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SECRET

ABSTRACT

The problem of predicting clear sky conditions at ftwenty-
two specified stations on the Eurasian continent was investigated.
This was a difficult problem since the {orecasts were to be made
on the sole basis of observations from adjacent seas,

Surface weather charts covering a 48-year period were ex-
amined for certain meteorological features which make prediction
possible. The overall probability of predictable clea; weather
turned out to be only .11. Greatest success was obtained at Chi-
nege Siations in the winter geason.

Data are presented for each station and each monih of

the year.
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PREFACE

Tesk 22, assigned to Project AROWA by the Chief, Bureau of
Aeronautics, required the investigation of the meteorological suitability
of a guidance system being developed for the guided missile "Triton”
at the Applied Physics Laboratory of Johns Hopkinsg University,

There were two paris to this research requirernent:

a, The percentage of time during which satisfactorily clear weather
EXISTS uver potential target areag, as a function of time of day
and time of yesr, and
3, The factor of probability with which clear weather conditions
CAN BZ “E?EDICTFD for the above arcas, basad on weather
data expected 1o be available under tactical conditions,
This part of the research is an answer to b, It wag accomplished within
a six-week time limit,

This study was prepared under the direction of the Cfficer in

Charge, Commander E.T. Harding, USN, by Lieutenant Commander

P. M. Woiff, USN. Assisting in the preparation of the final report and

in making the 385, 060 forecasts involved were the following Project

personnel:
Corvo, R.A. Mann, W, L.
Dietz, D.R. Muikern, M. T.
Ecki, J. Van Duyne, T. A
Haas, N R. Hart, J.R. {(Mrs. )
Hammons, J.H. Cornweill, D, A, {¥rs.)

Liptow, J.R.
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ITROLU f STION
The probiem involved in the selection of clear deys at the tweriy-
H ¥
two sisticons {shown in Pigure {} i3 movre one i pattern sytension than of

prediction in the normgal senge. For geveral years Project AROWA hasz

peen conducting research on the feasibility of determining meteorological

conditions in an area from which data are not available. Many of ihe
tenbnigques uged hore weve dovelioped by this Pregasure-~-Height Prediation

Proaject.

Although the bagic probiem ig one of extending the pressurc pat-
tern into a Ysilent area” from ohservations made over an adivining vcean,
it may be considered a forecast, in that once favorable condiiions are

established, they may be espected to persist for at least six hours,

Duaring moyt oowly dayvs the lawest laver of clouds ig relativewwy
o J »; o7

near the ground, Therefore a favorable suriace pregsgure patiern is
necegsary condition for clear periods. Conveniently, a set of analyzed
surface charis covering the Rorthern Hemisphere is available, one for
h day of the periods 18831938 and 1945-1352 {48 years in alll
The assumplions on which thiz study is baged can be sumamarized

as follows:

SECRET
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Clear weather is associated with surface pressurz patiern,
Ohagevvaticooaa are available from ccean arsas hut none from

the Eurasian coniineni.

Oune pradiction per day for 48 years of record constitutes on
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Examination of climatological records along with aurface gres-~
sure charts revealed 2 number of meteorclogical model situations wiicl
were accompanied by clear skics at the twenty~two gtations, Theaaos
madeis differed according to the location of the siations,

As stated sbove, it was required that favorabie condititns be
digcernible from direct observations at ocean locations or by strong
meteorological inference from ocean data. This requirement, of cours
made prediction difficult in the case of stationa located far from walars
accessible to the fleet,

{leay acetnte overiays with the twenty-two stations markad upon
them were prepared, When these were placed over each chart of the
series, staticns located in meteorological situations favorabie to the
gocurrence of clear weather were notad. Then ihe aciual weathey at
¢ach favorabply situaied siation was examined. If .1 or less cloudiness

was chserved, the forecast was consgiderad successiul, Approxivnately

42, 000 forecasts met these reqguirements,

RESULTS

he particalsr method applied results in an assessment of the

probability of predictable ciear weather when oniy peripheral date
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are availzble, This assegsment ignores the other categori=s of clear
weather: random clearing in a cloudy area, and clearing with weather
conditions which cannot readily be ascertained {rom adjacent observa-
tions. The percentage of {otal clear days that can be established by
thig methed varies with geography arnd season and is therefore difficult
10 obtain, it i8 highesi for the Chinese Stations in winier where only
a few ciear davs ave not predictable.

The resuiis are summarized in Table I and in Figures 2 through
9, When the data for ail siations and all months were combined the re-

gulting overall prouability was , 13

favorable station daye 13
total station days i

That is, the probability of prediciable clear weszther at nne of

LE ettat

the twantv-iwe stations on any day ig , 11,

When the best 5 vears at each gtation are combined the prob-
ability rises to .24, 7These years are noi consecutive,

When the poorest § years at sach station are coinbived the prob-
ability falls to . C2,

‘The probabilities for each station individually are shown in

Table § and in Figures 2 awd 3. The best station is Nwxber 5, the

SECARET
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ponrest gtations Nuwonbers 8, 313, and 22,

Figures 4 through § show the moenthly probabilities for each sia-
tion in grephicsl fosm.  The Asian slaiionsg show best conditions . mid-
wintze, The Southern Ruusion stations arve best in fall, while the
Northern Russian siations are guite nocr throughout the year,

As was stated in the Preface, this ziudy was corgpleted in six
weeks, With wmore time to develop addilional satiafaciory modele, some

fmmprovement could be gxpecied in the prohohilitiza for the ¥uzslan

stetione, Bui the limit in sueh improvement weald probeably still Teave

au average proimbility of ieas than . 10, 1 18 balieved thal the vandels
for the Azisp steifong would show ftile improvement.

"i”-'n

e resder i referred to Part Twe of this report for certain

SECRET
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TABLE I

PROBABILITY OF A PREDICTABLE CLEAR DAY

SYatisn 1 Average Best 5 years Worst 5 years
Total Probability Total Probability Total Probability
W —— ;‘q—-——-——-'_“"— —e e
| .14 .34 .00
2 5 o .50 .02
3 .20 .41 .02
4 .27 .48 .08
5 . 40 .64 .17
) .33 . 59 .10
7 .96 .23 .00
8 .05 .25 . 00
9 .01 .06 .00
10 .04 .20 .00
11 .10 .32 .0
12 .05 .21 .00
i3 .58 .30 .00
14 . G7 .25 , 00
i5 .98 L . 00
18 .08 .26 .00
17 .03 .12 .00
18 .03 +12 . 00
19 .02 .12 .00
20 . 03 .13 . 00
21 .03 .14 . G0
22 .02 .12 . 00
averagesior
all stations Ak .28 .02
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 Figure 7: Monthiy Probabilities for Stations 13-18,
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