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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

kin, 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 is 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. -
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FIGURE 1. MAP OF METEOROLOGICAL SITES AT WSMR
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EXPLANATION OF TER1~

1. 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 meridion4l from the north or

south.

2. WIND GUSTS

Wind gusts are characteri’~ed 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 lulls usually

should not exceed 20 seconds.

3. TEMPERATURE

Average temperatures for the month for the given altitude are in

degrees Celsius.

4. PRESSURE

Average pressures for the month for the given altitudes are in millibars.

5. DENSITY

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

per cubic meter.

3
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SECTION I PAK1~ 1

Rocketsonde data by month at WSMR is averaged !961—1975 with stand-

ard deviations given for 1969—1975 portion in Tables 1—12.

Note that the numerical values for the standard deviations for tem-

peratures , E—W , N—S Wind Components are larger in the winter (January

and Deceaber) compared to st~~~er (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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SEC TIONIPART 2

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

at WSMR by the aonth for 1961 to 1975 are shown in Figures 2 through 25.
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SEQ U ENCE NUMBER 3001 IOM UX CHANN EL Li RAD
• . ..s . . . R A N GE . . . . . . . . •* . .  .. ....AZIMUTH... .............ELEVATION.. ..... 10 M

OCTAL 011 OCTAL Dli OCTAL DIF OCTA
2622S’

~~ 
— 34$ ! 14 6  — ‘Is I’+3540 — 1 4  000 uO

2e22201 —3 41 101 — 45 143523 — 1~ 000 0~
26216q0 —3 41 35 —44 143506 — 1 5 000 Od
2621277 —3 41 317770 317733 143471 — 1 5 000 00
2620737 —390 /7723 — ‘IS 143454 — IS 000 O~
2620376 —3 4 1  i 1 7o~~6 — ‘Is 143437 — 15 000 00
2620035 — 391 3/76 1 1 — 45 143’$Z2 — 1 5 000 ud
2617479 —3 91 3/7545 ~~ 144$ 143905 — 1 5 000 0~SE QUENCE NUMBER 3601 IOMU X CHANNEL 6 

- - 
R A-0.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I D  N
OCTAL DIF O CTAL Dli OCTAL DIF OCTA

( 2247936 —‘~s’~ 221600 ‘tl 117426 — 1 1  006 00
2 1 46 7 6 !  — ‘455 221537 — ‘$1 1 17 407 — 1 7  006 00

- 2246343 —41 6 221477 — ‘$0 117367 —20 006 DO
2296342 —I 221962 —15 117367 0 C106 ad
2246342 U 221466 ‘I 1173/2 3 006 00

- 

S .  2 2 9 6 34 2  U 22147 4 6 117373 1 OOó 00
- 2246342 0 121477 3 117374 1 006 00

SEQUENCE NUM BER 3601 IOMUX CHANNE L 6 R A D
s s • s • s • R A N ( , E . . . s . . s • S . s . . . s . . A Z I M U T H . . . . . . .* * . . . . . . e E L E V A T I I  • I D  N

OCTAL Dl i OCTAL DIF OCTAL F OCTA~- - •  2246342 U 221502 0 110727 
- 

3 006 001
2146342 U 221502 0 11 017 4 3 006 001
2246342 U 221502 0 107513 - 1 006 uO
2246342 U 221502 0 107205 6 006 001
2246342 0 221502 U 107033 ‘2 006
2146342 0 22IS~~2 0 1067/7 4 006 0~~
2246342 0 211S~~2 0 107047 ‘Ii 006 00
2 2 4 6 34 2  0 2 2 I S~~2 U 107143 4 ooó DC
2246342 0 211502 0 107204 1 006 00
2246392 0 ZllSfjl 0 107223 7 006 OC
S~.QUENCE NUMBER 

- 3S U 1 1~~MUX C HA N NE L  6 RAD
I • IL ) M

O C T A L  D l i O C T A L OI F OCTAL F OCT A l
2246342 U 364432 1423 15719 3 006 U0~
2246341 Ci 366053 1421 15023 1 006 OO~2196342 0 36l’4~~6 1-333 14130 3 006 00~2146392 0 3106r- M 1 116 13236 2 006 00
2046342 U 3/1646 1092 1234% 2 006 OQ
2246342 0 312561 713 11952 — 6/2 006 00
2146392 U 3733q6 565 10560 —672 006 00
2246392 U 3/4012 494 76/0 — 610 006 00
2146392 U 3/933/ 325 7000 — 610 006 00
2146392 U 3/4552 213 6112 — 666 006 00
2446392 U 3/46~~/ 105 5223 — e67 006 00

U 3/4662 3 9336 —665 006 00
2196392 U 3/4576 — 6 4  3 9 5 1  —665 006 u0
2146392 U .

~‘‘I92/ —1 47 2565 —6 64 006 00
2146342 0 3/4200 —2 27 1706 —657 o0o DO
2146342 U 3/3679 —304 jiSo —536 006 00
2146342 0 3/3320 — 3b4 55% 379 006 00
2196342 0 3/2/16 4U2 314 2’IU 006 00
2246391 0 3/2375 —32 1 119 — 120 006 00
1146392 U 3/2152 —223 132 — 92 006 00
2146394 Ii 3/2024 —116 104 —26 006 00
2 19 6 3 4 4  C 3 1 1 7 7 2  — 3 2  50 — 3 4  006 00
2 2 46 3 9 2  U 3/ 2 0 0 5  13 10 — ‘$0 006 00
2 1 4 6 39 2  Ci 3 / 20 2 3  lb  3 7 7 7 ~~3 3 7 7 7 9 3  006 00
21’$6391 U 3 / 2 0 2 6  3 3 / 7 7 2 3  30 006 00

~~~~ 22 9 6 392 0 J / 2 0 2~i —6 37 77u~ ~ 13 006 0
—~~~ ~1 663 )

~~ OUè
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••‘SICOND D 1 F 1 - E R E NCE TABLE FOR 10 RADA R S

R h 1 2 00 ( ‘ 4 — 6 )  ( 1 — 9 )  (10—li ) (13k ) LA STPO IN T EOM SAMP L IDT4
RANGE o 0 ’ 0 0 0OOô .~ 1’Ib/R 

-

ALMTH 0 U U 0
E L V A L  U 0 0 0000337 ’$7 1 -

TI ME 0 0 U 0 ‘$061156661 0 200 0
RI22 03 19—6 ) (7— 9) (10— 12 ) (13+) LASTPO INt 1DM SAMP L IDTI

RAN GE Li U 0 ClUOóóO77oR
AZMTH 0 U U 0 000219’$DIA

— ELVAL 0 U 0 0 000030655E -

TIME - 0 U U U ‘$U6llboó6T (1 200 0-
R 12 3 04 ( ‘ 4 — 6 )  ( 1 — 9 )  (10—12) (13+) LASTPOINT EON SAM PL IDT I

RANG E 2 U 0 0 000217350R 
-

ALMT H U U U 0 00026333iA
ELVAL Q U U 0 0000420611 -

T IME 0 0 U 0 9~ ó i .~~’~~’~ U 200 0
R12 ’4 05 (9—6 ) (7—9 ) (10— 12 ) 11 3 + )  LAST E0~ 5AM PL IDT*

R A N G E  ii o o 0 0006
A ZM IH 0 U U 0 0000
ELVAL U U 0 0 0000
TIME 0 0 U 0 ‘4061 0 200 0

R12 b 06 ( ‘ 4 — 6 )  ( 1 — 9 )  (10 12) (13+) LAST 10+1 SAMPL IDT*
RANGE 0 0 0 0 0007
A L M T H  0 U 0 0 0000
ILVAL 0 0 U 0 001)0
TI ME 0 0 U 0 ‘tOOL U 200 0

R 12 7 07 (9—6 ) (7— 9) (10—12 ) (13+) LAST ~~~~~ EON SAMP L IOT~
RANG E 0 0 0 0 0001 I~~
A L M TI -4  U U 0 0 0001 -

~

ELVAL 0 U 0 0000
T IM E 0 0 0 0 4061 ~~~ 0 200 0-

R3 6’4 60 (‘4—6) 1/ 9) (10— 14 ) (13+ ) LAST EU~ SAMP i. IDT1
RANGE 0 0 0 0 UOU7 

-

A L M L H 0 0 U 0 0000 ~~~~~
E L V A L 0 U 0 0 Uouo -

TIME 0 0 U 0 061 LI 200 0
Rj94 20 (9—6 ) (7—9 ) (13— 12 ) (13+) LAST EOM SAM PL IO T A

- 
RANGE 0 U 0 0 000b 

~~~~~AZ M TH 0 U LI 0 0000
ELVA L 0 Li 0 0 UUUQ .~JoL.a C.
TIME 0 0 0 0 ‘+061156661 0 200 U’

R 395 ‘46 19—6) ( 1 — 9 )  (l U — I l )  (13+ ) LASTPOINT 10+1 SAMP L IOTA
RANG E 0 0 0 0 000650729K
A L M T H  0 1) U 0 00007316UA
E L V A L  0 0 U 0 0000312661 -

TIME 0 0 0 0 9061156661 0 200 0
+4393 57 (4—6 ) ( 1 — 9 )  (10— 12 ) (13+ ) LAST PO IN T (Oil SAMPL 1011

RANGE 0 U Ci a 000535064+4
A L M T H  0 0 U u 00006bl-’s3A -

ELV AL 0 0 0 0 00003O7YSE
TIME U U U 0 ‘4061!b6ooT 0 200 0-
•IM ISSI NG FRAM ES = U 

- -

- —
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-S SEw NUMBER 520!
3’) LASTPOINT (Oil SAMPL IOTAL M0OTL MODE . SUBCM
O 000o31457R 

-
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-
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3+) LASTPOIN T EON SAMPL IDTAL MODTL MDIII SU8CH
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-
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3’) LAST (DPI SAMPL IDT AL MOOTL MODE 51)8CM
0 u006
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-O 001)0
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0 4ooi ~~~ 0 200 0 U 1)0 7
3’) LAST EUM SAM PL IDTAL MODTL MODE SUBCH
0 001)7
o 0000 ~~~~~

-o
o 061 0 200 0 0 US 9
13+) LAST (ON SAMPL IDTAL MODTL MODE SUBCH
0 U0 0~ ~~~~~

OoOo

- 0 UUOO-,uoijc.
- o  9061156661 0 200 0 43 US *0
13+) LASTPO INT (ON SAMP L IDTA L MODTL +101)1 50(3CM
0 00065072’+R
O 00007316UA
o 0000312661
0 906115 6661 U 200 0 U US 19
13’) LAST PO 1NT (OM 5AM PL IDTAL MOUTL MODE SUBCH
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‘
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•“SECOND DIFFER ENCE TABLE FOR 1 0 RADA R S 5E~ 1
+4112 00 ( ‘ 4 — 6 )  (7—9 ) (1 0 - 1 2 )  (13+) LAST PO IN T EDIt SAM PL IDTAL MCI

RAN GE 0 0 0 0 000771736+4 -

A LMT H 0 0 U 2 00000611’$A
ELVAL U 

- 
U 0 0 0OOQ~~2 I 3 3E - —

IIM E 0 0 0 0 9061 - ’4 l 3 OoT U 200 0
R12 2 03 (‘4—6) (7—9) (1 (1—1 2) (13+) LAS TPO INT (OPt SAMPL IDTAL MCI

RANGE I U 0 001027016K
A ZIIT H U U 0 0 0002S9’497A -

ELV AL 0 0 U 0 0000366731
TIME . 0 0 U 0 4061’1306T 0 200 0 -1

+4123 09 (‘4—6) ( 1 — 9 )  (10 12) (13+) LASTPO IN J EOM 5AMP L IDTA L ilOl
RANGE 0 U U 0 0 0 0 2 6 1 2 4 7 +4  -

ALMTH ci U U 0002’41066A
ELV AL 0 U Cl a 000063013E -

TIME 0 U LI 0 ‘+061913061 U 2UU U
+4129 OS (9—6 ) 17— 9) ( 1 0 — l i )  (13-i- ) LA STPOINT EON SAMPL IDTA L MGI

R A N G E  0 0 0 - - S70344
A LM IH  U U 0 0 ‘i16A
ILVAL 0 0 0 0 5021
TIME 0 U U 0 3061 U 20~ U

+4125 U6 (‘4—6) (7—9) (10— 12 ) (13+) 111 1 EDIt SAMP L IDTAL +101
RANGE 0 0 U U ~~~~~ 506+4
A L M T H  U U 0 0 ~~~~~~,, SOO A
ELVAL 0 0 U a 396*.
TIME 0 U U 0 ____ 3UbT U 2(10 U

+4127 07 (‘4—6) (7— 9) (10—12 ) (13+) CJ~~~ 
1N 1 (ON ~-A MPL IDT AL MCI

RANGE 0 0 U 0
*111TH (1 (3 0 0 1)17*
ILVAL a (J U 0 0791
TIME 0 U U 0 3061 U 200 0 1

R 364$ 60 (9— 6) 17— 9 ) (10—12 ) (13+ ) INT EON SAM PL IDTAL MCI
RANG E 0 0 U 0 712+4 -

A LMT H 0 ‘0 Ii 0 ,oIA
ELVA L 0 U 0 1121 -

T IM E. 0 0 0 0 lOOT 0 200 0
+4399 26 (9— 6) l7—v ) (10—12 ) 113+ ) NI EUM SAMPI. IDI AL MGI

RANGE (1 0 (3 (1 ~5 1 R
*111TH o U ii o 01A -

ELVAL Ci Li U 0 321
TIME . 0 U U 0 1061 0 200 0

+4395 ‘46 ( 9 — 6 )  (7— 9) (10—12) (13+) LA STPOIN I 1DM SAM P L IDIA L MO
R A N G E  0 U ’ U 0 OUIOI’4640R -

AL M T H o U U a 0001111 ’4 iA
ELVAL 0 0 0 0 01)0037301*.
TIME 0 0 U 0 4061413061 U 100 0

+4393 57 (9—6) (7—9) (10—12 ) (13+) LAS T PO IN T EON SAM PL 101*1 MG
RANG E 0 U 0 0 000656790+4
*111TH 3 U LI 0 000iul’s OA -

ELVAL 0 0 0 0 0000371 3)1
TIME 0 U U U 4Q61’+1306T U 200 0
• M ISS ING FRA MES • 1) 

- - -
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- - S

SE Q NUMB(+4 5901
LASTPO INT 1DM SAMPL 11)1*1 MO DTL MOVE SUBCH
000771736+4
000006114* A

- O00042133*.
406141 3061 U 200 0 0 00 0
LASTPO INt (OK SAMPL IDTA L MOOTL MODE 506CM

) 001027016+4
000 2 5  ‘4 ‘4 ‘4 7 A
0000366731
4061 913061 U 200 0 0 00 3

I’) LASTPO IN I 1DM SAMPL IDTA L MODTL MODE SUBCH
0002 612 97K 

--

P 0002’+IUOoA
OoOo~~3e 1 3E
‘4061913U61 U 200 U U 00 ‘4

‘1 LA STPOINT EON SAMPL IDTAL MOOTL 440-1)1 508CM
- - 

‘703+4
‘416*
5021
3061 U 200 0 0 110 5
INT  (OK 5AM PL IO TAL MODTL MODE SUBCH
506+4 

-

~~~~~~~~~ 500*
P 3961
P 3u6T U 200 0 U 00 6
1+) 

C.J~~~~~ 
1 NT ION SAM PL IDTA L MOUTL MOu ( SUBC H

P ‘4 0 9+4
____ (117*

P 0791
P lOOT U 200 0 U U0 7

1141 ION SAMPL ID TAL MOD TL MODE 508CM

) 61A

~ I I
P lOOT 0 200 0 U US 9

141 (044 SAMPL IDTAL MODTL MODE 508CM
p ‘51+4 

-

P .UIA
p .321
p lOOT 0 200 0 0 Ub 10
1+) LA STPOIN T (0$ SAM~~L IDTA L MODIL MODE SU~~CH
p (101019690+4
I 0001111’ $IA
P 0000$73011
I 4Oo14l3O 6T U 200 0 U 0~
~4 )  LASTPOINT ION SAMP !. IOT AL MODTL . MODE 508(44
1 1)00656790+4
P 000101930A
1 0000311331
P 9061’41306T 0 200 0 Ii (3$) lb

0

________ -- 
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•••SECOND DIFFERENCE TABLE F UR 10 RADA RS SEQ-
+4 1 1 2  (‘4— 6) 17—9 ) (10 Z12) (1 3+) LA ST PO INT (OM SAMPL LD TA L MC

RANGE 0 1) 0 0 (301132225+4 -

ALMTH 0 0 U 0 00002300’$A
I L V A L  0 0 U a 0000so’s lb( —

TIM E U 0 U 0 ‘4061647261 U 200 0
R122 03 (9—6 ) 7_ 6/ (1 0— 12 ) (13+ ) LA STPO 1NT EON SAMP L IDTA L Ma

RANG E 0 0 U 0 0011/5093+4
*114TH 0 0 U 0 000239500*
ELV A L  0 U U 0 0000’450’IIE
TIME 0 a u a 406169726T 0 200 0 1

R 123 04 ( 9 — 6 )  ( 7 — 9 )  ( 1 0 — 1 2 )  ( 1 3+ )  L A S T P O L N T  EO N SA M P L  IDIA L MO
RANGE 2 0 U 0 00032311/R
ALMTH a u 0 0 000216563*
ELVAL 0 0 U 0 0000637031 -

TIME U U 0 0 4061697261 U 200 0
+4I29 05 (9—6) 1 7 — 9 )  ( 1 0 — 1 2 )  113 +) LA STPO IN T (0$ SAMP L I D T A L  MO

RANGE 0 0 U 0 “~~‘2Ub 316R
AZMT H 3 (1 Cl 0 liSS 6bA
ELV *L 0 0 U 0 3520111
TIME a 0 ii 0 1697261 0 200 0

RI 2S 06 (‘4 6) (/— 9) (10—1 2 ) (13+ ; FPO INT EOM SAMPL IDTAL MO
RANGE 0 o u ‘0 ~~~ ~39M6UR
*111TH 0 0 U U Ll’ + 1 I 3 A
E L VAL 0 0 U 0 ____ )‘+67961 - -

l IM E  0 0 u 0 —
~~~~~ 1697261 U 200 0

+4127 07 (‘4—6) 17— 9 ) (L i J - 1 2 )  (13+ ) rPO INT (0$ S*MPL IDIA L  MO
RA NL.E (1 0 U ~O 515 61+4
ALM IH 0 1) U 0 

____ 
‘+7510* -

E L V A L  LI U U ~ 
r IMb13~~E

TIME 0 0 0 0 ~~~~~ 697261 0 200 0 -

+4 3 6 9  60 (‘4—6) ( 1 — 9 )  110-12 ) (13’) ~~~~~~~ PO 1NI EO N SAMP L I O T A L  M l
RANGE 0 0 0 0 ~73S13R
*111TH 0 0 U 0 09504*
ELV AL 0 0 U 0 463221 —

TIME 0 0 (1 0 647261 0 200 0
+4399 20 (9— 6) 17—9 ) (10—12) (13+) POINT EON SAMP L 101*1 MO

RANG E 0 (J U 0 76622R
*111144 (3 0 U 0 2JO1 UA -

E L V A L  0 0 0 0 ~~~~ ‘+ 97761
TIME 0 0 Cl 0 697261 0 200 0 -

+4395 ‘46 (‘4—6) (/— 9) (10— 12 ) (13+ ) ..,.~~(POlNT EO M SAMP L IDTA L M (
RANGE 0 0 0 0 001160556K

*111TH 0 U u 0 000127106*
E L V A L  0 Ii U a 0000’45331 —

TIME 0 0 U 0 9061697261 U 200 0
+4393 57 (‘4—6) (7 9) (10—12) 113+ ) LAST PO !NT (OK SAMP L IDI AL Me

RANGE 0 0 U 0 001000621+4
*IMTH 0 0 ii 0 U00115723A —

E L V A L  0 U 0 0000453611
TIME 3 0 0 9061697261 0 200 0
••MISSI NG F R A M E S  = 0 

-- - 
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L 1'1 ~; T f' i.l 1 ~) l tOM ~~~~Pt. It> TAL MUOTI.. MOOt:: ~ U B C. tf 
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l'i1U._'.I't~,LJUP, 

t,' I_\ u ( l 'i ,, iJ ·~ I L 
• i 1: ,, : ;, 'l 1 1. 6 r u lOU 0 u uo J 
L J\ ') T f-' 0 I NT t.O~ SAMPL J:JTAL MOOTL. MUIJE SUOC.H 
UnlJlJ 11/K 
ll () (J/. l 6 '::> 6 J A 

(JOUtl 1>J70Jt: 
lj IJ b I 6 'i 7 l 6 l u zuu u u uu .. 
LA5Tf-l0JNT EOr1 ~AMPL IDTAL M00TL MOOE SV~CH 

''"'2U':>JI6K 
I l '.:>S6SA 
J\:llullt. 
l6"172bT u 200 0 u uo !;) 

rPO!NT EOM SAMPL I OTAL MOOTL MOUE SUBCH 
,... ZJ't't6UH ... 

\l'tliJA 
""' ... )'i67't6E. 
:= tb'i/26T u 200 0 0 uo 6 
~ .. 

'1-'0 IN T EUM SAMPL JOTAL. MOUTL MDIJl:. SUOCH ;J 
. ., :Sb61H 

-1U 
,'t/!)IUA 

l J'i~ IJ~t. 

'"" b'i726T u lUU 0 0 uu 7 
....n 'PO IN T EUM SAMPL JOTAL M00Tt. MOUE SUBCH ,.. 

~73~1JR 

O't:,U'iA - t'4632il:: 
.:;) 6'i726T u lOU 0 u u~ y .... POINT E. OM SAMPL IOTAL MOOTL MOUE SUBCH -- lbbl2R 

··~ /.JUlUA 
:a 'l'0/6t: 

b'l7lbT u 200 0 0 Ul:t 10 
.._,,,(POINT EUH ~AMPL IDTAL M00TL MOUE sOBCH 
UO I I bO':J56H 
ClUfJ!2/106A 
U 0 U 0 'I 1

;) J J I f.. 
liUb \ l>'i /2f>T u 200 u u u~ 1 1i 

l.f•~TPO!Nl E::OM St.Mf't. !OTAL MOOIL. MOIJ~: S0HCH 
UUIUIJU621K ~ 
UUOil!l'/l.iA 
IJ(!OiJ'i~ .1611:: 
'IOt>!b'i;t7.t>T u 2UO 0 u uu ll:t t: 

• 
• 
• 
., 
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.••SE(.OND DIF FER ENC E TABLE FOR 3 RADA RS Si
+4113 01 (9— 6) (7—9) (11J 12) (13+ ) LAST PO INT lOll SAMPL IDTAL.

RANGE 0 0 U 0 001016391+4
*114TH 0 0 U 0 000025267*
ELVAL 0 U U 0 0000321711. -

TIME 0 0 0 0 41123 05941 0 200 0 -

+4 1 (9 02 (‘4—6) (7—9) (10—12 ) (13+) LASTPO INT (OK SAMP L 101*1’.
RANGE 0 0 U 0 000312654+4 -

*LM 1H 0 U U U 00003132bA
ILVAL 0 U U 0 0000153751
TIM E Li 0 0 0 ‘411230599T 0 200 0

+4393 57 (‘4—6) (7—9 ) (10 12) (13+) LA SIPO INT (UN SA MPL IDIA L ,
RANG E 0 0 U 0 000395472+4
*111144 0 0 0 0 000092662*
ELVA L 0 U U 0 0000176271 —

,

TIME 0 0 0 0 ‘4112305’441 U 200 0
‘*MISS ING FRAMES = U 

- - - - - - 
-

~~~~~~~~~~II

I

IL



-- — -- —--- --- —.--— --- -- ---_- — —‘-—-—------ - 
—~--‘- .-.- ---—- -- ,—-“--- — ~- .-- ---‘

SEQ NUMbER 7201
) LA ST PO IN T EOM SAMPL IDTAL MODTL MODE SO8CH
- 0010163’4IK 

-

0000252 67A
UU0~~3217t * .
91123 05941 0 200 0 U U0 1

) LASTPO IN T (OH SAMP L IDTA L MODIL MODE 508CM
000312654+4 

-

000031 32SA
0000 1b 37bE .
9112 30S’IMT 0 200 0 u uo 2

1 LA SI POIN T (ON SAMP L IDTA L MOCTL MODE 508CM
- - (100395472+4 

-

00004 2662A
000017 62
‘+112305 9M 1 U 200 0 0 00 Lb

I

IL 3
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••*SECOND DIF FE R ENCE TABLE FOR ID R A DA RS 5

+4112 00 (‘4—6) (1—9) (10—12 ) (13+) LA STPO INT (014 SAMPL IDTAL
- RANGE 0 Cl 0 0 002234406+4

A 1MTH 0 0 u 0 000131157*
- ELVAL 0 U 0 0 0001167961 - -

TIME 0 (3 U 0 ‘4063520661 U 200 0 -

+4122 133 (9—6 ) (7—9) (10— 12 ) (13+) LA ST POINT EON SAMP L IDTA L
RANGE 0 0 0 0 U023912’43K -

ALMTH 0 U 43 0 000015300* -

ELVAL 0 3 U U 000111653 (
- TIME 0 U 0 U ‘4063520661 U 200 0

R 12 3 04 (4—6 ) (1—9) (10— 12) (13+) LAS T POINT EOM SAM PL 101*1
RANGE 2 U U 0 U0U636196K --

*111TH 0 0 0 0 U000’42200A
- ELVAL 0 U U U 0001’+6SIb€. —

TIME U U Cl 0 4063520667 0 200 0
- R129 05 (9—6) (/— 9) (10— 12) ((34- ’ STPOINT 10$ SAMPL b lAt

RANGE 0 0 0 0 ~362’464R
ALMT H 0 U U 0 )231321A -

ILVAL 0 0 0 0 1126021E
- TIME 0 0 0 0 3b2U66T U 200 0 -

+41 25 06 (9— 6) 17— 9) (l0~ - 1 1) (13i 4~~~~~~ jT PO INT loll SAM PL (DIAL
RANGE 0 0 0 0 ~~~aru ~‘+3b29iK 

-

AZMT44 0 0 0 0 322/276*
- E LVAL 0 0 U 0 31166361 -

TIME 0 0 0 U ~~~~~~~~ ,352U66T U 204.] 0
- +4 127 07 (‘4—6) (7— 9) (10— 12 ) (131 ~~~~~ TPOI NT 1014 SAMP L IDTAL-

RANGE 2 0 0 0 
~ 

3321091+4
A Z M T H  0 U U 0 

~~~~~~3 
131 3191A

(LVAL U U 0 U ~~~~~ 3 1 1 2 2 611
- TiME 0 0 0 0 ,352066T 13 200 0 -

R36% 60 (‘4—6) (7— 9) (10—12 ) (134 ,TPO INT 10$ SAMP L 101*1
- RANGE 0 U 0 0 ~5J 2 2 0 ’$ k -

*114TH (1 U U U )2U6355A
E L V A L  0 0 U 0 ____ )120060E
TIME 0 U U 0 3520661 U 200 0

- +4399 20 (4—6) 7— ’n (10—12 ) (134 TPO INT (014 SA MPL 1 01*1
RANGE 0 0 U 0 797996+4
*111114 0 U 0 0 1292651* —

ELVAL 0 U U 0 11196511
- TIME 0 0 Cl U .u63b21j661 0 200 0

+4395 ‘46 (‘4—6) (7—9 ) 11 0— 1 2 )  (13’) LA ST POINT (Oil SAMP L IDTAL
- - RANGE 0 0 U 0 002310017+4 -

AL M T H 0 U 0 0 000252765A
- E LVAL 0 0 0 0 (30011276U ( —

TIME 0 0 Li 0 40a3b2U66T U 200 0
- - R393 57 (‘4—6) (7—9 ) (10—12) ((3+) LA STP OIN T EON SAMp L IOTAL-

- 

RANGE 0 0 0 001/53755+4
- *111TH 0 0 ~J 0 000230552* --

ELVAL 0 0 U 0 0001-21379E
TIME 0 U (3 0 ‘4U6352066T 0 200 0 -

•*MI SSING FRAMES = U - -

-

________



- - ~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~ _ . -  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

- - -

SEQ NUMb ER 6601
- )  LASI pO INT (OM SAMp L (DIAL MODTL MODE 508CM

( 10 2 2 39  ‘+0 6+4
00 (1137157*
0001167961
‘+063520661 U 200 0 0 00 0

‘1 LAST PO ZNT E0F~ SAMPL IOTA L I’+ODTL MODE SU8CH
002391293+4
0000/5300*
000111 6531 E
‘4063520661 0 200 U U 430 3
LAST PO INT (ON SAMPL (DIAL MOOTL MODE SUBCH
000636196+4
000042200*
0001 ‘665 I bE
4063520661 0 200 0 0 00 ‘4
‘SIPOINT EOM SAMPL IOTA L b OIL MODE SUBCH

~362464R 
-

323132 IA
31260211
352066T U 200 0 LI 00 5

~IPO INT (ON SAMPL (DIAL b OIL MODE SUBCH
~~~~ j p~u ?14 36 2 93 f t

122727 6*
31166361

~~~~~ ,352066T U 200 0 U (JO 6
4 ~~~~~ TPOI NT EOM SAMPL IDTAL MODIL MODE 508CM

~~~~~~~~ 
33210 91+4

- 
~~~~~~~~~~~~ ) 31 3 2 ’ +7 A

=1= 
)1122 61E

~~~~~~_ ,352066T Ii 200 0 0 (10 7
4 ;TPOINT EON SAMP L (DIAL MOO TL MODE 508CM

~~~~~~ ~5322 0 ’$ R
1206355*

____ 1(200601
,352U661 U 200 0 U 05 9

4 ,TPOINT EON SA MPL IDI *L MO DTL MODE SUBCH
____ 797496+4
— 

12 92 65 1*

1 11 465(1

~u6352U66T 0 200 0 U ((5 10
4 )  LA ST POINI EOM SAMPL (DIAL b OIL MODE SUBCH

(1023100 (7+4
000252 765A
OoOl1276UE~
‘4063520661 U 200 0 U US

4 )  LASIPOINI EON SAMp L IDTA L MOUTL MODE 5014C11
001/537 5bH
000230551*
00012 l 37 ’~~1

4cj6352066T 0 200 0 U 00 lb 

- -  _--_. -~~~~ - --- - ----~~~- - ~~-—~~ - 
____
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• SECOND DIFFER ENC E TABL E FOR 3 NA 0A R S SE6~
01 (9— 6) (7— 9) (IQ—

~~2) 
(1 3+) LASI POINT lOll SAMP L (DIAL MO

RANGE U U 0 U 001309000+4
A .LM TH 0 0 U (3 0000s1570A

- ELVAL 0 0 U 0 0000’+3731E
TIME 0 U 4.) 0 ‘4112b’$16’I T U 200 U

+4119 02 (‘4—6) (7—9 ) (10—12) (13+) LA STPO INt EON SA MPL (DI A L N
RANGE U U U 0 000920325+4

- *211144 0 0 0 0000’s�2OUA
E LV A L  0 U U U CloUo2z1’s~~E

— IIM L 3 0 U Ci 411259169 1 0 200 0
+4393 57 (‘4—6) 17—9 ) (10— 12 ) (13+) LASIPO INT EON SAMPL IDTAL MO

- RANGE 0 U 0 000467351+4
ALMI H o u 0 00005717SA

- ELVAL 0 0 0 0 0000255351
TIME 0 0 Li 0 ‘4112541641 0 200 U

- ••M (5SING FRAME S = U 
- - - 

‘,~ :4

p. 

~~~ -- -  --_~~~~- - - - - - -



— -~~~~~~~~ -~~~~~~

k SE Q N LJ M B 1 +4 79(11
LASTPO IN I EOM SAMPL (DIAL MODIL MODE 508CM
001309000+4
OboeS 157 0*
0 000 9 37 31 (  -

‘41125’416’+ T 0 200 0 U 00 1
LA STPO IN 1 EON SA MPL (OT AL MODIL MODE 

~
08C~00092032 5 +4

0 003 9 2  2 0 0*

0000221’451
4 U25 ’ 116’ * 1 0 2 0 0  0 (3 l.) U 2

4 )  L A S I P O I N T  EON SAMPL (DIAL MODIL MODE 508CM
000467351+4
0000571 7b*
0000255351
4112591691 Ii 200 0 U 00 15

L i i
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•••SE(.OND D IF FERENCE TA BLE FOR 3 RADARS SEe

+4 1 1 3 01 (9—6 ) 17—9 ) (10—12 ) (13+) LA S T POINT (Oh SAM PL IDTA L N-
RA NGE 0 0 U 0 u015/19 ’$lR
*114144 (3 U U 0 U000/b716A
ELVAL 0 U Cl 0 0000SS3USI - -

TIM E 0 U 13 U 4112/76091 U 200 0
R II 9 02 (‘4—6) (7—9) (10—12 ) (13+) LAS 1PO IN T (Oil SAM PL IDIA L N

RANGE 0 U U 0 OOUs2577uR
AZM IH o o u 0 000053034A -

ELVAL 0 0 Cl 0 0003264251
TIME 0 U U 0 ‘$112716091 U 200 0

R39 3 57 (‘4— 6) (7—9 ) ( 10 - 1 2 1  ((3+) LASI PO IN t (Oil SAMP L IDTAL H
RANGE 0 1) U 0 004361 (253 +4 -

A 1M IH 0 0 0 0 0000/352’4 A
ELVAL U 0 U 0 0000335601 --
T IME 0 U Ii 0 ‘41j2/760q 1 0 200 0
••MISSING FRAMES = 0 

- - - 
-

- - 



5—--- - - -- 
- - - -

I
S E Q  NUPthER 7 6( 31

LAST PO INT (O h SAMPL (DIAL MODIL MODE SOUCH
001571 991+4
00007 57 1 6A
0000bs3UbE
4112/7 6091 U 200 0 U UU 1
LASI POINT EON SAMPL (DIAL MOO TL 110(31 508CM
000525770+4

— 

000053034A
0 0 0 1 ) 2 6 4  25 1

‘$112716091 U 200 0 0 iiu
L A S T 1~O1 NT (0t4 SAM PL (DIAL MOOTL MODE SUBCH
000 6 1 1 2 53 +4

00 007  3 5 24 A

000033560E
qlI2 /7ooq 1 U Z~~O U U 00 15

I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~ - - -
~~~~~~~~~~~~~~~~~ -~~~~~~~~~
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-
- e••SECONO DIFFERENCE TABLE FUR 3 RADARS S1~ N~

1 4 1 1 3  UI (‘4—6) 4 1 — V P  ( I Q — ( 2 )  (13+) LAS T PO INI [OM SAM PL 1DTAL Mool
- RANG E 0 0 0 0 U0205707’4R -

A 1 M TH 0 U Cl 0 000I2225LA
-- E L VA L ii U U 0000670361 —

lIME U U Cl 0 ‘411323229T (3 20(3 0 0
R I I M  02 (9—6 ) (7— 9) ((3— 121 (13+) LA S T POLNT EON SAMPL 101*1. MOO-I

RA NGE a o
- U 0 000633’$33R 

-

- AL M TM u U 0 000063652* -

ELVAL 0 U Cl 0 0000325571

-
- TIM E U U U U 4113231241 U 2(30 0 0—

R393 57 (‘4— 6) (1— 9) ( 10 — 1 2 )  (13+ ) LAS 1PO IN T (011 SAMP L (DI A L M 0L~1
-- 

- 

RANGE 0 0 Cl 0 000733161+4 --
A L M T H  0 ü Cl 0 000107761*

- - E L V A L  0 0 0 000u’417’sOi -

T I M E  0 U U 0 ~ I132 322~~T U 200 0
-_ •‘MISSING FRA MES = U 

- - - -

i

—

=
H

-

5- -~~

- -5’

_ _ _ _ _ _ _ _ _ _ _ _ _ _ __ - -. 



~-R A DA R S  S E Q  N U M BE R  7~~~~U 1 -‘
32 )  (13+ )  L A SI P OI N T  1014 SAMPL (DIAL MODTL MODE SOBCH

- 0 00205707’4R -

0 0 0 0 12 2 2 5 iA
- 0 0000670361 -

O ‘41 1 3 232 2 9 T  U 200 U U 00 1
12) (1 3+) LASTPÔ (NT EON SAMP L tO TAL MOOTL MODE 508CM

0 000633’433R
- 0 00U063652A

O 0000325571
- a 4113232291 U 2(30 0 0 043 2
121 (13+) LAS 1POINT (Oil SAMPL (DI AL MOOTL MODE 5(38CM

0 000733161+4
O 0001U7761A
0 0000417901
0 ‘11132322’$ T 4) 200 (3 U UU 15

I

I 

-5_~ _~~~s~~ — —-~~~ ~~~~~~~~~~~~~~~~~~ —— — -
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••*SECOND DI FFER E NCE TABLE FOR 3 RA DA RS Sh E—I
+4113 431 (4—6) 11— 9) (10—12 ) (13+ ) LASTPO(NT EUM SAM PL (DIAL II

RANGE U U U 0 0 0 139 9 53 1R
A 1 MTH 0 U U 0 OQUi’46563A
ELVAL 0 0 U 0 000100712 ( -

~~

TIM E 0 ii ü 0 41 1 34 6 6 9 4 1  0 200 0

+41(4 02 (9—6 ) (7— 9) (13-1 2 1 (13+ ! LA STPO (NT [O N SA MPL (DIAL N
RAN GE 0 0 U U 00U7’$1105R
AL MTH 0 U 0 0 4~O0O7’$ ’43bA
ELVAL 0 0 U 0 0000370211 

-

T I M E  0 0 U 0 4113966941 43 200 0 - 
-

+4393 57 (4—6 ) (7— 91 (10—I l ) (13+) LAS T POIN I 1011 SAMPL IDTAL 110
- 

RANGE 0 U U 0 001055054)4 - 
-

A L M T H 0 U 4) 0 000124157*
ELV A L  U U U 0 0000502221 - 

-

TI ME a u U 0 ‘4113’*~~6’49T 0 200 0
••M ISSING FRAME S = U 

- - -

=

I

=
___ —S

H
_  

- ---. - -- - - - - 



SU ~ 
N4)lI~~~E R  ~~0UI

L A S T PO IN T  E O N  SA M PL  ( D IA L  M O D T L  M O D E  508CM
D0239953 I R

000196563*

000 1007
~~~113 ’$66’$MT 0 200 0 U 00 1

~~L A S T P O1N t  [ON S AM PL  ID IA L  M OU T L  M OD E  S0B C M
10 0 0 79 11 05 + 4

~OOoo7q 935A
~~0O U O 37021 E

~~41 i3 ’$66’$ 4T  U 200 0 0 (JO 2

~~L A S TP 0 IN t  (OH SAMP L (OTAL MOOTL MODE SUBCH
100 1 055054R 

-

~0O0 129 1 57A
~UOUObU 2221

-41 13’$66’4’4T U 200 0 0 U U

•

O

•
- -
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STR T(JSruzalC ~~)UEL OP CLINATOL0GIC~L PAIJIMITERS OVER W~~~

This section presents models of the ~‘l4~~ tologica1 data presented in

Section I of this report . Stratospheric ta~~eratu re, density , pressure , and

wind components are modeled from 25-65 km on a Julies day basis . Folloving 
S

the presentation of the model is a- deta iled analysis of several spring and

aut ~~~ wind crossover patterns . The modeling of the stratospheric para me—

tern has been basically approached fro. a best fit point of viev.

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 util ized in Section I of this report ,

I .e. , the model assigns + to N,E and — to W ,S winds . A copy of the 8—V model

has been included showing nicely the spring and aut ~~~ cmossovers (Table 13) .

The essential equations and routines used for the E-W circulati on model

are presented briefly below. Essentially they consist of a beat fit trigo-

nometric fonction. -

0110 PRINT “INPUT JULIAN DAY”
oi3o iNPUT x
0132 PRINT
0170 PRINT “INPUT Z IN EM”
0190 INPUT Z
0191 PRINT 

-

0230 LET 8—45
0250 LET A-B-I
0270 IF 1<45 THEN LET A—0
0290 IF 1>315 THEN LET A—270 S

0310 LET Hl~_(2I3)*Z+l48.33
0330 LET H2~_(2/3)*Z+298.33 -

0350 IF 1<165 THEN 1.ET D —(70/45)*Z+36 l.1U
0370 IF X->165 THEN LET D—Z+350
0390 IF 1>165 ThEN IF 1<195 THEN LET AP(270/360)5180
0410 LET J— l.71428*Z—41.4284
0430 IF Zc30 THEN LET J—5 -

0450 LET Y._J *C0S ( (A*360)/(D*57.295))
0470 LET Y—INT(Y)

42 

~ S - - -’-



fl-V WIlD ~~~~~~~~~ )U3en. TAILI 13

ilEI(~ TS II El
20 25 30 35 40 45 50 55 60 65

1 3— 5— 10- 19— 28— 36— 45— 53— 62— 70—
6 3— 5— 10— 19— 26-- 36— 43— 53— 62— 70-

U 5— 3- 10- 19— 26— 36— 45— 53— 62— 70— -
16 5— 5— 10— 19— 28— 36— 45— 53— 62— 70-
21 5-’ 5- 10- 19— 28- 36— 45— 33— 62— 70-
26 5— 5- 10- 19— 28— 36— 45— 53— 62— 70-
31 5— 5— 10— 19— 28— 36— 45— 53— 62— 70—
36 5— 5— 10— 19— 28— 36— 45— 53— 62— 70—
41 5— 5— 10- 19— 28— 36- 45— 53— 62— 70—
46 5- 5— 10— 19— 28— 36- 45— 53— 62— 70—
51 5— 5— 10— 19— 27— 36— 44- 53— 61— 70-
56 5— 5— 10- 19— 27— 35— 43— 52— 60— 68—
61 5— 5— 10— 18— 26— 34— 42— 50- 58— 65—
66 5— 5— 10— 17— 25— 33— 40— 47— 55— 62—
71 5— 5— 9— 16— 24— 31— 38— 44— 51— 57—
76 5— 5— 9— 15— 22— 29— 35— 41— 46— 52—
81 4— 4— 8— 14— 20- 26— 31— 37— 41— 46—
86 4— 4— 7— 13— 18— 23— 28— 32— 36— 39—
91 4— 4— 7— 11— 16— 20— 24— 27— 29— 32—
96 3- 3— 6- 10— 13— 17— 19— 21— 23— 24—

101 3— 3— 5— 8— 11— 13— 15— 16— 16— 16—
106 2— 2— 4— 6— 8— 9— 10— 10— 9— 7—
111 2— 2— 3— 5— 5— 6— 5— 4— 2— 1
116 2— 1— 2— 3— 3— 2— 0 2 5 10
121 1— 1— 1— 1— 0 2 5 8 12 18
126 1— 0 0 1 3 6 9 14 19 26 1..
131 0 0 1 3 6 10 14 20 26 34
136 0 1 2 5 9 1.3 19 25 32 41
141 1 1 3 7 U 17 23 30 38 47 4
146 1 1 4 8 14 20 27 35 44 53
151 2 2 5 10 16 23 31 39 48 58
156 2 2 6 12 18 26 34 43 • 32 62
161 2 3 6 13 20 28 37 46 56 66 o
166 4 4 8 16 24 33 42 50 SQ 69
171 4 4 8 16 24 33 42 50 59 69
176 4 4 8 16 24 33 42 50 59 69
181 4 4 8 16 24 33 42 50 59 69
186 4 4 8 16 24 33 42 30 59 69
191 4 4 8 16 24 33 42 50 , 59 69
196 4 4 9 18 27 35 44 52 60 68
201 4 4 9 18 27 35 43 51 59 66
206 4 4 9 18 26 35 43 50 57 64
21.1 4 4 9 18 26 34 41 48 55 60
216 4 4 9 17 25 33 40 46 51 56
221 4 4 9 17 24 31 37 43 48 31
226 4 4 9 16 23 29 35 39 43 46
231 4 4 8 15 21 27 32 36 38 40
236 4 4 8 14 20 25 28 31 33 33
241 4 3 7 13 18 22 25 27 27 26 4
246 3 3 6 12 16 19 21 22 21 19
251 3 3 6 10 13 16 17 16 15 11
256 3 2 5 8 11 12 12 ii 8 4
261 2 2 4 7 8 9 8 5 1 4—
266 2 2 3 5 6 5 3 0 5— 12—
271 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— 11— 17— 24— 33—
286 0 0 1— 2— 5- 9— 13- - 22— 3m)— 40—
291 0 1— 2— 4— 8— 13— 19— 27— 36— 46—
296 1— 1— 3— 6— 10- 16— 23— 32— 41— 52—
301 1— 2— 4— 8— 13— 20— 27— 36— 46— 57—
306 2— 2— 5- 9— 15— 23— 31— 40’- 50— 61—
311 2— 3— 5— 11— 18— 25— 34— 44— 54— 64—
316 3— 3— 6— 12— 19— 27— 36- 46— 56— 67—
321 3— 3— 6— 12— 19— 27— 36— 46— 56— 67—
326 3— 3— 6— 12— 19- 27— 36— 46— 36— 67—
331 3— 3— 6— 12— 19— 27— 36— 46— 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- 56— 67—
351 3— 3— 6— 12— 19— 21— 36— 46— 56— 67—
356 3— 3— 6— 12— 19— 27— 36— 46— 56— 67—
361 3- 3- 6— 12— 19— 27— 36— 46— 36— 67—

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -~~~~~~~~~
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The 8—V profiles fail into generally thr ee malor categories based

on the slope of the curves. Type 1 — for strong well established easterly

or westerly f ion, the curves are nearly linear (Figure 14) . Type 2 — for

flow that still is predominately strong easterl y or westerly , but is begtnn-fng

to suggest a slowdown above 50 km. The profil e suggests a hook configurat ion

(FIgure 16) . Type 3 — this profile is strongly parabolic and occurs during

the actual spring and faU turnovers (Figure 17) -

The approach for the N-S circula tion model was a best fit cubic poly-

nomial with an additional logarithmic term with the following sign convention :

N/S 5—

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

at Z — 65km

(D) — _63.5975l62
_ 6.136 * D

. • ()()57 * D + 34.3045 * ln(D)
+.000004275 *
+1.231017 * D * In(D)

D — Julian Day

T (D) — 
Z — 25 (T65(D) —1) + 40

Z 40

where : Z is altitude in km

Tz(D) — N/S wind in mps at Z km at Day “D”

Y65(D) in N/S wind in mps at Day “D” at 65km

The approach is to best fit the wind in altitude then lineara lly

interploate for time.

Both density and pressure being more conservat ive were best fit

exponentiall y in height and then linearally interploated in time . The

- 
equation s are as follows .

44
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DENSITY MODEL

Exponential spatial fit linearally interpolated temporal fit

P~~~e
( J _

~~l43 Z) + f
Z in km

for 1 < Day ,~~ 182, J — 
(D—l) (O.l3) 

+ ‘.17

for 82 ~~, Day < 365 — 
(D—182) (—0 13) 

+ ~~~~~~

f 3.3 for Jan , 25km only

PRESSURE MODEL

Exponential spatial bes t fit J inearally interpolated temporally

P a e
( J _ .l3Z) + f

I 1 - 2  25km only

los 1 ~~ Day ~~ 182 a ~~~~~~~~~~~ + 6.45

for 182 < Day ~ 365 J a 
(D482) (— .05) 

+

Novlan i~~de1ed temperature from another best fit point of view. Tern—

perature was best fit to a cubic polynomial in altitude with a term added

then lineara lly interpolated for t ime . Results are good within 2 to 3 C .

The equations are presented below :

TEMPERATURE MODEL

T (Jan) C — —2400.59756 — 2593.055 Z
- 

1 —10.37 Z2 + .0216933 Z 3
+6092.022 ln(Z)
+665.3986 Z ln(Z)

T2 (June) C — —3799.172 — 2260.56647 z
—7.78677 Z2 + .0216933
+61U.4755 ln(Z) S

+560.698 12 Z ln(Z)

for 1 < D -c 182 (T- — T ) (D—1)
181

for 182 < D < 365 CT1 — 
T2) (13—182)

183 + T 2 T

where T is in C 

—

~~~~~~~~~~~ 
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McCullough utilized a leas t squares approach of a limited harmonic

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

duces accur acies less than 1C; however, as seen below, the model is

length ly and requires linear interpolation between 5km height increments .

The equations are as follows:

LIST
0005 LET X 1 .
0010 PRINT
0018 LET Y~_5L9l3_2.88*C0S(6.28*X/365)_ .725*SIN(6.28*X/365)
0020 LET y..y_.239*a)S(4*3.l4*X/365)— .323*SIN(4*3.l4*X/365)
0030 LET AaINT(Y) 25KM
0040 LET Y—43. 525—8. 75l*COS(6. 28*X/365)+.434*SIN(6. 28*1/365)
0050 LET Y—Y— . 5608*C0S(4*3.l4*x/365)+.198l*SIN(4*3.l4*x/365)
0060 LET Y—Y— .0992*COS(6*3. 14*X/365)1-.097*SIN(6*3. 14*1/365)
0070 LET Y~Y+ 263*C0S(8*3.l4*X/365)_ .268*SIN (8*3.l4*X/365)
o 080 LET B—INT(Y) 30KM
0090 LET Y=.~32.5l7_3.l83*C0S(6.28*X/365)+3.Ol4*SIN’(6.28*X/365)
0100 LET Y—Y—. 3416*C0S(4*3.14*X/365)+. 757*SIN (4*3. 14*1/365)
0110 LET Y~Y— . 3745*cOS(6*3.14*X/365)+. 526*SIN(6*3.14*X/365)
0120 LET Y~Y_ .l*C0S(8*3.l4*X/365)_ .4861*SIN(8*3.l4*X/365)
0130 LET Y..y_.302*C0S(3l.4*X/365)~~,588*SIN(3l.4*V365)
O 140 LET C-INT(Y) 35KM
0150 LET Y=_l8.685_2.476*COS(6.28*X/365)+3.574*SIN(6. 28*1/365)
0160 LET Y—Y+. 674*COS (4*3.14*X/365)+. 543*SIN(4*3, 14*1/365)
0170 LET YaY+.456*C0S(6*3.14*X/365)+. 893*SIN (6*3. 14*1/365)
0180 LET D-INT(Y) 40KM
0190 LET Y— 6 .035_l.498*COS (6.28*X/365)+2.322*SIN(6.28*X/365)
0200 LET y..y+l.42*c~ S(4*3.l4*X/365)_ .448*SIN(4*3.l4*X/365)
0210 LET Y—Y+l. l58*COS (6*3. ]4*X/365)+l. 12*SIN(6*3. 14*1/365)
0220 LET YXY+.499*COS(8*3. l4*x/365)+. 262*SIN(8*3. 14*1/365)
0240 LET E—INT(Y) 45KM -

0250 LET Y—4.032—l. 766*COS(6.28*x/365)+l.402*SIN(6.28*x/365)
0260 LET Y~Y+.5l6*COS(4*3.l4*X/365)_l.69l*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. l4*X/365)_ . 235*SIN(8*3. 14*1/365)
0 290 LET F—INT(T) 50KM
0300 LET Y—9.182—l. 738*C0S(6.28*X1365)+l.007*SIN (6.28*Z/365)
0310 LET Y—Y—l. 202*COS (45*3.14*1/365)_i. 488*StN(4*3.14*x/365)
0320 LET Y—Y+. 24l*aS(6*3. 14*X/365)_ . z68*SIN(6*3..l4*x/365)
0330 LET Y—Y+. l13*(X)S(8*3.l4*X/365)_ .907*SIN(8*3.14*X/365)
0 340 LET G-INT(Y) 55KM

-- - -- - --—--S ~~~~~~~~~~~~~~~~~~~~~
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0350 LET Y__16.224+.0917*COS(6.28*x/365)+. 78J *SIN(6.28 *X/365)
0360 LET TaT—i. 573*COS (4*3.14*1/365)—i. 376*SIN(4*3. 14*1/365)
0370 LET Y Y+.0426*OO S(6*3.l4*X/365)_ .139*SIN(6*3.14*X/365)
0380 LET Y~Y_ .2O4*as(8*3.i4*x/365)_ .642*SIN(8*3.l4*x/365)
0390 LET YaY_.719*COS(3i.4*X/365)+. 338*SIN(31.4*X/365)
0400 LET H—I NT(Y) 60KM

0410 LET Y~_24.2O6 +2.932*C0S(6.28*X/365)_ .0541*SIN(6.28*X/365)
- 
- 

0420 LET T_T_1.i85*COS(4*3.l4*I/365)_ .5234*SIN(4*3..l4*X/365)
0430 LET ~~y.- 7445*(~)S(6*3.14*X/365)—l.687*SIN(6*3.l4*X/365)
0440 LET Y~Y+.826*CO S(8*3.i4*X/365)+. 386*sI.N(8*3.14*x/ 365)
0450 LET T~Y_ .859*C0S(3l.4*X/365)_ .il9*SIN(31.4*X/365)
O 460 LET I—INT(Y) 65KM
0465 IF 1>1 THEM COTO 0490
0470 PRINT “ J 25 30 35 40 45 50 55 60 65”
0490 PRINT X;A ;B;C;D;E ;F;G;H;I
0500 LET 1—1+5
0505 IF 1>365 THEN GOTO 0520
0510 COTO 0010
0520 STOP

*
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sECrICN II PART 2

8-U WIND CX)XPONENT (~ANGEOVER CASES AT WSMR

Qiangeover of the E—V wind component at WSMR f rom 25km to 65km is con-

sidered for four cases — 1969 , 1970 , 1972 , and 1974. These cases are arbi—

trarily chosen for convenience and not becaus e of special features. The

next step is to establish changeover criteria for sore objective t iming.

Since the level from 25km to 30km changes only slightly , 30km to 65km

will be used for the changeover criteria. The following criteria pres ented

a reasonable approach althoug h some subjectivenes s is still pres ent .

C >lOmps above 30km
R
I Close as possible to zero withou t significant changeover
T •
E Close as possib le to zero after changeover
R
I >l0mps above 30km after changeove r
A
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 (Fi gure 27) .

Our model of the changeove r (Table 13) shows a fall changeover from

September 14 to October 8 or 24 days and a sprin g changeover from April 20

to May 5 or 15 days. The shorter spring-ch angeover is not confirmed by the

four cas es . Because of the many subjective factors , no conclusion can be

drawn about the relative length of spring 
- 
and winter changeover periods . S

NOTE : The negative sign following a number means west wind in meters

per second and a positive number is east wind (mps) — this convention is

opposite to the Section I dat a where plus is west and south directions .

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 S

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—

soodes — October 20 and October 25. 1972.

- SHORT TERM REVERSAL FIGURE 28
- 

~~~~~~~~~~~~~~~~ 
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WINO COMPONENT

METERS/SEC.

A long term str ong reversal occurred during Decem ber 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

S occurred (Figure 30). Reversa l of west or near zero to east wind was

stronge r near 35km and reached 3Omps at WSMR. Point Mugu, California is

presented for comparison ; and the similarit y suggests that the strongest

easterly wind component of 55mpg at Pt. Mugu , which lies between WSM R ob-

servations , may be closer to the WSMR maximum as well. The maximum wiq~I

reversal band shifted at Pt. M*Agu to 47km on January 3, 1975. WSMR da4

suggests a smaller vertical shift between December 30 , 1974 , and Januar4 i.

1975. 
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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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