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ABSTRACT

The IRIG Range Reference Atmosphere, which is presented in this
document, is one in a series to be published by the Inter-Range
Instrumentation Group/Meteorological Working Group. Part I contains an
explanation of the basic data, computational procedures, and the resulting
values tabulated for altitude intervals between mean sea level and 30 km
altitude, Monthly and annual thermodynamic values and wind quantities
are tabulated in Part I. The thermodynamic quantities are height (gpm),
pressure (kg f mZ), pressure (mb), temperature (°K), virtual temperature
(*K),'density (g m-3), speed of sound (m sec 1 ), relative humidity (76), and
vapor pressure (mb) tabulated at 250 m intervals of geometric altitude.

The wind quantities are scalar wind, zonal and meridional component values
(m/sec) for eleven cumulative percentage frequency levels tabulated at
I km intervals from 0 to 27 or 30 km altitude. A separate document for
Part I will be issued for each of the several IRIG Range Reference
Atmospheres. Part 11 will extend the tabulations of Part I for seasonal
and annual periods to 50 km altitude and for summer and winter periods
to 90 km altitude. Not all parameters can be presented in as much detail
for the 30 to 90 km altitude region as for the 0 to 30 km interval. Part III
will contain information on the variability of the principal atmospheric
parameters from 0 to 90 km altitude.
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FOREWORD

Atmospheric parameters are essential to the research and
development of missiles and aerospace vehicles. The need for realistic
atmospheric models derived from consistent basic information and tabu-
lated in a consistent format for each of the several major missile test
ranges has been recognized. An atmospheric model which is derived
from statistical data from a particular geographical location is referred
to as a reference atmosphere. To implement a program to satisfy this
need for reference atmospheres for the several missile test ranges, the
Inter-Range Instrumentation Group, Meteorological Working Group
(IRIG/MG), appointed an ad hoc committee in November 1960. This
committee is referred to as the IRIG Range Reference Atmosphere
Committee. This conmittee was cnarged with the task of establishing
reference atmospheres which would be consistent in data tabulation
and derivation and would represent the average atmospheric conditions
with respect to height for specific geographical locations.

The IRIG Range Reference Atmosphere Committee consists of
representatives from the U. S. Air Force, U. S. Army, National
Aeronautics and Space Administration, U. S. Navy and U. S. Weather
Bureau. Active working members and their organizations included:

Mr. R. Leviton, Geophysics Research Directorate AFCRL, OAR
*Dr. A. Court, Geophysics Research Directorate AFCRL. OAR
Mr A. Kantor, Geophysics Research Directorate AFCRL, OAR
Mr. A. Cole, Geophysics Research Directorate AFCRL, OAR
Lt. Col. P. E. Romo, 4th Weather Group Det. 11, AWS
Mr. R. Ferreil, Climatic Center, Air Weather Service, USAF
Mr. R. Quiroz, Climatic Center, Air Weather Service, USAF
,Mr. W. L. Webb, Electronics R & D Activity, USA
Mr. K. Jenkins, Electronics R & D Activity, USA
Mr. M. Lowenthal, Signal Corps, R.& D Laboratory, USA
Mr. W. Vaughan, (Chairman), George C. Marshall Space Flight

Center, NASA
Mr. 0. E. Smith, (Alt. Chairman), George C. Marshall Space

Flight Center, NASA
Mr. G. Daniels, George C. Marshall Space Flight Center, NASA
Dr. W. Nordberg, Goddard Space Flight Center, NASA
Mr. J. Spurling, Wallops Station, NASA
Mr. R. Tolefson, Langley Research Center, NASA
Mr. J. Masterson, Pacific Missile Range. Navy
Mr. H. Wobus, Navy Weather Research Facility

*Present affiliation Lockheed-California
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Mr. V. Rockney, U. S. Weather Bureau

Mr. L. Harrison, U. S. Weather Bureau

Mr. B. Ratner, U. S. Weather Bureau
Mr. S. Teweles, U. S. Weather Bureau

Committee members responsible for the preparation of principal

atmospheric data for specific missile test ranges are as follows:

Atlantic Missile Range. Mr. 0. E. Smith and Lt. Col. Romo
Eglin Gulf Test Range, Mr. R. Leviton and Dr. A. Court
Pacific Missile Range, Mr. J. Masters-n and Mr. H. Wobus
Wallops Test Range, Mr. J. Spurling and Mr. R. Tolefson

White Sands Missile Range, Mr. W. Webb and Mr. K. Jenkins
Fort Greely, Mr. W. Webb and Mr. K. Jenkins
Fort Churchill, Mr. W. Webb and Mr. K. Jenkins
Plans are to establish range reference atmospheres for the

following locations:
1. Atlantic Missile Range

(a) Cape Kennedy
(b) Ascension Island

2. Eglin Gulf Test Range
3. Pacific Missile Range

(a) Point Mugu
(b) Eniretok

4. Wallops Test Eange
5. White Sands Missile Range
6. Fort Greely
7. Fort Churchill
All final computations were performed by the George C. Marshal]

Space Flight Center, Data Reduction Branch, under the technical super-
vision of Mr. P. Harness. The control of the final computations was
under the direction of Mr. 0. E. Smith.

The members of the editorial board are Mr. H. Wobus, (Chairman),
Mr. A. Kantor, Mr. G. Daniels, and Mr. 0. E. Smith.

Since the appointment of the TRIG Range Reference Atmosphere
Committee in November 1960 continued improvement in atmospheric meas-
urernents and more frequent atmospheric measurements are rapidly
advancing a better understanding of the structure of the atmosphere. This
is particularly true in the altitude region between the normal ceiling of
rawinsonde measurements (30 km altitude) and that of minima satellite t

levels near 200 km altitude. Dua to this period of rapid growth in under-
standing the structure of the atmosphere between 30 and 200 km altitude,
any detailed atmospheric model that is established at this tie is very
likely to be replaced when more and improved measurements are made.
Therefore, any atmospheric model for altitudes above 30 km must be
considered speculative. It is also realized that rapid advances in missi'':
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and aerospace programs cannot await the final confirmation of atmospheric
models by atmospheric measurements yet to be made. For these reasons
the IRIG Range Reference Atmosphere Committee has decided to publish
the Range Reference Atmospheres in a series of separate documents.
The organization of these documents is as follows: Part I will contain
information on the thermodynamic quantities and wind for each month and
annual for the first 30 km altitude. Part I will be issued as a separate
IRIG technical document for each Range Reference Atmosphere. Part II
will extend thermodynamic quantities for seasonal periods up to 50 km
altitude and for summer and winter conditions to 90 km altitude. Part
III will contain information on the variabilitv of the principal thermo-
dynamic quantities and wind frcm surface to 90 km altitude.

The chairman and alterate chairman wish to extend their
gratitude to all participants uho have contributed in the many technical
ways to the establishment of lhe !RIG Range Reference Atmospheres.
Special thanks are extended to the United States Cotmittee on Extension
to the Standard Atmosphere (COESA) for the free exchange of scientific
information which has been particularly beneficial to the efforts of the
IRIG Range Reference Atmosphere Committee.

William W. Vauohan
Chairman, IRIG Range Reference

Atmosphere Committee

Orvel E. Smith
Alternate Chairman, IRIG Range Reference

Atmosphere Comittee
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SECTION I
THERMODYNAMIC QUANTITIES

1. 0 IN-TRODUCTION

Within Section I the basic data and procedure used in deriving the
thermodynamic quantities and the resulting tabulations for the first 30 km
altitude will be discussed. Section II will describe the basic wind data
computational procedures and the resulting tabulations.

The procedure most often used in establishing a model atmosphere
has been to assume a simple temperature-altitude relationship and then
derive all desired quantities in terms of this relationship. Water in the
gaseous stage (water vapor) is usually neglected as a constituent of the
air. Since one major purpose of the IRIG Range Reference Atmospheres
is to provide an empirical model of atmospheric parameters most often
needed for the missile test ranges. moisture and wind quantities must

be included.
Simple empirical equations to express the physical relations for

saturation vapor pressure, virtual temperature, and geopotential have
been used rather than the more exact equations. This has been done to
facilitate a more widespread use of high-speed electronic computers for
particular applications of these refereice atmospheres to missile and
aerospace problems.

I. I BASIC THERMODYN-A-MIC DATA

The basic data for the first 30 km altitude were from radiosonde
and rawinsonde measurements. Frequency distributions were prepared
from the basic radiosonde observations between 0 and 30 km by the
U. S. Weather Bureau, National Weather Records Center, or Air Weather
Service, Data Control Division. The following frequency distributions
were obtained for Standard Pressure Levels (see Table A):

(a) Frequency distributions of geopotential heights for the standard
pressure levels with a class interval of 20 m. n

(b) Two-wav frequency distributions of temperature and relative
humidity with class intervals of 20 C and 10% respectively.

0 c) Frequency distributions of dens.-tv with a class interval of
0. 001 kgm- 3 •-

Both annual and monthly frequency distributions were obtained.
Data from Fairbanks, Alaska. were used to form the basic data in

the development of the Fort Greely Range Reference Atmosphere. Data
from Fort Greely. Alaska. and Northwav. Alaska. were used for comparison
purposes (see Appendix).



TABLE A
STANDARD PRESSURE LEVELS (mb)

1000 600 200 40
950 550 175 30
900 500 150 25*
850 450 1Z5 20
800 400 100 15*
750 350 80 10
700 300 60
650 250 50

*Not used for early periods of record.

I. 2 COMPUTATIONAL PROCEDURES

L 2. 1 COMPUTATION OF MEDIAN VALUES. The first step in the
computational procedures is that of obtaining the monthly and annual median
values for geopotential height, temperature, and densit; at standard
pressure levels. The median relative humidity va.ues were determined
from the cumulative frequency corresponding to the class interval in which
the median temperature occurred. The median relative humidity was so
selected in order to obtain a value more closely associated with the median
temperature than if the median relative humidity were selected from the
total population. In determining the relative humidity values it was assumed
that the relative humidity values tabulated as unknown in the frequency
distributions were due to values lower than 20 percent relative humidity.
If one-half or more of the total number of relative humidity obser-ations
for a specific level were listed as unknown, no relative humidity values
are given in the reference atmosphere for that leve.

It should be noted that the resulting .statistical values for relative
humidity will be, in general, higher than the arithmetic average. This
is due to the skewness of the frequency distributions and because only a
part of the total sample has been used in determining the median relative
humidity.

This task was performed by the committee members responsible
for the basic data for their respective missile test ranges.

L 2. 2 DERIVED MEDIAN GEOPOTENTIAL HEIGHTS. The second
step is the derivataon of the first approximation for the median geopotential
height of the standard pressure levels. This derivation uses the median
values of temperature, and median relative humidity associated with the
median temperature, and the median geopotential height at standard
pressure levels in the following expressions.

2



I. 2. 3 SATURATION VAPOR PRESSURE, The empirical equation
adopted for the deterrninatioi. of saturation vapor pressure with respect to
water is as follows:

ines = 24. 858048 (1 - Tt/T) - 5. 028 ln(T/Tt)

+ 3. 464807[exp - 9. 21032]. [1 - exp - 19. 104276(T/Tt - 1)]

+ 0.987185exp - 6. 90774[exp 0. 98227(l - Tt/T)} - 1)

+ 1.81015

where Tt = 273. 16 *K and T = 273. 15 + t *C.

e s  exp ines, expressed in mb Eq. (1)#

I. 2. 4 ACTUAL VAPOR PRESSURE. The median vapor pressure
was obtained by:

ea = e s U Eq. (2)

where U is relative humidity.

I. 2.5 VIRTUAL TEMPERATURE. The following empirical
equation for virtual temperature was used:

T*=T [P + 0. 00123 ea 1 Eq. (3)
LP -0. 3 7 812ea I

1. 2.6 DERIVED GEOPOTENTIAL HEIC-TITS. Using the foregoing
definitions and equations the first apprcxirnation to the median geopotential
height of the standard pressure levels is defined by:

n
Hderived=Hl+ (-)ATm' c n Pn

n= i Eq. (4)

where H is the median height of the fiest standard pressure level above
the siation elevation.

R*,
A =-M-+ unit geopotential

UFootnote: This equation was formulated by J. Goff in August
1960, and communicated to the IRIG Range Reference Atmosphere
Committee by L. P. Harrison in June 1962. Goff's expression used
common logarithms. Appropriate changes have been made to convert
to the Naperian System to facilitate computations.

3



Using the COESA standard valtes for pressure, temperature, and density
from Table C, and adopting 98066. 5 cm2 sec- as the unit geopotential the
computation yields:

R*
R* = 2. 87052874 x 106 cm 2 /sec 2 0 KM

and

A = 2. 87052874 x 106 -j- 98066. 5 = 29. 271246 gpm (°K) -l

Tm* is Tn + Tn - , the mean virtual temperature between two

2

consecutive pressure levels, n and n - 1, and Pn - 1 > Pn.
The molecular weight of air (M) is considered constant from gea

level to 90 km altitude. The numerical value for M is derived from the
primary physical constants Po, Po, to, R*, and N as given in Table C.
Avogadro's number, N, is based on the scale Cl2 = 12. 0000. Fcr compu-

JI tation purposes M is taken to be 28. 9644. A more complete discussion
of molecular weight and, in particular, variations with respect to altitudes
above 90 km is given in reference 2.

I. 2.7 ADJUSTMENTS TO THE DERIVED GEOPOTENTIAL
HEIGHTS. The derived geopotential heights of the standard pressure
levels are not necessarily the same as the median geopotential heights.
The following procedure has been found experimentally effective in
reducing the differences between the derived and median heights (ref. 1).

Let the differences between the derived and median geopotential
heights be denoted as H':

H' = Hderived - Hrnediz-

The differences (H') versus the logarithm of pressure approximate a
straight line. A linear regression equation is fitted to H', which is:

H' = a + b (lnP - lnP j ) Eq. (5,

where the constants a and b are determined by the method of least squares.
Now by differentiating equation (5) yields:

dPdH' = + b--. Eq. (6)

Noting that the hydrostatic equation in differential form is

dPdH=-AT -,

4
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equation 6 is set identical to dH, i. e;,

dHE = dH as a first and sufficient approximation.

Solving for T* yields:

T*= = 6T*
A

and this small increment of virtual temperature is set equal to 6T* in order
to avoid confusion in notations.

The value for 6T* is the adjustment that is added algebraically to
the derived virtual temperature in equation 4 to reduce the magnitude of H'.
The constant, a, is subtracted from the median geopotential height of the
first stanc'-rd pressure level.

The monthly and annual values for the constants a and 6T* for
Fairbanks are tabulated in Table B.

TABLE B
REGRESSION CONSTANTS FOR FAIRBANKS

Month a 6T * Month a 6T*

January 3. 965 0.071 July 3.527 0.019

February 4. 359 0. 055 August -0. 125 -0.022
March 4. 175 0. 106 September 2. 969 0. 066
April 0.465 0. 009 October 4.255 -0. 030
May -1.013 -0.053 November 1.461 -0.012
June -0.379 -0. 073 December 1. 090 0. 023

Annual 4.682 0.042

In order to obtain smooth interpolations for the thermodynamic
quantities versus altitude, the median temperature and relative humidity
at the stanctard pressure levels are interpolated by a fourth degree poly-
nomial for 10 mb intervals. These interpolated values are then substituted
in the equation:

n

HRI=H, - a+ A ()A(Tm* + 6 T ' )In Pn q. (7)
n l Pn-1

The terms are as dofined previously and HRRA refers to adjusted pressure-

heights for th, Range Reference Atmosphere (RRA).

1. 3 GEOPOTENTIAL TO GEOMETRIC ALTITUDE CONVERSION

A rigorous treatment of the relationships between geopotential,
geopotential height and geometric altitude can be found in reference 2.
For the altitude range of concern for the IRIG Range Reference Atmospheres,
the simple relations as given in reference 3 are used. No significant loss

5



in accuracy is recognized in using the following equation. Let geopotential
(mz sec 3Z) be defined by:

Z

0 gdZ Eq. (8)

where g is acceleration of gravity, and Z is geometric height above mean
sea level.

The unit geopotential for the IRIG Range Reference Atmospheres
is taken to be 98066. 5 crrisec-2. Thus, geopotential height in terms of
geopotential meter (s) is given by:

Z

H .6 gdZ

Continuing with the procedure given in reference 3, the equation
relating geopotential height to geometric altitude is as follows:

Z r* Eq. (9)

where r* and r' are parameters which are a function of latitude.

and

- =3.085462x0 6 + 2.27x109 cos,Zq2xl0Zcos49

r* has the units meter.
r' is derived from r* by the relation:

r 9. 80665

r' has the units geopotential meter.
1. 3. 1 INTERPOLATIONS FOR GEOMETRIC ALTITUDES. The

geopotential heights as obtained from equation (7) are converted to
geometric altitude by equation (9). Then the temperature, pressure, and
relative humidity values are interpolated with respect to geometric
altitude at 250 rn intervals.

I. 3. 2 EXTRAPOLATIONS TO MEAN SEA LEVEL. Pressure and
temperature are linearly extrapolated from the height of the first standard

6



pressure level to mean sea level. Relative humidity is held constant
from the first standard pressure level to m'ean sea level in order to avoid
physically unreasonable values. All other thermodynamic quantities are
derived from these extrapolated values. It is recognized that extrapolated
quantities below the station elevation are fictitious values, but are included
for reason of continuity and to hold the mean sea level as a common beight
reference for all range reference atmospheres. The extrapolated data
are easily recognized from Table I ( ) because the height of the first
standard pressure level will not correspond to a geometric altitude incre-
ment of 250 m. The first standard pressure level for this reference
atmosphere is taken to be 950 mb.

1. 4 DERIVED THERMODYNAMIC QUANTITIES FOR TABLE I ( )

From the interpolated and extrapolated values of temperature,
pressure, and relative humidity versus geometric altitude all other
quantities as given in Table I ( ) are derived. The following summary
statements are given to explain the control of the final computations for
Table I ( ).

(I) Geopotential height is derived from geometric altitude using
equation (9). Due to round-off procedures the geopotential height of the
first standard pressure level will appear on some tables as a slightly
higher value (always less than 1 unit) than the corresponding geometricr
altitude. 1

(2) Pressure in the units, kilogram force per square meter
(kgfm Z) is obtained by converting the pressure in mb to newton (1 mbx 100
1 newtonmz) and dividing by standard gravity, 9. 80665 m sec-7.

(3) Virtual temperature is derived from temperature, pressure,
and relative humidity by equation (3).

(4) The analytical expression for density is:

M P

For density in the units, gm 3 , using the pressure in mb virtual tempera-
ture in *K, the computational equation is:

3 Pp = 0. 34836787 x 10 -iM

The derived density values were compared with the median values as a
control check. It is concluded from reference 1 that the differences in
derived density and the median density values are less than 1%.

7



(5) The analytical expression for the speed of sound is:

=1
C=(y M T=

For computational purposes the speed of sound is given by:

1

C s = ZO. 046707 (T';) 2

The computational procedure used in deriving Table I ( ) yields numerical
values consistent with the defining physical equations. The tabular values
for virtual temperature and pressure as a function of altitude are closely
approximated by the hydrostatic equation. There is good agreement
between the tabular values and the original statistical values.

1. 5 ADOPTED PRIMARY CONSTANTS

The IRIG Range Reference Atmosphere Committee has agreed to
adopt the primary physical constants established by COESA. The numerical
values are given in Table C. It is recommended that these values be used
as a basis for comparison of the Range Reference At.mosphere with the
U. S. Standard Atmosphere 1962.

TABLE C
PRIMARY PHYSICAL CONSTANTS

Symbol J Metric units (inks) English units (fl-lb-sec)

P0  1.013250X 10 newtons m-2 2116.22 lbf ft-2

1.2 0 kg 13 0.076474 lb ft-3

9 l150 C 59.00 F
1 g0 9.80665 ni see-- : 32.1741 ft sec - -2

S 110.40 K i 198.720 R
T, 9273.150 K 491.670 It

1.458X 10- kg sec-em-a(K)- 1'  102

75XIO-" fb

Themea moecuarweight of air (01) is considered constant

from sea level to 90 km altitude and is taken to be 28.9644 (dimensionless).

a 3.5 X 0 - ' ° m 11975X i0 f

N 60257 10 (g-ol-,, 27379 10 (l-m l)'8

R 83142 jule (° )-' ool' [154.31ft l (l-mo)-'(°R -I
!f



SECTION 1I -
WIND QUANTITIES

HI. 0 INTRODUCTION 65

Probably no other single atmospheric parameter receives as much
attention with regard to missile and aerospace vehicle operations at missile
test ranges as does wind. Wind is the most difficult of all atmospheric
parameters to summarize in a statistical form to satisfy the many diverse
applications of wind data for missile and space vehicle programs. The IRIG
Range Reference Atmosphere Committee has attempted to present the wind
quantities that have the greatest common use. The wind statistics presented
in this section are monthly --d annual values at selected percentiles for
scalar wind, zonal and r _onal wind components. These tabulations will
not satisfy all needs for x_...rmation on wind quantities, but they should prove
helpful as a common reference in comparing wind statistics from the several
missile test ranges.

11. 1 BASIC WIND DATA

The rawinsonde, AN/GMD ( ) Upper Air Sounding System, provides
the principal wind measurements from 0 to 30 km altitude. These wind
measurements are stored at the U. S. Weather Bureau, National Weather
Records Center or the Air Weather Service, Data Control Division. The
basic wind data correspond to Weather Bureau Card Deck 532 previous to
1956 and Card Deck 535 since 1956. In addition to these card decks NASA
George C. Marshall Space Flight Center (Aero-Astrodynamics Laboratory)
has sponsored a program on a cross service order to the U. S. Weather
Bureau to establish Card Deck 600. Wind data in the form of Card Deck
535 were used for Fort Greely Missile Range, Alaska. The period of
record for Card Deck 535 as furnished to the IRIG Range Reference Atmos-
phere Committee for Fairbanks, Alaska, is from January 1956 to January
1961 (see Appendix). The wind data in the form of these card decks were
made available to the IRIG Range Reference Atmosphere Committee
through the sponsorship of the individual committee members and their
agencies who were responsible for this task.

H. 2 COMPUTATIONAL PROCEDURES

H. 2. 1 DEFINITION OF WIND QUANTITIES. The following defi- r
nitions for wind quantities are used.
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(1) Scalar Wind - wind speed w'thout regard to direction.
(2) Zonal Wind - the wind component in the west-east or east-west

direction, positive for wind components from the west, negative for wind
components from the east.

(3) Meridional Wind - the wind component in the south-north or
north-south direction, positive for wind components from the south,
negative for wind components from the north.

H. 2. 2 CUMULATIVE PERCENTAGE FREQUENCIES. After the
wind records had been checked for errors as described in reference 4,
the zonal and meridional wind components were computed. Cumulative
percentage frequencies were then formed for monthly and annual
reference periods at each altitude for the scalar and wind components.
From these cumulative percentage frequencies the wind statistics corre-
sponding to eleven percentiles were determined. These percentiles are
the principal headings of Table II ( ).

A particular feature of the tabulations for scalar wind (Tables II. 1
through II. 13) is that the maximum and minimum scalar winds have been
listed. The column heading designated as direction gives the direction
from which the maximum and minimum wind speed occurred if the extreme
wind value occurred only once during the period of record.

10
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APPENDIX

BASIC DATA FOR THE FORT GREELY MISSILE
RANGE REFERENCE ATMOSPHERE

The purpose of this appendix is to discuss the basic data used in
the development of the Fort Greely Range Reference Atmosphere.

Any representation of a reference atmosphere must be based on
a sufficient number of valid observations so that large fluctuations which
often appear in meteorological data do not overly influence measures of
central tendency.

The basic data for Fort Greely, Alaska, as furnished to the TRIG
Range Reference Atmosphere Committee, do not satisfy this criterion.
The annual median values of thermodynamic parameters are based on
1150 observations at the 950 mb level and on 83 observations at the 10 mb
level. Wind observations were taken in the years of 1957 and 1958, but
the number of observations is very limited. In fact, there were no obser-
vations during the months of February, March, April, May, and November.

Basic data for Fairbanks, Alaska, as furnished to the TRIG Range
Reference Atmosphere Committee, contain a much larger number of obser-
vations. The annual median values of thermodynamic parameters are
based on 8868 observations at the 950 mb level and on 234 observations at
the 10 mb level. Wind observations were taken over a period of twelve
years, with the total number of observations for each month exceeding 500.

A slight difference (less tnan 19) is noted when the median values
of various atmospheric parameters from Fort Greely are rigorously
compared to the median values of respective parameters from Fairbanks.This difference in basic data, however, does not affect the reference

atmosphere to a great extent. Due to the scarcity of data from Fort
Greely, the best representation of the Fort Greely Missile Range
Reference Atmosphere must be based on the basic data from Fairbanks,
Alaska.
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NOTES ON TABULAR VALUES FOR PRESSURE AND DENSITY@C

The two digit number preceded by a plus sign as the last two
entries for these columns indicates the power of 10 by which the principal
values must be multiplied, considering that the decimal point precedes
the first digit of the principal value.

For example, a tabular value indicated as 102068+04 is 1020. 68.
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IRIG-RANGE REFERENCE ATMOSPHEREJANUARY TABLE 1.1

ELIVAoeJ LOCATION THERMODYNAMICSTATIOh (MSL) PERIOD OF DATA o -
mom LATITUDE LONGITUDE QUANTITIES

FORT GREELY W SSILE
FAIRBANKS, ALASKA 134 64*49' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63- 59' N 145 43' W UNITS: SEE COLUMN HEADINGS
ALT. IGI0HT VIRTUAL D I SPEED ELpATIVE VAPOR

WEOMETR;C) tIGEooo) PRESSURE PRESSURE T ERATUR EP. TURE DENSITY I OF PESSURE

meet meS kgfnrZ M d.W.es K degreM K 9 r.- 3 m mcr 1  
Wrce4 n*reb7w

0 0.C 103245+05 101249+04 255.47 255.56 13802+04 320.469 58 0.886
250 25C.6 ICC56#05 981213+03 2.,6.84 256.94 13304+04 321.336 58 0.995 1!500 6P. -73 o04 9500003 258.21' 258.32- 12811404- 322.200-58 1.114

750 751.6 937372.04 919248+03 259.64 259.78 12327+C4 32.108 63 1.378

1000 1002.2 907114.04 889575+03 260.64 260.81 1188204 323.149 6 . " -
1250 1252.6 877651.04 860721*03 261.30 261.49 11467-04 324.169 66 1.643
15C0 1523.1 84.E104 833C57-03 261.2S -261 - 1100+04 324.139 6 1.588
1750 1753.e 622171.04 8C62744C3 260.67 260.84 10768.04 323.768 61 1.448
2000 2C0.0 79557.04 780126.03 -259.73 259.69 10457404 -23.176 58 1.265

2250 2254.4 765763+04 754880+03 258.51 258.65 10167404 -2455 57 !.12--
2500 2504.e 7446C4+04 73020703 257.23 257.37 98838*03 321.606 60 1.069
2750 2755.2 7 2 021;5+ 0 4  706368+03 255.86 255.99 96127403 320.741 61 0.974
3000 3005.5 696534+04 683067+03 254.42 254.54 93487.03 319.829 57 0.805
3250 - 3255.9 6734 *40.

- 
-W60394+03 252-.95 253..5 90915.03 318:894 53 0.761

3500 3506.2 651056404 638508+03 251.48 251.57 88419+0 317.7960 5. 0. 60--"-
3750 3756.! 629253.04 617126+03 249.98 250.06 85973+03 317.006 58 0.558
4000 CZ- -67 60801-5760- 596318-03 24e 43. 2 48.51 83593+0T-316.021 -57 0.479
4250 4257.0 587450404 576092+03 246.83 246.90 81286.03 314.992 54 0.389
4500 4507.2 5674C6.04 556435+03 245.16 245 21--9052.03-313.916 51 .0318

4750 475:.5 547926+04 537332+03 243.39 243.44 76895+03 312.777 54 O2-
5000 5007.6 528955*04 518767+03 241.62 241.66 74782+03 311.636 53 0.237

5250 5257.8 5104C 3.04 5005344:03 239.8 9 239.92 72677+03 310-.513 . 01J83
!500 5508.C 492522.04 483000+03 238.30 238.32 70604+03 309.472 29 0.095

-5750 5758.1 47517904 4659914b3 236.,T9
-  

23670-68583.0- 308.420 12 - 0-035

6000 6cO8.2 458359.04 449497 03 235.03 235.03 66625o03 301.331 - 11
6250 6258.3 441851+04 433308.03 233.34 233.34 64692.03 306.221

"6!0.4 2579-0-- 467743.03 23I---' 231-6
z  

2826+03- 305.103- - -

6750 6-58.5 41C424+04 402489.03 229.95 229.95 60975+03 303.993

700 708.5 395497+07---57850+03 228.37 -- 228.'37 -- 59166+03 302-941 -- - -
7250 7258.5 38C879.04 373514.03 226.81 226. 7 3710----T.-5-
7500 7508.5 366871.04 359777.03 225.32 225.32 55626.03 310.914

"-77---50-- 115 -6- ' -O 336+03- 223 .8T- - 223.67 53695+03 - 299.-942 ""--"
8000 1008.5 339839.04 333268.03 222.49 222.49 52182.03 299.018
8250 _Y4 3269,3.04 32062103 --- 221.22-- 221U22-- 50489+03 298.167

MY- 850.3 31460+04 30859503 " 22C.18 220.18 8 0 297- 7. '
8750 8758.2 302714.04 296861.03 219.15 219.15 47190.03 296.767 __

9000 -9C08.1 2-9T'I-1 -2-- M2"8383+03- '218.2§---- -21872 45561,.03 -296.180

9250 9258.0 279911+04 274499.03 217.69 217.69 43928+03 295.774
9O0 9507.8 £69 12804 26392.03 2'7. - 217"0 4229ZT037'57T .- -

9750 9757.6 250765.04 253762+03 -217.41 217.4-1 40662+03 295.583
10000 10007.4 248827+_L 244016+03 217.86 217.e6 39019.03 295.894
10250 13257.2 23931004 234683+03 218.46 218.46 37423403 296.300
10500 10507.C 230201.04 225750403 219.07 219.07 35899403 296.713
10750 11.756.7 2214e4404 217202.03 219.63 219.63 34451+03 297.092

11000 11006.5 213144+04 2C9023+03 220.11 220.11 33082.03 297.416 1
11250 11256.2 2048C4.04 20845.03 220.59 220.59 31718+03 297.739
11500 11505.S 1970E0.04 193270+03 220.89 220-89 30481*03 297.942
11750 11755.5 189572404 185907+03 221.16 221.16 29284+03 298.124
12000 :2005.2 182470-04 178942.C3 221.38 221.38 2815e+03 298.274

12250 .2254.8 1755!9404 172165+03 221.60 221.60 27066.03 298.418
12500 12504-4 16e893404 165627-C3 221.79 221.79 26016403 298.545
12750 12754.c 1626C6+04 159462+03 221.92 221.92 25032403 298.637

13000 13003.6 156451+04 153466.03 222.04 222.04 24078.03 298.713
13250 13253.1 15C5E5404 147674+03 222.11 222.11 2-161+03 298.766

13500 13502.6 1449C004 142099.03 222.17 222.17 222824C3 298.800
13750 13752.2 139436+04 136740403 222.19 222.19 21439403 298.819
14000 1401.6 134186*04 131591-C3 222.20 222.20 20631403 298.826
14250 14251.1 129139+04 126642+03 222.20 222.20 19855+03 298.824
14500 14500.6 124-e904 121886+03 222.17 222.17 19112-01 258.804

14750 14750.0 115628404 117315.03 222.14 222.14 18398+03 298.785
15000 14999.4 11515C04 112923.03 222.12 222.12 17710.03 298.773
15250 15248.8 110849404 108706+03 222.12 222.12 17049.03 298.770
15500 15498.2 106723+04 1C4660+G3 222.13 222.13 16414.03 298.776

f5750 15747.5 102557.04 1--0613.03 222.14 222.14 15779.03 298.782

- - ---



ICONThUED) IRIG- RAN'SE REFERENCE ATMOSPHERE, JANUARY TABLE I.1

STVTIOC. LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA

meats LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE .

FAIRBANKS, ALASKA 134 640 49' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE
R N . ...

LAUNCH SITE-FORT GREELY 392 63-59'N ,45-43'W UNITS: SEE COLUMN HEADINGS
ALT. VIT VIRTUAL SPE RELATIVE VAPORI PRESSURE PRESSURE TE&PEE TERE TEERATURE DENSiTY O.

A'(GEOMETRIC = R 1(GEOPOTENT jOhI IHUADITY PESR
nmeters kgfm-2 -eqoees K degrees K Ingm-

3  m cI percent br-

16060 15996.9 9875!0+03 9684,56+02 222-21 22.21 - 15183-03 298.830
16250 16246.2 95C838#03 932453+02 222.26 222.26 14615*. 298.867
16500 16495.5 915719+03 898014+r2 222.29 222.29 14073.03 298.887
16750 16744.e 88C6C0*03 863574+02 222.32 222.32 13532-03 298.908
17000 16§94.C 847818+03 831426+02 222.32 222.32 13028.03 298.903

17250 17243.3 81663703 8C0848+02 22.28 222.T86-9-87
-

17560 17492.5 7e5457403 770270 02 222.24 222.24 12074+03 298.5"9
17750 17741.7 756376-03 7417514C2 222.18 222.18 11630+03 298.812
18000 1799C.8 727295.03 713232+02 222.13 222.13 11186+03 298.775

18256 18240-.C 702'.C6.03 6e6863+02 222.08 222.8 10775+03 298.740

18500 18489.1 673517-3. 660494+02 222.C2 222.;,2 10364+03 29-S.70-
18750 18738.3 6427C7+03 636165*02 221.99 221.99 99833-02 298.683
190C0 18987.4 62-3858.03 -611e35022 221.96 221.956 96021+02 298.660
19250 19236.4 601026+03 589405+02 221.95 221.95 92511402 298656
19500 -94-85.5 578153*03 566915.02 221.95 221.95 88993+02 Z98.0.

3

19750 19734.6 5571C4+03 546333*02 221.97 221.97 8574;,402 298.868

20000 19983.6 536055.03 525691+02 221.99 221.99 82496+02 298.684
, 20250 20232.6 5150C6.03 505048+C2 222.01 222.G6 79248+02 298.699

20500 20,81.6 496274.03 486618+02 222.06 222.06 76349+02 298.732 - ,
20750 20730.5 -4775 1.03 468308*02 222.11 -222-. 11 734504602 -298.766

21000 20979.5 46645940" 451556*02 222.22 222.22 70780*02 298.838
21250 21228.4 443376.03 434804.02 222.33 222.33 68130+02 298.910
-215-00 21477.-3 __ 4-26294.03 : -8C 51+02 222.43 222.43- 65473+02 298.981
21750 21726.2 _409211-0, 'Z,299+C2 222.54 222.54 62820+02 299.053 '

S-220C0 21975.17 3945S9+6J- 367. 69.02 222.74 222.74 60522+02 - 299.189

22250 22223.9 37S97+03 372-40.02 222.94. 2. . 2 2q3.3'ub"2"
22500 22472.7 35375.03 358310.02 223.15 223.15 55938*02 299.40
22i50-- 2271.5 3525S103- 45735+02 223.31 223.31 5" 34+02 299.571

23000 22970.3 339728403 33315q.02 223.'8 223.48 51934+02 299.683
23250 23 39.1 3269C'403 320583+C2 - 223.65 223.65 49936.02 299.795

-23500 23,67.8 3140C.0 3C8008;02" 2r. -1 -232" T - -92--9990
23'SO 23716.6 303221*03 297365+02 273.q5 223.9S 46257+02 299.499

* 2 000 23965.i
- 

292376+03 - 26 72302 224.39 224.09 44574.02 3c0.090
24250 -2214 .C 281523.03 276080+02 224.22 224.22 41893+02 _00.182
24500 2446U.7 27C61.03 2654-48.02 224.36 224.36 Z250 00.274

- 24750 24711.3 259819+03 254795"02 224.50 224.50 39538+C2 "00.365
25000 2-1;59.9 251040.03 246186.C2 224.65 224.65 38176+02_ 30.467
25250 25208.6 242262.03 237577.02 224.80 22-9.e0 36816.02 3CO.569-
255G0 25,57.1 233483.03 228969.02 224.96 224.;6 35458.C2 3.671
25750 25705.7 2247C5403 220360.02 225.11 225.11 34102.02 3C0.773

Z 26CJ 2954.3 715926-03 211751.02 32 225.2 52 27 47 0 2 2Zt0875f
S26o50 26202. 207147.03 2C3142-02 225.41 225.41 31395-O2 300.977

* 25500 26451.3 20C369#03 19o514 ,02 225.48 225.48 30361.02 3CI.324

26750 2%6609.8 193630-03 189887.r02 225.55 225.55 29328.02 331.070

27000 2b948-3 12€872#03 - 10259-C2 225.62 225.62 28296+02 301.116

27250 2119o.S 18C113.03 176631.02 22.69 5-50- -l~0 I TT~
27500 27445.2 1733t503 1700C3.02 225.76 225.76 26233+02 301.2C9
21750 276S3.6 166596#03 163375+02 225.83 225.83 25202+02 301.255 j -

-.. 28000 27;42.C 1548.*03 156747.02 225.90 725.90 241i2.02 1--1.301 I
28250 2519c.4 153079-03- 150119-02 225.1,7 225.4-7 23'43+02 301.34S

26500 28438.6 14e34,+03 145475*2 22'5.55 225.M5 2229+0o2 ,:0z1. "61
28750 286e7.1 1436C8*03 140832*C2 225.73 225.73 21735.02 331.18 ,,
2 900 289l;35.4 1T388-73.03 3il6165.C2 2257 1- -
29250 29183.7 134128+03 131544.C2 225.48 225.4e 20323+02 301.024
29500 29432-. -- 124 24 3 126960-02 225.36 225.3o 19616+02 200.9-3

29750 29ec.3 12' 7 T225+.02 225.2 ' 123 T;0T13 &.8I - " "
30000 29.2e.5 11;0!1#03 117613,02 225.12 225.12 8200.C2 300.a1 "

0-

II
...................... .......i
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IRIG- RANGE REFERENCE ATMOSPHERE, FEBRUARY TABLE 1.2

ELEVATO LOCA'nON T
STATION (USL) PERIOD OF DATA THERMODYNAMCj rmees LATITUDE LONGITUDE QUANTITIES

FORr GREELY MISSILE
FAIRBANKS, ALASKA 134 6449' N 147 52' W OCT 1948 TO DEC 1960 RNGELUNCH SITERANGE LALR4CH SITE__

LAUNC SITE-FORT GREELY 392 63-59' N 145 43' W UNITS: SEE COLLMN HEADINGS
AT 4 VIRTUJAL SPEEJD LA-.tVE VAPO

(GrOUETA2C) {(GEO 1 PRESSURE PRSSURE TEMPERATURE T TAT OE'Y F -,,PELO

rwltrr kgfm
2  

__ _ __ rees K do~m K g tr3 m nC'" mb

0 3. 1329780*5 109E7-C4 254.60 254.67 1381f..04 319.915 5(6 0.809
250 25C.6 ;7935.34 97864.03 256.63 256.73 13260004 321.233 56 0.960
479 40C.3 96157305,sC00.O3 251.50 255.62 12797.0; 322.382 56 1.121
500 501.1 sbo0sz 04 C474.1-03 257.03 259.14 12736.0' 322.711 55 1.132
750 751.e 93487,*34 9!675i 03 259.81 259.94 12257+L.4 223.203 54 1.198

1000 1002.2 904764 1.+04 857150.03 259.87 260.01 11886.04 323.252 58 - 2 
-

1250 1252.6 8753.10
-  

S58456-03 259.61 259.76 11513.04 323.096 t2 1.352
15CO 1543.1 C5:.80.4 , 30 e6-6*3 259.44 259.60 11145*.4 322.995 65 1.385-
1750 1753.6 el; .. 104 Ar359C.03 256.01 259.C7 10036.04 322.564. 64 1.305
2000 203-4.: 79282.-0 777502-03 257.76 257.50 10502-04 321.937 60 1.112

2250 2254.' 76!235:.' 752008.03 256&.6 7 256. '9 10F20f- C4- n.4 ~3---557 -6-917
2503 254.: 7417C C04 72742503 255.q6 256.C8 98570.03 320.799 58 0.927
2750 2755 . 717316.0' 7C344 .0T 255.02 255.15 96047.03 320.211 59 0.885
3030 3:5.5 .93549.3 6I0139.03 253.56 253.68 93402.03 319.289 61 0.796
3250 3255.; 75Si,034 65725v03 251.88 251.96 90918.03 316.220 61 0.694

35!0 356. 2 t 4'8'3o t3&10 +- -2 5-C. 23 2503 --- 78T T U593 .1

3750 3754.5 6262z9-04 614179.03 248.58 2418.66 86(!47-03 316.113 6c 0.507
'000 4,'.1 6.009.04 59334.1C3 246.92 246.98 8369C-03 315.049 59 0.428
4250 4i5.-1 5?4365*0'D 573C86*03 245.2- 241.30 81389.03 313.971 58 0.363
454.-d 45-0.2 564312-04 5534-. cG3 243.54 243.6C 79142-03 312.880 59 0.316
41 0 '157.5 544-7".4 53-273.03 241.63 241.86 7614-90 - 311.775 65.! "

500 5.r. 52 555.z-. 515bs1.c3 240.11 24C.1 7480.03 31C.660 65 0.249
5250 257. 5C74 6-0' '7 7b'0lo-O 238.40 23!-.43 72710+03 309.545 52- 0:168
55C0 5505.0 4SS59.4-04 '8012e.03 236.70 236.12 70658.0 308.432 31 0.085
5-50 5755.1 4. 7205?*+4 4L429;3C,33 235.00 2.-5.S1 6862303W 3C7 3!6 11 0.027

M00 -052 455!S1.04 '46389.03 233.30 233.30 666557 -56 19 J U56
b250 25 . ! 43 56 -0.0 3 1 1-03 231.60 231.60 64706 03 305.080

5CO 658. .62275.10 '1.-43,03 229.94 -229.94 62815.03 .103.986 - -"

Z750 ;75=.5 4,^7425-0 3;45-;*03 228.37 22a.37 60950.03 302.942
70CC 73.5 3Q238.04 3a1781.03 226.94 226.-4 59093.03 301.926

5 7058.5 3- - ,rTr-o--p 37 Z- 2 t5""' - 3 00.9Z-
7500 5 .533 !77.4 356704.03 223.98 223.98 55481.03 300.010
7750.5 35:C58.04 34328q-03 222.60 222.60 53725.03 299.091
3"0 - 5CC8.5 33671-04 33027.C-3 221.32 221.32 51987*03 298.229
8250 £258.- 32414!-04 31 ?'.C3 220.30

"  
22C.30 50266.03 297.545

500 17- C. 3115C-4 --- I8i5 4- 4T V'--T 6.542. -'"7.6s

5750 8758.2 2-S<e-04 2?40C63.'03 218.72 218.72 4.e37-03 296.475
900 0:a.1 2s!136.5' 2*827 -13 214.23 2118.23 45139.03 296.151

9250 -255. 2772'70- 2718--03 218.01 218.C1 4;445403 295.994
a 950 t53. 265 1.0 4 -2! 15O .-.0 7 212.C7 41-,65-03- '296.033

9150 757.t 25f31.0' 251.0 -' 3 21!.36 218.36 4011C+03 296.230
!3003 10007.4 24151.0 241804-03 219.03 2!9.03 35458.03 296.&i&
10250 1 252.j 2371S0-34 2326C3.03 219.75 21,.75 36875-03 2t9.161)
17.F 1057.0 2282C-0. 223737--3 22C.41 220-.1 35372.03 297.618
ic750 :0-5-.7 215612.0' 215366 03 2:C.9q 22C.99 33950.03 298.008

,10c0 1104.. 213e5*04 2072;7.+Z3 221.47 221.47 32602.03 21;.331 .
11250 :14.2 2013 4. 04 !94!2 '- 2z, .! 221.86 31315-03 298.598
11500 11505.- 19<- 0C904 1-127103 222.1Q 222.19 3C077-03 298.8:5
11750 11755.5 1EE302-04 IE402*-2O 222.44 222.44 2&920.03 298.98 4
120012 02005.2 1211604 177692-03 .22.7 222.-7 2710C03 2S9.140

12250 254-s 1743!9*01 17C965-03 222.0 222.90 26720-C3 ?99.294
i250o 125.,* 167e76.0 16463 -03 223.C9 223.C9 25708.03 29S.419 __--_
-2750 1214.C *6 5E;.0z 1584e5-03 223.24 223.24 24728403 299.52

!3000 13:03.6 155516.04 152509-03 223.36 223.36 23786+C3 299.603
13250 13253.1 145671.04 14,77.03 223.42 223.42 22886.03 299.644 --

13500 135t32.8 144:S3.04 4 '1 1 .0 223.--5 223-45 2C24.-3 299.66T3 *

13750 i3752.2 i32t7-0' 13597Z.
;
3 223.45 223.45 21199.C3 299-63

14000 !*-.: . 133'3-04 130-.t-2
3  

223.44 223.4- 20404.03 299.654
14250 14251.1 1 54,1.04 125957.03 223.41 -23.41 19645+03 2S9.639
14500 14 S0.. 12?02-04 121261.03 22).39 223.39 18913-03 299.626

14750 14750.0 1080 11675!;-03 223.37 223.37 1qic4-.03 249.-08 -

15000 ,; .4 11623-04 112407.03 223.33 223.33 7534-03 2q9.563
15260 1F24z.! 1130304 1Cd22q-9 3 223.29 223.29 1686.03 299.553
15500 1549Z.2 1iC.273-304 !4!284.3 223.23 223.23 16264.03 299.519
150 15747.5 10l63-04 100207.03 223.18 223.18 15641.03 299.484

--

l1l7_L __I__ _ I _



(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE, FEBRUARY TABLE 1.2

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA TD .

meters LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 640 49' N 147 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63'59' N 145-43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT SPEED RELATIVE VAPOR
(OTR ( EI PRESSURE PRESSUr E TEMPERATURE TEMPERATURE DENSITY OF H D PEU(GEOMETRIC) (GEPOTENTIA IMEAU ISOUND HUMIDITY PRESSURE

meters meters kgfm- 2  mb degrees K degrees K gm- 3  
mi eec- 1  percent mb *

16000 15996.9 983786+03 964765+02 223.12 223.Il 15063+03 299.442
16250 16246.2 947340+03 929023+02 223.06 223.06 14509+03 299.398
16500 16495.5 912439+03 894797+02 222.99 222.99 1397903 - 299,353
16750 16744.8 877537+03 860570+02 222.92__ 222.92 13' +03 299.307
17000 16994.0 844958"03 828620+02 222.85 222.85- 12q53-03 299.261

17250 17243.3 813938+03 798201+02 222.78 222.78 12482+03 299.731
17500 17492.5 7S2919+03 _ 767781+02 222.70 222.70 12010+03 299.16.'
17750 17741.7 7f5398403 739410+02 222.63 222.63 11570+03 299.115

_18000 17990.8 725057+03 711038+02 _ 222.57 222.57 11129+03 299.070

18250 18240.0 6983C7403 684805+02 222.52 222.52 10721+03 299.036

18500 18489.1 671557+03 658572+02 222.47 222.47 10313+03 299.002
18750 18738.3 646868+03 634361+02 222.43 222.43 99353+02 298.979
19000 18987.4 622179+03 610150+02 222.-34- 222.39 95-576+02 298955
19250 19236.4 5994C9+03 587819+02 222.37 222.37 92088+02 298.938
19500 19485.5 516638403 565488+02 222.35 222.35 88600+02 298.922-

19750 19734.6 555669+03 544925+02 222.32 222.32 85387+04 298.906
_20000 19983.6 5347C1+03 524362+02 222.30 222.30 82174+02 298.890 .
20250 20232.6 513732+03 503799+02

- - 
222.27 222f27 789 60:0 298.874

2050qC 20481.6 495062+03 4185490+02 222.25 222.25 76100+02 298.854
20750 20730.5 4763c1;03 467180+02 . .2 22.22 7 3240+0? 298.835 jj
21000 20979.5 459333+03 450451+02 z22.18 222.18 70629+02 298.810
21250 21228.4 442274+03 433723+02 222.14 2'2.14 68017+02 298.786
21500 2147-.3 42525 03 416"994+02 

- 
22.11 -222'-. 6-54002298.761-

21750 21726.2 4081.+03 400265402 222.07 222.07 62791+02 298.737
22000 21975.1 393530+03 385921+02 222.05 222.65 60546+O2 298.722

22250 22223.9 3789C3+03 371577+02 222.03 222.03 58302+02 298.7- . \
22500 22472.7 364276+03 357233+02 222.01 222.01 56056+02 298.693
227 --0

- -  
22721.5 _3518t- -- 344595+02 -221.93 21-'3 54092402 298.642

23000 22970.3 3385C2403 331957+02 221.85 221.85 52126+02 298.590
23250 -23-21.1 32561503319320+02- 221.78 21.78" -501-59T02- 298539

23500 23467.8 312728+03 3C6682+02 221.70 221.70 48190+02 298.488
23750 23716.6 3017e9+03 295954+02 221.63 221.63 46518+02 298.443

2400 296.3 2089.3 285225+02 221-.57 2_21f.57 _'44_846o2-_9.-398
24250 24214.0 2799C9+03 274497+02 221.50 221.50 43172+C2 298.354
24500 24,62.7 268969+03 2637-69.2- - 221-.44 221.44- 414970 298309
24750 24711.3 258010+03 253041+02 221.37 22T.3T7 9821+02 298.264

25000 24959.9 249172+03 244354+02 221.43 221.43 38443+02 298.305
25250 25208.6 23-1-4.+03" 23568+C2

-  
221.4--.. 2-2-1.4q_-_ 3-70-67+02 298.-4-

25500 25457.1 231457+03 226981+02 221.55 221.55 356)1+02 298.387
25750 25?05.7 2225903 218295402 221.61 221.61 3431502298.28

26006 25954.3 213 74 1i.0"3_ 2960q02 2.6_"- 67 221.67 32941+02 298.469

26250 26202.8 204814+03 200922+02 221.73 221.73 31567+02 298.510
26500Y 265 bi180l +0 3 194f2_41+0 2i_2 1.7- 2 222 05 9 C2l

26750 2o
6
99.8 1912f8+03 187560+02 221.71 221.71 29471+02 298.494

27000 269'.8.3 18445;03 180879+02 221.70 22 - 284230-2 9-8T 6-

27250 27196.8 177632+03 17419"802 2?1.69 221.69 2737? 2 4-
27500 27445.2 17C820+03 167517+02 221.67 221.67 26326+02 298.470

-2750 279. 169 &0C07+03I 1f60836.02 22 f-.6 6-22-6- K ?TOZ--.,6
28000 27942.L 157194+03 154155+02 221.65 221.65 Z4228+02 298.454

28500 28438.8 147283+03 144435.02 221.(18 221.0 22760+02 298.068
28750 28687.1 1423 7+03 139576+02 220.79 220.79 22022+02 297.875
29000 28935.4 137372.-'03-- 134-7"6+ "02 22- 0f-220.-517-2- 8 5T28.76-8-"-
29250 29183.7 132417+03 129856+02 220.22 .220.22 20542+02 297.489

29500 29432.0 127461+03 124997+C2 219.93 "219.9-3 .. E"§"9199+(2 297_.-2(i5

2950 29803 1225C6+03 12rf13740d 2 _.6 21 F29.65 19054+0_2 i9__l_'
30_000 2928.5 117550+03 115277+02 219.36 219.36 18307+02 296.908 * .

.. . . ... .. . .. .. . . . ... . . ., -..
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IRIG- RANGE REFERENCE ATMOSPHERE, MARCH TABLE 1.3

ELEVATION LOCATION THERMODYNAMICSTATION (MSL), PER;OD OF DATA
meter, LATITUDE LONGITUDE QUANTITIES

FORT GREELY MISSILE
FAIRBANKS, ALASKA 134 64049' N 1470 52' W OCT 1948 TO DEC 19°60 RTNGELYU MISSILE

FAIRANKS ALSK I__ _______ RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63- 59' N 145 43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTUAL SPEED RELATIVE VAPOR

(GEOMETRIC) (GEOPOTENT!AL PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY SO HUMIDITY PRESSURE

meters meters kfrm
-2  

mb degrees K degrees K gim-3 m sec-I Iprcent mb

0 0..3 '02788+05 1C0801+04 265.87 266.07 13198+04 326.994 55 1.948
250 50:250.6 996864+04 977590+03 265.74 265.94 12806+04 326.915 55 1.928
477 477.8 968730+04 9500060-3- 265.62__-25.82 -12450+04- 326.843 55 1.910
500 501.1 965847+04 947172+03 265.58 265.79 12414+04 326.826 57 1.978
750 751.6 93534504 9172 -- 0 - 25-2---239404- 326.595 --_60 2.038

1000 1002.2 ,056 3 804 888172+03 264.4, 264.74 1. 40 3 T -- - 2--Y. 973 -

1250 1252.6 876882+04 859928+03 263.60 263.81 11355+04 325.604 62 1.860
1500 1503.1-848730 832321+03 262.66----262787-11C30+04Th25-,020- 63 1.758
1750 1753.6 821540+04 805655+03 261.33 261.53 10731+04 324.195 66 1.645
2000 2004.0 795-03+0-4 779719+03 259.51 -2'59.70 10459+04 323.057 70 1.508

2250 2254.4 769180.04 754ffC8OD 2 5 7 .6 3 25 7. t 6 1 0- 9 P4 -3 2 1 -8 57 3 - 1.346-
2500 2504.6 744076+04 729689403 255.89 256.04 99261+03 320.773 73 1.158
2750 2755.2 -715 50Q-00! 4 705608+03 254.36 254.49 96589+03 319'.801 71 0.993
30C0 3005.5 693628+04 682178+03 253.17 253.29 93824+0. 319.047 68 0.857
3250 3255.- -6726C2.4 -659597+03 251.94 252.04 91168+03 318.259 65 0.744

3500 3506.2 65C111+04 6-7413 250.-3 250.53 8- +3--r:300 --- 0.650
3750 3756.5 628213+04 616067+03 246.77 24b.86 86240+03 316.243 66 0.564
4000 4006.7.! 6t017i 04 59518303 247.09

- - 
247.16 -- 83890+03 --315.161 64 ---0-.475-

4250 4257.0 586217+04 574882+03 245.40 245.47 81588+03 314.080 62 0.393
4500 4507.2 566099+04 555154+03 _ 243.71 243.77 ....79337+03---312.99O- 61 0.329

4750 4757.5 546551+04 535984+03 242 2. 24 5 7O -71- f" 0- 3 6IT 8-8 4 4 6_294-
5000 5C07.6 527563+04 517362+03 240.30 240.34 74990+03 310.782 62 0.242
5250 5257.8- 509125.04 499281+03- 238.63- -238.66 72880+03 309-693 49 0.163
5500 5508.C 491024+04 481530+03 236.98 237.00 70781+03 308.613 31 0.088
5750 5758.17 473621+034 464464+03-- 235-.36---235.36

-  
68746+-03-- 07.549- 12 -0.030

6000 6008.2 456758+04 447927+03 3.80 2-- -67-O -0-52 - -0o,-

6250 6258.3 44C220+04 431709+03 232.24 232.24 64759+03 305.498
6500-- --6508.4 424337+04-- 416133i03- 230.56-- 230.56 L2877+03-304.391

6750 6758.5 408771+04 400867+03 228.79 228.79 61038+03 303.223
1000 70-08.5 39138C8.04 38619463_ - _226.73__226.73--- 59339f03 -301.853

7250 7258.5 379137+04 371806 + 03--_ 2 ""46.72-i -Y50-
7500 7508.5 365058+04 358000+03 223.17 223.17 55884+03 299.475
7750 7758.5 35128-i7.40 34449503--221.76- 221-87- 54090+03 -298.603-
8000 8C08.5 337924+04 331391+03 22C.87 220.87 52269+03 297.926
8250 8258.4 325228+0"; 318950+03 220.20 220.20 50459+03- 297.478
8500 85068.3 312875.04 682 .0 '19.66"7 - -___,__'_

0&750 8758.2 3CC9C7+04 295089+03 219.15 219.15 469C9+C3 296.765
9000 9008. 1- 289368C04 ---- 283773 03 - 8.78- 218.78 45185+03 - 296.518
9250 9258.0 278269+04 272888+03 218.63 218.63 43482+03 296.416
9500 - 9507. -- 2676C7-+04-- 262433+05--- 218.71---218.'71 41801 03 -296.465

-

9750 9757.6 257375+04 252399+03 218.99 218.99 40151+03 296.659
10000 10007.4 247568+04 242781+03 219.59 219.59 38516+03 297.062
10250 10257.2 236175+064 233570+03 220.24 220.24 36945+03 297.504
10500 10507.0 229182+04 224751+03 220.87 220.87 35449+03 297.927
10750 10756.7 22C573+04 216308+03 221.43 221.43 34032.+03 298.303

11000 11006.5 212332+04 2C8227+03 221.89 221.89 32691.03 298.618
11250 11256.2 204052+04 200146+03 222.36 222.36 31356403 298 932
11500 11503.9 196469+04 192670+03 222.66 222.66 30145+03 299.131
11750 11755.5 Il905+04 185394+,+03 222.90 222.90 28975+03 299.295
12000 12005.2 182021+C4 178502+03 223.^5 223.C5 27879.03 299.397

1-2250 12254.8 175179+04 171792+03" 223.16 223.16 26818+03 299.466
12500 .12504.4 168575+,4 165316+03 223.22 223.22 25801+03 299.506
12750 12754.C 162338-04 159199+03 223.23 22..23 24844 03 299.519
13000 130C3.- 15626 8+04 153247+03 223.24 223.24 23914.03 299.525
13250- 13253.1- 1.'4C3.04 147495+03 223.26 223.26 23014+03 .99.538

13500 13502.6 144755+04 141956+03 223.27 223.27 22149 C3 299.545
13750 13752.2 139325+04 136631+03 223.26 223.26 21319+C3 299.537
14000 14C'1.6 1341C5+*4 131512+v3 223.23 223.23 20Q23.03 :'19.516
14250 14251.1 129085+04 126589+03 223.18 223.18 19760,03 299.480
14500 14500.6 124258+0

-  
121856+03 223.06 223.Go 19.031t03 299.404

14750 475C.C 119617+04 _117 304+0
--

3 22295 "222.95 18329+03 -299.328
1500 0 14999.4 115155.04, 112929+03 222.86 222.86 17653+03 2q9.26b
15250 15248.8 11.869+04 108725-03 222.80 222.80 17C00+03 299.227
15500 15498.2 106755+04 104691+03 222.77 222.77 16372+03 299.205
15750 15747.5 102641+04 100656+03 222.74 222.74 15743+03 299.183

19

:.7.



(CONTINUED, IRIG-RANGE REFERENCE ATMOSPHERE, MARCH TABLE 1.3

ELEVATION LOCATION THERMODYNAMIC
STATION (MSLI PERIOD OF DATA T MI.

meter LATITUDE LONGITUDE QUANTITIES i
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 64"49' N 147 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCHSITE-FORT GREELY 9 6359'N 145043'W UNITS: SEE COLUMN HEADINGS

ALT. HEIGHT VIRTUAL SPEED RELATIVE VAPOR
1 AL SEED 

0
RESSUR .

(GEOMETRIC) (GEOPOTENTI PRESSRE "P URE TEMPERATURE TEMPERATURE DENSITY SOUND HUMIDITY ORESSURE

meetr ters kgfm-
2  mb degrees K degrees K g m-3 - ercent mb

16000 15996.9 988080+03 968975+02 222.80 222.80 15151+03 299.225

16250- 16246.2 951453+03 933056+02 222.85 222.85 14586+03 299.262
16500 16495.5 91641503 898696+02 222.89_ 2U.89 14047+03F 29.284"1
16750 16744.8 881377+03 864336+02 222.92 222.92 13507+03 299.307
17000 16994.C 84865940-3 -832251+02 222.91 222.91 13006+03 -29V.3 04
17250 172 3.3 815941.03 8C0165+02 222.91 222.9 12505+03 299.301 ,,

-17500 17492.5 785766+03 770574+02 222.84 _ 222. 8-4 12046+03 299.255
17750 17741.7 756995+03 742358+02 222.77 222.77 11609+03 299.206
18000 17990.8 728223+03 714143+02 222.70 222.70 11171+03 299.157
18250 18240.C 701420+03 637858+02 222.63 222.63 1076+03 299.110

18500 18489.1 674616+03 661573+02 222.56 222.56 10356+03 -2990&2
18750 18738.3 649835+03 637271+02 222.49 222.49 99780+02 299.021

19000 18987.4 625054+03 612969+02 222.43 222.43 96002+02 298.98019250 19236.4 6C21S2+03 590549+02 222.39 222.39 92510+02 298.948 "

19500 19485.5 579329+03 568128+02 222.34 222.34_ 89017+02- -2§-8.16-

19750 19734.6 558277+R3 547483+02 222.30 222.30 85794+02 298.894

_20000 19983.6 537225+03 526837+02 222.27 222.27 82571+02 298.872
20250 20232.6 516172+03 5C6192+02 222.24 222.24 79347+02 298.850 -

20500 20481.6 497414+03 48779702 222.26 222.26 76455+02 298.867
20750 20730.5 478656+03 469401+02 222.29 222.29 -735 0-2 2--1-98.8 64

21000 20979.5 459898+03 451006+02 222.31 222.31 70673+02 298.900
21250 21228.4 4433C6+03 434734+02 222.28 222.28 68134+02 298.876
21500 21477.2 426714+03 418463+02 222.24 222. 2 6559302p298851
21750 21726.2 410122+03 402192+02 222.20 222.20 63055+02 298.827
22000 21975.1 395431+03 387786+02 222.07 2.7- 6083202 98.739

22250 22223.9 38C741+03 3733 9+ T221.94 221.94 58607+02
225(0 22472.7 366051+03 358973+02 221.81 221.81 56379+02 298.562
22750 22721 .5-353 123.03 . 32462502221.22l-T36~2 98.632_

23000 22970.3 34C195+03 333618+02 222.02 222.02 52347+02 298.703
23250 23219.1 32726:8+03 320-94602 222.13 - -22 --- -5 03r3$02'298.7"4-.

235C0 23467.8 314340+03 -- S- 5
23750 23716.6 303420+03 297553+02 222.51 222.51 46585+02 299.034
14000 23965.329299+03 2868402 222.79 . 22 94852 0-2 -2 222
24250 24214.C 281578+03 276134+02 223.07 223.07 43123+02 299.411
24530 24462. 27C680-3 265425- 27223.6 2-

-

24750 24711.3" 259737+03 254715+02 ?23.64 223.64 39678+02 299.788
25000 24959.9 25C936403 246084402 223.85 223.85 38296+02 299.934
25250 25208.6 242 12 5.-03 237453+02 224.0' -- 224 .- 7- 36-9T7O5-0-g .0
25500 25457.1 233333+03 228822+02 224.29 224.29 35540+02 300.,227

25750 25705.7 224532+03 220190+02 '24.51 2 --24.51 3 f-67-2 3 37-
;--.26000 25951-3 2157- 0+03 11-559;04 --- 2%4 3 224.73 32795S02 r OO-51 T-"-

26250 262C2.8 206929.03 2C29g8+02 224.9. 224.95 31427+02 300.6o4
26500 25451.3 2IC17503 156305+02 . 225.11 225.11 30378+02 -300.777,
26750 26699.e 193421+03 189682+02 225.28 225.28 29331+02 300.890 _-
27000 26948.3 1566 8+03 1eP8:c0. 02 225: -- 225.45" 288 .6iO-----.0 -.- 663 Will,

27250 27196.8 17q914+03 176 ,#0f- Z2- .- 6-2 27242+02 301.I-
27500 27445.2 173160+03 169812+02 225.79 225.79 26200+02 301.228

-2 i?-O T7f6 93 . &T6_EZ6.0 I~1-6"lft4+ 225.96--- 2257.96 251592-S0I.541
28000 27942.0 159652+03 156565+02 226.13 226.12 24120+02 301.454
28250 - 28190.4 154193+03 ff180+01" 226.34- -- 226.34 - g640 3 -

28500 28,.38.8 149934+03 14703+6E 2 226. 55 22609+C2 301.738
-8750 28f 7.1 145076403 142270+02 226.77 226.77 21856+02 301.880
29d0 1935.4 1---1 - 1- 3'706+O 2 226.98 ... 2216 6--71104 C -302.02 -
29250 29183.7 135358.03 132741+02 227.19 227.19 20354+02 302.164
2 9500 2932.C 13C4_9+03 -127976+02 227.41 227.41 19605+C2 102.305

29750 29680.3 12564003 12-3 211i0'f2 .-6 2-2--. 2 '"- 2 -1 8851;02- 02Z 71-
30000 29928.5 12C761403 118446+02 227.83 227.63 18111+02 3C2.589

20
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IRIG- RANGE REFERENCE ATMOSPHERE, APRIL TABLE 1.4

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA

motors LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE :<

FAIRBANKS, ALASKA 134 64*49'N 1470 52'W OCT 1948 TO DEC 1960 RTNGELYU MISILE "-".
RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 630 59' N 1450 43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT PESRE PRESURR VIRTUAL D RELATIVE VAPORESTY"

(GEOMETRIC) (GEOPOTENTIAL PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSIT O HIY RS E

n ters meters kgfm
- 2  mb de ree s K d eees K m-3 rn Mc I p ceM mb

0 0.C 102685+05 100700+04 274.62 275.01 12756404 332.41 54 3.73"
250 250.6 996582+04 977313+03 273.43 273.79 12435+04 331.706 54 3.426
480 481:1 9687?0+04 5-00_+03 - 272.33 . .272Z 7--12 7¥0-4-33 5.628 --54 3.163- ____
500 501.1 966314+04 947630+03 272.01 27Z.36 12121+04 330.837 57 3.206
750 751.6 93641+04 918374+03- 270.80- - -271.1. -18S00 U -3-S 0.-0-5--56---.023

1000 1002.2 907356+04 889813+03 269.26 269.57 11499+04 3291 - . "83
1250 1252.6 8788C3+04_ 861812+03 267.64 267.92 11206+04 328.129 59 2.392
1500 1503.1 851130+04 834614+03 266.00 266-27--0920+04 -327.118 63 .269
1750 _ 1753.6 824194+04 808259+03 264.35 264.61 10641+04 326.098 68 2.152
2000 2004.0 797811+04 782386+03 262.65 262.90 10367+04 _-325$-04 .. 71 1.97t-

2250 2254.4 772255+04 757323403 260.99 261.21 l010i.04 323.9777- |2
2500 2504.8 747243+04 732795403 259.39 259.59 98339.03 322.991 70 1.489
2750 2755.2 f23l3904 709059+03 257.78- 25796 9558.03 -21_70 e7 - 246
3000 3005.5 699357+04 685835+03 256.10 256.24 93241+03 320.900 63 1.023
3250 3255.9 6-762"+64 - 66320-4403 -25-4.3 -254. 5r- -90777+03--319.814- . 0- 0.841

3500 3506.2 653826+04 641184+03 252.71 232.82 88351+03 318.748 --'- T2
3750 3756.5 632138+04 619916+03 251.06 251.15 85986+03 317.698 58 0.613

4066-- 61-0'q--0-4 5-9-9T3]03- 249.040-749_'W8 ' 0.51-5-
4250 4257.C 5903C6+04 578892+03 247.73 247.80 81384+03 315.566 54 0.424
4500 4507.2 57023604 2Yc,3- 246.04 -2 -T0- 79160.0 3148 - 52 .3 1-

4750 4757.5 550731+04 540083+03 244.34 244.39 76987+03 313.-8"9---- U. "T"
5000 5007.6 531569+04 521291+03 242.63 242.68 74832+03 312.290 54 0.264
5250 5257.8 513131+04 503210+03 240.93 240.-97 12497o6--31[86- -4-9 --0.98.
5500 5508.0 495235404 485660+03 239.25 239.27 70710+03 310.091 30 0.108

5750 5758.1 477867+04 468628+03 231.58 237.58 6114+0 30-o99Z-- [4- - 0

6000 6008.2 460819+04 45190q+03 23 .90 235.90 70-8" 1 - .
6250 6258.3 444428+04 435835+03 234.25 234.25 64817+03 306.817 ____

-65-0-0 6508 *4 4-2 e3 -2+0-4 - -4200'19+03-- 232. 58 -- 23 -- -6-292 1+03 -- 303 • 72S -___

6750 6758.5 412932+04 404948+03 230.90 230.90 61096+03 304.618 __
7000 TO 0- 9 i 2404 --- 901i20 03- -2 - 3 29-2--5280- 03 4 - -'--- -___

7250 7258.5 3833C0+04 37 08 -- 27T5 7.53 737+03 302.425
7500 7508.5 369086+04 361950+03 225.98 225.98 55798+03 301.354 "____
-7?50-35 ' 0 - -48592403- --224.-43- - 224.43---541-T - 3o..-31'7--.-
8000 .8008.5 342137+04 335522+03 222.96 222.96 52425+03 299.332
8250 38258.4 32[-5+04 -322820+031- 221.-67--

8500 8508.3 316661+04 310538+C3 220-"4 22064 4903i+03 ' 1. Ill
8750 8758.2 304780+04 298887+03 220.03 220.03 47323+03 297.359

9000 9001 2922+0"--- --28 543 0 1 - '219. 62- - I- 0 -297O 0
9250 9258.0 282028+04 276575+03 219.45 219.45 43905+03 296.971

-93500 -7 -272 +0
" - 25 017O- -  

19-53 _21-5 -22-297--20 ,T-' -'

9750 9757.6 26C925404 255880+03 219.81 219.81 i,0554+03 297.210
L000C 10007.4 251015+04 __ 2'.61l0El3 220.34 220.34 38916+03 297.573 . .
10250 10257.2 241525+04 236855+03 220.98 220.98 37340+03 297.999
10500 10507.C 232,:42+04 227948+03 221.61 221.61 35833+03 298.426
-1075-0 10756.7 223750+04 219424+03 222.19 222.19 34402+03 298.820

11000 11006.5 215058+04 210900+03 222.:' 222.78 32979+03 299.213
11250 11256.2 2C7014+04 203012+03 223.24 223.24 31681.03 299.519
11500 11505.9 1998+04 195347+03 223.63 223.63 30431+03 299.781
11750 11755.5 1918C4+04 188096.03 223.91 223.91 29265+03 299.970
12000 12005.2 1846C6+0 4 181037+03 224.14 224.14 2S137+03 300.128

12250 12254.8 1777e7+04 174349+03 224.29 224.29 27080+03 300.228 --

0 12504.4 17114804 167839+03 224.41 224.41 26055+03 300.304
12750 12754.C 164734+04 161549+03 224.48 224.48 25070+03 300.355
13000 130C3.6 158564+04 155498+C3 224.53 224.53 24127+03 300.384
13250 13253.1 152742404 149789+03 224.53 224.53 23240+03 300.387

1T3560 1_3502.6 147Cfi 04 X442j7+03 224.52 224.52 22380.03 330.381'
13750 13752.2 1411608404 1385,0403 224.50 224.50 21549+03 300.368
1 r0' 14C( 1- 136335-04 133699+03 224.47 224.47 20749+03 330.347
14250 14251.1 13126C+04 128722.C3 224.43 224.43 19981.03 300.320
14500 145002.6 1?5-381+04 123937+03 224.38 224.38 19242+03 300.288

i4750 14 750.C 121691+54 Ii9338+r3 224.33 224.33- 16532+03 300.254
15000 1499q.4 1171e5.04 114020403 224.28 224.28 17851+03 300.216
15250 15248.8 1126E0.04 110311+03 224.22 224.22 17168.03 300.178
15500 15498.2 1084e6+04 !C63es-03 224.16 224.16 16534.03 300.136
15750 15747.5 104467404 102448+03 224.09 224.09 15926+03 300.092
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(CONTINUer,) !RIG- RANGE REFERENCE ATMOSPHERE, APRIL TABLE 1.4

ELEVATION LOCATION R MODYNMIC ,''/
STATION (MSL) PERIOD OF r 1,TA THERMODYNM17C

meters LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 64 49' N 1470 52' W OCT 1948 TO DEC 1960 RTNGELU MISILE

LAUNCH SITE-FORT GREEL1 392 63-59'N  145-43' W UNITS: SEE COLUMN HEADINGS <_
ALT. HEIGHT VIRTUAL SPEED RELATIVE I VAPOR

PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY SOuNDF HUMIDITY PRESSURE

mot'rs meter I kgfm'2  mb degrees K degrees K g m-3 mew
- I  

percent mb

0160)O 15996.9 I0613+04 986673+02 224.02 224.C2 15343+03 3C0.047

16250 16246.2 969172+03 950433+f2 223.95 223.95 14784+03 300.001
16500 16495.5 932217+03 914193+02 223.88 223.88 14225+03- 299.954

16750 16744.8 897654+03 880298402 223.81 223.81 13702+03 299.906

17000 16994.C -86-4726+03 848006+02 223.74 223.74 13204+03 299.857

17250 17243.3 d31797+03 815715+02 -" 223.67 223.67 12705+03 299.808

17500 17492.5 801061+03 785592+02 223.60 223.60 12240+C3 299.762

17750 17741.1 77C364+03 755469+02 223.53 223.53 11774+03 299.717
18000 __ 17990.8 741979+03 727633+C2 223.46 223.46 11344+03 299.668
18250 18240.C 715027+03 IC1202+02 223.38 223.38 10935+03 299.616

18500 18489.1 688075+03 674771+02 22.3-0 223.30- Tos27+0 299.565

18750 18738.3 662963+03 650144+02 2,e3.22 223.22 10146+03 299.511
19000 18"9-87.4 637850;03 625518+C2 223.14 223.14 97655+02 299.457

19250 19236.4 612738+03 6C0891+02 223.06 223.C6 93844402 299.403

19500 19485.5 59C336+03 578922-+02 222.98 222.98 93446+02 299.349

19750 19734.6 567934+03 556953+02 222.90 222.90 87045+02 299.295
- 20000 19983.6 5472E7+03 536705+02 222.83 222.83 83906+02 299.249

20250 222.6 52 66 46003 -516457;602 222.77 222.77 - 80765.02 299.204
20500 20461.6 507664+03 497848+02 222.72 222.72 77870+02 299.176

20750 20730.5 4886E9+03 479240+C2 222.68 22-2.8 8 7497302 299.148

21000 20979.5 469713+03 460631+02 2-22.64 222.64 72075+02 2990-1-20

21250 21228.4 452793+03 444038+02 222.59 222.59 69493+02 299.089
21500 21477.1 435873+03 427446+02 222.55 222.55 -669f1'02--299-.057,

21750 21726.2 418953+03 410853+02 222.50 222.50 64327+02 299.026

22000 21975.1 403969+03 396177+O-2 222.43 .... 222. 43- -- 62050+02 -2-98.975-

22250 22223.9 389024+03 381502+02 222.35 222.35 59772402 298.•9Lf5

22500 22472.7 374059+03 366827+02 222.28 222.28 57492+02 298.875

22750 - -2272i.5 35l;094+03 352151+02 222.20 222.20 55211+02- 298.824
23000 22970.3 346368+03 339671+02 222.24 222.24 53244+02 298.851

23250 23219.1 333642+03 327191+02- 222.28 222.28 "51278+02 298.879

23500 23467.8 320915+03 314710+0 - 222 f2"2 3- - -22232 493402 298906

23750 23716.6 308189+03 3C2230+02 222.36 222.36 47349+02 298.933
24000 23965.3 297444403 291693+02 222.47 222.47 - 45677+02 299.005-

24250 24214.0 286699+03 281156+02 222.58 222.58 44006+02 299.076

24500 24462.7 275954,03 270619+02 222.68 222.68- 42336+02 299.148

24750 24711.3 2652C9+03 260082+02 222.79 222.79 40668+02 299.219

250C0 24959.9 256223+03 251269402 ?22.85 222.05 39280+02 299.259
25250 25238.6 247-27+03 242457+02 222.91 222.91 37892+02 299.298
25500 25457.1 238251.03 233645+02 222.97 222.97 _36505+02 299.338
25750 25705.7-229i2-'5.03 224832+02 223.02 223.02-- 35119+02 299.377

260CO0 25954.3 22C279+03 216020+02 223.08 223.08 337 3-4 ; O - 299 .-417
26250 26202.8 211293+03 207208+02 223.14 223.14 32349+02 299.456
26500 26451.3 204S42+03 200391+02 223.21 223.21 31275+02 299.503.

26750 26699.8 197351+03 193574+02 223.28 223.28 30202+02 299.549

27000 26948.3 19C44C+03 186758+02 223.35 223.35 29129+02 299.595

27250 27196.8 183469+03 M -941 -. 223.42 0

27500 27445.2 176538+03 173124+02 223.49 ?23.49 26986+02 299.688 Z7

27750 27693.6 169566+03 166308+02 223.56 223.56 25916+02 299.735

28000 27942.C 162625+03 159491+02 223.63 223.63 24846+02 299.781 L
28250 28190.4 155684+03 152674+02 223.69 223.69 23776+02 299.827

* 28500 28438.8 15C86C+03 14794--- 223.87 223.87 230224-- -9. 46

28750 28687.1 146036+03 143213+02 224.175 224.05 22268+02 3C0.064

29000 92835.4 14212;-03 138482;02 224.22 1

29250 29163.7 1365E8+03 133751+02 224.40 2214.4C 20764+02 300.300
-00 2943-2.C i1-31' 4+(03 129021+02 224.58 224.58 20014+02 300.418

29750 29680.3 126740.03 124290+C2 224:75 224.75 1926502 -00.536

30000 29928.5 121916+03 119559.02 224.93 224.93 18517+02 300.654
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IRIG -RANGE REFERENCE ATMOSPHERE, MAY TABLE 1.5

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA.

meters LATITUDE LONGITUDE QUANTITIES
!FORT GREELY MISSILE #.

FAIRBANKS, ALASKA 134 64049'N 147- 52'W OCT 1948 TO DEC 1960 RNELUC IEJ

LAUNCH SITE-FORT GREELY 392 63 59' N 145- 43' W UNITS: SEE COLUMN HEADINGS .X

ALT. HEIGHT AtRTUTSPEED RELATIVE VAPOR
(GEO TERTI PRESSURE PRESSURE TEMPERATURE TEM RATUR OENSITY OF

______ ______SOUND HMDT ESR

meters meters kgfm- 2  
mb degrees K degrees K g m-3 m sec"1  percent mb

0.' 1n?6,+5 1C0880+C4 283.9c 284.61 12348+04 338.198 52 6.707
5 250.6 9993,3+04 9801,21+03 282.36 283.02 12063+04 337.249 52 6.049

509 531.1 96c9S5+04 Q5124C+03 280.62 281.43 11775+04 336.300 52 5.449
511 11.9 9',F73.+04 950000+C3 280l.75 281.36 11763+04 336.259 52 5.425
750 751.6 94C8E9+04 Q22697+03 279.15 279.71 11492+04 335.274 52 4.915

1000 1C2.. 9124Z -+ 894827+(3-- 277.78- 1122 2i04  334.114- 54 - 4.470
1250 1252.6 847204 867622+6 3 275.27 275.76 10961+04 332.898 57 4.105 -
1500 1503.1 8575C7+04 840927+03 273.30 273.77 10701+04 331.694 61 3.799
1750 1703.6 83172.04 815003+03 271.34 271.78 10447+04 330.484 65 3.489
200Q ?J')4.: 805288+4 7e9718+03 269.23 269.63 10203+04 329.177 67 3.078

2250 2254.7
,  

77 90+04 7649C9+C3 267.22 267.5-8 --99584;03 327.923 -68- 2.692
2500 2504.8 7552S2+04 740688+03 265.55 265.87 97C51+03 326.873 69 2.384
2750 2755.2 73.43+04 717261+(3 264.15 264.45 94487+03 325.998 69 2.152
3000 3,05.5 70034+34 694344+03 262.65 262.93 91997+03 325.059 7C 1.947
3250 3255.9 68523.t64 672013+03 261.P'4 261.30 89595.03 324.049 71 1.740

3500 50-.. 618.604; 6 50277+03 259.42 259.65 87247+03 323.025 71 1.506
3750 3756.5 641672+04 629265+03 257.86 258.05 84949.03 322.032 66 1.237
4000 4066.7 62C725+04 6C8723+03 256.28 256.44 82693+03 321.025 61 1.012
4250 4257.C 632 318+04 588711+03 254.65 254.79 80494+03 319.986 58 0.840
4500 4507.2 58.461+04 569238+03 253.00 253.11 78346+03 318.934 56 0.703

251.34 251.44 76216+03 317.878 55 - 0.589-
5000 507.6 542155+04 531673+C3 249.71 249.80 74147+03 316.839 53 0.493
5250 5257.8 52 9.8g+04 513759+C3 248.02 248.10 72140+03 315.758 52 0.416
5500 5 50 8 5C6123+34 496347+ 3 246.23 246.30 702-34+03 314.611 52 0.356
5750 5758.1 4e8874+04 479422+03 244.38 244.44 68326+03 313.422 53 0.304

'-60 06----CC 8r.----7-9T5-' -. 462791+03 242.53 242.58 ..- 66461+03 -312.228 53 0.257
6250 6258.3 45_572+04 446764+03 246.74 240.78 64639+33 311.066 52 0.213
6500 65-'.8.4 439540+04 431042+03 238.97 239.C0 62828+03 309.918 50 0.173
6750 6758.5 4 4117+04 4)5917+.3 237.18 237.21 61081+03 308.753 45 0.130
700 7C08.5 - 4C8990;z-04 .C1082+03 235.37 235.39 59358+03 307.567 38 0.092

'V25----58.S3'44tZ- 386815+03 2337.53 233.54 57701+03 306.352 25 0.051
7500 7508.5 38C174+04 372824+03 231.67 231.67 56062+03 30' 127 14 0.023

7759 7758.5 366464+14 359378+C3 229.82 229.82 54475+03 30t 25 5 0.0088000 8CCO.5 353C28+04 346202+03 227.97 227.97 52903+03 302 1 1 0.002 , .,
8250 8258.4 33993804 333365+03 226.19 226.19 51342+03 301.498 - .

. 320911+C3 224.55-.... 22
-
. 55- 49786+03--300.4'2-"--'..'' "

8750 8758.2 3:5127+04 3C9034+03 223.22 223.22 48230+03 299.506
}000 .... .--- 37 03 297432=C-3 221.92 221.92 46691+03 298.634
9250 9258.C 291811+04 286169+03 2.u.85 220.85 45140.03 297.914
9500 qSO7.-28:78 04-- 27528C+C3 22-.13 - 220.13 4356.+03 297-.428 -

9750 9757.6 27C3C9+04 264788+C3 219.81 219.81 
4
i
9
&6+03 297.209

10000 1000,7. 4 259724.2)4 2547(12+C3 219.86 219.86 4,0<7*C 3 297.248
10250 10257.2 24;860+04 245029+03 220.47 220.47 381!8403 297.656
10500 10507.0 24C420+04 235772+03 221.27 221.27 37121+03 298.195
10750 13756.7 2313S1+04 226917+03 222.C9 222.C9 35594+03 298.748

11060 -- 106.5 222756+04 218449+03 222.85 222.85 34150+C3 299.257
11250 11256.2 214459+04 210352+03 223.49 223.49 327894C.3 299.69:
11500 11535.9 2C,.243+04 2C2255+03 224.14 2Z4.14 31435+03 300.125
11750 11755.5. 198571+04 19473!+03 224.57 224.57 30208+03 300.411
12000 12C05.2 191121+04 187426+03 224.92 224.92 29,;30.03 300.644

1250 12254.8 183944+04 - - 1b0388+03 225.18 225.18 27908+03 3C0.818
12500 12504.4 177176+04 17375C+03 225.31 225.31 26865+03 3C0.906 ' ""
12150 12-754s. 17C586.04 167287+03 225.39 225.39 25856+03 300.964
13000 - 13CC3.6 16422C+04 161045+C3 225.44 225.44 24886+03 300.991
13250 13253.L 158C07+04 155041+C3 225.44 225..4 23959+03 300.992

13500 13502.6 152312+04 149367+03 225.41 225.41 23085+03 300.973
13750 13752.2 14565+04 143849+1'3 225.37 27S.37 22236+03 300.946
14000 14CO1.6 141245+04 138514+33 225.31 225.31 21417+03 300.9,6-
14250 14251.1 136061+04 133372+03 225.23 225.23 20629+03 300.852
14500 14500.(; 13C955+04 128423+.3 225.13 225.13 19072+C3 320.7k8 6."

-1475- 1750.6 1251C0' 123662+,3 224.o9 224.49 19147+C3 30.695
15000 14;99.4 121431+04 119083+(3 224.F5 224.v5 lb 

. .
+3 3CC.6

15250 15248.8 1169i3-04 114682+03 224.72 224.72 1777d*03 3C0.515
15500 15498.2 112455.04 110280+03 224.49 224.59 1710o*03 300.429
15750 15747.5 106A279,04 C6186*03 224.';0 214.50 16477+03 300.368
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(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE,MAY TABLE 1.5

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA T R OD N M

meters LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE %

FAIRBANKS, ALASKA 134 640 49' N 1470 52' W OCT 1948 TO DEC 1960 RTNGELY MISILE
RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY, 392 63- 59' N 145"43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTUAL SPEED RPOATIVE vAPR L'

(G:OMETRIC) (GEOPOTENTI PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY OF HUMIDITY PRESSURE ,'

meters meters kgfm- 2  mb degrees K degrees K gm-
3  

m -II percent mb 0%%

16000 15996.9 104274+04 102258+03 224.44 224.44 15872+03 300.324 L ,0

16250 16246.2 10043104 984895+02 224.41 224.41 15289+03 3CO.39 LM"'.,

.1500 !6495.5 967481+03 948774+02 224.41 224.41 14729+03 3CG.3C4

16750 16744.8 93C648+03 912654+02 224.40 224.40 14169.03 300.298
17000 16994.06 696229+03 878901+02 224.40 224.40 13645.03 3C0.297

17250 17243.3 863440+03 -846"745 +02 224.39 224.39 13146+03 300.295
17500 17492.5 83r650+03 814589+02 224.39 224.39 12647+C3 300.294
17750 17741.7 80C079+03 784610+02 224.39 224.39 12181+03 300.294
18000 17993.8 7695C9+03 754631+02 224.39 224.39 11716+0' 300.295
18250 18246.C 741271403 726939+C2 224.38 224.38 11284 +03 300.288

18500 18489.1 714458+03 .... 700644+C2 224.:36 224.36 10879+03 '300.276

18750 18738.3 6 687644+03 674349:,.2 224.35 224.35 13471+03 300.264 1.0

19000 18987.4 662668+03 649855+02 224.33 224.33 10092+03 300.249

19250 19236.4 637692.03 625362+02 224.30 224.30 97126+02 300.234
19500 19485.5 612716403 6C0869+C2 224.28 224.28 93331+02 300.220

19750 19734.6 590438403 57902202 ? 24.26 224.26 89947+02- 300.20
20000 19983.6 568161+63 557176+0; 224.23 224.23 86563+02 300.188 . -

20250 20232.6- 547635+03 537046+C2 224.24 224.24 83434+02 300.189

20500 20481.6 5271C9+03 516917+02 224.24 224.2. 80306+02 300.191
20750 20730.5 - 508254.03 498427+02 224.29 224.29 774144C2 300.229

21000 20979.5 484C.C+03 4 19938+02 224.35-- 224.35 74524+02 300.267

21250 21228.4 47C546+03 461448-U2 224.41 224.41 71634+02 300.305

2500 21477.3 453739+03 444966-02 224.44 224.44 69067.02 300.325

21750 21726.2 436932+03 428484+02 224.47 224.47 66499+02 300.345
200 21975.1 420125+03 412002+32 224.50 224,. 50 63933+02 300.365

22250 22223.9 405257.03 397421+C2 224.44 224 4 6166 o2- 300.327,r y
22500 22472.7 3903E9+03 382841+02 224.38 224.38 19438+02 300.288 .

22750 22721.5 375521+03 368260-02 224.33 224.33 i7189#02 300.250
23000 22970.3 360653+03 353679-02 224.27 224.27 54939+02 300.211
23250 2321(.1 34e00.2.03 341273+C2 224.45 224.45 52968+02 300.335

SS23 5-6- 2346.e 33531+03-- 328867+02 224.64 -" 22-4.6C 51066;02 300.459 A

23750 23716.6 3227C1+03 316461+02 224.82 224.82 49036+02 300.583
24000 23965._ 

- 
31CC5C403 304055+02 225.Q1 225.C1 47075+02 300.707

* 24250 24214.C 299394.33 2936C6+02 225.32 225.32 45395+02 300.912

24500 24462.7 288729.03 283156+02 225.62 225.62 43720+02 301.118

24750 24711.3. 27806303 2727C6+C2 -- 225.93' 225.93 4204 .02- 301.323
25000 24959.9 267427+03 262256402 226.24 226.24 40383+02 301.528

25250 -25238.6 256771+03 251807+02 226.55 226.55 38721+02 301.732 0-

25500 25457.1 241163+03 243365+02 226.68 226.L8 37401.02 301,.822
25750 257C5.7 -2395 54+03 234922 02 226.82 226.82 36C82+02 ?01.911

26000 25954.3230946+03 22648C+02 226.95 226.9-5 .3765+02 302.000
26250 26202.6 222327+03 218038+0- 227.08 227.G8 33449+02 302.090 -"
26500 26451.3 213728+03 2C9596+(2 227.22 227.22 32135+02 302.179 .

26750 26699.8 205120+03 2C1!54+C2 227.35 227.35 30823+02 302.268 .

27000 26948.3 19450+ 21 194652+r2 227.54 227.54 29801+02 302.395 1

27250 27196.8 19180+03 f8i5-0+02 227.73 227.73--- 28782-02 302.522
27500 27445.2 185230.03 181618+02 227.92 227.92 27764+02 302.648

27750 27693. 1786CC+03 175147+C2 228.12 228.12 26748+02 3C2.775
2800A 27942.C 1719;.03 168645+12 228.31 228.31 25733+02 302.902
28250 2819,.4 1653403 162143.02 - 228.50 228.50 2472L+02 303.028

-2800 28438. 15371-003 -- 155641+C2 228.69-- 228.69 2SnC9+02 303.155
.28750 28687.1 153'?0 03 150983+.c2 229.19 229.19 22950+02 303.486 I . j

29000 28935.4 149211+03 146326+02 229.69 229.69 22193+02 303.817
29250 29183.7 1444t1+03 141668+02 230.19 230.19 21440.02 304.147

29500 " -32.' 13;712.03 137010 32 23C.69 230.69 2C69C'02 304.477 7.

29750 29680.3 -- 13-9T05T"  "32353+-2 23f.19 21 19- 1944.02 334.87
3000 2928.5 13i.213-03 127695-C2 231.69 231.o9 19200.02 305.136
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IRIG-RANGE REFERENCE ATMOSPHERE, JUNE TABLE 1.6 __

ELEVATION LOCATION THERMODYNAMICSTATION (MSL) PERIOD OF DATA ,
motors LATITUDE LONGITUDE QUANTITIES

FORT GREELY MISSILEFAIRBANKS, ALASKA 134 64049'N 1470 52' W OCT 1948 TO DEC 1960 RTNGELYU MISSILE
RANGE LAUNCH SITE

LAUNCH SITE-FORT VEELY 392 630 59' N 1450 43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTUAL SPEED RELATIVE VAPOR
(GMTRI G TT PRESSURE PRESSURE TEMPERATURE TMRTURE DENSITY OF

(GEOMETRIC) (GEOPOTENTAL TEMPERATURE SOUND HUMIDITY PRESSURE

meters moters kgf- 2  
mb degres K degrees K gm-3 m sec- percent mb

0 C.C-102874405 1C0684+.4 289.20 290.-2 121 2+04 341.627 61 11.121
250 250.E 999980+04 980645+03 287.72 288.65 11827+C4 340.708 61 10.114
500 501.1 971224+04 952445+03 286.25 287.30 11549+04 339.790 81 9.189
522 522.8 96e73+04 95000C+03 286.12 287.16 11525+C4 339.710 61 9.112
750 751.6 9426S7+04 924470+40 284.65 285.63 11275+04 338.799 61 8.314

1000 1C.2.2 914823+04 897135+L3 282.87 283.77 1114+04 337.695 62- 7.498-
1250 1252.6 88746C+04 8703C1+C3 28C.98 281.81 1C759+04 336.528 63 6.778
1500 15:3.1 86C884404 844219+03 279.02 279.80 70511+04 335.327 66 6.194
1750 1753.6 8349C84C4 818766+03 277.08 277.61 10267+C4 334.131 69 5.660
2000 2C,..." 8G40b+04 733788+C3 275.15 275.82 10026+04 332.933 72 5.102

2250 .. 2 54. 4-- 7 0 - - 
769528+(3 273.28 273;89 -- 97879+03 331.764 73 -4.526'

2500 2504.8 76C449+04 745746+C3 271.49 272.C5 95496+03 330.647 73 3.996
2750 2755.2 736776+14 722530+C3 269.8O 270.30 93120+03 329.586 73 3.516
3000 K0C)5.5 712854404 7C0052+03 268.17 * 268.62 90788+03 328.559 72 3.080 -. .
3250 3255.S 691415+04 678046+03 266.57 266.97 88479+03 327.546 71 2.688

35C- 356.2 -6--9528T04 656583+03 265.01 265.37 86195+03--326.562 70 2.333
3750 3756.- 648216+04 635683+03 263.52 263.84 83935+03 325.620 68 2.013
4000 4CG6.7 627476+04 615344+C3 262.03 262.31 81723+C3 324.674 65 1.725
425n 4257..__ 60724+04 595552+03 26C.48 260.72 79575+03 323.693 63 1.469
4500 4507.2 587655;04 576293+03 258.87 259.08 77490+03 322.671 61 1.242

-4-750 - 4757.5 56-8 54-5+0-4-- 557552+C3 257.21 ... 2)7.39--7546-2+C3 321618-- 58 1.042
5000 5007.6 549951+04 539318+03 255.51 255.66 73488.C3 320.536 56 0.864
5250 5257.8 531670+04 52139C+.3 253.79 253.92 71533+03 319.442 54 0.716
5500 558.0C 514C40+04 5C4101+C3 252.04 252.15 69646+03 318.326 52 0.596
5750 5758.1 496906-04 487298+03 250.27 250.37 67804+03 317.198 51 0.499

6000 6C08.2 48C6704O4 470788+03 248.48 2;8._!7- 659810 3-31 6058- 50" 0.419
6250 o258.3 4638411404 454873+03 246.67 246.74 64223+03 314.892 50 0.353
6500 6508.4 44- CE2404 439418+(3 244.82 244.89 62510+03 313.710 51 0.305
6750 6758.5 432599+04 424235+03 242.96 243.02 60814+03 312.509 50 0.255
7000 7C08.5 417676.04 409601+C3 241.06 241.10 59183+03 311.274 46 0.192

7250 7258.5 40314-04" . 95239+03 239.15 -- 239-18---575b6+03-...310.033 -- 36"'" 0.126
7500 7506.5 388745+04 381224+63 237.23 237.25 55979+03 308.776 24 0.069
7750 7758.5 375025+04 367784+03 235.27 235.28 54456+03 307.492 12 0.030 t , -
8000 8CC8.5 3615S8+04 354597+C3 233.31 233.31 52948+03 306.201 3 0.006
8250 8258.4 3484+04 341743+03 231.40 231.40 51449+03 304.945

5003 6+k 3 22931 2243T 500u3_+63 M0.699
8750 8758.2 323620404 317363+03 227.64 227.64 48567+03 302.461

--- f0-_0 r-[--664-4 . 3C56C8+03 225.83 - '225.83 47144+03- 301.252
9250 9258.C 299966+04 294185+03 223.76 223.76 45802+03 299.868 -
1500 -- 9507.8---2861+04 -283C99+03 221.88 221.88 44449-03 -298.607 .

9750 9757.6 277731+04 272361+03 22C.45 220.45 43040+03 297.646 ".-.:
10000 _ 10C07.4 267152+04 261987+Z3 219.59 219.59 41563+03 297.062
10250 10257.2 256960+04 251991+03 219.29 219.29 40032+03 296.860
10500 16507.C 247173+04 242394+03 219.81 219.ol 38415+03 297.215
10750 10756.7 2378C1+04 2332C4+C3 22o.62 220.62 36824403 297.758

11000 11006.5 22887+04- 224413+03 221.51 221.51 35293+03 298.362
11250 11256.2 22r268+04 216009+03 222.40 222.40 33836+03 298.959
11500 115C5.9 212077+04 207977+03 223.21 223.21 32459+03 299.504
11750 11755.5 204099+04 200153+03 223.98 223.98 31131+03 300.017
12000 12 05.2 196389+04 192592+03 224.65 224.65 29865+03 300.470 . 4.

12250 1225"..8 1889q 2404 185336+L3 225.20 225:20 2667C+03 300.833 .,,
12500 12504.4 182034+04 178514+03 225.52 225.52 27575+C3 301.050
''750 12754.C 175284+04 171875+C3 225.73 225.73 26526+03 301.185
13000 130C3.6 168729+04 165466+0*3 225.83 225.83 25525.C3 301.252
13240 13253.1 162554+04 159411+C3 225.84 225.64 24590+03 301.260

13500 -13502.6 156545.04 153518+C3 225.83 225.83 23682+C3 301.257
13750 13752.2 150734+04 147820+03 225.83 225.83 22803+3 CI.253
14000 14001.4 145135+04 142329+,3 225.82 225.62 21957.03 3C1.246
14250 14251.1 139749+04 137047+03 225.80 225.2C 2114--:3 301.236
145G0 145X.6 134589404 131967+03 225.78 225.78 20361+03 301.224

14i50 1475u.. 12567.04 i27081403 225.77 225.77 196C9+C3 201.213
15000 14999.4 1247q6+04 122363+03 225.75 225.75 18886+03 301.199
15250 15248.3 12-19C+04 117866+C3 225.73 225.73 18190+03 3C1.19C.
15500 1549b.2 1173+0' 113525+03 225.73 225.73 17520+03 301.1a8
15750 15747.5 111511404 1C9355+C3 225.74 225.74 168764C3 3CI.194 -

25
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(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE, JUNE TABLE 1.6

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA T MI .1meters LATITUDE LONGITUDE QUANTITIES ,:.,

FORT GREELY MISSILE
FAIRBANKS, ALASKA 134 640 49' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 630 59' N 145-43'W UNITS: SEE COLUMN HEADINGSLAUNCHPEE-F VAPOEL

ALT. HEIGT VIRTUAL SPIE RELATIVE vAPOR

(GEOMETRIC) (GEOPOTENTIAL PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY OF HIT RS

meters meters kgfm
"2  

mb degrees K degrees K g m-
3  

m sec- percent mb

16000 15996.9 1'7259434 1C5185.4"3 225.75 225.75 16232+:3 3CI.20.

16250 1o246.2 1'33r5+04 1C137+i8 225.78 225.78 :5631+03 3C1.221

16500 16495.5 995134"03 975893+02 225.75 225.75 15060+03 301.2¢0

16750 16744.8 95P7E9+03 c40251+C2 225.76 225.76 14509"03 3C1.2,:6

17010 16994.. 927444+03 9:46C9 t2 225.77 225.77 13959+03 301.212

17250 17243. " eee551+03 871410+r2 225.66 225.E6 13441+03 3C1.276

17500 17492.5 8562F6+03 839730+C2 226.10 226.LC- 12944.+3 3C1.367

17750 17741.7 8239E1.03 8C8C50+2 226.14 2Z6.14 12448+03 301.458 .

18000 1799C., 793964.03 778613+C2 226.65 ?26.65 11967+C3 3C.8".2

18250 18z4- 765i44+03 750653+(2 226.99 226.99 11521+.3 3,2..31

18500 18489.1 737 '-3+03 722753+C2 227.34 227.34 11C75+03 3C2.259

18750 1673 .3 74!.465-3 696729+-2 227.38 227.38 1.674+C3 302.289

19001 18987.4 68392Z+03 67')7C4 (2 227.43 227.43 10274G3 3C2.320

19250 19236.4 659334+03 64656b+C2 227.22 227.22 99135+02 302.177
19500 194-,.:5 634741+03 622468+(2 227.C0 227.00 95528+02 3C2.034

i9750 !34 z.4 611961'03 - 6CC129+C2 ... 226.54" -226.54--- 92286C .3CI.729'""

23000 19913.6 589182+03 577790+.2 226.X8 226.C8 89C30-02 301.424

20250 20232.6 5,443+03 555451+C'2 225.63 225.63 85762+C2 3CI.119 '.

20500 2C481.6 5459E2+03 535426+;2 225.51 225.51 827 14+o2 301.v3b

2075, 2073:.5 5255t2+03 5154C0^Q+2 225.38 225.38 79664+02 300.957

21000 2C979.5 5"6867+C,3 4S7067 .2 225.71 225.71 76718+U2 3.1.176

21250 21228.4 482172-03 478734 02 226.C4 226.04 73782.02 301.394

215(:0 21477.3 469473+03 '6040C+02 226.37 226.37 70853.02 301.613
21750 21724.2 452b52+13 444135+02 226.75 226.75 68235+P2 301.866

22000 21975.1 4363:6+03 427870+2 227.13 227.13 65626.02 3C2.119

22250 22223. 4-1-720 03 411625+C2 227.51 227.51 63026+C2 2C2.372

225.0 22472.7 43595 .03 3S7263+,-2 227.71 227.71 60777.02 3C2.5:4

22750 22721.5 32,471+03 382921+-2 227.91 227.91 58532.02 302.63o

2300 2297.3 375b464.)3 368579.02 228.10 228.10 56290+02 302.766

23253 23219.1 361222.03 354237+C2 228.30 228.30 54'53+.2 3;2.9%

235'0 23467.E 347E3.03 -42C39+C2 22C.55 228.55 52136+02 3C3.C6.'

23750 23716.6 336345+03 32964102 228.79 229.79 5C223-02 303.224,

2400 23965.3 32! 3. 03 317643+02 229.04 229.C4 43314+C2 303.386

24250 2421.C 31146813 3:5445+ 2 229.28 229.28 46409+2 301.548
24500 2

4 4
0Z.7 3-97+03 295147 .2 229.-7 229.57 44768,02 3C3.738

24750- 2471. _ 29-46 63 21485C+:2 229.86 229.e6 - 43172.02 303.7261

250C0 24;59. 27905+03 274552+2 230.14 23C.14 41559+02 204.119

25250 252c.6 269464+03 264254.02 23C.43 23.43 3995C+02 304.339

2550 25457.1 25E96303 25395f+02 23C.72 230.72 38345+02 3C4.499

25750 257:c.7 25,454+03 2456i+."2 23'-,:.93 230.93 37051+02 304.638

260-00 25954.3 -- 241944;b3 237266 C2 231.14 231.14 3576..C2 304.778

26251
.  

2.2,2.2 233424.03 228921+2 231.36 231.36 34-47C+C2 3C4.918

26500 26451.3 224025403 220576+,2 231.57 231.57 33183.02 3C5.057

26750 26699.t 216415.03 212231+C2 231.78 231.78 31699+:2 305.197

27000 2694d.3 2079C5.03 203886+C2 231.99 231.99 33616.02 3;5.337

27253 07196.8 211338+03 !S7445+02 232.25 232.25 -20616+C2 305.510

275 .' 27445.2 114771.03 1910:5+(2 232.52 232.52 28c;17+02 305.682

277 .0 27t.3.6 IE:24.,i3 !e45t5+.32 232.78 232.16 27621-,2 3.05.855
2a07c 27,42.- 16,67+03 178!25+02 233. '. 233.1.4 26627.C2 30o.028 . .
23250 28'3;.4 171'73 171695-02 233.31 233.31 2tc36.C2 3n6.2X0

2651" 2d436.E 1 t5"3.3 165245+r2 233.57 233.57 2 46+6-.2 30.373

2.7 26t:_;.l 119 6.03 15.8605+2 233.13 73l.63 2365.+c 2306.545

29003 2-935.s l5-"389.33 !52365-,2 -34.
^
c 7-4.09 2267.02 2C6.717

2925) 2916;'.7 15:7%4.03 147t 03+C2 Z34.54 234.514 21-65-:2 307.11
295¢ 29432.. 14:2t.l013 14342+.:2 234. 234.49 21259.C2 3-7.3.4

-29750 2 '64:.3 2 '16!:'03 !36921- 2 235.4"4 2.)5-4 2,56-v.2 327.597
330" 2-720.5 137C;.13 134440.-2 235.8k 235.89 I,55.02 3C7.89

"-.5'..;

26
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IRIG-RANGE REFERENCE ATMOSPHERE, JULY TABLE I.7

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA

meters LATITUDE I LONGITUDE QUANTITIES
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 64049' N 1470 52' W OCT 1948 TO DEC 1960 RTNGELYU MISSILE
$ RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63- 59' N 1450 43' W UNITS: SL E COLUMN HEADINGS
ALT. HEIGHT VIRTUALSPEED RELATIV POR

(GEOMETRIC) EPGTHT PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY OFU HUMIDY PRESSURE
(GOERC[GEOPOTENTIAL SOUND M'r PESR

meters meters kgfm-
2  

mb degrees K degrees K 9m-
3  

m ec-I I percent mb

0 ;.C 1030:8.05 I11016+04 291.r9 292.74 12;21.C4 342.9^3 73 15. C4
250 25,.I IO01'7-05 922110+03 289.32 29X.83 11764 jA 341.'869 73 13.409
51C 5 1.1 972669+04 )54C586C3 287.55 288.52 115C04.I 3-0.747 73 11.965
536 537.4 96873§.04 9566306+3 287.29 288.65 114o6+04 340.585 73 11.768
750 751.e 944475.04 926213+: 285.75 287.60 11242+C4 339.615 73 I0.6o

100 1C:2.2 916703+04 89897803 264.06 285.2C 10981 04 33.546 72 9.508
1250 1252.6 865'37+04 ?72240.r3 282.33 283.37 10723,C4 337.459 72 8.442
1500 1523.1 e62944+04 846259+L3 26'.56 281.51 472'04 336.349 73 7.545

1750 1753.6 C36959+04 e20777+3 272.77 279.t4 10225 04 335.232 74 6.784
2000 2C4.C 811725.04 796030+03 276.99 277.81 99622 03 334.i29 76 t.145

2250 225C4'4 7569E5.04 77i768+,.3 275.26 276..1 9740803 333.;56 78 5.561
25CC 2504.F 762982-C4 748229+03 z73.63 274.32 95021 C3 332.;24 78 4.968
2750 2755.2 73546-04 72517!+3 272.07 272.7C 92640+03 331.Z42 78 4.403
3030 3625.5 716532.04 702o78+63 27r.66 271.17 90273+03 33C.112 77 3.9r3
3250 3255.9 694199+04 62r776+C3 269.22 269.74 87922(3 329.243 76 3.490

3500 350.- 672603.04 659598+C3 267.23 268.31 85642.03 328.367 75 3.1:3
3750 375b.5 6514t'+04 63884C3 266.38 266.u2 83415.r3 327.454 74 2.731
40;') 405o.7 63:3E9.04 618691+C3 264.90 265.29 81245+03 326.514 72 2.372
4250 4257.C 6128'0.04 599C29+63 263.'0 263.74 79125+03 _25.558 (9 2.032
4500 4507.2 591327+04 579894+C3 261.P7 262.16 77058+3 324.584 66 1.715

4750 C757. 5 572141+04 561C78+.3 260.31 260.57 75014.03 323.595 62 1.428
50C 5C.7.e 5564'+304 C4 2 9 3 5 +0 3  258.71 258.92 73051+03 322.569 57 1.156

5250 5257.a 535646+04 12529n+,3 257.^5 257.23 71141+S3 321.515 53 C.927
5500 55e.; 51E144+04 5r8125.63 255.36 255.5C 6928G+03 320.437 49 0.752
5750 5758.1 5069'C004 491254-03 253.64 253.76 67442+:3 319.339 46 0.613

6030 o'o.2 - 424345 +C4 474SSC-v3 251.87 251.38 65668-03 31c.217 46 C.518

6250 625t.3 465223.04 45917+,3 250.10 250.19 63935.03 317.88 46 0.448
6530 65)6.4 452311+04 443634+63 248.32 248.40 J-1I+03 315.953 49 0.438
6750 6758.5 4371,7.04 '28656.63 246.52 246.60 6C556+03 314.5'2 51 0.361
7000 70:c.5 422114.04 413953+03 244.7. 244.77 58915-T3 313.634 51 C.3T2

7250 725t.5 497676-04 319793+03 242.92 242.97 57322+03 312.47s 42 n.212
7500 7:.o.5 39351> n4 385902+,3 241.12 241.15 55748+03 311.355 30 0.128
7750 7756.5 375689+04 372348+3 239.21 239.22 54223.03 310.059 17 C.061
8030 8C06.5 366417+0' 359332.03 23 7.n 4  237.04 52809+.3 30. 642 7 0.021
8250 8256.' 353E+04 346555+.3 234.64 234.64 51453+03 3(7.073 2 0.05

25C0 -53 .3 
- 
46t204 334066+03 232.13 232.13 50135.C3 305.426

8750 .75C.2 32e241.34 321694+03 229.65 229.C5 48831.03 303.790
9030 9028.1 316I9+04 31C656+.3 227.32 227.32 47515+03 31.2.249
9250 9256.. 3:4554.04 2?67'.4+C3 225.31 225.31 46185+03 3c0.956
9500 957.8 203267.04 267597.03 223.54 223.54 4482-0*3 299.722

9750 9757.6 282253434 27679o+,3 222.14 222.14 43409+CB 298.781
10050 1057.4 2715S+34 266339-:3 221.17 221.17 41952+03 298.129
10250 10457.2 261363.04 756251.03 220.64 220.b4 4346+C3 297.772
W'500 1C5-7.C 2514(6-04 246545+C3 22 .66 22%. 38934+063 297.747
1,"750 15750.7 2'19C7-04 237230.03 225.89 220.89 37414-03 297.039

'1000 I1C:t. 2328C4.04 2283P3-03 22!.37 221.37 35926+,3 298.2e5
i1250 11251.2 224'92-0' 21975903 221.96 221.56 34491.C3 298.665
1150 5. 2153804 211215.23 222.56 22.5o 33061.03 299.065

11750 11755.5 207317.04 263308+03 223.22 223.22 31729.03 299.510
12000 12" 5.2 Itq44>-n4 i95o34+t3 223.91 223.1I 3C437 f3 219.774

i2 12254.8 1921:4.04 188390*03 224.'9 224.49 29235.03 30C.358
12500 125'4.4 1i4918*04 1-1343-C3 224.96 2Z4.;6 2,82 03 3%.677
12750 12754.5 175118+. 17 674,r3 225.23 225.23 27"17Z '3C-.05.
13030 13-3.6 114;.*n4 168183-'3 22,>.41 225.41 25992.33 3C:.975
13250 13253.1 1&51C2-0' ii5lC+23 225.'2 22'..2 25011*C3 331.34b

1353 132.t; 15-946-3. !:5873-L3 225.58 225.98 2071+03 6I.Z
13750 !3751.2 101 15007 3 225.f? 24.2 23172C3 3^1..14
1403a 1461 1445964C3 225.64 225.4 22322:53 31.I3
14250 14251.1 i'4s

9
*9

4  
139273+3 225.7t 225.70 21496.03 3C1.!7:

14500 145..i 13t773'-04 134129*C3 225.7' 225.74 20& Wq-3 30i.i1

'iso 1475 .. i17!9-4 129173.3 225.76 225.76 19931.C3 3CI.22:
15300 1;03.' 12t858.G 1 2 4 ; 5r 3  225.2 ;' 5.S2 19192-3 301.247

15250 15;4 ._ 1221 "2,04 19 23. 3 '25.% 225. . 1 4 2.C3 3 1 "
15500 !154".2 1175:3.04 1152t!- 3 22s.CC 225.0 17772',l 3,1.3 i
15750 157-7.5 il317"+' 112925.. 3 22,.95 i2.55 171!2-i3 301.337

27*



(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE, JULY TABLE 1.7

ELE'ATION LOCATION} THERMODYNAMIC
STATION (MSL) PERIOD OF DATA N

meters LATITUDE LONGITUDE P QUANTITIES
_FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 640 49' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GEELY1 392 63- 59'N 145-43'W UNITS: SEE COLUMN HEADINGS

ALT. HEIGHT VIRTUAL SPEED RELATIVE VAPORICGEOTNTI PRESSURE PRESSURE TEMPERATURE ITEMR REI DENSITY S OFMPERATU HUM:DITY PRESSURE

meters meters kgfm' 2  mb degrees K degrees K I m-3 m sec' percent mb

i6000 15996.9 1 901C+04 I6902*(3 226.CC 226.CO 16479+03 3C1.365
16250 16241.2 i05C13-04 1:2983.03 226.05 226..5 15871+03 3C1.4-1
16500 16495.5 1:1179+04 992226+C2 226.10 226.10 15288+C? 301.43.
16750 167-.4.e 973443803 954626+C2 226.15 226.15 14105+C3 31.46'
17000 16994.: 937727+03 c19596+02 22f.?1 226. I 14162+03 301.5 .9

17250 17243.3 9:3_88.03 ?86117+Z2 226.29 226.29 13642+03 3"1.559
1750 17492.5 869449+03 e52638+02 226.36 226,36 13122+03 301.639
17750 17741.7 -37716+03 821519+.2 226.46 226.46 12636+03 301.67Z

18020 1799:.e ;G7454+C3 791b42+,? 226.57 226.57 12175+03 331.747
18250 1624:.C 7771S2,03 762165+',2 226.68 226.68 11713+63 301.823

185jK - 18489.1 -744'C4+03- 734522 12 226.8., 226.80 11283+C3 3:1.899
18750 18738.a 72-817+03 7C6880+u2 226.91 226.91 I1C853+C3 301.974
19000 18957.4 694714+03 681330;.02 227.01 227.., 10456+03 3C2.042
19250 19236.4 66E710.03 655781+.2 227.11 227.11 10:59+3 3e2.!l9
195C. 194s5.5 64465+03 632186+02 227.20 227.2C 96933+02 302.168

19750 19734.6 6205Sf+03 6C8591.C2- 227.29 227.29- 328OTC2 302.236
23000 19983.6 598384.03 586814+C2 227.37 227.37 89909+02 3v2.2i1
2a25-Z 2,23i.6 576177-103 5653 36 .'2 227.45 227.45 86541+02 3:2. 36b
2C500 2)4SI.6 555714+03 544;70,+,2 227.52 227.52 83444+02 302.378
20750 2073L.5 535252+03 524903+02 227.58 227.58 80349+02 3C2.420

21000 2977.5- 514790+03 -04636+.2 227.64 227.t4 77256+02 3C2.463
21250 21228.4 4965a50.3 486935+12 227.71 2.7.71 74496+02 3. 2.50:4
21503 21477.3 4782E0+03 469.33+,2 227.77 227.77 71737+2 302.545
21750 21726.2 46$.25-03 451131.(2 227.83 227.83 68181.02 302.587
22000 21975.1 443841.03 435259+02 227.90 227.90 66534+02 302.632

2225D 22223.9 427656+03 419387+02 227.97 227.97 64089+02 302.677
22500 22472.7 411471+03 403515+.2 228.03 228.c3 61645+G2 302.722
22750 22721.5 397135403 389456+C2 228.10 228.1C 59481+02 302.763

23030 2297%.3 3827S903 375397 .'2 228.16 228.16 57318+02 302.8)4
23250 23219.1 36e462+03 361338-02 228.22 228.22 55157+C2 302.844

23500 23467.e 355845.03 348965+C2 228.43 228.43 53218+02 302.986
23750 23716.6 347228+03 336592+-2 228.65 228.65 51263+02 303.126
24%3 23,o65.2 33611+03 324219-(2 228.86 22-.86 49352+02 303.270
24250 24214.0 3179S4+03 311846.C2 229.08 229.,8 47424+02 303.412

24500 244o2.7 3372S9+03 3C1358.02 229.38 2;#.38 45768402 303.614

24750- 2411. 
-
.3 29t6C4.03 - 290870+02 229.69 229.69 44116+02 303.817

25000 24959.9 2859%9403 280381+02 229.99 229.99 42469.02 304.019
25250 252C8.8 27521-03 2 a93+C2 230.30 230.30 4C826+:2 3(4.221
25500 25457.1 264519403 259405+02 230.61 230.61 39187+02 304.423
25750 25'C5.7 255845.03 250898+C2 230.84 23C. 4 37864+02 !04578

200CO - 25954.3---24717!+03 242392+C2 231.f7 231.,
7  

36543+02 304.732

26250 26202.8 23847+03 233885+C2 231.31 231.11 35225.02 3C4.886

26500 26451.3 229822-O 225379+2 231.54 231.54 33910+02 3C5.141
26750 26699.8 221148+03 216672+-2 231.78 231.78 32597+02 305.195
27030 26948.1 212474403 2C83e6+C2 232.C1 232.L1 31287+02 3C5.349

27250 27196.C 20577QC03 201800 +U 232.25 232.25' 3C270+02 305.5S6
27500 27445.2 19144+03 195235. 2 232.'9 232..9 29255+.2 3C5.663
27750 27693.6 142389^03 188670.02 232.73 232.73 28242.02 3,5.820
2801r 27942.0 1656Z5303 182!4.L+2 232.96 232.96 27231+.2 3c5.916

28250 2dl o.4 l9s-+OCp03 175539+02 . 233.20 233.2C 26223+02 3'6.133

23500 28'38. -17235.0 3 168974+02 233.44 233.44 2521t+02 236.20K

,25750 28657.1 16561003 162408.2 233.68 233.62 24212+02 306.446
290: 26535.4 158,16+3 1554'3..2 233.92 233.92 23209.02 5 2
29250 29133.7 154245,G3 1512624"2 234.29 234.29 22491+02 306.b8
2950o 2Q.i2.C 14^S74.03 i66e2-02 234.67 214.C7 21775.02 2;7.:9 .-

29750 296z:.f !449-3-03 1421+.01r2 235.C' 235.:4 210c2'C2 --.7.337
300GO 2q9g?.. 14222Z03 137121.C2 235.12 235.42 2125PQ02 307.582

2S

S: - --.. . . . . . .. . . . ..... . .. . . . . . . .. .....

i." " . -'- - . . .. ..". . . " ." "



IRIG-RANGE REFERENCE ATMOSPHERE, AUGUST TABLE 1.8

ELEVATION LOCATION TH RM D NA I
STATION (MSL) PERIOD OF DATA THR O NA C

LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILEFAIRBANKS, ALASKA 134 64049'N 1470 52' W OCT 1948 TO DEC 1960 RTNGELYU MISILE
RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63- 59' N 1450 43' W UNITS: SEE COLUMN HEADINGS 1 -
AL.T. HEIGHT VIRTUAL AE .ELATIVE VAPOR 0xt '

iGEOMETRIC) GEOPOTENT PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY OF H D P UZGO;T;I](EPTNLUSOUND IHUMIDITY PRESSURE ;

met.. meters kgfm-2 dgees K deee K gin
3  

m ec" percent mb h

1.29635 l:e879+:4 258e.7 29.16 12111+:4 341.479 76 13.417
250 250.,. 9315S,404 920557+03 287.21 288.57 118384C4 34Co536 76 12.185
5:0 5:i.1 9711UL.04 ?52329+C3 285.71 286.98 11561.04 339.599 76 11.054
521 521.8 963732.04 950000+C3 285.59 286.d5 11538+04 339.522 76 10.965

75 751.6 S42548+,4 924324+13 284.15 2E5.25 1128804 338.577 72 9.453

1030 1^C0 2 9146/4904 8S9b4+C3 282.44 283.46 IIC24+,4 337.51. 72 8.494
1250 125b.6 86726e8+n4 873113+t3 280.62 281.56 10766+04 336.381 74 7.702
1520 i 1, 3.1 lo:6tl14 644-20+(3 278.65 279.51 10519.04 335.154 75 6.650
1750 i 653.6 37'63+.04 818554+03 276.89 277.68 10269+04 334.051 76 6.099
200C 224.. 8.9245+04 7q3598403 275.74 276.5L 999b8+03 333.341 77 5.721

2251 2254.' 7846.3404 769472+23 274.89 275.o4 97251+03 332.822 79 5.490
ZSO0 2524.8 76.570414 745868.E3 273.39 274.C8 94804-C3 331.878 79 4.938 __
2750 2755.2 737361+04 72203 271.28 271.87 92618+I3 330.541 78 4.160

30-' 30 5.5 7141C4+(4 700297-13 269.21 269.71 9^452-03 329.227 76 3.470
3250 3255.s 6?:A82+04 678464,03 267.76 268.21 88125.03 328.310 73 3.019

350,0 35A6.2 (7.1C54C4 657148+03 266.39 266.60 85807-03 327.441 71 2.642 *

3750 3756.5 64e90404 636358+03 264.99 265.35 83544+03 326.555 70 2.315
4000 4C.6.7 62E270.C0 616122+03 263.57 263.90 81333+C3 325.658 68 2.024
4250 4257., 60E194+n4 596435-C3 262.14 262.43 79175+03 324.75, 66 1.753
453'0 45:7.2 5s8b85+04 577283-C3 260.68 26.94 77371+C3 323.825 64 1.511

4750 4757.! 5b3671+^4 558656.03 259.18 259.41 75224.23 322.875 62 1.305
5000 50:7.6 5510,3-14 54:349-C3 257.64 257.64 73C6-C3 321.9:0 t2 1.137
5250 5257.E 533112.4 5227:6-03 256.04 256.23 710684C3 320.858 61 0.990
5500 550,5.2 515519.04 505552+03 254.42 254.58 69178Z3 319.860 60 0.545
5752 5

7
'o.1 49P517+:4 498878+,,3 252.80 252.94 67332.03 318.824 56 C.690 7-

6020 6136.2 LE18C9+04 472494+03 Z51.16 251.27 65508.03 317.770 53 0.561
6250 6258.a 4657C2-04 456698+^B 249.'4 249.53 63758.3 316.671 Sc 0.461
652Z 6528.4 44989+04 441191+;3 247.64 247.72 62244+C3 315.519 52 0.401
6751 6758.5 434652.34 4262484,3 245.78 245.e6 60:97+13 314.336 52 0.343
7000 7C0E.5 4156S4+04 411579+63 24 3. ,4 24&.C0 58762.03 313.142 sC 0.270

725: 725a.5= 4352S3.04 397453+C3 242.23 242.28 57150+03 3!2.031 40 0.190
7500 7538.5 3911i2+04 383599.03 24:.54 24:.56 55551+03 310.926 28 0.111
7750 7758.5 3773;6.4 37601.C+3 23a.13 238.75 54Z03403 309.750 14 0.050
8022 nc...5 364178+A4 357136-f 3 23.3:5 236.66 52571+33 3C8.373 5 O.O1'
8253 255.4 3512(c604 3444!0.03 234.,0 234.30 51208+63 T06.853 1 0.003

e500 8S38. 33e5259 4  331S5003 231.83 231.33 49a6*03 305.234
675r ;756.2 32634C.04 32o93;*:3 229.89 22q.49 48581-Z3 303.687
9030 OC c.l 3113S5+04 3C8316-43 227.32 227.32 47249.03 302.247
9250 0256.0 302745.04 296891-03 225.2) 225.29 459(9*33 300.e)4
9500 95.7.E 291424.04 2857e:.C3 223.56 223.56 44533-03 299.74)

9750 9757.6 28r456*04 275033.03 222.25 222.25 4311C*23 298.e57
1^000 10C-7.4 269659.04 2-4541-3 221.39 221.39 41643*23 292.176
1c251 1:257.2 2s6'5. ' 254625--.3 22'.0b 220.96 40145-03 297. 57
11500 15:7.: 24S36-e0 744996-s3 221.'q 221.09 366C403 296.C74
12750 13756.7 24:4C6-14 235756+03 2;1.49 221.48 37083-03 29A.334

.lv:.j iICzt.5 2313A0.0- 2269C6.03 221.09 221.99 35608.03 29.62 -
11250 11256.2 222731.04 21831#03 222.53 222.53 34196--3 299.13

i15 " 1505.5 21447-04 2iC32f.03 223.r3 223.-3 32a51+03 299.324
11750 i7 20c6196.2 2:2209.3 223.14 223.54 31512+C3 29 .725

1232 i20"5.2 198507.04 194c60,-03 223.96 223.96 30281+03 )0. 1)-

12250 i2254. 191(42-C4 :57349+:3 224.31 224.31 29Cb¢6+0 3 i.24 -
125C3 4 .. 1618.+.4 EZ29&+f3 224.58 224.58 279674C3 3t.42-
12750 1275 .C 1772:j.4 173646.03 2.4.71 225.71 25920.C3 3N .5 --67
130.- 13023.1 17:4704 '67171.03 224.79 24.79 2597+0 3 0.562
325 0 132 3.1 16' 144c3917. 3 22 . 3 224. 3 24134#A3 3-'.5. 6

13533 1540!2o04 155012-5 224.e2 224 24cI*C3 3
i
= 5a3

13750 i3 52.2 1522i2*. 192i7 P3 22.'i 22-.el 23133.13 3Z. 77
146-6 A6. .22-'8 224.Q5 22271.23 32'.5 "'

14243 '251.1 1-157' 1385.3 Z3 22.-2Q.7s 21443.03 03.557
1450 '5.. 1'~~2 132:;#Zl 221.277 226.7 20646.33 33.4

14750 '471 .- 13:713#c 12255-.3 24.7t 224.76 19374*93 i;C.s3-
152 ' 1. 24q26-2' :-I-;694.C3 221.~ 22.7 10:63. 2 30:..

15290 '452:..t 1212:o~8 181* 22;..73 22' . 3 !S434.0- %-..'
155:3 1i'94.3 116711-:2 4 14,23-23 221.? 22-.24 17252.03 32.5 .-

29
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&(CONTINUED) IRIG -RANGE REFERENCE ATMOSPHERE, AUGUST TABLE 1.8

ELEvAn0N LOCATION ITHERMODYNAMIC'STATION IMSL) PERIOD OF DATA -
* -*_____________ mters LATITUDE LONGITUDEIj QUANTITIES

AFAIRBANKS, ALASKA 134 64o 49' N 1470 52- W OCT 1948 TO DEC 1960 FRNGEE AU SICH

LAUNCH SiTE-FORT GREELYJ 392 163-59' N 145- 43'W t UNITS: SEE COLUMN HEADINGS
3ALT. HZIGHT VIRTUAL SPEED IRELATIVE I VAPOR

iGOMTRC)I(E~E~PRSSURE PRSLE TEMPERATUR OFMRTR OESTq rESSuR
.egmetersrneS kgfmr-2  mb de~iees K eees Kc g-m

3  mn W-1' ;rcert rnb

160-1 1555 1, 9 c.0 I 1C'66+' 3 22'7 24. 16435-313 i^C.552
~z = !5 6'. r.~.' CZ13-.3 22i6.02 22'..2 15825-*03 3CO 5b3

165C0 :04',.5 1 -314-C4 6E3746-L2 22-. ?24.-30 1523E.23 BCO.t33
16751) 16,'44.2 96646:01 Q4775;:C2 2Z4.97 221-.97 14676+C3 300.604

172 :s'. 2?49 03 9;1773 :2 225.5* 225. 5 1143 3.73

17250 17243.2 69'640 7616592 225.12 225.12 135V -C2 3CO.77q
i7501 1'.5 B2i.3 665: 225.!7 225.-7 13i1. 3 MCC.815

1800-3 1759-E 7S97143 7643?7.L2 ?25.26 25.2t 12129+:3 31.0.--74

!--25-- 16!2':., 761;3-032 2566. 22.2 225.29 11t66.03 30C.85

185:0 !6409.1 i'12 5:- ?26Q04:C2 225.3 225.31 1123s:' !C 3.9!1,
1-750 12736.2 71..S-7 C-? lf.:7 i* 2 225'.13 225.33 10A33 j3 3,-0:9,13

'~19!:7 6e7?"2.c3 e,74559.2' 225.35 225.35 1242=-C3 3=0.13o
IS50 '933.' 462213 6211. 25.37 725."71? 020 3,0.94-1
';5--C !14'55.5 c, 1 12-03 6 25633 2 225.' 225.;39 9ft?6-C2 23.9t'1

97 i; 147,. -1 -1 : '1 42!,-* 2 22.' 225.1 924.52. .7
002- 105.6 s11K'34'1 57 t74-:2 225."' 225;.44 C9571:2 3CO.9Q4

2 50 223z.t :9rq2.^3 571 2-2 2 .47 225.-. tt6203.2 31.1
2 53-0 2Z45.Si6 55.:0 576*2 25' 225.49 631cc.2 ic i.. ?s

2753 2 73-.c- 52-- Sl.3 17851-? 2:55 722.51 19~72 !C01.V42

"020 - 2745.5 5':22 4S9441-':2 225.54 725. 5. 7-1.'0 2-' 3.:!- 1
t1275. 2122z.'491.3 '6:.2 275.57 ;:4.57 'Q2 31.7
-- 21477.2 471742 03 4t2'.21-'.Z 22-5.50 2.75.59 71439.cz 3C1.u77

2250D 222-'!., '214L73 £33336*'2 225-7-~ 72 67'2 7.7
2-2 4s: 2247e.7 4~7o 0 3SatC:25.2 05.77 225.77 61S53r5:- 3 .1.212
2.17Z^ Z27721 3=4A.Z.3 Ve2 2 125.cl 225.a! 5924--- z;!.2'.4

2-42S: 2321 .03 3512Z5-12 2 22.9 5'7- 3j.3

235-' 225 34?. j4st7;: 1-2=51..--' 22.11 52-iC.2 r.7

275' 37-1 3? ~ 2 133- . 226.3C 5057 -,6 z !71.5-1

-;-!;25 .9 7~, 4532.7 3r-2-12 h

2 -2 - -0!5 2:-C2 223.C7 31?'.EC2 3227'
75' 25. 27'-3 :~5~c. ~-.29 22S.29 ll.;-' 3V2.A54

-~~~Z 2~. Z :~-2 - 5 2: 33' 5 -0 2 333

--:2t 01

'3-3

23 .- --- 3' . 5

.7 23:. 6 2-15 -3-

73.3 7.2- -5:>

3. 2 . 1 :m- ~ 7 ~ .~ ':-: 3'.

.7_ .7



IRIG- RANGE REFERENCE ATMOSPHERE,SEPTEMBER TABLE 1.9

ELEvAT;O4 LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA

mele LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 64°49' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 630 59' N 145 43' W UNITS: SEE COLUMN HEADINGS
ALT. i=IGHT VIRTUAL SPEED RELATIVE VAPOR

(GEOMETRIC) (GEOPOTE PPESSURE PRESSURfiE TETERATURE ATURE DENSITY OP
TEUANUR I. I I PRESSURE

kgfm 2  mb degrees K degree K gn-3 m secI percw mb
!' 7~773- 100 721.02. 263.15 :2=4.16 12346,'f !37.92a 76 9.447?

25 15..t 9729*-.. -h-3 25,.77 2.2.71 12C57.0' ?37.0,6a 76 8.610
497 49*.2 6 7 +30. 2w: -. 251.29 11765.-4 336 .21 76 7.6Z8
5 0 5:1..-,...4 66Z C3 2C 2 .: 1177+04 335.965 76 7.570
750 75..e 73 3,.04 92,147:1 -7.45 -79.74 11471+?' 335.290 74 6.866

130 i-.2 :i14.Z4 253351.53 277.4. 276.13 111bq:.4 !a4 325 74 6.132
1250 1252. ...... O 6253* 3 275.79 27.5 10ci6 04 333.315 74 5 SC6

15C0 :-:. d53k3-0 4 639z3'.:3 274.!3 274.75 13'9 4 332.283 75 .443
L750 !7i:.t t2c,-S ! 13943-.3 272.4 2 73.:n IC 380' 331.254 75 4.415
20; 2:-4... 7e8820.-03 27:.=o 271.39 129-3 330.249 75 3.913

225S 225-.4 77S29S*04 
7

t4235C3 26Q.3? 269.76 98692-C3 329.255 75 3.455
2520 25 -A 754-39 14 74-1424'3 257.71 6.13 9o17L:'3 328.259 74 3.050
275, 27.2 73154 17C22 '3 245.15 261-.53 9372C.0 3274276 74 2.7:5
3 0 :3 3c". 7S -;4 :z 4S/-315-03 264.63 2 t4.9 9126wC4.3 3-6.324 75 2 .426
3253 3256.9 46"16*0' 672143'G3 213.1' 263.47 53873.03 325.392 76 2.186

3530~~~t 75~: 63"2 60i~3 216 61.i~5 865Z6.23 124.452 76 1.931
5753 35?. t4;257.0 ;7c,.'3 . 2-.1- P4 62.-C3 325.'1 12 1.639
4300- ::'!7 621"~41- -. ;42-6.3 25,.c5 2155.78 1 2341 -11 322.4E4 7(, 1.4S2
4250 ' 7 612:24. 5:07'Z3 . 257.15 793741:3 321.166 71 1.237

.... 3 '55-. 205.5C 77726-.3 32C.1.36 72 1.09C

4750 -477 4b2c t5* .:3 253.- 2514 75t56:C3 219.394 71 0.933

300 7 '435:q-34 '33. i. 3 252. 7 752.2 7324.z3 c8i.358 65 0.752
5250 7..r 52i3x4' 15227.13 zi .12 2zs.'3 71645*-3 '17.3M, 60 *.631
55c: -77",t"-- '579,50.23 24---71 2'.. 639721.031 216.2Z8 56 1.483
5750 45*-? '.'63.0' 'E175-:3 246.Qs Z47.-6 67c2!123 315.C95 53 C.391

tO00; . 473779* 44l6e-C3 i45.-1 2-.26 6599. 3 313.947 53 0.326
625 5Z~., 4743-:4 44-273t.- 3 243.3A- 2'3.42 6422L.C3 312.7e9 55 '.2e6

b5c0 e." 4 4-167.-- '33134.03 241. 2 2'1.57 624t2.03 311.578 57 0.251
6750 !:75z- 42f3',--4 '18-34-0L 23 q-C- 23c. 7 6C75c..03 31P.3F6 56 3.20t
.. 413:-..^ '.335?.C3 237.F6 237. 596 -C3 379.2-C 62 5.159

1293 ~5 5155 3 C 23e!.22 579.3 3318 37 0.096
75c0 !i917-C4 375277.3 134.'7 234.- 5755-C3 304.931 22 C.049
7753 *'5. " ±32 361731.3 .32.62 232.t3 541i703 3:5.754 2 C.016

. '%'6i70-1 3-711*3 30.'9 230.49 527:C-3 311.345 3 0.0O5
324-- !4--i4.4 t- 51% C3 22. 28 ;2R29.2 5i175.t3 3'216!7 1 :1001

35-i 1 . 2*-, " 379 226.12 226.12 49;84;,.C- ! 5

1750 12-34 ?I53-3 12.!2 224.12 8e47--03 30c.111

1.3 7.., ,.2 .- r.?* 2 2931! 2- .5

10:1 ;'7.; 2W!'a f TCT5379 :4.l 39271-C 296.793
-5:0 243-7r -37 3- 3 'Zq.t3 3 ', t9,.22t.
11-5S 2 3!2 2 4.7 .. 3 2 Em. .5 36'.28.03 207.-.-SI"125: *'- 1~~ 3 211.-1 3 3 2 . 3 -t,33

1:53.49.3 .11 722-*Z!2 9.27

': :264.- : 16:4o.3 223.3' 2;3.37 2t358 3 299., 4
: .' u '3.CC 273.5C - 2

12750 :'.'.' 5"+4.8.-'.3" 2.2. 9 . '2," . 3 .c. .5•
13 5. .-- .16*33.' 2'3.-4 25217.-S3 2q..9

,45-- . 2.--).- :.3.71^ 2C61~2..

(-70 -- ' ~ -~') 2349 193210 24Z!4

'II

.................................. ...................................



(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE,SEPTEMBER TABLE 1.9

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA

meters LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 64*49' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63059'N 145-43'W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTUAL SPEEO RELATIVE VAPOR

(GEOMETRIC) (GEOPO
T ENTIAL PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY OFSOUND HUMIDITY PRESSURE

meters m iers kgfm 
2  

mb degrees K p 3  m $e -I ercent mb

1600, 151,6.9 1C45A6+04 1C2525+( 3 223.62 223.62 15972+03 299.716
16250 16246.2 160063+04 987363+C2 223.62 223.62 15382+03 299.776

16500 16495.5 9698C7+C3 951C56+C2 223.61 223.61 14817+03 299.770
16750 16744.1 9327P4+03 9147,9+i2 223.60 223.60 14252+03 299.764

0 16994.2 89819+03 88803+22 223.57 223.57 13725+03 299.741

17250 17243.3 ...8652C(+03 848471+2 223.51 223.51 13224+03 299.704
17500 17492.5 832231+03 &16140+02 223.46 223.46 12724+03 299.668
17750 17741.7 801478+03 785982+02 223.38 223.38 12257+0? 299.618
18000 1799,.8 77C725+03 755823+02 223.31 223.31 11791,v3 299.569
18250 1824. 7423C4+03 727951+C2 223.21 223.21 11361+33 299.514

18500 18489.1 713882+03 700079+C2 223.12 223.12 10931+1 299.439
18750 18738.3 6876?2+03 674336+02 223 .PI 223.Q1 10531+03 299.365
19000 18987.4 66271C+03 64qS97+C2 222.9( 222.9C 10157+03 299.291
19250 1923b.4 6377e9+03 6254,7+2 222.78 222.78 97803+02 299.217
19500 !9485.5 612868-03 6:1J18+C2 222.67 222.67 9402d+02 299.143

I 7TO101S .6 59C429*03 _579013 j+22 2;2 5'-
20000 19983.6 567990+0 557008+02 222.47 222.47 87223+02 299.005
20250 20232.6 5473C8+03 53o726+C2 222.40 222.40 84273+02 298.957
20500 2 481.6 526625+03 516443+02 222.33 222.33 80922+C2 298.909
20750 20732.5 517618+03 497803+02 222.28 222.28 78017+02 298.881

222.24 222.24 75110;02 298.852
21250 21228.4 4o96C4+03 460525+c2 222.20 222.2C 72202+02 298.823
21500 21477.3 452646+03 443914+02 222.20 222.20 69596+02 298.827 r
21750 21726.2 435727+03 427303 02 222.21 222 )1 669)0+02 298.831
22030 21975.1 418789+03 410692+C2 222.72 222.__ 64384+02 298.835

222_50 -~2239 433+3 362+2 222.27 222.27 -62t,69+02 298.87222500 22472.7 38e872+03 381353+02 222.33 222.33 59755+02 298.910

22750 22721.5 373914.03 366684-02 222.38 222.3B 57442+02 298.947
23000 22970.3 358956+03 352C15 62 222.44 222.44 5513C+02 298.984
23250 23219.1 346251+03 339556+c2 222.47 222.47 52171+02 299.006

23500 23467.8 - 33-54?+03 327098+02 222.50 222.5Z 51213+42 299.027
23750 23716;6 32C842 03 314639+02 222.53 222.53 +9256+02 299.048
24000 23965.3 308138+03 312180+'2 222.56 222.56 47299+02 299.069
24250 24214.C 2973S7+02 291647+C2 222.56 222.58 45647+02 299.079
245C0 ?1462.7 286657+03 281115+,2 222,49 223.59 43995+02 299.089

247-50 -23712.3 • 275917+03 2
7

0582+02 222.11 222..l 42344+02 299.099
25000 21,959.9 265177403 2o0C49+02 222.63 222.63 40603,02 299.110
25250 25208.6 256185+03 251232+02 222.67 222.67 39706+02 299.138
255,0 25457.1 2471S,+03 2424)/.+L2 222.71 22?.71 37919+02 299.166
25750 25705.7 2382.2+03 2335i7+02 222.75 222.75 36533 02 299.194

26000 25954.3 229211+0- 224779-32 222.79 222.79 35147+32 299.222
26250 262r2.8 22C220+03 21592+02 22.33 222.83 33762+02 299.250 "t
26500 26451.3 211228+03 2C7144+C? 222.88 227.88 32378+32 299.276
26750 2669Q;8 2042i2+03 2C032+02 223 .P2 223.u2 31293+02 299.373
27000 26948.3 197335+03 153519+C2 223.16 223.16 30210+02 29q.4o8

27250 - 276- 19038.03 .... 186707+02 223.20 223.30 29128+02 299.563
27500 27445., 183441+03 179894+C2 223.44 223.44 28C47+02 299.657 . -

27750 27693.6 76494+03 17382+C2 223.5b 223.58 26968+02 299.792
28000 27942. C 69547+03 166269,02 223.72 223.72 25890+02 299.847
28250 2o191., 16260+02 159451+02 223.87 223.87 24814+02 299.942

28500 28 38. 15 -54 O--'5i%4 C2 224.01 -24.Ci 23739+02 300.036
38750 28687.1 15C851+03 1,,7935+C2 224.29 224.29 22977+02 300.25
29000 28935.4 146049+0J -1_3225+02 224.57 224.57 22218-02 300.414
29250 29183.7 141246+93 138515+02 224.85 224.-,5 21460.02 3:0.602
29500 294D2.C 136.44033 133806+C2 ?25.14 225.14 20705+02 300.791

29750 2968:.3 --3164i 03 129c96+ 2 225.42 12.42 19951+02 100.979
30000 29528.5 12689+03 124386 C2 225.70 225.7C 10199+0' 301.168
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IRIG -RANGE REFERENCE ATMOSPHERE, OCTOBER TABLE .IO

ELEVATION LOCATION THERMODYNAMICSTATION (MSL) PERIOD OF DATA

maier$ LATITUDE LONGITUDE QUANTITIES
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 64049' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 630 59' N 145- 43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTUAL SPEED RELATIVE VAPOR

(GEOMETRIC) (EOPOTENTIL RESSURE P RESSURE TEMPERATURE TEMPERATURE DENSITY OF(GEMERI) (EOOTNTIU ISOUND HUMIDITY PRESSURE

metors meters kgim-2 mb degrees K digrees K g m-3 m ec"1  percent mb

1 .. 132315+35 IC0337+04 272.89 273.34 12788+04 331.434 72 4.375
250 25k.t 9926S4+04 9735C1+C3 271. 2 272.95 12466+04 330.648 72 3.987
447 447.7 96e73+04 05000C+03 27,;. 3 271.3 12211+04 330.029 72 3.705
5X7 51.1 162235+'4 0143631*03 273.25 270.65 12146+C4 329.797 74 3.663
750 751.6 93220904 9i4273+3 2og.o5 273.35 11794+04 329.432 75 3.572

1007 12.2.2 93223.04 885759+C3 26,.15 269.55 11447+04 329.129 76 3.457
1250 125,:6 875C^4+04 858085 3 268.31 68.70 11125+0- -28.605 76 3.274
1500 15:3.1 c473S5+04 831011+73 256.88 267.25 10833+04 327.717 78 3.012
1750 1753.6 .2'668+4 8C4801+L.3 265.49 265.n3 1^547+C4 -26.s47 79 2.742
20CC 2Z,4.. 794724+.4 779358+03 264.73 26'.05 10243+04 326.371 78 2.540

2250 2251,.4 769372+04 754406+03 263.70 264..0 99562+C3 325.720 76 2.282
25C0 25,4.8 744e,,940

4  
730280.3 261.83 262._9 97069+03 324.539 74 1.913

2750 2755.2 72?76?+04 7C6826+03 259.99 26C.21 94629*03 323.375 72 1.611
3000 3Cj5.5 6973C8+0 683884+L3 258.69 258.9C 92023+03 322.55o 71 1.425
3250 3255.9 674614404 661570+73 257.52 257.71 8943G+03 321.817 70 1.277

3500 35J6.2 652658 04 640039+C3 256.05 256.22 87022+03 120.887 69 1.118
3750 37 6.5 631196+04 618992+03 254.45 254.6C 84697+C3 319.868 68 0.965
4000 4%,o.7 61 2E5+04 598486+03 252.79 252.92 82434+03 318.813 68 0.827
4250 4257.C 589939+04 578533+C3 251.10 251.22 80226+03 317.738 66 0.702
4500 45:7.2 57CI0.04 559127+03 249.37 249.47 78077+03 316.632 64 0.585

4750 4757".5 - 55C7C3+4O' 54C56+03 247.58 247.66 75967+03 315.478 61 0.468
5030 5077.6 531972.04 521686+03 245.74 245.b1 73935+03 314.298 56 0.369
525C 1257.8 51376C+04 93826+03 243.95 244.u! 71930+03 313.146 55 0.3,4
5500 55 0.¢ 496A72+04 48646C+,3 242.36 242.41 69913+03 312.17 59 0.282
5750 5758.1 478858+04 469638+03 240.55 240.59 68002+03 310.945 59 0.237

6030 6C0i. F 462023+04 453C9 0+3 238.56 238.60 -66154+03 309.653 55 0.182
6250 6258.3 445728+34 43711C 03 235.94 235.96 64535+03 307.936 37 0.095
65C0 650.1.4 429711+04 421432+03 233.39 233.40 62898+03 306.261 19 0.038
6750 6758.5 414261+04 4C6251+03 231.26 231.26 61197+03 304.856 5 0.009
7000 7008.5 399114+04 391398+(3 229.71 229.71 59357+03 303.834

7250 7258.5 '3846(6+04 377170+03 228.55 228.55 57489+03 303.065
75C0 7508.5 37-4i5+*04 363253+03 227.36 227.36 55659+03 302.272
7750 7754.5 356636+04 349937+C3 225.08 22'.88 53969+03 301.291
8000 8C0.5 34!546+04 336904+03 224.31 224.31 52323+03 3CC.240
8250 8258.4 33C612+94 324220+03 222.74 Z22.74 50708+03 299.187
8530 850 8.-3 1C77+4 311927+03 221.28 221.2-8 4910703 298.205

8150 8758.2 3)5959.04 3C0044+C3 220.02 220..2 47506+03 297.357
9000 9C98.i 294427404 288744+03 219.12 219.02 45928+03 296.675
9250 9258.C 283211+)4 277735+03 218.29 218.29 44323+03 296.183
9300 95:7.6 _2723 .+04 267084+,A 217.90 217.90 42699+03 295.922

9750 9757.6 261R;1+04 256827+03 217.86 217.86 41068+03 295.891
100 103:1.4 251853+A4 246984+13 218.31 218.31 39412+03 296.197
10250 10,57.2 242242404 237558+03 218.06 218.56 31795.03 296.640
105^1 10507.C 233148+04 228542+03 219.65 219.65 36247+03 297.106
IC7 O 10756.7 224255.94 219919+03 220.29 223,29 34779+03 297.533

11000 11C6.5 215463404 211297+03 220.92 220.92 33320+03 297.960
11250 11256.2 207327+04 2C3318+r3 221.38 221.38 31995+3 298.211
1153o 115 5.9 199427+04 195571+C3 221.73 221.73 30728+03 298.504
11750 11755.5 101958+04 188246+03 221.05 221.95 29546+03 298.659
12000 12C05.2 1b46E8+04 181117+(3 222.15 222.15 28402+03 298.793

12250 12i54 8-177801304 174365+03 222.31 222.31 27324+03 298.898
12500 125(,4.4 1711C2+04 1677q4+03 222.45 222.45 26278+03 298.990
12750 12754.C i646!1+04 161448+03 222.56 222.56 25271+03 299.064

11000 13C03.6 15e411+04 155348+(3 222.64 222.64 24308+03 299.117
13250 13253.1 152545+,4 149595+3 222.68 222.68 23404+03 299.143

13500 135^1.6 14fP41+C4 1.40C24,3 222.70 222.7c 22526+03 299.159
13750 13752.2 1,133+04 138598+,3 222.70 2.2.70 21680+03 299.162
14000 I ..1.6 136022404 123392+C3 222.69 222.69 20866+03 299.152
14250 14251.1 112917+04 128385.03 222.66 222.66 20C87+C3 299.133
14500 145Z".0 126009+04 123572+.3 222.57 222.57 19341+3 299.074

14750 14?5v.C 1212:2+04 118947+L3 222.49 222.49 18625+03 299.017
15000 14999.4 1167t+^.4 1145-:3-.3 222.43 222.4 17933+03 298.980
1525%, 1524d8. 11:229+.4 110059-,3 222.33 222.3C 17242+03 298.942
15500 15498.2 1 027+04 IC593a. n3 222.39 222.39 16595+03 298.952
15750 15747.5 103954+04 IC1983+03 222.44 222.44 15911+03 298.988

33



7-

(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE, OCTOBER TABLE 1. 10

ELEVATON LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATAMeiers LATITUDEJ LONGITUDE QUANTITIES

FORT GREELY MISSILE
FAIRBANKS, ALASKA 134 64 ° 49' N 147052' W OCT 1948 TO DES 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63059'N 145-43'W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTURE PRESSURE TEMPERATURE ITUAU SPESRTTIE VAPOR

(GEOMETRIC) [GEOPOTENTIAL PRESURPESSRE EMERAUR TEMPERAIURE I SOuNDOF HUMIDITY PRESSURE .w*

meters meters Irgfm-2  mb degrees K degrees K m-3 'n see-, pecn b
16000 15996.1; 14"C127404 981914+02 222.60 222.60 15367+03 299:,)95
16250 16246.2 964251+03 6456072C? 222.75 222.75 14789+03 299.192
16500 16495.5 92722603 QT93CO+22 222.89 222.89 14212:C3 299.288

16750 16744.8 892724+03 875463+t2 222.95 222.95 13679 03 299.329
17003 16994.;. 8598" 603 843211+02 222.94 222.94 13176+03 299.323

17250 17243.3 826948+93 81u959+.2 222.93 222.93 12672-03 299.31b \w

175'O 17492.5 796298+03 78Q9C1+02 222.74 222.74 12213+03 299.189

17750 17741.7 765648403 750844 02 Z27.55 222.55 11753+03 299.062

18000 1799;.t 731317+9! 723061+02 222.35 222.35 11329+03 298.922

18250 1824' .. 71.351+03 6S6617+02 222.16 222.16 109'3+03 298.800

165C0 1843. -83336403 670173+02 221.98 221.98 10517+03 298.677
18750 1673t.3 658259 03 645532-02 221.P3 221.83 I0137+03 298;577

193co 18c87.4 633123+33 62C891+-'2 221.69 221.69 97570+02 298.478

19250 19236.4 6299C8+03 598115+02 221.59 221.59 94030.02 298.415

i"500 19485.5 5866E2 03 575339+02 221.3C 221.50 90487+02 298.353

-19750 -19734.t 563467+3 5525620C2 221.41 221.41 86941+2 298.291
20000 19983.6 542164+03 532270+C2 221.24 221.24 83814402 299.174

20250 20232.6 522072+03 511977+02 221.C6 221.:6 80682+02 298-158

22500 2",481.6 503t46+03 493319+02 220.77 220.77 77843+02 297.863 5
2)750 20732.5 4402 :403 474662+C2 220.48 220.48 74997.02 297.668 -
21000 2.979.5 464994.03 4

5
6004+j

2  
221.20 220.20 72143402 297.473

21250 21225.4 44,234403 439371 (2 220.r,4 220.-4 69562+02 297.366

21500 21-77.3 431073.03 422738+02 2:9.P8 219.88 66977.02 297.258

2170 2172o.2 414!13+03 4C61C6+62 219.72 219.72 64389+02 297.15u

22000 21975.1 399135+03 3914+.2 219.80 219.80 62"37,02 297.205

22250 22223.9 384,8+03 37673C+02 219.88 219.63 59687+02 297.26C

225)0 22472.7 3691E'433 362i,42+.2 219.96 219.96 57339+C2 297.315."
22750 22721.5 356024+03 349140+C2 210.04 219.94 553C102 297.299

23000 22970.2 
3
42hc7 +3 336238+C2 219.92 219.92 53263+02 297.284

23250 23219.1 3,9711103 323336+ 2 219.89 219.b9 51225+02 297.268

2350O 2?467.. 316'-S4+03 310'f.34,2 21Q.87 29.87 49186.02 297.252
23750 23716.6 3253 2.03 29948, +2 219.77 219.77 47472102 297.189.

2400 23965.3 94229+03 28854+72 219.68 219.68 45756+02 297.125

24250 24214.., 283767 3 277-194+'2 219.59 219.t9 44039+02 297.061

24500 24464.7 2719'4+03 ?6o6,.7+2 219.49 219.49 42321+02 296.998

24150 24711.3 2S'742+03 25"32I C2 219.40 219.40 40601+02 296.934

25000 24959.9 2317.9.03 246842+,2 219.'', 719.44 39187+02 296.963
25250 252,2. 2426c,.03 237050,.2 219.49 219.49 37773402 296.993

25500 2'457.1 23!643403 229125+ Z 2L".53 219.5, 36360+02 297.322

25750 257 5.7 224612.93 220251.2 219 57 '1q.57 34947+02 297.051

26000 25954.3 21"577+03 21!4 9 ' 19. I 210.61 33535.02 297.080

26250 26212.F 2'644+C3 202550C+2 219.'o 219.6' ;'124+02 297. 114

26530 26451.3 199019-)3 1957022 219.71 219.71 310394(02 297.144
26750 26699.8 1926S5409 I8P69+C2 219.76 219.76 299560+2 297.178

2703o 26946.3 .85771.^3 I1.2179+- 2 21-e.I 2)9.)1 28873.0,2 217.213

27250 27196.b 17a846+03 1 75386+.'2 ,16.86 Zt9.c6 2779,+02 297.248

27530 2744 ..2 1;1022403 lc85-S+r2 219.61 719."I 267C0842 297.2P2-
27750 27.1'3.( 154997+3 1 1,."7 2 29.6 219.96 25626-02 297.317

Z8000 2794,'.C !StrC )3 155017+02 C.02 22:.2 2454502 297.351

2825) 2&19,.4 1520 2+.3 15011 24': 219.R7 219.o7 2374+02 297.255

285,0 2843.8 -14,7'- 33 145208+02 219.73 219.73 23022+.2 297.158

28750 28t87.1 142069+f03 1403-+i2 219.'9 219.59 22259+02 297.061

29023 2b935.1 .10L8..3 1325398+02 219.44 219.44 21495+02 296.964

2925% 291o;.
7  

.. ,874,3 130494+ 2 219.30 219.30 2C73C.C2 296.867

2 95^ 29432.: 12203 125589.C2 219.16 219.16 19963.C2 296.770

3.4-,- 2992 r., ' 3 13 3 1A7 ,780+1.2 218.87 218.87 1542e+C? 296.577

I.1
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IRIG -RANGE REFERENCE ATMOSPHERE, NOVEMBER TABLE I I

ELEVATION LOCATION THERMODYNAMICISTATION (MSL) PERIOD OF DATA .
meters LATITUDE LONGITUDE QUANTITIES

FORT GREELY MISSILE
FAIRBANKS, ALASKA 134 64049'N 1470 52' W OCT 1948 TO DEC 1960 FRTNGEELU MSILE

RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 630 59' N 1450 43' W UNITS: SEE COLUMN HEADINGS
ALT HEIGHT VIRTUAL SPEED RELATIVE VAPOR L

EE±E E PRESSURE PRESSURE TEMPERATURE TEMPERATURE DENSITY OF HUMIDITY PRESSURE
(GOMETRIC) (GEOPOTENTIAL ON

Meter meters kgfm
-
2 mb degrees K de7ees K g m-

3  
m sec-1 perc*nt mb

0 . 1'2446-35 IC0465+C4 260.22 260.36 13442+C4 323.469 66 1.494 i
250 25 .6 S93177,04 973974+-3 261.88 262.Z5 12948+04 324.518 66 1.708
445 44t.4 968730C4 95CC30+03 263.18 263.38 12566+C4 325.337 66 1.894
50O 501.1 96168304 943295+C3 263.67 2o3.67 12453+04 325.643 (.4 1.925
75 51. 5313C3+04 913296+03 264.71 264.54 12C9+:4 32o.298 64 2.075

i00 1&2.2 501758.04 884323+03 265.21 265.46 116L5+C4 326.621 67 2.258 --
1250 1252.6 8731I9404 P56315+03 265.19 265.47 11237+-4 326.628 71 2.389
1500 15..1 845552+04 6292.)3+,3 264.80 265.09 lC897+.4 326.393 74 2.418
1710 1753.6 818551+04 8C2724+C3 263.88 264.17 10586+04 325.82b 75 2.30)
2000 2C04.C 7921-?C+34 777108+03 262.C6 262.31 1(32C+04 324.679 74 1.951"

2259 2254.4 766?51.04 752024+L3 26'.38 2o3.6C 10353+04 323.61' 73 1.676
2500 2534.8 74212--434 727775+,3 259.33 259.54 97685+03 322.955 72 1.526
2750 2755.2 717971+04 7C4C89+03 258.20 258.39 94928+03 322.239 71 1.366
300 3'^5.5 694471+04 681C44+03 256.67 256.84 92375+03 321.272 68 1.163
3250 3.S5.9 67176 2+4 658774+'3 255.n3 255.11 89938+03 320.227 66 0.973

3500 35(6 .2 4 5559404 637000+r3 253.46 253.58 87509+u3 319.230 63 C.819
3750 3756.5 c2793404 615797+L3 251.88 251.99 85131+03 318.227 61 0.695
4000 400C6.7 6,6911404 5G5176+CD 250.24 250.33 82826+03 317.117 6K 0.590
4250 4257.C 5864 3+n4 575124+03 248.51 248.6C E0594.03 216.C75 t0 0.5)3
4500 4507.2 566579+04 555624+03 246.73 246.81 78427+03 314.935 60 C.432

4750 4757.5 5472434'
-  

536662+03 244.P9 244.56 76321+03 313.755 64 0.385
5C0 5kC7.6 528444+04 518227+.3 243.i7 243.12 74256+03 312.576 62 0.316
5250 5257.e 5:,972+04 5C0117*C3 241.26 241.31 722Ci+33 311.4C6 56 0.238
5500 55.8.C 4922C8-04 4E2691+C3 239.60 239.62 70174+03 310.318 33 0.121
5750 5755.1 474956+04 465773+03 237.82 237.83 68225+03 309.156 14 0.044

6000 6--o.2 4582:5+04 449346+03 235.86 235.86 66369+33 307.873 5 0.013
6250 625c.3 441749+04 433237+(3 233.81 233.81 64546+03 306.533
6500 650,.4 4258S2*04 417657+03 231.76 231.76 627e1403 305.181
6750 6758.5 41-336-0/ 4C24C2+C3 229.76 229.76 61,12+C3 303.867

70.0i 7G d. 5 3953E5404 38774^+C3 227.'8 227.98 59249+03 302.o85

7250 7258.5 38737+4 373375+.3 226.31 226.31 57476+-' 3:1.572

7579 7 0c.5 3666S9+14 3596C9+C3 224.87 224.67 55712+03 300.611
7750 7758.5 3529(9+04 346144+03 223.57 223.57 53936+03 299.744
800) 5C0o.5 335632+04 333065+03 222.43 222.43 52165+03 298.97.
8250 825o.4 326742+34, 320424+C3 221.42 221.42 50412+03 298.312

3026+4 261+ 1.9 297 48701+03 297.19
850 8508.3345 3304 3C8422+03 220.61 22C.b1 '8704+03 297.749
8750 9757.2 302568+04 296718+C3 219.79 219.79 47031+03 297196
9000 1c07.4 29185+04 28578+%03 219.23 218.3 4538+03 296.717

9250 1257.2 279!,S741 27443603 218.55 218.55 43745+03 296.319
1500 q50.6 26c14+04 263q^7+03 218.24 218.24 4216303 296.47

1750 Y7576 22557+04 213773.3 218.14 21814 4528.03 296.079
10: 0 0.5 24889+04 244048+C3 218.23 21a.23 389503 296.144
11750 055.2 23^35+04 23718+03 218.49 218.49 3742403 296.319
105C0 12537. 2327+04 225775+ 3 218.P7 218.0 28104.0 296.579
10750 1075c.7 2241 5+34 217212+c3 219.34 219.34 3498.03 296.896

I1200 1250.5 21I45+04 16561+03 2219.6 219.t6 33120+03 298.243
11250 11256.2 267- 04 2C827+C3 222.37 220.7 31748.3 297.58
13I00 130:3.9 1971904 193249+03 22.95 222.5 3046+03 297.985 -
11750 11755.1 18q5 014 1458+c3 221.46 221.46 29242+03 298.324
1200 12C-5.2 1824t204 178934+03 321.47 222.8 28104+03 2 98.557

12250 12252.2 175563-04 172168+03 222.54 222.54 271303 298.714
12500 125Q4.4 1c7e104 165641+03 222.60 222.18 25172.03 298.810
12750 12754.C 16262704 159482+03 222.25 222.25 249981, 3 298.863
130o 130:3.6 156518-04 153492+03 222.32 222.32 24051+03 298.95
13250 13253.1 1l5016+04 147704+01 222.40 222.0 23137+03 298.56

13500 14593.4 11:224.04 14213+03 222.47 222.47 2225703 299.1P713750 13752.2 13-47t+04 13t.779+: 3 222.54 i22.514 214;12*03 209.053 "'
14000 147-1.6 13422)+04 131635+C3 722.60 222.60 2i0631 213 239.L94 -e

1250 5251.I 1293i+04 12663+C3 222.65 22Z.75 19o2341 299.12814500 14',%.6 124 47-104 12191.3+03 222.69 222.t;9 19..76-, 3 299.153

114750 1, 75/. . !1-,64-04 11138C+ -, z22.71 222.11 18360+03 219. 170 ,
15039 14591-4 11:724-04 l12996+C3 222.73 222-73 17674*C3 299.178
1521 0 :524(3.-p 1IC9-1+04 IC8787+C3 222.73 222.73 17015+03 291).'79 )

15500 15.95.2 106812+04 !04747+C3 222.72 222.72 16384+03 299.1l
15750 1;747.5 102693+04 iC07r7+03 222.70 222.73 15753.03 2 ;Q. 1 6 1
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CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE, NOVEMBER TABLE 1.11

ELEVATION LOCATION THERMODYNAMICSTATION (MSL) APERIOD OF DATA
meters _ LATITUDE I LONGITUDE QUANTITIES

FORT GREELY MISSILEFAIRBANKS, ALASKA 134 64049' N 147052' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE i-
LAUNCH SITE-FORT GREELY 392 63059' N 145043' W UNITS: SEE COLUMN HEADINGS

ALT. HEIGHT I IVAPOR
(GE C EIT PRESSURE PRESSURE TEMPERATURE VIRTUAL SLPRUR(GEOMETRIC) (GEOPOTENTL TEMPERATURE SOUND HUMIDITY PRESSURE 5.

meter motors kgfm- 2  
mb degree K degees K Igm-3  

m s=c percent mb
16000 15996.9 98F537+03 969L25+22 222 68 222.o8 15166+03 299.148 (-_
16250 16246.2 951844+03 933440+02 222.64 222.64 14636+03 299.120
16500 16495.5 916726+03 899001.02 222.57 222.57 14071+03 299.075
16750 16744.8 __881608.03 864562+02 222.51 222.51 13536+03 299.031
17000 16994.C 848752+03 832381.02 222.41 222.41 13038+03 298.965

- 1725 -1723.3 81597o+03 - 8C019+c.2 222.31 222.31 12539+03 298.898
17500 17492.5 785692.03 770501+02 222.16 222.16 12082+03 298.796
17750 17741.7 7568C7+03 742174+02 222.01 222-.1 11646+03 298.695180uo 17990°e 727921+03 713847+C2 221.8f, 221.86 11209+33 296.594 -

18250 1824c.C 701002+03 687448+02 221.71 221.71 10801+03 29b.497

18500 18489.1 674083.03 661C49+C2 221.57 221.57 -10393+03 298.401
18750 18736.3 6491.403 636636+C2 221.44 221.44 10016+03 296.312
19000 18987.4 62Z293+03 612222.02 221.31 221.31 96373.02 298.222
19253 19236.4 601318+03 589692+02 221.19 221.19 92673.02 298.:46
195C0 19485.5 578344.03 567161+02 221.08 221.08 89370.02 298.071

19750 19734.6 557178+03 546405+02 22C.95 220.95 86149+02 -'297-.985
20000 19983.6 536012+01 525649+02 220.83 220.83 82924+02 297.899
20250 20232.6 514847+03 5C4692+C2 220.70 220.70 79696,O2 297.81320500 20481.6 49598E003 486390+02 220.56 220.56 76822+02 297.722
20750 2073.5 477113.03 467888+02 220.43 22C.43 73945+02 297.631

21000 20979.5 459874.03 450982.02 220.31 22C.31 71313+02 297.549
..21250 21228.4 442634+03 '34076+02 22C.19 220.19 68677+02 297.466
21500 21477.3 425395.03 417170+02 220.06 220.06 66039+02 297.384
21750 21726.2_ 4081 503 400263+02 219.94 219.94 63398+02 297.301
22000 21975.1 393367+03 385761. 2 219.79 219.79 61144+02 297.197

-if23 222 23.91 378578.03 3 71 25 8 +02 21B.63 2f19 63-5887.02 297.C93
22500 22472.7 363790.03 356756+02 219.48 219.48 56626.02 296.988 *\-
22750 22721.5 35C781+03 343995+02 219.56 219.56 54582.02 297.040
23000 22970.3 337773+03 331242.02 219.63 219.63 52540+02 297.092
23250 23219.1 3247 403 318485+02 219.71 219.71 50499,C2 297.144

- 23500 23467.8 311755+03 3C5728+C2 219.79 21979 4 8459+c2 2§7..9-6
23750 23716.6 300771+03 294955.02 219.92 219.92 46722.02 297.288
24003 23965.3 289786+03 284133+02 220.06 22r.!6 44988+C2 297.380
24250 24214*C 27188C103 273411.02 220.19 220.19 43256+02 297.472
24500 24462.7 2678174B 262638+02 220.33 22C.33 41526.02 297.564

-750 - -24711. 256832 03 251866.02 22C.47
-  

22.17 -3979+021 "217.656 '

25000 24959.9 ' 247949.03 243155..2 220.31 220.31 38449+02 297.551
25250 2528.'6 239086.03 234444+2 22.3.16 220.16 37098+02 297.446
25500 25457.1 230113.03 225732+02 22C.00 ;20.C0 35745+02 297.340
25750 257C5.7 2213,0.03 217021+02 219.84 219.64 34389+02 297.2535

2-6000 2 515,-- 2C831C.02 219.61 219.69 33032.02 207.130 -
2625C 26202.8 2C52S9+03 201329+02 219.38 219.38 31971+02 296.920
26500 22451.3 19FE:0.03 194348.02 214.07 219.

7  
30G06+02 296.710

26753 26699.b 191(62 03 1873o8 02 "218.76 218.76 29836-02 296.500
27000 26946.3 182q3+03 18C387.02 218.45 218.45 28767+02 296.290

27250 27196.8 -176825+03 1734C6.02 21L.14 218.14 27613+C2 296.-80
275.0 214451.2 16970.03 166425.n2 717.f:3 217.83 26616.12 295.869
27750 27693.6 1625E8+03 159445-C2 217.s; 2i7.5z 25536+02 295.659
25000 27,4'.c 15547C403 152464-02 217.?1 217.21 24453.02 295.448
25250 2619..4 15:457+03 1475Z8*02 216.97 216.97 23o90+32 295.285

28503 28438.8 f45444+03 142132+02 216.73- 2167Y'- 22926.02 295.123
28750 28687.1 14.4?1*03 137716+2 216.'9 216.49 22161+02 294.960
29000 2s935.4 135413+0- 13273+(2 216.25 216.25 21393+C2 294.798
29250 29183.7 13C4L5'03 '27083+2 216.n1 216.41 20624+02 294.635
29500 29432.C 129352.03 122967402 215.78 215.78 19853+W 294.472

29750 6I3 . 12. lu3 118C519+2 215,4 215.54 19380.02 294.309
3000 0 ?23. * iU366*C? 1 31 33.0-2 215,11 215.30 1 b3C6.-02 294.146
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IRIG-RANGE REFERENCE ATMOSPHERE, DECEMBER TABLE 1.12
ELEVATSIN LOCATION THERMODYNAMIC

STATION (MSL) PERIOD OF DATA
mlers LATITUDE I LONGITUDE QUANTITIES

FORT GREELY MISSILE :
FAIRBANKS, ALASKA 134 64049'N 1470 52' W OCT 1948 TO ('C 1960 RTNGELYU MISILE

RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 630 59' N 1450 43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT I VI.TUAL SPEED RELATIVE VAPOR

PRSSURE PRESSURE TEMRATURE TEMPERATURE DENSITY OF HUMIDITY
(GEOMETRIC) (GOOETSUDPESR

I PRESSUREI8 TEMPERATURE DENSITY_ SOUNF UIIY PESR

meters meters kgfm- 2  
mb deges K degrees K Igm3 m sic-; Picw't mb

1:2635.05 12065C+04 254.!9 254.98 13751+:4 220.109 68 0.989
250 25 .L 99'3c .!4 Q75C76+03 256.19 256.2C 13259.04 32C.872 6E 1.095
449 45 .5 S6t73C.04 950000+03 257.05 257.17 12869+04 321.4B1 8 1.187
500 5:1.1 96226+n 0 43651+03 257.39 2 7.51 12766+G4 321.695 e5 1.172
750 751.t 93913-Z4 912914+03 258.61 258.75 12291+04 322.462 64 1.282

1OCc 1-22.2 9";'C?244 883293+C3 259.69 259.8-6- 11841+04 323.[56 69 1.501
1250 12,2.6 8716f2+04 854749+C3 26C.25 26^.44 11433+04 323.517 73 1.664
1500 1523.1 83486+0'. 627177+13 26C.14 26C.34 11069+04 323.453 73 1.657
1750 1753.( E1107204 ?C0293+03 259.60 259.79 10732+04 323.111 72 1.550
20O 2c24.: 78q6424 4 774375+03 258.50 258.67 10429+04 322.418 68 1.339

2250 225.' 76392:04 74921C+03 257.21 257.37 lC141+04 321.624 67 1.189
2500 25'4.8 731890.04 7246r4+03 255.85 255.99 98608+03 32U.742 68 1.078
2750 2755.2 7!447!.4 700657+03 254.42 254.55 95889+03 319.839 68 0.964
3000 3005.5 40698c.' 677539+C3 252.95 253.z7 93268+03 316.9r7 66 0.815 ,7W
3250 3255.9 667657.0+4 654943 251.4 251.53 90708+03 317.937 63 0.686

3500 35:t.2 645432.04 632952+03 249.84 249.92 88227+03 316.918 62 0.589

3750 3756.5 6236Z9-'. 611571+C3 24E.17 248.25 85822+03 315.854 61 0.496
40C0 4L-6.7 6Z2404 59074+03 246.15 246.51 83490+03 314.745 57 0.394
425r 4257.: 5Pl13+01 570573+3 244.69 244.74 81217+03 313.613 51 0.305 4

4500 457.2 5617E604 550924.C3 242.93 242.97 78990+03 212.480 49 0.245

4750 477.5 542314.04 531828.03 241.21 "241.24' 76798-03 11.366 53 -- 0-224
5010 5C-7.e 523395+0' 513275.C3 239.47 239.50 74659+03 310.238 51 0:184.
5 257. 5-5C19+04 '95255+C3 237.71 237.73 72575+03 309.088 39 0.119
5500 552:.: 4871768 4 477758+C3 235.9 235.95 70539+03 307.929 22 0.097
5750 5756.1 4696t5404 /60584+C3 234.17 234.18 68517+03 306.772 7 0.015

603, 6026.2 452b,7.0 444C72+(.3 232.46 232.46"- 66549+03--05.647 1 --0.002-
6250 4258.3 4365104 42807103 230.76 230.78 64617+03 304.542.
65co e-.' 42Z509.04 41237E+03 229.12 229.12 62701+01 303.439 "
6750 675c.S 4'5113-0 397310+1.3 227.47 227.47 6C847+C3 302.347
70o 7'-.5 39 'S3+04 38255C+.3 225.85 225.85 59C06+03 301.271

7250 7c5.. 3716C8-04 3684 4+C3 224.36- 224.36 -57204+01" 3G0.270 ,
750- 7- c.5 361553*0 354563 03 222.95 222.95 55403.03 299.324
7750 77;.5 347645.C' 34111Q+(3 221.64 221.64 53617+03 298.445 -

30C3 '7S5+04 328321+3 220.59 220.59 51851-03 297.738
082 51. 322C58-11 315831*C3 219.69 219.69 50082.C3 297.130 4

8502 9.5-7!6*04 " 303728+03 21e.99" - 218.96 4831c,03 -296.650
6750 575 .2 297812+04 292C54.C3 218.13 218.43 46580+C3 206.274
9005 C¢.1 28635604 28062C+C3 218.09 218.09 44857+03 296.i46
925) 925m." 275315. 4 27-,C21,3 217.98 217.98 43154+03 295.971
3503 5'7.6 264CQ7i5.4 259852+03 218.15 218.15 41496.03 296.069

9750' 9757.t 2549i7+04 249998,+3 218.50 218.50 39859+0*3 29o.323
1002 1Z:7.4 24488 0 240143.33 218.84 218.84 3822803 296.557 -t
!C250 10257.Z 2355'94r 2309z5+3 219.36 219.35 36682.01 296.910
13500 Z5: . 22!5s4-1 222213+3 219.9o 2"9.66 35209+0 297.248

1-75: 1.75o.7 218 25i- 21380C9.3 220.31 22S.31 33800+03 297.553

11000 11 ZCQ!. l4 2057o2 S3 22Z.70 220.70 32478+C3 297.815
11250 IIZ2.2 21I21I0' i7919.23 221.'5 221..5 31191+C3 298.152
11522 1!525. 19'12.04 190349. 3 221.35 221.35 29958.03 298.252
11753 1755.5 5 a, 1A3214+03 221.55 221.55 28808+03 298.389
120.2 1 2,5. 1797'4'0 170269+'3 221.72 221.72 27696+C3 298.501

12251 12254.A 17!307+0' 169.92.3 22 .80 221.8C 26653+03 295.553
12500 12524.4 1 ,6.65i04 163291+:3 221.87 221.87 25639+03 298.6C1
12750 ;2;54., 16;2:4.04 1571:6+:3 221.44 221.94 24660+03 29b.648

130- 13c3.c 154I37.' 151157+03 222.02 222.C2 23718+03% 298.699
1325C 13273.1 1,0311-01 1'5444.,3 222.13 222.13 22810+03 298.775

13520 13'.-6 :.2A24*0. 1400 3t,3 222.24 222.24 21955+031 296.849
1375^ 174%.2 1314c6.D4 134637.03 222.3' 222.3-4 21127+03 298.916
1'0 0.. !33~0*4 12'.79- 3' 222.42 222..2 20329.C3 298.972
1425C 14291.i 1275S7 ,4 1241933..3 222.4b 222.-8 19562+03 299.015
145:0 ' . 12;4i;04 1200'o*3 222.55 222.55 18796+03 299.058

14750 147 .. 11? J.4 115573+.'3 222.10 222.58 I.89+C3 299.-'77

lhjGO !4 ,. R11'4 111249-'3 22.49 222.59 17411.03 299.166
i25) 11- t.. I' t.0:4 1C7%,4.-3 '22.59 22.59 lb7ol.C3 2q;.04'
I5500 154' .. e 1C51134404 1031;t.C3 222.57 222.t7 16138.03 299.07'
15750 :5747.5 11239+c4 9528134.2 222.55 222.55 15541+03 299.062
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(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE, DECEMBER TABLE 1.12

ELEVATION LOCATION THERMODYNAMIC
STATION (MSL) PERIOD OF DATA TD

meters LATITUDE LONGITUDE QUANTITIES R-'i
FORT GREELY MISSILE

FAIRBANKS, ALASKA 134 640 49' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY 392 63059' N 145043'W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTUAL SPEED RELATIVE VAPOR

(GEOM TC) GEOPOTENT PRESSURE PRESSURE TEMPERAURE TEMPERATURE DENSITY OF HUMIDITY PRESSURE

meters meters egfm-2 mb degrees K degrees K gm-3 m sec-' percent mb

160-C 15',.6.S 9733E2+03 Q5456152 222.54 222.54 14943+03 299.050
16250 16240.2 937rt2+03 918944+C2 222.50 222.50 14388+C3 299.025
1650" 16495.5 2344+n3 Pe4897+,2 222.45 222.45 13858+03 296.992
175'1 16744.8 86762o4O 850850+02 ;_2.40 222.4C 13328403 298.959
17O0 16'C4.I 835303403 819231+02 222.34 222.34 1283603 29d.917

17..50 1743.3 8045S2._3 789G36+02 222.25 222.25 12368+C3 298.155
175$O 17492.5 773sC2.03 758o41+02 222.16 222.16 11900+:3 296.794
17750 177,1.7 7451?2.0 730723+C2 222.n9 222. 8 11462+03 298.74
1d0.) 1799' .c 714S9+J3 72ti6+7 222.rl 222.'1 11225+03 29b..94
1825" 1... - S374403 676o34+02 221.07 221.97 10619-C3 298.70

10lb4q5 z6. 6614.03 606Z.62"2 221.94 221.94 10213+03 298.646
18750 18738.3 63IC42+13 626686+C2 221.93 221.93 98371+02 298.644
190CG 19a7.1 6145S3403 6C271C+,2 221.93 221.93 94608+02 298.642
19250 19236.4 592038.02 0C591+(2 221.96 221.96 91124+02 298.662
1950 19s8 .5 569484403 55b473+(2 221.99 221.99 87641+0? 298.662

1975 19734.t 54E713.03 538104+02 222.01 222.21 8438+o2 298.694 -

20003 19983.6 527943+03 51773522 222.-2 222. 2 81235+32 298.716
2-250 2232.t 5"886I03 499C'23+2 221.96 221.96 78323+02 298.661
2050 204:1.6 4897E0403 4e0311+'2 221.89 221.89 75409+02 2Q8.616
2i750 273:.5 470499+03 ~61598+.2 221.82 221.82 72493+02 298.571

21000 20979.5 536+403 444922+t.2 221.88 221.88 69655+02 296.610

21253 2i22c.4 4366SC403 428246402 221.94 221.94 67219+02 298.650

21500 21477.3 4!6E5.03 41157C4Z2 222.n 222.0; 6,585+02 296.689
21750 21726.2 401174C3 3S6892+2 222.4 222.4C 62169+02 298.960
2200C 21975.1 -89750.03 382214*2 222.81 222.81 59761+02 299.23C . -.

22252 22223.9 3747f2.03 367536+-2 223.21 223.21 57362+02 299.51'
22500 22472.7 35Q815'03 352858<12 223.61 223.61 54972+02 299.771
22750 22721.5 3470S9403 340318+02 223.28 223.28 53109+02 299.548
23003 22972.3 33433.0 3 327918+(2 222.95 222.95 51240+02 299.324
23250 23219.1 321,67+02 31544S+12 222.61 222.61 49365+02 2q9.101

2 15C0 23447.& 3095 103 322978+L'2 222.2P 222.28 47484.02 298.8T7

23750 23716.6 29P1C'+O3 2S2336#(2 221.71 221.71 45933+02 298.4j6
240^, 239en.3 287243403 281694+:2 221.15 221.15 44375+02 298.115
24250 24214.: 2 763c6,03 27iC52+C2 22C.58 225.58 42806+G2 297.733 -

24500 244oz.7 265544403 26041+r2 22C.oi 220.-.1 41233+02 297.350

24750 24711.3 256446403 251488-02 22(.22 220.22 39783+C2 297.489
25Ci0 24959.c 247348-.3 242566+C2 22..43 220.43 38336+02 297.629
25250 ;52 0.6 23825".03 233644+.2 222.63 22'.63 36891+02 297.7o8
25500 Z5457.1 229152.03 224722+C2 222.A4 22-.24 35449+02 297.92?7
25750 257:5.1 22'.433 215799+C2 221.01 221.C4 3&C1C+02 298.o45

26020 21954.3 212956.03 2C687.02 221.25 221.25 32574+02 298.185

26250 262::.- 204CL.403 2C0062. 2 221.75 221.7S 31430+02 298.519
265:0 26451.3 197"53-13 193243-r2 222.24 222.24 30291+0? 298.852
20750 2449'.c 1" 1..3 1E6429- 2 222.74 222.74 29157+02 299.186
27000 24946.3 IA13I'+C3 1796C8C2 223.23 223.23 28029+12 299.518

27250 27196.E 176I98.03 172791,1;2 Z23.73 223.73 26905.02 299.851
275-3 27445.2 169246-3 105974+ 2 224.23 224.23 25786+02 300.183
27750 270).t 162Z4-03 159156.+02 224.72 224.72 24673+02 3S0.515
260,9 2742.- 155343.03 152333+02 225.22 225.22 23564+02 3C0.846

2b255 2819-.4 15"514*03 147604+C2 224.99 224.99 22855+02 300.692

285(0 28438.8 14566.03 14280+C2 224.75 224.75 22145+02 300.537
28750 2857.1 14"8!7+03 13134+c2 224.52 224.52 21433+C? 300.382
29000 2935.4 i 13 3 I33358+2 224.29 224.29 20119.02 3C0.227

29250 29!83.7 1312C-C3 12866(3+(2 224.C6 22
4
..

6  
20004+02 3CO.272

29500 2, 32.C 12631.03 12392e+'2 223.S3 223.83 19288+02 299.917

2975') 24-52.3 121541!-3 119193-"2 223.60 223.60 18570+02 299.762
300- 2992t.5 1167'4*03 114457+12 223.37 223.37 17851+02 299.607

38

.................. ~. ... . . .. . . . . . .. ..... ..



IRIG -RANGE REFERENCE ATMOSPHERJl, ANNUAL TABLE 1.13

ELEVATION LOCATION P THERMODYNAMIC
STATION (MSL) PERIOD OF DATALATITUDE LONGITUDEQUANTITIES

FORT GREELY MISSILE
FAIRBANKS, ALASKA 134 64049' N 1470 52' W OCT 1948 TO DEC 1960 RANGE LAUNCH SITE

LAUNCH SITE-FORT GREELY I 392 63- 59' N 1450 43' W UNITS: SEE COLUMN HEADINGS
ALT. HEIGHT VIRTUAL SPEED RELATIVE VAPOR

(GEOMETRIC) (GEOPOTENTEA PRESSURE PRESSURE T REMPERATURE IRTUL ENSITY OF RELAT PRTEMERAURE DENITY SOUND IHIMDITY PRESSURE
enlae meters kgfon- 2  

mb ±zgrtea K d ees K gm-3 m swC percent mb

0 0.2 10271+05 1C00C4+C4 2"74.93 275.38 12752+04 332.666 d1 4.306
250 256.6 9976t3+04 978393.03 273.74 274.16 12432+04 331.93 61 3.952
489 49C.5 96872.+04 95C000+03 272.60 273.c0 12123+04 331.22' 61 3.636
500 51i.I 967453+04 948747-C3 272.29 272.67 12121+04 331.326 tI 3.499
75C 751.6 937662+04 919532+03 271.51 271. ! !1763+C4 330.538 59 3.224
000 - I oo2 30a451+4 - 89468+ 3 27C.71 271..6 45 +34 33 0. 68 59 3.018

1250 1252.6 e87211904 63192+03 265.85 270.19 130+C 329.51o 59 2.858
1500 1--,3.1 852776+04 836286+03 266.77 2.9.1c j826+04 32u.85L 6c 2.6581750 1753.6 826iC5+04 810132.03 267.49 267.80 .0539+04 32e.,57 3 2.437

23:0 22?-. 79S94.04 784525+%
3  

266.r8 2,6.36 IC261+04 327.175 cl 2.214

2250 - 2254.4 774715.04 759735+C3 264.57 264.E4 99936+03 326.236 62 2.0^3
2530 2504.8 74597a+.04 735477+C3 263.r8 263.33 97300.03 325.305 t3 1.819
2750 275>.2 72SP17+04 711842.43 261.57 261.6- 94723.C3 324.359 C4 1.06t
3000 3".5 7125EU04 68996.+23 259.19 260.19 92249+03 323.363 e4 1 434
3250 32>5.9 6776C04 666646+03 256.39 25o.58 89814+03 322.357 63 1.244

3530 350.2 ci75E4404 644870.03 256-82 256.98 87420+03 321.361 42 :.?
3750 3756.5 1359E.+04 623683-C3 255.27 255.41 85068+C3 320.377 l O.t2
4000 '0.6.7 61497'+04 6C3981t+3 253.71 253.i4 62767C03 319.390 to 0.792
4250 4257.. 594544.)0 563'49.53 252.15 252.26 80519+03 318.395 59 C.o85
4500 4537.2, 1s85.04 563573+43 250.55 252.04 78330.03 317.375 8 0.581

4751, 4757.5 553774 544639+C3 248.89 249.97 76208+3 316.313 55 0.479
5000 5,d7.t 5366C7-9' 526231+U3 247.19 247.26 74141-03 315.224 52 0.39n
5250 5257.t 5163t5-04 5C8342+03 245.49 245.55 72119-03 314.133 50 0.322
5520 55-8.6 5.'48404 490772.'3 243.67 243.92 70692+03 313.069 52 0.2e4
5750 575t.) 48267+04 473864+03 242.19 2'2.23 68148-03 312.-'5 52 0.246

6000 -6Cn.2 466417-04 457442<3 24Z.33 240.37 66296+63 310.821 4 0.187
6250 625u.3 45'X23.04 '4132I+*3 23E.24 238.26 64526.33 309.436 36 ^.115
6520 65C.4 43416 2* '25767. 3 ,3t.' 236.C7 62831+03 308.c08 20 0.053
6753 b7t3.5 4125S2434 '13498+C3 233.98 233.qE 61119-03 306.,40
7000 7C n.% 403611*04 395E37+03 232.32 232.32 59352+C3 305.553

7250 7252.5 3S6E37404 3e1417+(3 232.82 23.t2 57567+03 304.562
7500 24Eo.5 314667.14 367(i6+03 229.31 229.31 55849+03 303.5j5
7750 77so-.5 335'-1.7+.03 227.73 227.73 54169.23 ?c2.51)
800a 60:c. 347t51i04 340958 03 225.8' 225.E4 52595+03 3C1.26
8250 8258.4 33464+04 328372.63 22.'2 224.C2 51064.03 300.f47

8500- as5-6 - 32-22t-_-04 31n,55+C3' 22;.4C 222-4( 4957.03 7198.1957
8752 675o.2 31::7n+04 364C82<63 221.r5 221.C5 47922-03 298.049
9000 0C 6E. 1  29624,734 2925:CC3 22:.12 223.12 4t292-03 297.420
9250 925t.C 256617.0' 2e1330*63 214.s2 219.52 44!67+33 297.014
9500 9-:7.F 27S912-04 270577+.3 21S.18 219.i 430u5+C3 296.7 8

9750 9757.6 2653e7.0' 260236+03 219. 7 210.07 41383+03 296.712
10000 1)0^7.4 255233.04 250296+3 219.1- 219.14 3979J03 296.75A
1-250 1:257.2 2454486.4 240751+C3 213.21 219.21 36260.03 296.809
IC520 105:7.6 236152--' 231586-C3 19.47 219.47 3676CC3 296.984
1.75) I175n.7 22710.04 222797.03 21'+.89 219.89 35297+03 297.06q

11330 11C:6.5 2!e6CnO04 214379-C3 22r.1 22C.44 3379.03 297.637
11250 1125A.2 21C313-34 2C6325.C3 221.qo 221.C6 32515-03 298.C53
11500 I55.9 2n2s94.4 1981+Z3 221.75 221.75 31161.3 298.523
11750 1175 ,.5 194679.04 150914C3 222.45 222.45 298+6.C3 298.992
12030 12C¢5.2 187425-' 183r.13 223.1c 223.LG 29713-C3 299.3f0

12250 12254.5 1S.373+' 176t85<23 223.44 223.44 27576*23 299.656
125C0 125:4.4 173576 )4 17022C.3 223.'Z 223.7C 255C9+03 299.827
12750 12754.C 167141+04 163929+;3 223.60 223.oO 25518.03 299.894
13030 13Cr3.t 16917'3' 1578C6*(3 223.?6 223.et 24557-G2 299.939
13250 13253.1 i54815-34 151le91(3 223.CO 223.9C 23633+03 299.963

13500 13542.6 149680+04 146197+03 223.3 223.93 22746.03 299.9
13750 137;i.2 1434SQ#j4 140725+3 223.95 223.95 21d91+0 299.997
14000 14C01.6 13E135-14 135464 03 223.96 223.9. 21071.03 3C0.004
14250 14251.1 13Z47t604 133605.03 223.c6 223.9t 20264+03 300C.tb
)4500 145%.6 12f61 *04 12554C*23 223.Q6 223.96 19528.C 3.CC'

14750 14751.0 1232'440' 120861.03 223.Q5 223.95 -18010c3 300.0cC
15030 14919.4 16o057.04 116363.03 723.95 223.95 181CI*03 299.906
15250 15248.b 11248404 112C39*,3 223.C4 223.94 17429.C3 2;9.9q3
15500 1549.2 11C012.14 iC7885+J3 223.04 223.94 16783-03 2,9.913
15750 !5747., 105947.3' 1C3898s¢3 223.95 223.95 1o162*23 299.9q,

i3



(CONTINUED) IRIG-RANGE REFERENCE ATMOSPHERE, ANNUAL TABLE 1.13

ELEVATION LOCATION THERMODYNAMICSTATION I (MSL) PERIOD OF DATAmeter LATTUE LONGITUDE QUANTITIES

4' FAIRBANKS, ALASKA 134 6449' N 1470 52' W OCT ;948 TO DEC 1960 RTNGELY MISITEI RANGE LAUNCH SITE

LAUNCH SiTE-FORT GREELY1  392 63059'N 145-43' W UNITS: SEE COLUMN HEADINGS

ALT7. HEIGHT IVIRTUAL SPEO ELAIV VAPO
(GEOMETRIC) IIEOPOTENTI PRESSURE PRESSURE TENDuERATuTURE DENSiTY OF) IJDITY PESSURE .4

meters m etm I kgfm-2 mb de K deges K , . m- j i,I 1 pv- mb 5

16050 16.6 :1- C2047-04 1C0074+C3 223.96 223.96 :5567.03 30.3
Z16250 6246.2 981468+03 962491-U2 223.97 223.;7 1'9710+3 3CC.011

16500 16495.5 945031.03 926759.*02 223.98 223.98 14414+03 30C.S20
16750 16744.8 912E5-03 892685*2 223.99 22s.99 13884+03 3C0.02,
17000- 1 974.0 e75540.03 858611.02 224.C-1 2-4.Cl 13353-03 300.03o

17250 17243.3 8432 0003 826895c2 224~- 224.c1 - 12359+03 3co.;1 *

17530 17492.5 612411-03 7967C3+02 224.r3 224.C3 12389+03 23c.251
17750 17741.7 781622403 766509-02 224.0D 224.C4 11919.03 300.061

aOCO 17-90.6 752923+03 738365+02 224.05 224.C5 11461-C3 300.066

18250 13242.0 7262240,3 7102214C2 224.06 224.C6 11043+0! 200.L71

"lSCO 1q489.1 697652.03 6e'20. 02 224.ln6 224.06 1063 03 00.0868
18750 15738.3 67116;Cn3. 658103-C2 224.'5 224.:5 1234.03 320.e U'
-190003 -19a7.4 6666603 634163.02 224.C4 224.04 98607-02 3CO.060

19250_ 19236.4 622173.03 610143+C2 224.03 22'.C? 94876.02 300.054
19500 194e5.5 -59957303 587980.C2 224.02 224.02 91434*02 3CC.047

* 19750 19734.6 576974403 565818*02 224.' 224-C1 7 92+ 3 9c

S23000 199;83.6 556158.03 5454LT5-02 224.03 224- 3 8-912-02 300.049

20250 20232.6 535343.03 524992-C2 224.0' 224.04 81632402 30.059
20500 2041.6 514528.03 5c4580.02 224."b 224.,6 79453402 300.073
2t'50 203-32.5 4959E7+03 486397.02 224-12 22'..1i 75500+02 0.1

21000 20979.5 477446403 '6a21l4.2 224.18 224.18 7 760.'i2 32'C.150

21250 _ 2122b.4 452')C5-93 '50032-C2 224.24 224.24 69915*02 0C.191

2 1500 2 14 77 .2 4 4 25 o O3 0 22 4 3 0 22 3C 6 73 ? 0 2 300 .24

11,2750 2i726.2 42tC;5-03 417057-C-2 224.37 22-3.7 64-079+C2_ K0.27-A

22000 - 29175.1 - '650-03 'C1769.02 224.43 22;.43 ,2363.02 302.321

22250 22223.9 3951-C-03 3_7539-02 22-.54 2-2Z4.56 6t1384C2 -CC-363

-2250 22472.7 3a:669-03 373329*02 224.56 224.56 57913.02 3:s.4:5

. 22750 22721.5 361503 359C7902 224.62 224.62 55690.02 3CC.447
23000 22973-3 3533E7*03 346554.02 224.70 Z24.70 53729-02 330.49-1
23250 23219.1 34:615-03 334030-02 224.78 224.78 1769*02 IC0.c52

235C0 23407-a 327844+03 3215C502 22. ?b e 6 19e1102 300.634

1523750 237io.: 3!072*03 32c8.sOC2 221.c3 224.9> '7854+02 300.05o

-24030 23965-3 234,e40+03 - 2S835a*02 Z25.0,4 225.C4 46107.02 13;.726
24250 24214.; 293468.03 2e7735.22 225.1' 225.14 '4522.02 3-:.795
24500 24 62.7 282576.03 277112-22 225.25 225.Z5 42L59-02 330.864

24750 24711.3 27174--3 2t6489.2 2- 25.35 C.934
2500 2952. 2523402 255t7-02 225-5 225.5 30536-C2 3i.091
25250 25E- 2512-'3 2,7259-.2 225.59 225.59 345i6C2 3c1.09

" 25500 25457.1 243356.03 23350C.C 225.72 225.72 36833+C2 3 1.179

2570 27.57 2457.03 230 ,&2.L2 725.!5 225.85 3548C 2.6

2600025954.3 2250cC02 221"34+12 225.98 225-98 -3413602 31.355
26250 262'2.6 217022.03 212826+.22 226.1 226.11 32790-0' 72i.O4z
265C0 26'51.! 220L4-3! 2C4212-02 22i.25 226.25 )l "5-02 0i.532"

2o750 26oQ9.4 2C;416.03 1;759.22 226.39 226.39 31040s2 3i-625
27000 ;694=.3 '4729.03 10964-C2 226.3 226.53 29360*22 3ri.72- U

27250~~~~ f 2716.. Z910 133 2 2.4 22.7 20-1!80- n4
27520 275.2 ia6213.03 177734-02 226.1 226.!1 27295-02 34.)0-
27750 27i603. 17Z455-03 17 2 2 C5 2 26.5 2 22.2

280C0 2744x. 1676;7.03 16:4455..! 2-27072.2-2 .
or7. -'* 1 227.e95 2Z2C2 3 -q

20253 2813;. 1609?9-03 S7032S.0 227-23 227.23 2419t6-2 32.159

28750 2867.! 16;A43-03 'a6592-02 227-c0 227.50 22446-C2 322.365 L

290^0 23935.z 1447f3.03 3'1Q64-C2 227.t 227.62 21727-C2 302.4f-o
29250 29:3.7 144.23 137346-02 227." 227.7' .: 4-C2 3C .5;7
295Z0 29'2. 135345-03 13272-3C2 2 67.5 227.66 23292*32 3C-. v

29750 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l 268.3T3s6 -. 0-I1. 02~ U ~ 47.2-32
30000 2935 12SQ27.03 1234'92*2 22.1 228.11 18860 -c2 32.773

'W "-d
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