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_ At the present time the JNWP machine analysis scheme, constructed
by Dr. Cressman, requires an estimate (first guess) of the height of

the pressure surface being analyzed. In the operational anélyses'the
first guess allows maximum height errors df-213 meters and maximum
wind errors of 53.6 meters per second. These tolerances can easily be
adjusted éccording>to the quality of the first guess, and with & cer-
tain amount of smsothing a final analysis is obﬁained. This means, of
course, that in regions of the octagonal grid containing no dats reporté
the first guéss determines the final analysis. Hence a good first guess
is desirable. 1In cases of'analyzing more ‘than two levels it is also
desirable to have a convenient means of height interpolation when the

height at an intérmediat¢ level is miséing'dq garbled,

It was the purpose of this study to obtain an expedient means of
interpolation and extrapolation to the 300-mb, 250-mb, and 200-mb levels

given data at other pressure surfaces.

Multiple linear regression equations based on rawinsoﬂde date have
been obtained with the aid of JNWP 7Ok library program WP21lk written by
Mr. Frank Lewis, Chief, Electronic Computer Branch, Air Weather Service.
A1l data samples were obtained from randomly chosen reporting stations
over the northern hemisphere which are included in the JNWP octagonal
. grid. The anmual data samples were obtained from observetions during the
months of May and July of 1958 and January, March, September, and
November of 1956. Reports from both observation times were used. The
dates considered in each month were the 5th,'lOth, 19th, 25th, and 29th.
The Noveﬁber sample for equations 9, 11, and 12 was obtained from observa-
tions made in 1958 on the 2nd, 10th, 16th, 20th, 27th, and 28th day of the
month. The October sample was obtained from reports from all days of the
month in 1956 and 1958.

In each cese the multiple correlation coefficient (r = rxyz) and, the

standard error of estimate (Se) are given. Here
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vhere rky ’
x. = dependent variable;
y and z = 1independent variables,

X = mean of x,
N = number of sets of observations, and
G = gtandard deviation.

For large seamples 1

2.2

S, = G;(l -r)

The following notations apply:

2 = Height of the pressure surface in meters

T = Temperature of the pressure surface in
tenths of degrees Centigrade

V = Wind speed at the pressure surface in

meters per second
‘' = 500-mb absolute stream function vorticity

times 106 sec-l. '

£ = 500-mb relative stream function vorticity

times 106 sec™t.

The subscripts refer to the pressure surface in decibars.

The multiple'linear regression equations obtained are listed

below:
By = 346+ 1.783225 - 0'768328.5 (1)
r = 0,99218
Se = 50 meters

(From ennual deta. N = 1L6,)



Zy5 = 870 + _1.98732.5
r = 0.98992
8¢ = 61 meters -
(From annual data.
52.5 = 1077 + 1.837835
r = 0.9885
S = 58 meters
e :
(From October data. N
32.5 = 526 + 1.19893_3
\ r = 0.99768
Se = 29 meters
(From annual data.
22.5 = 262 + 0.56h6z3
r = 0.99933
Se = 16 meters
(From annual data.
32.5 = 1677 + 0.97h6z3
r = 0.99962
Se = 12 mgters _
(From annual data.
v215 = 3.3775 + .0-9503V
r = _0.90327
s =

e
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6.5 meters per second

(From snnual data. N = Ok)
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22 = 2923 + ‘2.137125 - 1.461838.5 (8)
r = 0.98478 -
Se = 76 meters
(From snnual data. N = 146.)
B, = 2966 + 1.817135 - 0.87.58558'5 (9)
r = 0.97941 :
Se = 8l meters
(From November data. N = 101.)
2, =" 1666 + 1.&55233 - 0.573855 (10)
: ‘r.o= 0.99325
S, = 5L meters 3 | N

(From annual date. N .= 146.)

2, = 289k + 1.62983 , - 0.8809g  + 0.084n (11)
r =.0.9794%2 .

s = 8 metefs
 (From November data. N .; 101.)

ée = M5 + 1.870k3, - 0.90943g . + 0.8561¢ (12)
r = 0.98092 ' ’
5, = 78 meters

(From November data. N = 101.)

v, = b.60b + o.91h1v5 o (13)
r = 0.83207
Se * 8.6 meters per second
(From annual deta. N = 86.)

Through subJective comparlsons of analyses and extrapolations from
_ 850 mbs and 500 mbs to 300 mbs, 250 mbs, and 200 mbs it appears that w1nd
magnitudes in the vicinity of jet streams are underestimated to some extent.
At the 200-mb level in particular the heights in the southwestern Pacific
and Caribbean areas are usually estimated too low.;

It seems worthwhile to mention here that in the cases con51dered the
absolute vortieity and relative vorticity expressed little of the variation
of the 200-mb level not already expressed by the 500-mb and 850-mb heights.



‘As can be seen from the multiple correlation coefficients and the
standard errors of estimate, heights which were extrapolated through
the tropopause geve considersble scatter. It is conceivable that linear
regression equatibns obtained from height spacé-means and time-means
.might deviate conslderably from those obtained from pa;ticular geog?aph-
ical locations and from perticuler seasons of the year.

Only linear equations were obtained in this study. Of course this
is not meant to suggest that these should give the best estimetes. Non-
linear relationships of the independent variables and the dependent vari-
ables may in some cases give better results.. Considering other indepen-

dent variables mey also give improved estimates of the dependent variables.
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