- 3,4oJ

4 4/74 + (1. '+
'5 1 17 '" + 5,':1:
~ 2/7'"', 4,4,
7 3/7<', 4,5
8 4/7'" + + 3,5
q 1 !7f + + '2,4

If'; 2/7t: + If,4
11 "7 1 7 ::" + + ·3,,4
12 4/7; S,5
13 1/77 4,5
14 2/77 + 4,5
15 ~/77 ... ~.4

16 4/77 + + 3,4
17 1 f7 t) 5,:-
18 2/7 , 4- + 4,3·
19 3/H '),5
20 41-' i! 5,5
21 1/7 " 4- 4.4
22 21'<;" + + 5,2
23 3/79 5,4
24 4/7 ':' + 5,4
25 lIfe; 5,5
2 c) 211- J '),4
27 3/8 + "2,.~

28 4/8' 4,5
')q I/Bl 4.5L

3 '" 2/ p, 1 ':-,.5
31 3/kl ... 3,4
:t>2 4 1Pi 4,4
33 1 18'/ ... '1,4

PCT SIr, FOR + 6, 16 ( ,. r iE.. lei f) 1 :J "7 4 .1 b. 4 .27:'.0' '..! , '

+ ( - ) PlDICATf-S SI G'" I F I C'" :.} CE PF THE RE G10 :.J AL U
AT THF ~jD1'" I I--J tIL or> flO l Pf.P rUiT c() ~d~ rn[~jCE LFVEL
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HLa. L Y <:; r s 8Y GEOGRAPHICAL REGIO!'!

rnR~CASTER
.

HYB~!n[R.
flR,rTPITATION ON THE GEOr.RAPH!C r;p, 10

SEAS(H, PAC ~.1 r, B S'.. D NPl SrL GRL MD \J A pp GUC ~ Te r OR ~~

"l, 3/74 + .~ c::. •.J

4 4 /74 1:;, ,5
S 1 /7 ~: "i.e:;
~,

'") 17 =, + 4,4~-

7 3 /7r:. + 3,5
8 4/7":. 4, r:,
q 1 17f + .. + "l, "._-. ~.

1 G 2/7 :: + 4,4, 1 -:, /7 ( + ?" r).J

1 ,) 417; C:,,4. ,-
13 1 /77 + 4,4
1 4 2/7 7 + + 3,5
1 ~, :'/77 + 4.4
, > I. 17 ., + - 'l
". b :J , .'

17 1 /72 + 4,4
1 P 2'7"- + 5,4
1 <:1 -:/7b + ?,,5
,., t! 4/7',:1 + + 4,4'-

21 1/7 'J + 4.4
?2 2/"70 + + 4,3
23 ~/7'-;l + 'l, , 4

24 4/ "7:, + l~, 4
') ~. 1/ k r, + 4,3c::. _"

2tJ ? /,'J, '! + 3,4
27 3/8" + ,.LL
2[\ '. / P, ,. + if.3
29 1/81 + + + 2, i.
:'l,f ?/fl + + 4,4~ ,

31 3/81 + 3,5
32 4/Pl + 4,5
33 1 I R? .. 4 .. 3

peT SH, rOE + Hi IJ 'l H F ~9 r; 1 7 .J ( ?74. LL .I0

+ ( -) r ~,' r; I CAT ES S I GN I FIe '" ~i CE nF T I-' ( REG I (} r..! AL !J
AT THE ';(WINtll ql(lGl PERCENT CONFIDENCE LEVF:L
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24. Gallery of Predicted and Observed Temperature Patterns

24.1 Visually Good Forecasts

The temperature patterns the forecasters tried to anticipate in this
study are displayed below. There are 34 maps: four for each year from 1974-81
inclusive, and two odd maps: one for fall 1973 and one for winter 1982. At
the end of this set are displayed the best temperature predictions by the four
human forecasters, in the sense of the rankings of §7.

By intercomparing a predicted map with its observed associate, and noting
the u, v, w, m, and star scores going with the pair, a feeling for the good
ness of fit of the two images can be obtained as carried in these scores. For
example, Namias' excellent spring 1975 forecast had u =70, v =29, w =0 and
m =29, with ***, +, and form (4,4). Looking at the two maps shows extensive
regions of 0-c1ass errors (correct point predictions) in the West and Midwest.
Also, in the Gulf Coast and Atlantic Coast there is again an extensive 0-c1ass
error region. There are no 2-c1ass errors in this forecast and so the dis
tance between them is m =v + 2w =v =29.

It is interesting to note that both the Ana10ger's and Douglas' best
prediction was winter 1978. The resemblances among the two predicted patterns
and the observed pattern are remarkable. The Ana10ger's scores for this match
are: u =71, v =25, w =3, m =31, ***, +, and form is (2,2). On the other
hand, Douglas' scores are u =80, u =19, w =0, m =19, ***, +, and form is
(2,4). (These comparisons are drawn from the Table in §12, for season 17
(1/78).) Of these two forecasts, Douglas' is somewhat the better, all around,
as can be seen by direct visual inspection of the maps or comparing u's, v's
etc. of the two score sets.

It should be clear that when scores have u values in the upper 60's and
70's and beyond, the predicted maps will obviously resemble the observed maps.
That is, no long and reasoned intercomparisons are necessary to discern the
degree of resemblance. Thus in the uv diagrams of §6, the 'lower half' of the
*** region, i.e., that subset defined by m ~ 76, v ~ 20, will contain points
whose associated predicted maps strongly resemble their observed maps. Eventually,
after more examples will have been collected in the forthcoming years, this
region, or one akin to it, could be designated as the **** region of forecasting
exce11ence.* Observe that, for sufficiently high u-values, the other values
of v, w, and m will automatically be small (since we always have u + v + w = 99
and m = v + 2w), so that for outstandingly good forecasts with, say, 70 ~ u,
nothing much more needs to be said about the high quality of such forecasts.

* This region could also be defined with specific practical criteria in
mind. For example, the **** region could be that region in which a
forecaster's score must fall so as to permit decisions, to stockpile
winter fuels or make crop plantings, with a specified (say 80%) level of
confidence.
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Another, single-indicator of quality in this high-skill area of the uv
diagram can be used, e.g., m ~ 30. On the other hand, note that v by itself
cannot be used, since the region defined by v S 20, say, extends all across
the bottom of the uv diagram. Similarly w by itself is insufficient for a
single-value description of goodness of prediction. Of the two single descriptors,
u and m, the former is conceptually simpler but the latter is mathematically
more natural (recall from Sec. 7.1 that m is the absolute distance between two
maps).

24.2 Asymptotic Distributions of u and m

It can be shown that both u and m, for the Stochaster's scores, are
distributed nearly in a gaussian manner. Thus for n =99,

and

u - 33
4.69 ~ N(O,l)

m - 88
7.33 ~ N(O,l).

(24.1)

(24.2)

Here 'N(O,l)' denotes a normal distribution of zero mean, unit variance. It
follows that the region discussed in paragraph 24.1, i.e., the region in the

uv diagram for which 70 ~ u, has a probability of 10- 15 for the Stochaster to
visit it. Similarly the region defined in paragraph 24.1 by m ~ 30, has a

probability of 10-15 for a Stochaster visit.

As a simple empirical check on the means 33, 88 of u and m, used above in
(24.1), (24.2), see the Stochaster's table in §13. Also, as a check on the
standard deviation of u and m in (24.1), (24.2), the same table may be consulted.
The theoretical formulas for these latter quantities are found via:

(24.3)

(24.4)

=53.77

where ao =1/3, al =4/9, a2 =2/9. Similar observations can be made for v and
w, resulting in the respective versions of (24.1) for these variables.

24.3 Best Analoger as a Criterion of High Skill

Some further experience in the connections between skill scores u, v, w,
m and observed/prediction map visual matches can be obtained by perusing the
Best Analoger's tables in §13 and §19. For example, in §13, the prediction
for season 4/74 was season 4/76. Looking at these two observed maps shows
what a u =67 or m =32 match could look like. Using the results in (24.1),
(24.2) we can say that for the Stochaster to attain one such match on average,
he would have to make many separate experimental runs on the order of 1015

trials each. Another match probability on the order of 10-15 is that in the
Best Analoger's 1/78 prediction, which was 1/82, season 17 in his table of
§13.
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Despite these extraordinarily high skills of the Best Analoger, relative
to the Stochaster, we should exercise some caution in using him exclusively as
a criterion of high skill. Indeed, he is skillful relative to the Stochaster;
but this is perhaps somewhat analogous to the case of a bright student who
racks up a high scholastic average in college, and upon graduation and entering
the real world, finds his artificially accumulated skills to be useless in the
practical arena. A realistic evaluation of the Best Analoger's (and other
forecaster) skills is touched upon in the preceding footnote.
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25. Gallery of Predicted and Observed Precipitation Patterns

There are two less observed precipitation maps than the observed tem
perature maps, hence there are only 32 maps here. As in §24, we add four maps
showing the best precipitation forecasts of the four human forecasters. It is
clear, on inspection of these precipitation maps, that the quality of the best
precipitation skill is lower than that of the best temperature maps: Whereas
the u values for the temperature scores were in the 70-80 range, for precipitation
they are in the 40-60 range. For temperature, m was in the 20-30 range, while
the precipitation m was in the 50-60 range. Clearly there is a considerable
disparity of skill in predicting these two different types of fields. This
was seen also in §§7, 10.

220



,-

}+ \ (+ \ ') \

-
_

....4
--.J

r--
-.,.

.....
..

(

P
R

O
B

S
E

R
V

E
D

__
..>~

-~-O
-;;:

:J:-
..l,

..
(e

;,
L~
'

Sl
~~

~T
J~

Wf
I

\
j

N N ...-

O
B

SE
R

VE
D

I
PR

E
C

IP
IT

A
T

IO
N

I

L~
l1

J~
!M

ER
19

74
I

,
-
-
-
-
-
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-

I

I
i0

,.
f

0
0

1
-r-

~
0

1
0

0
I

I
\
+
~

L
~
_
.

\;
<

i-
+

1+
+

r+
l+

+
f+

Q
f

I
~
-
~
r
-
t

-
+

'+
+

!+
+

+
,

'
,
-
!
.
-
~
~

I
,O

1.
,

--
-O

B
S

E
R

V
E

D-
-l
~
~

+
/J
..
L-
~'

PR
E

C
IP

IT
A

T
IO

N
f

\t
J

FA
LL

19
74

:
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
.L
~

u:
n

N U
1



N N N

O
BS

ER
V

ED
PR

EC
IP

IT
A

TI
O

N
W

IN
TE

R
19

75

I I-
O

B
S

E
R

V
E

D
I~
.
~

°
I

PR
EC

IP
IT

A
TI

O
N

I
\J

L
S
U
M
M
E
R
1
~
-
-

,
.

~
---

-.J

. L
~
-
~

I
O

BS
ER

V
ED

I

I
PR

EC
IP

IT
A

TI
O

N
,

SP
R

IN
G

19
75

,
%

.
0

1
0

'
-
-
-
'
J
~

·~
O-

--
-'

B-
S·

-E
-R

-V
E-

--
-=

-D
-I~

~p
~I

A1
rI

It
~~

oN
L

\
j

,"
',

\
....
"l

'\.
.}

ti
""

\
').

-
()

"
...

'\
....
"l

"-
J

IS
""

\
-

()

lD
1

N V
1



,--
-

O
B

S
E

R
V

E
D

I
P

R
E

C
IP

IT
A

T
IO

N
~

__S
P

R
IN

G
1

9
7

6

W
l

N U
"1

10
0

10
'
-
-
\
L
-
~
~

--
--

-O
B

SE
R

V
E

D
~

P
R

E
C

IP
IT

A
T

IO
N

\
L

_fA
LL

!g
7_

6_
L

.1
_

r-
-
-
-
-
-
-
-
-

--
-

.J

----
---1

I !
li

~
If:

f·-
I

\+
!

I~
.~:

\J
I
'
~

I ,
--

-"
-!

-"
l

\J
*
'.

\.
0

i
O

B
S

E
R

V
E

D
I

\

II
P

R
E

C
IP

IT
A

T
IO

N
I

\t
j

S
U

M
M

E
R

1
9

7
6

.
L.

_'
'_

''
'

--
'

_

N N W



--
--

--
,

~
)

~
~
.
~
'
-
-
-
-
-
-
_
_
_
_
_
r
_
~

Ii
0

If>
)
0

0
0

0
i

0
0

~
I

I

/o
'--

o}
~
~

!.
--
--
~-

I
a

0l
(;

~
b

I
T

0
f-

r
-_

_
_

"
•

\
:
;
o
~
o
~

,.
~
~

')
\

'\
~
-

\,
0

O
\;

i'
>

'
~
'

O
B

S
E

R
V

E
D

.
P

R
E

C
IP

IT
A

T
IO

N
L

S
P

R
IN

G
1

9
7

7

I
. !!c
;7

~
r

~
\\-

t-

I

\-
\~

-l
L~

1
0

--
-L

)o

t I IO
B

S
E

R
V

E
D

I
P

R
E

C
IP

IT
A

T
IO

N
L

W
IN

TE
R

1
9

7
7

u
n

N U
1

r
~

I

~
r
~ -Y

'

~
~

-O
a

S
E

R
V

E
D

--
i
~
~
~..r~
5\
.'
--

PR
E.

C.
IP

IT
A

T
IO

N
I

In
1

\
...\

-"
"I

I'

~A
LL

1
9

7
7

:
~

"-
J

,')~
--,

'"
._

..
--

-'
-

..
v

__
__

I
_

_
_

_
_

.-
.J

,-

l,
\

\
0\

-"
"I

"c
}

,-
-'

.<
~

"
_

_
_

_
_

.
-.-

J

N N .j
::

-



-
~
-
_
.
-
-
-
-
-
-
~

~
_
.
__

.
-_

.
I

"'
--

--
-.

4
o

0

\.
,A

0
0
~
~
.

--
-
-
-
'
-
,

,,-
.

\
!

:PR
~~
y~
lf
l~
rO
N

I
~(

/
.

S
P

R
IN

G
1

9
7

8
I

L
,

~
_
,

J_
_

.

~
-L

.L
J

-"
\..

 ".

~~!
'rl

l~i
l~
~
;

N N L
n

I

\
-

-
\

c.,
,,\- O
B

S
E

R
V

E
D

P
R

E
C

IP
IT

A
T

IO
N

S
U

M
M

E
R

1
9

7
8

:
.

'--
,
"
_

,.
-_

_
L

,
_

'

"
_

_
_

_
..

,.
..

,
,

..
.

.J

,-

+
,+

O
B

S
E

R
V

E
D

P
R

E
C

IP
IT

A
T

IO
N

:
FA

LL
1

9
7

8

= N (
J
l



N N C
1'

r
O

B
S

E
R

V
E

D
-i

'-J
*\

+(
+

I
PR

EC
IP

IT
A

TI
O

N
I

\1-
,,--

,
L_

SU
M

M
ER

19
7_

9_
1

_

~
'
-

l
~
~
A
"
+

.
O

B
SE

R
V

E
D

I
\

I
PR

E
C

IP
IT

A
T

IO
N

L
SP

R
IN

G
19

79

,
..

'L
-
-
/
~
i

I
~
l
-
-
f
-

r
O

B
S

E
R

V
E

D
:l

i
PR

E
C

IP
IT

A
T

IO
N

I
L

__
F

A
lL

1=
9-=

-79
-=-

---1
1

_

r'
~

I
+

./
, I I

1
m N U
1



N N -..
./

"'\
-;

,.

,"
""

-1
~

0
...

""'
'\.1

v
'

te
n

N tJ
1



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--, --
-.

J

,
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

N N (X
l

-
-
-
-
-
-
-
-
-
-
-
-
-
-

l\
"r

*-
,

+
+

j

O
B

SE
R

V
E

D
I

\
(

PR
E

C
IP

IT
A

T
IO

N
1

\+
:.

_
"

,
SU

M
M

ER
19

81
L

.
_

i


<
+

,/

I I

"""
\
": .J

,-

O
B

SE
R

V
E

D
PR

E
C

IP
IT

A
T

IO
N

FA
LL

19
81

....1
""\

~
.

"\
.1

l...
.'-:

,

,
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

.
_.

.1

lO
"l

N V
I



§25

229



~

N W o

r--
--

I
r-

J
__

__
__

_

I
~
~
+

t\+
I
t+

f
~T

--
-+

LJ
n

L
I

I
'+

--
-,

,-
-

I
i I

+
I I i I

"'
-,

l?
o
'
l
~
~
'
~

1
0

I
'

0
0

-
r

\
"
-

.
~
'

I
\

v
k
~
-

I
A
O
o
~
~
'

-J
ER

R
Y

N
A

M
IA

S
!

\
;
-

•
-i

'\
-'

!.
.,

PR
E

C
IP

IT
A

T
IO

N
I

V
";

l
"

'I
I

S
U

M
M

E
R

1
9

7
6

r

l.
O

'l

N tT
l

r-
--

A
N

A
LO

G
E

R
:

P
R

E
C

IP
IT

A
T

IO
N

S
P

R
IN

G
19

81

r--

,
\.

..
"

--
"'

--
--

..
.{

" \
----

-
-

-
-
-
-

--
--

--
--

--
--

--
-,

"
,-

/
""",

A
R

T
D

O
U

G
L

A
S;

\
PR

EC
IP

IT
A

TI
O

N
r

\
j

SP
R

IN
G

19
81

-
-
-
-
-
-
-
-
-
-
_
.
_
-
~
-
_
.
_
-
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26. Geographic vs Equidistant Grids

The geographic grid of points, as shown in Fig. 10.1, was used in all our
verification work in this study. The question has occasionally arisen con
cerning the possible uneven weighting this grid would give to a forecast
verification, as a function of location in the grid. The question is prompted
by the observation that there is a slight crowding together of station points
over the northern tier of the geographic grid, relative to the points in the
southern tier. It could be, for example, that a forecaster, doing poorly in
the northern tier, would be penalized more there as compared to a similar poor
performance in the south. Conversely, doing well in the north would count up
more of a u-score than doing comparably well in the south.

A preliminary investigation of this question was made, and is based on
the design of a new grid, by Art Douglas, which we will call the equidistant
grid. It is depicted in Fig. 26.1. On comparing Figs. 10.1 and 26.1 we can
see that there has been a definite uniformization of the spacing of the grid
points, now evident in Fig. 26.1. How much of an effect does this new spacing
of points have on a forecaster's skill scores? The only rigorous way to
answer this question is to have the forecaster's efforts, over several years,
evaluated in this new grid system along with the old. However, a simple and
somewhat approximate estimate of the effect can be made at once, as follows.

As a first step, the two grids on Figs. 10.1 and 26.1 are superimposed.
To each point of the equidistant grid we associate precisely one point of the
geographic grid. While we will not develop these associations in detail, we
may say in general that in this process some geographic grid points were
dropped and some were used twice. The points dropped from the geographic grid
were in the northern tier: 2, 6, 11, 14, 19, 24, 29, 39, 45, 52, 63. The
points in the geographic grid counted twice were in the southern tier: 79,
82, 84, 85, 86, 87, 88, 89, 90, 91. With these associations in place, we
went through the Weather Service's Forecasts from winter 1974 to fall 1981 and
re-verified the forecasts (now transformed to the equidistant grid) against
the observations (also transformed to the equidistant grid).

The results of the grid transformations on the Weather Service's scatter
ing of temperature forecast verification points in the uv plane are shown* in
Fig. 26.2. The geographic grid's uv scores are shown by the plus marks; the
equidistant grid's uv scores by the circle marks. As the eye sweeps over the
sets of pluses and circles, the immediate impression is that the two sets of
marks are co-extensive: they appear to have the same average location, the
same spread, and even the same shape. The conclusion is that the change from
the geographic to the equidistant grid apparently has produced no significant
change in the overall properties of forecast skill as manifested in the Weather
Service's uv diagram. A similar conclusion can be drawn for the overall
pattern of precipitation forecast skill shown in Fig. 26.3.

While a more rigorous examination of this question could be made (e.g.,
by means of the benchmark and empirical forecasters applied to the §§24, 25
recorded eight-year observation fields), simultaneously, over the two grid
systems, we would anticipate that any changes wrought in uv diagram point sets

* This study was done just before the winter 1982 observations were avail
able. Hence the missing winter 1982 points in Figs. 26.2, 26.3.
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would be minor in the sense that they would not materially affect the averages
on which the rankings of forecaster skill and field predictability have been
based, in this study.
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COMPARISON OF GEOGRAPHIC AND EQUIDISTANT GRIDS
WEATHER SERVICE FORECASTS
TEMPERATURE, WINTER 1974 - FALL 1981
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COMPARISON OF GEOGRAPHIC AND EQUIDISTANT GRIDS
WEATHER SERVICE FORECASTS
PRECIPITATION, WINTER 1974 - FALL 1981
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