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INTRODUCTION

Rocketsonde atmospheric data for the 25-65 km levels at White
Sands Missile Range (WSMR), New Mexico over the period 1961-1975 is
the basis of two sections - Data and Modeling. The purpose of this
report is to provide the upper portion of a complete atmospheric
structure and a data base for projects such as balloon systems, rock-
et systems, lifting re-entry vehicles, missile detection system and
high energy lasers.

Section I is data by month for the years 1961-1975. Standard
Deviations are included by month for the years 1969-1975 extracted
from "High Altitude Meteorological Data" reports (Reference 12).

The extreme Standard Deviations for 25 and 26 km December 1969-1975
N-S, E-W winds do not follow the monthly or height trend 20 km to 30
km, so these four values are suspect.

Modeling in Section II is presented with emphasis on E-W wind
component and the changeover cycle. A few cases of actual change-
overs are presented for comparison with the model.

Rockets launched at Small Missile Range (SMR), provide a period
of record of 1961-1975 with accuracies of instrumentation and the re-
sulting data as stated in reference 9. SMR ié located in the southern
portion of WSMR (Figure 1).

SMR physical data = a. latitude 32° 28' N
b. longitude 106° 25' W

c. elevation 1,219 m MSL*

*MSL is measured above sea level.




FIGURE 1.

MAP OF METEOROLOGICAL SITES AT WSMR
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1.

2‘

4.

5.

EXPLANATION OF

WIND COMPONENTS

Average zonal and meridional components for the month are calculated.
A wind from the south or west is designated by a positive value, while
a wind from the north or east is designated by a negative value. A
zonal wind is from the east or west, a meridional from the north or
south.

WIND GUSTS

Hind gusts are characterized by sudden, intermittent increases in
speed, with at least five meters per second variation between peaks
and lulls. The average time interval between peaks and ifulls usually
should not exceed 20 seconds.

TEMPERATURE

Average temperatures for the month for the given altitude are in
degrees Celsius.

PRESSURE

Average pressures for the month for the given aléitudes are in millibars.
DENSITY

Average densities for the month for the given altitude are in grams

per cubic meter.




SECTION I PART 1

Rocketsonde data by month at WSMR is averaged 1961-1975 with stand-
ard deviations given for 1969-1975 portion in Tables 1-12.

Note that the numerical v;lues for the standard deviaticns for tem-
peratures, E-W, N-S Wind Components are larger in the winter (January
and December) compared to summer (July and August). This may be attri-
buted to the wintertime long and short term reversals which can cause
considerable fluctuations in the temperature and wind fields. Long term

reversals may be related to sudden warming episodes more prominent in

the higher latitudes.
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SECTION I PART 2

Vertical profiles of Mean Temperatures and Mean E-W Component Winds

at WSMR by the month for 1961 to 1975 are shown in Figures 2 through 25.
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SEQUENCE NUMBER

OCTAL DIF
2622542 =341
2622201 -34]
2621640 =341
2621277 -341
2620737 =340
2620376 =-34]
2620035 =341
2617474 -34]

SEQUENCE NUMBER
ceco0cc s eRANGE®eceececet

OCTAL DIF
2247436 =454
2246761 =455
2246343 -416
22496342 -1
2246342 f]
2246342 7]
2246342 0

SEQUENCE NUMBER
teceecve e eRANGE®*eceecccet®
OCTAL DIF
2246342 0
2246342 '
2246342
2246342
2246342
2246342
2246342
2246342
2246342
2246342
SEQUENCE NUMBER
eo00e e s RANGE s e esooe0®
ocTaL DIF
2246342
2246342
2246342
2246342
22496342
2246342
2246342
2246342
2246342
2296342
2246342
2246342
2246342
2246342
2296342
2246342
22496342
2296342
2246342
2246342
2246342
22846342
2246342
2296342
2246342
22496342
2446342

oociccciococC

3001 [OMUX CHANNEL u
tee0e0eeRANGE ®eceesses®®ososecoeAZIMUTHooooooo®®c0coeeeELEVATIONessooo®
OCTAL DIF OCTAL DIF
146 -45 143540 -14
1ol -4y 143523 -lg
35 -4y 143506 -15
377770 377733 143471 -15
377723 =45 143454 -15
377656 -4Y 143437 -15
377611 -45 143422 -15
377545 -44 143405 -15
3601 IOMUX CHANNEL 6
®eoeeeoesAZIMUTHoeooooeo®®00c0ooeE| EVATIQONGOIeooo®
oCcTAL DIF OCTAL DIF
221600 -4] 117426 -17
221537 -41 117407 -17
221477 -40 117367 -20
221442 -15 117367 0
221446 Y 117372 3
221474 6 117373 |
221477 3 117374 |
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®eocoec0e0 s A7ZIMUTHe oo eooe®®s0eooeeELEVATII .
0CTAL DIF OCTAL F
2215p2 1] 110727 :éE 3
221592 0 110174 = 3
221592 0 107513 P 'l
221502 0 107205 16
2215p2 0 107033 €3 12
221502 o 106777 ) 4
221502 G 107047 e
2215p2 4] 107143 =2 4
221502 0 167204 |
221502 0 107223 e 7
3801 IoMUX CHANNEL 6
‘co00.0Q.AZ[MUTHQQOoooo".......ELEVATlO '-- .
0CTAL OIF ocTaL D -
364432 1423 15714 _— 3
366053 1421 15023 1
367406 1333 14130 3
370604 1176 13236 g 2
371646 1042 12344 2
372541 713 11452 =672
373346 565 10560 =672
374012 444 7670 =670
374337 325 7000 =670
374552 213 6112 -4666
374657 105 5223 -667
374642 3 4336 =665
374576 -64 345 -665
374427 -147 2565 =564
3742q0u =227 1706 =657
3736748 =304 1150 =536
37332¢ =354 554 -374
372716 =402 314 =240
372375 321 174 -120
372152 =223 132 -42
372024 =126 104 -26
371772 -32 S0 -34
372005 13 10 =40
372023 16 377753 377743
372026 3 377723 -40
372020 -6 377700 -23
3/2007 —ali — 337663 =15

SCcooooCCOOCcCOCOOOCOCCOoCCOOCOCOO

KAD
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uGo
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DevTAL ¢
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se b LEVAT o
QCTAL s F
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15023 |
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12344 2
114y 2 -6/2
b6y -b72

74670 -46/70
7w -6/0
sl 1z “nbb
VAR ~nb/
4 yAL -4H6YhY
REIRTE) -hohH
ks -hoY
AT -HhS/
b -HJd6
ty by 4 -374
AR =240
WAL ~120Q
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gué JUpsS3
Uus vuy2?
VL6 LUOSD
Uose DO Z7
V0g wuiv3
uue 00t2Y
RADAR
10 MODE
DCTAL
006 00127
D0s LOOSS
VLé Vo127
006 0UOLHI
oUs UUI12y
Ous wUoL3
uUoée 0127
0Ug VOOSI
Qus Lol 2/
006 VU053
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VU6 uyYlLZ7
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OCTAL
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¢#¢eSECOND DIFFERENCE TABLE FOR 10 RADARS

\ R112 Go (4=6) (7~=9) (10=12) (13+) LASTPOINT EOM SAMPL
; RANGE 0 0 O 000631457R
/ AZMTH ) 0 0 0 000370712A
ELVAL 0 0 0 0 U00033747E
TIME 0 0 0 0 4061156667 1] 200
R122 03 (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL
RANGE 0 0 u 0 U00660776R
AZMTH 0 (0] 0 0 000274401A
ELVAL 0 0 0 0 C00030655E
TIME -0 0 1] 0 4061156667 0 200
R123 04 (4=6) (7=9) (1Q=12) (13+) LASTPOINT EOR SAMPL
3 RANGE 2 0 0 0 000217350R
ALMTH 0 0 0 o U00263331A
F- ELVAL 9 0 3} c CoU042061E
TIME i} 0 0 0 Bgbytesrix 1] 200
E R124 us (4=6) (7=9) (10=12) (13+) LAST EOM SAMPL
RANGE o 0 1] 0 uoos
3 AZMTH o 0 0 0 oouo
1 ELVAL (1] 0 0 0 0000
1 TIME 0 0 (] 0 4061 e 1] 200
R125 ué (4=6) (7=9) (10=12) (13+) LAST = EOM SAMPL
- RANGE 0 0 o 0 0oo7 =
ALMTH i} u 0 0 0000
F ELVAL ) 0 0 0 ooup =
TIME ) 0 J 0 4061 0 200
- R127 07 (4=6) (7=9) (10=12) (13+) LAST EOM SAMPL
RANGE 0 0 0 0 0001
= AZMTH 0 0 ) o gao1
: ELVAL ) 0 0 0 0000 ien
TIME 0 0 0 0 4061 e 0 200
R364 60 (4=6) (7=9) (1D=12) (13+) LAST EOM SAMPL
RANGE 0 0 0 0 0007 [
ALMTH 0 0 0 0 cooo &
ELVAL 0 U 0 0 G000
TIME o (1] 0 0 4061 1] 200
R394 20 (4=6) (7=9) (19=12) (13+) LAST == EOM SAMPL
RANGE s} 0 0 0 000g
AZMTH 0 (1] 1} 0 0000 =
ELVAL 0 0 0 0 U000swocotL
TIME o 0 0 ) 406115666T 0 200
R39S 46 (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL
RANGE o 0 0 0 000650724R
3 AZMTH 0 0 0 0 000073160A
3 ELVAL 0 0 0 0 000031266E
1 TIME 0 0 0 o 4ubl15666T 0 200
F R393 57 (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL
: RANGE (1] 0 V] 0 U00535064R
3 ALMTH 0 0 1] 0 000065143A
- ELVAL 0 0 0 0 000030775E
3 TIME 0 (8] 0 0 4061156661 0 200
¢®M|SSING FRAMES = O 3 “
- )
e
-
F.




i /

S SEQ NUMBER 5201

3+) LASTPOINT EOM SAMPL IDTAL MODTL MODE SUBCH

0 000631457R -

0 000370712a ;

- 000033747€E ’jl,—
g §06115666T 0 200 0 0 ([0} 0

3¢+) LASTPOINT EOM SAMPL [DTAL MODTL MODE SUBCH

1 C00660776R

(i} 0002744014

C C00030655E

D 4061156667 o 200 0 0 0o 3

3+) LASTPOINT EOM SAMPL IDTAL MODTL MODE SUBCH

O 000217350R : '
0 000263331A

i 000042061E

'o qobliLLLiY
3¢) LAST EO
0go0es
oouo
co00
4061
LAST
0oa7
0000
0000
4061
LAST
0001
0001
Goduo
4061
LAST
0007
Gooo
uooo
4061
LAST
000g 2
0000 ’ ;
U0U0vvococ :

4061156667 0 200 O© 0 us 10
LASTPOINT EOM SAMPL IDTAL MODTL MODE SUBCH
0006507 24R 3
000073160A i
000031266E

40611566671 (¥] 200 0 0 05 14
LASTPOINT EOM SAMPL IDTAL MODTL MODE SUBCH -
U0US35064R *

000065143A t
000030775E

4061156667 ] 200 0 0 0o 15 '

200 0 0 uo 4
SAMPL IDTAL MODTL MODE SUBCH

g 200 o (3] 0o 5
EOM SAMPL [DTAL MODTL MODE SUBCH

+
-

0 200 o 0 0o 6 :
EOM SAMPL IDTAL MOOTL MODE SUBCH

+

0 200 0 1] 00 7
EOM SAMPL IDTAL MODTL MODE SUBCH

+*

0 200 0 0 us 9
EOM SAMPL [DTAL MODTL MOpE SUBCH

+
~—

DO NOT PHOTOGRAPH

+

+
~

0
0
13
0
B
.p
o
]
o
C
13
-0
0
]
0
3
0
0
0
13
0
0
0
0
13
0
E
0
; ‘
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R112 Q0
RANGE
ALMTH
ELVAL
TIME

R122 03
RANGE
AZMTH
ELVAL
TIME

R123 04
RANGE
ALMTH
ELVAL
TIME

R124 05
RANGE
ALMTH
ELVAL
TIME

R12% us
RANGE
AZMTH
ELVAL
TIME

R127 07
RANGE
AZMTH
ELVAL
TIME

R364 60
RANGE
ALMTH
ELVAL
TIME

R394 20
RANGE
ALMTH
ELVAL
TIME

R395 46
RANGE
AZMTH
ELVAL
TIME

R393 57
RANGE
ALMTH
ELVAL
T [ ME

**MISSING FRAMES =

(4=6)
0
0
0

**¢SECOND DIFFERENCE TABLE FOR

(7=9)
0
]
0
0
(7=9)

(7=9)
0

0
0
U

0

10U RADARS
(10=12) (13+)

0 0

o 2

0 0

0 0
(1lg=12) (la3+)

0 0

0 0

0 0

0 0
(10=12) (13+)

0 0

0 0

0 0

0 0
(10=12) (13+)

1] )

0 0

0 0

0 0
(10=12) (13+)

o 0

0 0

0 0

U 0
(10=12) (13+)

0 0

0 0

G o

1] 0
(10=12) (13+)

0 0

0 0

0 0

0 0
(10=12) (13+)

0 0

v 0

u 0

U 0
(10=12) (13+)

0 0

0 0

0 0

1] 0
(10-12) (13+)

0 0

v 0

0 (4}

0 0

LASTPOINT

000771736R
0000061 14A
Go00o42133¢E
4061413067
LASTPOINT

001027016R
000254447A

4061413067
LASTPOINT

ST T N703R
4]16A
502E
3067
INT

S06R
500A
346t
3067
[NI

404R
U17A
074€
3067
INT

712R
361A
712E
3067
INT

’S1R
YOl A
1 32E
)oeT
LASTPOINT

CU1G14640R
000111141A
000037301t
40614913067
LASTPOINT

000656740R

D0 NOT PHOTOGRAPH

EOM

EORM

EOM

]

SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200

f
SEQ

IDTAL

IDTAL

IDTAL

IDTAL

IDTAL

10TAL

IDTAL

IDTAL

IDTAL

IDTAL

MO

MOf




4,,

+)

+)

+)

T Y

|
E
i
i

LASTPOINT

000771736R
00000s114A
000042133¢€
4061413067
LASTPOINT

001027016R
000254447aA
000034673E
3061413067
LASTPONT

000101430A
000037133E
4061413067

EOM

EORM

SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200

!

SEQ NUMBER

IDTAL MODTL

4] 0
IDTAL MODTL

0 0
IDTAL MODTL

IDTAL MODTL

IDTAL MODTL

IDTAL MODTL
IDTAL MODTL
IDTAL MODTL
MODTL

IDTAL

IDTAL MODTL

~MODE

5401
MODE SUBCH

00 0
MODE SUBCH

vo 3
MODE SUBCH

00 4
SUBCH

vo 5
MODE SUBCH

uo 6
MODE SUBCH

uo 7
MODE SUBCH

s 9
MODE SUBCH

05 10
MODE SUBCH

s ly
MODE

0o 15
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e*eSECOND DIFFERENCE TABLE FOR

R112 0o (4=6) (7=9)
RANGE 4] 0
AZMTH ) o
ELVAL 0 0
TIME 9 0
R122 U3 (4=6) (7=9)
RANGE 0 0
AILMTH o 0
ELVAL 0 0
TIME o 0
R123 o4 (4=6) (7=9)
RANGE 2 0
AZMTH 0 0
ELVAL o 0
TIME 0 0
R124 05 (4=6) (7=9)
RANGE 0 0
AZMTH 1} 0
ELVAL 1] 0
TIME 4] 0
R125S 06 (4=6) (7=9)
- RANGE o 0
‘ AZMTH o] 0
ELVAL (0] 0
‘ TIME o 0
R127 07 (4=6) (7=9)
: RANGE o 0-
F AIZMTH (] 0
ELVAL (4] 0
q TIME (1] 0
R364 60 (4=6) (7=9)
E RANGE o 0
ALMTH 0 0
ELVAL 0 0
TIME 0 0
R394 20 (4=6) (7=9)
RANGE 0 0
ALMTH 0 0
ELVAL 1] 0
TIME 0 0
R395 46 (4-6) (7=9)
RANGE 0 8-
ALMTH (] (8]
ELVAL 0 0
TIME 1] 0
R393 57 (4=6) (7=9)
RANGE 0 0
ALMTH 0 0
ELVAL 0 0
TIME b ] 0

**MISSING FRAMES = O

10 RADARS

(10=12)

(10=12)
0
0
0
0
(10=12)

(1g=12)

coccoceorncocc o

t10=12)

cocce

(10=12)

(10=12)

coce

(1o=12)

(N <AL el =T =]

(13+)
=0
0
0
0
(13+)
0
0
0
0
(13+)
0
0
0

0
(134)

e
[ ag T
=T J46746E
===
€SI

LASTPONT
001132225R
000023004A
000050415€
4061647267
LASTPOINT
001175043R
000234500A
UO0045041E
4061647267
LASTPOINT
000323117R
000216563A
000063703E
4061647267
LASTPOINT
nnt2053]16R
115565A
15201 1€
1647267
TPOINT
23446UR
114113A

1647267
TPOINT

|51561R
1475104
1451 35¢E
6472671
"POINT

'73513R
04504A
146322E
647267
POINT

76622R
23010A
44776E
647267
vno(POINT

001]160556R
0001271064
00004533 1€
4061647267
LASTPOINT

001000621R
000115723A
000G45361E
4061647261

EOM

EOM

EOM

N C

SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200

IDTAL MO

1

IDTAL nq

3

IDTAL MOI

-

10TAL Mo
0 =
IDTAL M

IDTAL Mo




S R R

TR L
TSR E FERUN NP R
[REREDER AN S AT IS ILPNY
ERFE TR VI

LASTPOINT

TR RN EN Y
UL AL UUA
LoUnYsuY e
BIZAYTAHT26T
LASTHROINT

OUL32311 7R
ULzl a9634
GonubdrudL
4na1sy47261
LASTPOINT

TeraU5 316K
1154%485A
3520118
1647267
TPOINT

2344 4UR
SERERY)
IH6746E
1647267
*POINT

S51%61R
47510
1451 35E
ba7267
"POINT

‘7351 3R
DYSU4A
146322¢
6472617
POINT

J6622R
2I301UA
447 76E
6472617
cna (POLINT

UD1160956R
OGOLI27106A
IGPHECRERES
Guerbar2é
LASTPOINT

ODUIQUUG2IEK
Q0L IT%7223A
oo 361 E
HoatlbYyy267

U U1 1 B s e ad

£ O

i
oM

0

LOM

EOM

EOM

EOM

EUH

EOM

]

SAMEY

200
GAMPY,

200
SAMPY

200
SAMPL

200
SAMPL

200
SAMPYL

20U
SAMPL

200
SAMPL

200
GAMPL

200
SrMPL

200

sl HUM

10T AL

0

1DTAL

10TAL

10TAL

[0TAL

IDTAL

IoTAL

IDTAL

IDTAL

ToTAL

HoprTL

HODTL

MHOOTL

MODTL

MOODTL

MODTL

MODTL

MOOTL

o -

MOoOT

MOD |

Ll %ﬁQI
MODE VN

vu 0
MODE SUBCH

uo ) 3
MODE SUBCH

(1) 4
MODE SUBCH

uo 5
MODE SUBCH

Lo 6

MODE SUBCH

v 7
MODE SUBCH

MOLE SUBCH

Ub -10
MOVE syecn

uY ]
MODE SUUCH

(U1 ib



RETURE CELCT JUIME
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R113 01
RANGE
ALMTH
ELVAL
T IME

R114 02
"RANGE
ALMTH
ELVAL
TIME

R393 57
RANGE
AZMTH
ELVAL
TIME

e*eSECOND DIFFERENCE TABLE FOR

(4=6) (7=9)
0 0
0 3]

0 0
1] 0
(4=6) (7=9)
0 0
o 0
1] 0
(1] 0
(4=6) (7=9)
0 0
o 0
0 )

0 0

*eMISSING FRAMES = O

3 RADARS

(1g-

LHococccioc

(10

(1o

cIcoc nccicc

12)

12)

12)

(13+)
0
0
0
0
(13+)
0
0
0
o
(13+)

ooCcoco

LASTPOINT

001016341R
000025267A
000032171E
4112305447
LASTPOINT

000312654R
0000313254
000015375¢E
411230544T
LASTPOINT

U00345472R
000042662A
000017627
41123054471

EOM SAMPL

o 200
EOM SAMPL

(4] 200
EOM gAMPL

0 200




LASTPOINT

001016341R
000025267A
000032171E
3112305447
LASTPOINT

000312654R
0000313254
000015375¢E
911230544T
LASTPOINT

U00345472R
0000426624
000017627¢
41123054471

EOM SAMPL

0 200
EOM SAMPL

0 200
EOM SAMPL

0 200

\

SEQ NUMBER

IDTAL MOODTL

0 0
IDTAL MODTL

(0] 0
IDTAL MODTL

7201
MopE SUBCH

0o 1
MODE SUBCH

0o 2
MODE SUBCH

g0 15




TEMPERMTILEE CELC DL

SR

D I T O
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#*oSECOND DIFFERENCE TABLE FOR

R112

00

RANGE

R122

R123

ALMTH
ELVAL
TIME
03
RANGE
ALMTH
ELVAL
TIME
04
RANGE
ALMTH

ELVAL

R124

TIME
s

RANGE

R125

R127

R364

R394

R395

R3Y3

B ——

ALMTH
ELVAL
TIME
06
RANGE
AZMTH
ELVAL
TIME
07
RANGE
AILMTH
ELVAL
TIME
60
RANGE
AZMTH
ELVAL
TIME
20
RANGE
ALMTH
ELVAL
TIME
46
RANGE
AILMTH
ELVAL
TIME
57
RANGE
ALMTH
ELVAL
TIME
**MISSING

(4=6)
0
o
0

0
(4=6)

FRAMES =

(7=9)
0
0
0
0
(7=9)

(7«9)
5
0
0
0
(7=9)
PE
0
0
0
(7=9)
0
0
(0}
o
(7=9)
0
U
0
(0}
(7=9)
6

U
0
0

0

10 RADAKS
(10=12) (13+)

0 0

7] 0

0 0

0 0
(10=12) (13+)

0 ‘0

U 0

0 0

0 0
(10=12) (13+)

0 "0

0 0

1] 0

0 0
(10-12) (13+*

0 0

0 o

0 0

0 0
(10512) (134 mmsiem

0 >en — .

0 0 =t

0 0 ==

0 0 EE3
(10=12) 13+ &)

0 O

0 0 G2

o 0 ke

0 0 9
(10=12) (134

(7] ' o ba-

0 0 €=

0 0

o 02
(19=12) (134

=

0 0

0 o

0 0
(10=12) (13+)

i) 0

0 0

] 0

(V] 0
(16=12) (13+)

0 0

0 0

u 0

0 0

e T TP TR T P P RN P R

LASTPOINT
U02234406R
0006137157A
000116746
406352066T
LASTPOINT
002341243R
000075300A
000111653€
4063520667
LASTPOINT
U0U636146R
000042200a
0001 46515E
4063520667
' ASTPOINT
2362464R
1231321A
J126021E
53520667
3TPOINT
243624 3R
1227276A
J116636E
»352066T
Y TPOINT
)321041K
1313247
J112261E
33520667
yTPOINT
2632204R
J2U6355A
)120060E
»352066T
STPOINT
V747446R
J242651A
J114651E
ywb352066T
LASTPOINT
GU2310017R
000252765A
000112760E
4063520667
LASTPOINT
001753755R
00023055¢2A
00G121374¢
4063520667

EOM

EOM

EOM

EOM

EON

SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SAMPL

200
SA"PL

200
SAMPL

200
SAMPL

200

0 -
IDTAL




\
: SEQ NUMBER 6801
*) LASTPOINT EOM SAMPL IDTAL MODTL MQDE SUBCH
G02234406R
000137157A
000116746¢
. 4063520667
) LASTPOINT
4 002341243R
000075300A
000111653E
4063520667
LASTPOINT
00U636146R
000042200A
000146515E
‘ 4063520667
. tASTPOINT
! 2362464R
1231321A
J126021E
53520667
STPOINT
2436243R
1227276A
}J116636E
33520667
3TPOINT
1321041R
3313247
J112261E
53520667
;TPOINT
2632204R
J206355a
J120060E
3352066T
5TPOINT
| 747446R
}J242651A
)J114651E
+ué352066T
LASTPOINT
G02310017R
0002527654
000112760E
4063520667
) LASTPOINT
001753755R
000230552A
000121374¢
4063520667

-

00 NOT PHOTOGRAPH

PSRy i




TEMPERHATURE
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#oeSECOND DIFFERENCE TABLE FOR

R113 01
RANGE
AZMTH
ELVAL
TIME

R114 02
RANGE
AZNTH
ELVAL
TIME

R393 57
RANGE
ALMTH
ELVAL
TIME
**M[SSING

(4=6) (7=9)
({] 0
0 1}

0 0
0 0

(4=6) (7=9)
o 0
0 0
0 0
2 0

(4=6) (7=9)
0 0
0 0
i} 0
o 0

FRAMES = O

3 RApARS
(10=12) (13+)
0 0
v Q
0 0
1] v}
(10=12) (13+)
0 0
0 0
0 0
0 1]
(10=12) (13+)
0 )

0 0
0 0
0 0

LASTPOINT
001304000R
0000515704
000043731€
41125416471
LASTPOINT

000420325R
0000422004
000022145E
3112541647
LASTPOINT

000467351R
000057175a
000025535E
4112541647

EOM SAMPL

0 200
EOM SAMPL

1] 200
EOM SAMPL

0 200

(
Sga #
IDTAL MO

IDTaL MOf

0 2
IDTAL MO




s e S i

LASTPOJINT
001304000R
0000515704
000043731€
4112549164T
LASTPOINT

000420325R
000042200A
000022145€
d112541647
LASTPOINT

00046735IR
000057175a
000025535E
41125491647

EOM SAMPL

0 200
EOM SAHPL

0 200
EOM SAMPL

0 200

(
SEW NUMBER

IDTAL MODTL

o U
IpTaL MODTL

0 0
IDTAL MODTL

7401
MODE SUBCH

0o 1
MOpE SVYgcH

648} 2
MODE SUBCH

0o 15
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(8
¢**SECOND DIFFERENCE TABLE FOR 3 RADARS SE

R113 ol (4=6) (7=9) (1l0=12) (13+) LASTPOINT EOM SAMPL IDTAL
RANGE (1] 0 0 “0 001571441R
ALMTH o 0 0 0 000075716A
ELVAL V] 0 ] 0 U00055305E
TIME 0 0 7] o 81127760471 0 200 0
R114 02 (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL [DTAL
. RANGE 0 0 0 0 0005257 70R
3 AZMTH 0 0 0 0 00005303494
: ELVAL 0 0 0 0 000026425€
TIME 0 0 0 0 41127760471 (7] 200 0
R393 57 (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL IDTAL
RANGE (1] 0 U 0 U00611253g
ALMTH 0 0 0 0 000073524A
ELVAL 0 0 U 0 000033560E
TIME 0 u 0 0 4112776047 0 200 0

*#*MISSING FRAMES = 0O




N AN

uu

LASTPOINT
001571441R
000Q075716A
0U00055305E
3112776047
LASTPOINT

000525770R
00005303%A
000026425E
4112776047
LASTPOINT

V00611253
000073524A
000033560E
4112776047

EOM

SAMPL

200
SAMPL

200
SAMPL

200

( '
SEQ NUMBER 7601

IDTAL MODTL

0 1]
IDTAL MODTL

o 0
IDTAL MODTL

Move sOsCH

(§]1] 1
MODE SybCH

0o 2
MODE SUBCH

uo i5

ey
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**eSECOND DIFFERENCE TABLE FOR 3 RADARS SEQ

RI113 vl (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL IDTAL MOD

RANGE 0 0 0 0 002057074R -

ALMTH 0 0 0 0 000122251A |

ELVAL 0 1] 0 ] 000067036E «f

TIME Q 0 0 0 4113232247 (¥ 200 0 0

- R114 2 (4=6) (7=9Y) (10=12) (13+) LASTPOINT EOM SAMPL 1DTAL MOD1
RANGE 0 0 0 0 U00633433R j

3 AZMTH g 0 0 0 000063652A 3
ELVAL o 0 0 0 000032557E |

= TiME o 0 0 0 4113232247 0 200 © 0~
, R3IV3 57 (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL IDTAL MOD1
3 ~ RANGE 0 0 U ] 000733161R ﬁ
AZMTH 0 ] 0 0 000107761A |

3 ELVAL 0 0 0 0 0000%1740¢ —
TIME ] u 0 o 4§1i323%22%1 @ 200 @ |

- ¢eMISSING FRAMES = O ' E - s L‘!
1 -
_ |
3 1
1 g |
| |
3 e 1
f = 1
3 Ex= 4
4 ) 4
: 'm 4

0 NOT Ph

. 3

1

1
9 B
- e
r —
r- nd
- - —

| -f




~RADARS
2) (13+)

20 NOT PHO

TOGRAPH

LASTPOINT
0020570749R
000122251A
000067036E
3113232247
LASTPOINT
000633433R
00U063652A
000032557€
4113232247
LASTPOINT
000733161R
0001U7761A
0000%1740¢
4113232247

EOM SAMPL

(v} 200
EOM SAMPL

0 200
EOM SAMPL

U 200

\

SEQ NUMBER

IDTAL MODTL

0 0
IDTAL MODTL

0 0
IOTAL MOOTL

MODE SUBCH

0o

MODE SUBCH

00

MODE SyBCH

0o

7801

1

2

15
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3 ##sSECOND DIFFERENCE TABLE FOR 3 RADARS SEQ-
; R113 ol {4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL IDTAL MC
3 RANGE 0 0 U 0 00234453 1R
3 ALMTH (s} o 7} 0 0001465634
= ELVAL 0 1] 0 0 000100712€
TIME o 0 0 0 411396644T 0 200 0
3 R114 02 (4=6) (7=9) (10=12) (13+? LASTPOINT EOM SaMPL IDTAL
< RANGE 0 0 4] 0 000741105R
E AZMTH o 0 0 0 CO0G74435A
; ELVAL 0 0 0 0 C00037021E
T1IME 0 0 0 0 411346644T U 200 0
R393 57 (4=6) (7=9) (10=12) (13+) LASTPOINT EOM SAMPL IDTAL MO
" RANGE o 0 i) 0 001055054R 1
ALMTH 0 0 0 0 000124157aA
ELVAL [4] 0 0 0 000p50222€
T IME 4] 0 0 0 411346644T 0 200 0

**M[SSING FRAMES = U

DO NOT PHOTOGRAPH




ASTPOINT

D02344531R
0001465634
00010071 2¢
113966447
LASTPOINT

000741105R
000074435A
000037021E
R11346644T
LASTPOINT

DO 1055054R
D00124157A
J00050222€

EOM SAMPL IDTAL MODTL

EOR SaAMPL

IDTAL MODTL

EOM SAMPL IDTAL MODTL

[ =]

Se@ NUMBER

0 0o

08—
MODE SUBCH

(N =]

uo

MODE SUBCH

MODE SUgCH



.*ﬂ"
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**sSECOND DIFFERENCE TABLE FOR 3 RADARS

R113 o1 (4=6) (7=9) (10=12) (13+)
RANGE g 0 U ~@
ALMTH (i} u v} 0
ELVAL 0 0 0 0
TIME 0 0 0 0

R114 02 (4=6) (7=9) (10=12) (13+)
RANGE 0 0 0 0
AZMTH 9 0 0 0
ELVAL 0 o a 0
TIME 0 0 0 0

R393 57 (4=6) (7=9) (1Q=12) (13+)

" RANGE 0 o (1] o
AZMTH b ] 0 ) 0
ELVAL 0 0 ] 0
TIME (4] 0 4] ]
*#*MISSING FRAMES = U -

B0 NOT PHOTOGRAP:

LASTPOINT

002632170R
000173017A
000112776¢
8113722647
LASTPOINT

UD1046560R
0o01US313a
0000%3370¢
4113722647
LASTPOINT

Ug1176725R
000140317A
00Up56520E
411372269y

EOM SAMPL

EOM SAMPL

EOM SAMPL

SEG NUJ
IDTAL MODT

o 0

IDTAL noﬁf

0 0
IDTAL MODT




LASTPOINT

002632170R
000173017A
000112776¢
8113722647
LASTPOINT

001046560R
000105313
000043370€
4113722647
LASTPOINT

001176725R
000140317A
000056520€E
411372269y

EOM SAMPL

0 200
EOM SAMPL

0 200
EOM SAMPL

200

SEQ NUMBER

IDTAL MOOTL

) 0
IDTAL MODTL

0 0
IDTAL MODTL

829,
MODE SVB(H

(¢]0) 1

MODE SuysCw

0o 2
NODE SUU(.N
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*x*¥SECOND DIFFERENCE TABLE FOR 1 RALARS

R122 03 (4=56) (7=3) (10=12) (134} LASTPOINT EOM SEYPL IDTAL
“\NGE 0 0 - 0 0e1412450R
nEMTH n C b 0 Cnoi3s51154
FLVAL 0 U n n {90175001€
TIve 0 0 n n 4271540223 0 297 0
*kMISSING FRAMES = 0
[ e |
ggss
‘P 5 (
e s 3
4 s _41
=
E

|

-

|

2 e te———— e e v et SR T T




E SEu NUMBER 11601
IPOINT EOM SAVPL IDTAL MODTL MODE SUBCH
[ 12450R

351154

126001E

540228 0 200 0 0 00 )
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**%*SECOND DIFFERENCE TABLE FOR 1 RADLRS
RIzz — 03 (3=B6) (7=97 (10~12) (13+)

*NASFE n 0 - n

neMTH 0 0 i [‘

FLVAL n 0 ) 0

Tivwe 0 5} f )

¥*MISSTING FRAWES = 0

LASTPOINT

0615723421
U001256714
GUC1315636F
b2717p%02T

HdVU30L0Hd 10N 0d

SE

EOM SAVPL TOTAL

0 200

o~

b

RN [

O e




- LASTPOINT

001572342R
U0012556714
0U0131536E
8271%p4%027

Hd/U30L0Hd 10N 0

S DT A A N RN 2 v -

SEG NUMBER 11401

E0M SAMPL TOTAL MODTL

0 -4 s

MOODE SUARCH

00 3

Rty b s ot ki




BISTSR FIG. E 16
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*kxSECOND DIFFERENCE TABLE FOR 1 RADAPS SEa NUI
R122 03 (4=6) (7=9) (10=12) (13+) LASTPOINT  EOM SAVPL IDTAL MODT
~ANGE 0 0 . 0 001752237R
L _MTH . 0 : 0 0001154124
FLVAL 0 0 0G01Z5405E
TIME 8) ( (¢ 4271047627
FAMTISSTNE FRAVES = 0

—
S
=
1
-
—
—
=
=]
-
==
S
—




ASTPOINT
001752237R
0001154124
0001754%05E
4271047627

lidv490L0Hd 1ON 00

gt SEQ MUWB&Q 11201
EOM SAVWPL IDTAL MODTL MODE SURCH

0 191 SN ) TR ) RSN ) L ] SRR R e S
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*#*SECOND DIFFERENCE TABLE FOR 1 RADAZRS

R12?2 ; o
1?"'~usg3 (4;6) (7-2) (10:12) (13+) LASTPOINT EOM SAMPL TDTAL ¥
" JNGE 0 0 0 0021%2127R i
T : : = n Goo1Ps5l46p
L3 . : g 0 Co01%1170E
0 427061342T 0 200 - D

*xkMISSING FRAMES = 0O

lidv49010Hd 10N 00




T A RNy

e SEG NUMBER 11001
A > L MPL IDTAL MODTL MODE SUaC
10021321278 e apLh

- 0001"5140p s
 Co01%1170e
FH2706134%2T 0 20¢ ) ) no 3

4
i

[id49010Hd 10N 00




L LU I 1 £ T O o S N O
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*x*SECOND DIFFERENCE TABLE FOR 1-nanAw9 3 :
= - \ - E\l ‘”’M j
i (4=6) (7=9) (10=12) (13%#)  LASTPOINT ~EOM SAWPL IDTAL oODTL =
\NGE 0 " 002651560R
?[JIE 0 : 00007°42C2A
ELVA 0 n 000154414
TIME o Serenot

- 0 4267656562
¥AMISSTING FRAMES = 0 i

.
<
|
-~
o =
=
—
=
<D
—
- —_
>
P




.

SEu NUMBER 10401
- LASTPQINT  EOM SAY ““”DTK?Fjo 7 S ERSSRE L LG L T
B 8  %e o PL IDTAL MODTL  MODE SUBCH
" 0000542024 e s St : ; AL e o) ]
- 000154414F _ ;
,‘ 4 26765662T - U Zor,..,-U,,.._. ————— U — 00 - 3 . — - - ——————————————

df§9010Hd LON 0a

|
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*xkkSECOND NDIFFERENCE TABLE FOR 1 RADARS SEG NUN
R12? 03 (4=5) (7=9) (10=12) (13+) LASTPOINT EOM SAVPL IDTAL MODTLY
~ANGE 0 0 i 0 D03UZLH4UR k

p.hWTH o

FLVAL 0

TIVE — -
S

v - 0 0000%3721A
ot ¢ 0 U00160067E
- enea 0 4267432427

FAMISSING FRAVMES = 0




-
ASTPOINT E0M SAVPL TOTAL MODTL WODE SUBCH
L 00307 144%4R

0000437214
- 000160067F
4257432427

=
—
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Eebd COMPOMEMT 10T RS
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x#%SECOND DIFFERENCE TABLE FOR 1 RADARS SEa NUMBJ
R122 03 (4=6) (7=9) (10=12) (13%) LASTPOINT EDM SAMPL IDTAL MODTL
" *NGE 0 ’ 003211331R
neMTH 2 - 000073%64A
ELVAL 0 n ) C00163517€
TN 0 ; ) 426717622T
**MISSING FRAVES

=
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B o T T PR S 4

SEQ NUMBER 10001
EOM SAMPL IDTAL MODTL MODE SUBCH

LASTPOINT
E 003211331R
= 0000734044
000163517
425717622T 0 200 0 0 ng

N

Hdv43010Hd 10N 00
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*xkSFCOND DIFFERENCE TABLE FOR 1 RADARS 538

EETTOR A o A ) (4=5) (7=9) (10-12) (13+) LASTPOINT EOM SAVPL IDTAL
" *NGE 0 0 2 0 003371205R
' : neMTH ) 0 - 0 0000732224
cLVAL 0 0 n 0 000167703E
TR SRR o | | AR e 0 N 0 4266742027 0 200 0
*xMISSING FRAMES = 0 '

HdvV430L0Hd LON 0@

| oo—

-

N —




3 e el e S

3 SEQ NUMBER 9801
“LASTPOINT  E£0M SAVPL IDTAL MOOTL MODE SURCH e R I

G03371205R
000023222A < Pl ok ' SR T B e
0001677C3¢
4260742027 0 200 O 0 no 3 i R e T
( — -
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S
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*x%xSECOND DIFFERENCE TASLE FOR 1 RADARS SEG NUI

st ¢ Y ¢ SErane - DSBS B Lol D Rl 2 B Uiy I 8 L) LASTPOINT EOM SAWPL IDTAL #OD
~ANGE 0 0 o 0 0035%1062R :
| S T MTH =y 0 A 0 0000127534
FLVAL 0 0 0 0 00017 3645E
Fw** e TIME e ¢ (e n 0 4265505627 0 200 0
: *xMISSTNG FRAMES = 0
-
— ¥ =
k- c== :
i
3 = : :
; [ e |
E -
i o s
€
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&=
=]
p— = |
=
-
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o B S,

SEG NUMBER 9601
©  LASTPOINT EOM SAWPL IDTAL MODTL WMODE SURCH
. 003551062R
© 0000127534
000173545
— 4255505627 D 200 O N 0O x SRS G P

HdYH30L0H 1ON 0O
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,&@mmmwwmv

SEWUENLLE NUMEER 1 DUl LUVIUA UHANMNCL i NAﬁ
| 5" ........RAMGE...QC..Q**...l....AZIMUTHI.....c**..l.QQ.ELgvaTIO”.....“ IOVE
e OCTAL DIF OCTAL OIF OCTAL OTF oC

4273211 -8NE 244 =70 “» 152435 =24 001
i % 4272503 =505 157 =57 “¥ 152410 =25 0ng
b 4271773 =510 67 -70 152563 -25 001
4271265 =506 3TTTTT 377710 152337 =24 008
el 4270556 =507 377707 =70 152312 -?25 001
, 4270040 =510 377620 =57 152266 -24 001 Of
;‘ 4267340 -506 277530 =70 152240 -5 0n1 og
. 42665632 =506 377441 -57 152214 =24 001 00

SEQUENCE NUMBER 2201 TOMUX CHANNEL 3 <AD
3 ..i;}é?:RKNG?Q}Q{-...**.---..-.AZIMUTH...o...**..a...OQLEVATIGNOOOo--* IJ
i 0CTAL DIF oCTAL DIF OCTAL oTF OCTAl
- 1404107 =47 141252 27 134575 =11 003 00
E‘ 1403450 -437 141300 26 134565 -10 0ns 00l
g | 1403012 T =E3h 141326 26 134553 -12 003 00
i 1407354 4342 141353 25 134542 -11 003 00
1 | 1401715 -5427 141407 27 134531 -11 003 00
' 1401257 -425 141430 26 134,20 -11 603 ool

1400620 -437 141455 -1 T 134507 -11 003 00

1400162 -436 141503 25 134576 -1 0n3 00l

1377522 =440 151532 27 134565 =11 603 00!

SEQUENCE NUMRBER 3401 TovuxX CHANNEL 3 JADA
.'...;.QRAMGF;;.....‘**.l'.I’..A?IMUTH....O.I**I...Q.'FL?VATIOMO.l...* ID'ﬁ

b 0CTAL DIF 0CTAL DIF DCTAL OTF oCTAl
1325541 -4 %E 144716 25 133420 =19 003 00

1325102 -437 144745 27 133410 -10 003 00

; 132444 % -47g 144772 25 133377 =11 0n3 0t
] 41324005 37777341 145021 27 133367 -10 003 00
1323347 =4Q000u35 145045 25 133556 -11 002 00

1322710 -4327 15074 26 133:u6 -1 003 00l

1322251 -4327 145122 o5 133326 =1p o0z ool

1321513 -475 145150 X 133326 =19 003 008

1321154 -4 37 145175 26 133315 =11 g0z 00t

END OF FILE TPFCN = 7 DUMP TYPE = 1 N = 6 NRAD= 5 10K = 995

Hdvt3010Hd LON 04
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This section presents models of the climatological data presented in
Section I of this report. Stratospheric temperature, demsity, pressure, and
wind components are modeled from 25-65 km on a Julian day basis. Following
the presentation of the model is a detalled analysis of several spring and
autumn wind crossover patterns. The modeling of the stratospheric parame-
ters has been basically approached from a best fit point of view.

The model for the stratospheric wind is divided into two sections (North-
South components and East-West components). The reader should note that the
sign convention is the opposite to that utilized in Section I of this report,
i.e., the model assigns + to N,E and - to W,S winds. A copy of the E-W model
has been included showing nicely the spring and autumn cnossovers (Table 13).
- The essential equations and routines used for the E-W circulation model
are presented briefly below. Essentially they consist of a best fit trigo-
nometric function.

0110 PRINT "INPUT JULIAN DAY"

0130 INPUT X

0132 PRINT

0170 PRINT "INPUT Z IN KM"

0190 INPUT 2

0191 PRINT

0230 LET B=45

0250 LET A=B-X

0270 1IF X<45 THEN LET A=0

0290 IF X>315 THEN LET A=270

0310 LET Hl=-(2/3)*Z+148.33

0330 LET H2=-(2/3)*2+298.33

0350 IF X<165 THEN LET D=-(70/45)*Z+361.111
0370 IF X=>165 THEN LET D=-2+350 '
0390 IF X>165 THEN IF X<195 THEN LET A+(270/360)*180
0410 LET J=1.71428%*2-41.4284

0430 IF Z<30 THEN LET J=5

0450 LET Y=-J*COS((A*360)/(D*57.295))

0470 LET Y=INT(Y)




DAY HEIGHTS IN KM
20 25 2 35 40 45 50 55 60 65
1 5S- 5 10 19- 28 36~ A5- 53 62- 10-
6 - S5 10- 19- 28~ 36~ 45~ 53 62- 70~
1n - 5 10- 19~ 28~ 36 &5 S3- 62- 170~
16 S- 5 10 19 28 36~ 45~ 53 62- 170-
21 - 5 10 19 28 36~ A5~ 53— 62- 70~
26 5- S 10 19- 28 36~ A5- 53- 62- 10-
3 S 5 10- 19- 28 36~ A5- 53 62- 70-
36 5 S 10- 19- 28~ 36~ A5- 53- 62— 70-
3 3 5 S5 10 19- 28 36~ 45~ 53- 62- 170-
E 46 5S- S 10- 19 28 36~ 45~ S53- 62- 70-
. 51 5 5 10- 19 27- 36~ &4~ 53— 61- 70—
: 56 5- 5 10 19 27- 35 A3~ 52- 60- 68
61 5S- 5 10- 18~ 26~ 34— 42- S50- 58—  65-
66 5 5 10- 17- 25 33 40— 47- 55-  62-
n 5 5 9- 16~ 24~ 31- 38 4k~ S51- S7-
76 s 5 - 15~ 22- 29- 35~ 4Al- 46~  52-
81 &~ & 8 14 20- 26 31- 37- 41- 46
86 ~ & 7- 13 18 23 28 32- 36  39-
91 ~ 4 7- 11- 16 20 24~ 27~ 29- 32—
96 3 3 6 10~ 13- 17~ 19— 21- 23~ 2~
101 A 5 & 1- 13 15~ 16 16~ 16~
106 2 & 6 8 9- 10- 10- 9- 7-
m 35 3 5~ 5 6 5— e 2- 1
116 o 2- 3~ 3 2- 0 2 5 10
121 - 1- 1- 1- o 2 5 8 12 18
126 - o 0 1 3 6 9 14 19 26 9
131 0 0 1 3 6 10 14 20 26 34 g
136 0 1 2 5 9 13 19 25 32 & £
141 1 1 3 7 1u 17 23 30 38 &7 <
146 1 1 4 8 14 20 27 35 4 53
151 2 2 5 10 16 23 31 39 48 58
156 2 2 6 12 18 26 3% 43 - 52 62
161 2 3 6 13 20 28 37 46 56 66
166 4 4 8 16 24 33 &2 50 59 69 s
n 4 4 8 16 2 33 42 50 59 69
176 4 4 8 16 2 13 42 50 59 69 E
181 4 4 8 16 2 33 42 S0 59 69 e
186 4 4 8 16 2 33 42 50 59 69
191 4 4 8 16 24 33 &2 0 . 59 o 2
196 4 4 9 18 27 35 4 52 60 68
201 4 4 9 18 27 s 43 51 59 66
206 4 4 9 18 26 35 43 50 57 64
21 4 4 9 18 26 34 41 48 55 60
216 4 4 9 17 25 33 40 46 51 s6 8
221 4 4 9 17 24 31 37 43 48 51 ]
226 4 4 9 16 23 29 35 39 43 46
23 4 4 8 15 21 27 32 36 38 40 5 ;
236 4 4 8 14 20 25 28 31 33 33 :
241 4 3 7 13 18 22 25 27 27 26 < i
246 3 3 6 12 16 19 21 22 21 19 A i
251 3 3 6 10 13 16 17 16 15 1
256 3 2 5 8 11 12 12 11 8 4 E
261 2 2 4 7 8 9 8 5 1 4
266 3 2 3 5 6 5 "3 0 5  12- ﬂ
m 1 1 2 3 3 2 1- 6~ 12- 19-
276 1 1 1 1 0 2- 6 11~ 18- 26~ :
281 1 0 0 0 2- 6 1= 13- H# - :
286 0 0 1- 3. 5 9- 15 ° 22- 30~ 40
291 0 1- 2- 4- & 13- 19~ 27- 36~ 46~
296 - 1= 3 6 10- 16~ 23- 32- 41~ S2-
301 - 2- 4 8- 13- 20- 27- 36~ 46  57-
306 2-  2- 5 9- 15~ 23- 31- 40- S50-  61-
3 2- 3 5 11- 18 25 34~  Ah-  S4-  6h-
316 3 3 6 12- 19~ 27- 36 46 S6-  67-
321 3 3 6 12- 19- 27- 36 46~ 56~  67-
326 3 3 6 12- 19- 27- 36~ 46~ 56  67-
331 > 3 6 12- 19- 27- 36~ A6~ 56~ 67
336 3 3 6~ 12- 19- 27- 36- 46~ 56~ 67—
341 3 3 6 12- 19- 27- 36 46~ 56~ 67-
346 3 3 6~ 12- 19- 27- 36~ 46~ S6~  67-
351 *> 3 6 12- 19- 27- 36~ 46- S6-  67-
356 3 3 6 12- 19- 27- 36~ A6~ 56—  67-
361 > 3 6 12- 19- 27- 36~ 46 56~ 67-
43
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The E-W profiles fall into generally three major categories based
on the slope of the curves. Type 1 - for strong well established easterly
or westerly flow, the curves are nearly linear (Figure 14). Type 2 - for
flow that still is predominately strong easterly or westerly, but is beginning
to suggest a slowdown above 50 km. The profile suggests a hook configuration
(Figure 16). Type 3 - this profile is strongly parabolic and occurs during
the actual spring and fall turnovers (Figure 17).

The approach for the N-S circulation model was a best fit cubic poly-
nomial with an additional logarithmic term with the following sign convention:

N/S S-
M

at Z = 25km Y = 1 mps where Y is N/S component in mps

at Z = 65km

YGS(D) = -63.5975162- 6.136 * D
-.0057 * D~ + 34.3045 * 1n(D)
+.000004275 *

41.231017 *# D * 1n(D)

D = Julian Day ; .

Z-25 (Y65(D) -1) + 40

Y.(D) =
x 40

where: Z is altitude in km

Y,(D) = N/S wind in mps at Z kam at Day "D"

YGS(D) is N/S wind in mps at Day "D" at 65km

The approach is to best fit the wind in altitude then linearally
interploate for time.

Both density and pressure being more co'nservative were best fit
expousntially i hedjht #id thib Linéerally intarploated 1o tish. The

equations are as follows.




T

DENSITY MODEL

Exponential spatial fit linearally interpolated temporal fit

P= e(J - .143 2) + £

Z in km
for 1 < Day < 182, 3 = Sl 182°13 +1.17
for 82 < Day < 365 I= “'182183‘0'13 + o3

f = 3.3 for Jan, 25km only
PRESSURE MODEL
Exponential spatial best fit linearally interpolated temporally
P= e(J - .132) + £

f=1.2 25km only

for 1 < Day < 182 g = 0= (.05) 18i05 £ 6.4
for 182 < Day < 365 J= D-182183—.05 o)

Novlan modeled temperature from another best fit point of view. Tem-
perature was best fit to a cubic polynomial in altitude with a term added
then linearally interpolated for time. Results are good within 2 to 3°C.

The equations are presented below:

TEMPERATURE MODEL

T, (Jan) C° = -2400.59756 - 2593.055.2
-10.37 z2 + .0216933 z3
+6092.022 1n(Z)
+665.3986 Z 1n(Z)

T, (June) C° = -3799.172 - 2260.56647 Z
-7.78677 22 + .0216933 z
+6111.4755 1n(2)
+560.69812 Z 1n(Z)

3

for 1 < D < 182 (T, - T,) (p-1)
Sl - +T, =T
181 1
for 182 < D < 365 (T, - T,) (D-182)
Santng 12 +T, =T
183 2

wvhere T is in C°




McCullough utilized a least squares approach of a limited harmonic

analysis method to model the stratospheric temperature. The model pro-

duces accuracies less than 1°C; however, as seen below. the model is

lengthly and requires linear interpolation between 5km height increments.

The equations are as follows:

LIST

0005 LET X=1

0010 PRINT

0018 LET Y=-51.913-2.88*COS(6.28*X/365)-.725*SIN(6.28*X/365)
0020 LET Y=Y-.239*COS(4*3.14*X/365)-.323*SIN(4*3.14%X/365)
0030 LET A=INT(Y) 25KM

0040 LET Y=43.525-8.751*COS(6.28*X/365)+.434*SIN(6.28*X/365)
0050 LET Y=Y-.S5608*COS(4*3.14*X/365)+.1981*SIN(4*3.14*X/365)
0060 LET Y=Y- .0992*COS(6*3.14*X/365)+.097*SIN(6*3.14*X/365)
0070 LET Y=Y+.263*COS(8%*3.14*X/365)-.268*SIN(8*3.14*X/365)

0 080 LET B=INT(Y) 30KM

0090 LET Y=-32.517-3.183*C0S(6.28*X/365)+3.014*SIN(6.28*X/365)
0100 LET Y=Y-.3416%*COS(4%*3.14%X/365)+.757*SIN(4*3.14*X/365)
0110 LET Y=Y-.3745%CO0S (6%*3.14%X/365)+.526*SIN(6*3.14*X/365)
0120 LET Y=Y-.1*COS(8*3.14%*X/365)-.4861*SIN(8%3.14%X/365)
0130 LET Y=Y-.302*COS(31.4*X/365)-.588*SIN(31.4*Z/365)

0 140 LET C=INT(Y) 35KM

0150 LET Y=-18.685-2.476*C0S(6.28*X/365)+3.574*SIN(6.28%*X/365)
0160 LET Y=Y+.674*COS(4%*3.14%X/365)+.543*SIN(4*3,14*X/365)
0170 LET Y=Y+.456*COS(6*3.14%X/365)+.893*SIN(6*3.14*X/365)
0180 LET D=INT(Y) 4O0KM

0190 LET Y=—6 .035-1.498*CO0S(6.28*X/365)+2.322*SIN(6.28*X/365)
0200 LET Y=Y+1.42%COS(4%*3.14%X/365)-.448*SIN(4*3.14*X/365)
0210 LET Y=Y+1.158*COS(6%3.14*X/365)+1.12*SIN(6*3.14*X/365)
0220 LET Y=Y+.499*COS(8*3.14*X/365)+.262*SIN(8*3.14*X/365)
0240 LET E=INT(Y) 45KM !

0250 LET Y=-4.032-1.766*COS(6.28*X/365)+1.402*SIN(6.28*X/365)
0260 LET Y=Y+.516*COS (4*3.14*X/365)~1.691*SIN(4*3.14*X/365)
0270 LET Y=Y+.707*COS(6%*3.14%*X/365)+.214*SIN(6*3.14*X/365)
0280 LET Y=Y+.317*COS(8%3.14%*X/365)~.235*SIN(8%*3.14*X/365)
0290 LET P=INT(Y) SOKM

0300 LET Y=-9.182-1.738*COS(6.28*X/365)+1.007*SIN(6.28*X/365)
0310 LET Y=Y-1.202#COS(4*3.14*X/365)-1.488*SIN(4*3.14*X/365)
0320 LET Y=Y+.241%COS(6%*3.14%X/365)-.268*SIN(6*2.14%X/365)
0330 LET Y=Y+.113*COS(8%3.14%X/365)-.907*SIN(8*3.14#X/365)

0 340 LET G=INT(Y) 55KM

G




0350
0360
0370
0380
0390

LET Y=-16.224+.0917*C0S(6.28*X/365)+.781*SIN(6.28*X/365)
LET Y=Y-1.573*COS(4*3.14%*X/365)-1.376*SIN(4*3.14*X/365)
LET Y=Y+.0426*COS(6*3.14*X/365)-.139*SIN(6*3.14*X/365)
LET Y=Y-.204*COS(8%3.14*X/365)-.642*SIN(8*3.14*X/365)
LET Y=Y-.719%C0S(31.4*X/365)+.338*SIN(31.4*X/365)

0400 LET H=INT(Y) G60KM

0410
0420
0430
0440
0450

LET Y=-24.206+2.932*C0S(6.28*X/365)-.0541*SIN(6.28*X/365)
LET Y=Y-1.185*COS(4%*3.14*X/365)-.5234*SIN(4*3.14*X/365)
LET Y=Y-.7445%C0S(6*3.14*X/365)—-1.687*SIN(6*3.14*X/365)
LET Y=Y+.826*COS(8*3.14*X/365)+.386*SIN(8*3.14*X/365)

LET Y=Y-.859%*C0S(31.4*X/365)-.119*SIN(31.4*X/365)

0 460 LET I=INT(Y) 65KM

0465
0470
0490
0500
0505
0510
0520

*

IF X>1 THEN GOTO 0490

PRINT " J 25 30 35 40 45 50 55 60 65"
PRINT X;A;B;C;D;E;F;G;H;1I

LET X=X+5

IF X>365 THEN GOTO 0520

GOTO 0010

STOP




SECTION II PART 2

E-W_WIND COMPONENT CHANGEOVER CASES AT WSMR

Changeover of the E-W wind component at WSMR from 25km to 65km is con-
sidered for four cases - 1969, 1970, 1972, and 1974. These cases are arbi-
trarily chosen for convenience and not because of special features. The
next step is to establish changeover criteria for more objective timing.

Since the level from 25km to 30km changes only slightly, 30km to 65km
will be used for the changeover criteria. The following criteria presented
a reasonable approach although some subjectiveness is still present.
>10mps above 30km
Close as possible to zero without significant changeover
Close as possible to zero after changeover.

>10mps above 30km after changeover

PpPHXEAS DO

The greatest change occurs in the 50-65km region and decreases to 25km.
Averages of the four cases give a fall changeover from September 10 to Octo-
ber 4 with a 24 day transition (Figure 26). The spring changeover average
is April 16 to May 11 or 25 days (Figure 27).

Our model of the changeover (Table 13) shows a fall changeover from
September 14 to October 8 or 24 days and a spr;ng changeover from April 20
to May 5 or 15 days. The shorter spring changeover is not confirmed by the
four cases. Because of the many subjective factors, no conclusion can be
drawn about the relative length of spring.and winter changeover periods.

NOTE: The negative sign following a number means west wind in meters
per second and a positive number is east wind (nps) - this convention is
opposite to the Section I data where plus is west and south directioms.

The Data Section follows the convention of reference 12.
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The transition is not well behaved. October 24, 1972, shows a reversal

of the changeover completed October 16, 1972, in the 28-37km region (Figure

28). Zero or west wind component was observed during two bracketing rocket-

sondes - October 20 and October 25, 1972.

SHORT TERM REVERSAL FIGURE 28
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NIND COMPONENT
METERS/SEC.
A long term strong reversal occurred during December 1974 and January
1975 (Figure 29). This winter reversal lasted from December 10, 1974, to

January 14, 1975. Fluctuating warm temperature peaks near 46km of 10-15°C

occurred (Figure 30). Reversal of west or near zero to east wind was
stronger near 35km and reached 30mps at WSMR. Point Mugu, California is
presented for comparison; and the similarity suggests that the strongest
easterly wind component of 55mps at Pt. Mugu, which lies between WSMR ob-
servations, may be closer to the WSMR maximum as well. The maximum w

reversal band shifted at Pt. Mugu to 47km on January 3, 1975. WSMR dat

suggests a smaller vertical shift between December 30, 1974, and January 7,

1975.
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ALTITUDE (KILOMETERS MSL)

Higher standard deviations in the WSMR data for E-W wind components
during the winter reflect these short and long term reversals.

The complete spring changeover for 1970 with eve~y profile at WSMR
is shown for continuity (Figure 32). The fall 1974 changeover at WSMR

is also shown in greater detail (Figure 31).

NEARLY COMPLETE FALL CHANGEOVER - WSMR 1974 FIGURE 31
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