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TECHNICAL MEMORANDUM

SENSITIVITY/COMPARISON STUDY BETWEEN THE JACCHIA 1970, 1971,
AND 1977 UPPER ATMOSPHERIC DENSITY MODELS

i. INTRODUCTION

The thermospheric model currently used by NASA-MSFC in orbital dynamics and lifetime
estimates is the 1970 Jacchia (J70) model [1] as reported on in 1973 [2]. It was slightly modified in
1974, and has been used as the MSFC standard. Two additional Jacchia models have become available
and have been computerized for possible use. These are the 1971 Jacchia (J71) model [3] and the 1977
Jacchia (J77) model [4]. It was determined that a parametric study was needed involving the computa-
tion and comparison of total density from each of the three models, Also the establishment of each
models sensitivity to the differing solar input conditions is desirable.

Total atmospheric density computations were made using all three models, over a wide range of
solar and geomagnetic conditions. Comparisons were then made based on these results to determine the
sensitivity of each model to differing solar/geomagnetic input. Twelve different cases of solar/geomag-
netic input were used in the study and are summarized in Table 1. The average, daily solar flux
parameter Fq 7, along with the 162-day centered average solar flux parameter F10.7 and three hourly

average geomagnetic index A_ (or K.} were the three solar/geomagnetic inputs to each model tested.*
Values representing solar conditions close to low, medium, and high were used. This included Fyq 7

values of 100, 150, and 250. Daily Fq 7 values of 100, 150, 200, 250, and 300 were used, along with

Ap values of 0, 15, and 400 (Kp = 0, 3, and 9). The altitude level of 400 km was chosen because it is
close to the orbital levels of many NASA spacecraft. June 20 at 12 UT was selected so the models
could run near the Summer Solstice when the diurnal bulge maximum is located north of the equator in
the northern hemisphere. Ali computations were computed over an 81-point latitude/longitude Earth
matrix consisting of nine latitudes from 80°N to 80°S, along with nine longitudes from 40°E to 360°,
with spacing of 20° for latitude and 40° for longitude.

TABLE 1. SOLAR FLUX AND GEOMAGNETIC INDEX INPUT VALUES USED IN STUDY

Case No. Fi07 Fi0.7 AP/KP
1 100 100 0/0
) 100 100 15/3
3 100 100 400/9
4 100 150 15/3
S 150 150 0/0
6 150 150 15/3
7 150 150 400/9
8 150 200 15/3
9 250 250 0/0

10 250 250 15/3
11 250 250 400/9
12 250 300 15/3

Date: June 20; Time: 12 UT; Altitude: 400 km
*In this idealized exercise, the 3-hourly predicted ay, values were substituted by the daily Ap values.
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The currently used J70 modified model atmosphere is considered the standard throughout the

study, and most computations involved here are expressed as a percentage difference in density (p) from ,

the 170, i... !

J71 - p 170 :
P X100 = % diff. ()

p 170 .

¢

Other times, percent differences in density were computed for two different input cases involving the
same Jacchia model. In this instance the percent difference equation can be expressed as

p J71 (case 2) - p J71 (case 1)
p J71 (case 1)

x 100 = % diff. 03]

where J71 case 2 is expressed as a percent difference from J71 case 1. Table 2 lists 24 different com-
binations or categories of percent deviations that were calculated, involving a case difference with respect
to the same Jacchia model.

TABLE 2. 24 CATEGORIES USED IN STUDY

Category Case Difference Category Case Difference
A 2-1 M 5-1
B 32 N 9-5
C 3-1 0] 9-1
D 4-2 P 6-2
E 6-5 Q 10-6
F 7-6 R 10-2
G 7-5 S 7-3
H 8-6 T 11-7
I 10-9 U 11-3
J 11-10 A\ 8-4
K 11-9 w 12-8
L 12-10 X 12-4

1. PRESENTATION OF DATA/RESULTS

The total density values computed using the J70, J71, and J77 models for the 12 different input

cases are presented in Tables 3, 4, and 5, respectively. 1he units of density are in kg/m3 and were
computed over an Earth-matrix (8! point grid) with increment spacing of every 20 deg latitude and

40 deg longitude. The maximum density bulge is noticed in most cases to be located at the 20°N
latitude and 40°E longitude location. The bulge maximum is located at 40°E only because of the matrix
used. Actual bulge maximum is at 23%° during Summer Solstice.

S .
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TABLE 3. TOTAL DENSITY VALUES GENERATED USING THE JACCHIA 1970 MODEL

Degrees Longitude (+E)

Degrees Longitude (<E)

40

8
120
160
200
240
280
320
360

40

120
160
200
240
280
320
360

T e R

Case ‘.

Input: OF

Outpu

Date: June 20, 1968

Time: 12 uT

Altitude: 400 Km

£10.7 = /00

F10.78 = /00

Ap =0 (Xp=0)
t

"370 Density (x10”12 xg/%)

Degrees Latitude (+N)

-80 -80 -40 -20 0 20 40
LA froa9n | 1e00 ] g 020 | LR ] 0L avu ] sl B3y
Ths b oLear | toteu ] 1,380 [ 1aSc0 ) 1,620 ) 1,648
LOTU | WT32 LT .87 A0 11,840 ) L. 140
WETM . 594 O L5868 BT .69 R
LB L 4 492 -3 - e
LBehY LS . 498 .49 . 909 LSBT N
ATy WG .58 L Ha8 LR et el
RT3 o .G7d a5 1 1.0%0 11188 ] 1.2t
vl Jatece [rvase] rosse f oo ] rossn L rlsen

Case 2

Input:

Date: June 20, 1968

Time: 12 UT

Altitude: 400 Xm

F10.7 = /0O

F10.78 = /00

Ap = /5 (kp=3)
Output:

370 Density (x10”2 xg/n’)

Degrees Latitude (*N)

-80 -60 -40 -20 0 20 40
1.4% ] 1. s00) 2.2z28) c.e20] 2.930) s.eve| 2.010
.30 ) t.800] 1.860] 2.140 ] 2.360) 2,508 ) 2.520
Lo2va ] 1.310) 1,390 1.500 ] t.o10] 1,740 1.870@
1.2oe] totiv] teesul 1,090 i, 1] 1,250 ] 1.430
[oiv0] L.e38] .96 L9541 .982] 1,080 1.288
to1an ] 1,030] .91 . 9% Larul 1L.esnl 1.ev
1,220 t.110] 1.09n) 1110 1.160) 1,2600] 1,440
t.2310d 1.380) 1.510) t.écit] 1,00} 1.930] 2.93@
todre] t.21e] 2.060) 2.410] zoeso] zoaga] 2,790

POOR QuALITY

60
ln'&‘:’:“
1,880

J2R0
1,040
LR20
LALR
1.918
.20
{ 1.700

o

2 110 1D

43y
oo
1.694
1.970
1.5%0
&
Y

LR2E

t
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Degrees Longitude (+E)

Degrees Longitude (+E)

40

120
160
200
240
280
320

40

80
120
160
200
240
280
320

- -
OF L
TABLE 3. (Continued) POOR QUALITY
‘ Case 3.
Input:
Date: June 20, 1963
Time: 12 uUT
Altitude: 400 Kn
F10.7 = /OO
F10.78 = /00
Ap 400 Kp=9)
Output:
370 Density (x10™1! kg%
Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80
2720 WTad | LBTG | (943 | 994 J1eze | 1.01u] (965 9w
vowe [oLvss ) oLeee | gse | .e38 | .9z2 | .3926| .912| .s82
Egn | wewe | L70s | pay | 787 | L7e1 | .&07| .83z 654
erTE |l oLed3 | B3 841 LESe | Ler? | .TIT) L7711 .832
563 | L6285 | L6068 L6085 612 .37 el Lras ] L824
cobg | L6325 | .88Y | L éed L€12 | L83 | .e82f .747 | .824
E7a ) Led5 | L6358 | [g44 .85 | .est | .72t] .7r3| .833
RN LT el LTBE 034 818 «93m) L8593 .861
715 ] trre ] lmas ] lsee_ 93] lwre] lev| leaz) lssz
Case4.
Input:
Date: June 20, 1968
Time: 12 uT
Altitude: 400 K
F10.7 = /50
F10.7B = /00
Ap =/5 (kp=3)
Output: .
J70 Density (x10 1 MS)
Degrees Latitude (+N)
-80 -60 -40 -20 0 29 40 60 80
242 | oLe9d | L3ne | .412 ) .45% | 474 | .46 | .430 | 377
i23% | 264 | .304 | .343 | 375 | .394 | .398 | .386 | .362
218 | L2210 | .23 | .250 | .267 | .za5 | .3@04 | 323 | .340
tzu? | .t9@ | 185 | L1889 |} L1986 | .12 | .239 | .278 | .323
L2803 | 179 | L1868 | L1167 LA7L ) L187 ] L2116 | J261 ] .317
Lzes | J179 | J16E8 | L 1EE 71 Jise | L2166 | L2680 ) .317
L2082 | 191 | 187 ] .19 92 | L2185 {1 J242 | 1279 ) . 324
Lezz ) oLeae | .251 ) .274 L2941 .313 | .328 | .339 | .346
.aasjb.zax_h_ 332 | .382_| .4z0] .439 | .43e | .411 ) .371
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Degrees Longitude (+E)

Degrees Longitude (+E)

TABLE 3. (Continued)

Case 5 |
Input: “"u'm. M [
Date: June 20, 1968
Tise: 20T POOR QuaLrTy

Altitude: 400 Km

F10.7 = /50 3
F10.78 = /50 \
Ap =0 Xp=0) ;
Output : -1 3 |
J70 Density (x10”"" Kg/M”) |
Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80
40 ,e21 LETe Y 48 g e JHEY 422 . 364
80 211 L 294 . ous . 328 AT L 3E . 387 . 374 ‘:2;4..
120 19 L 159 212 L2295 L 24T L EBE <3-1 306 | .324
160 |, 1:S BT JAEZ 166 L1753 . 190 218 .258 | .307
200 156 . 156 L1485 L1432 .19 164 . 194 .240 1 .30@
240 . 130 L1856 ] 148 143 L 147 163 . 193 240 | .299
280 1 L9 | 164 . 1RE J17E S92 4 L2260 .260 | .307
320, 2un 211 L 238 254 276 295 311 324 .-531 !
%0 .21 | tzez | .3te | .38 | late | .431 | .428 ] Lae1] .35 ;
;
C.seﬁ. '
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Km
F10.7 = /50
F10.78 = /50
Ap = /5 (kp = =)
Output: .11 3
J70 Density (x10 Kg/M™)
Degrees Latitude (+N)
-80 -60 -40 =20 0 0 40 60 80
40 .30 o G cAee ] W53 . St ~B3 1,598 1,555 | .49u
80 . ilw, 350 kL Ty LB 511 LS5 581 ] .472
120 . Tu0 b L Ees ) LTI | L3Er | L3853 376 | L399 | L42n | L 444
160 L .1 . 250 254 267 . 284 L3174 L367 | 424
200 .- . 24) LECE | L 22k 231 2%1 L 289 . 345 ] .41e
240 P cod] L227 L2285 231 . 2%0 L2808 . 345 419
280 .oV LOGT L2592 ] .&5¢ L 25E 28T 321 L3069 | 424
320 L2y . 389 L 333 L3n2 . 35& 410 L4529 . 444 452
T 37 1] 3 = : L FK o
“o 1' JL * 5‘ 1 —J- .4\4,_) J- ¢ 43':' L .54..» 566 -—— .Sbh J- .5.7~—dL .48‘- - \
i
v
i
s
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Degrees Longitude (+E)

Degrees Longitude (+E)

ot B
Xv -
-80
40 1.040 7
s0 1.020
120 .991
160 . 969
200 .90
240 . 9e 0
280 . 978
320 .999
360 1.&30-
-80
40 der
80 446
120 42z
160 qu4
200 397
200 397
) 405
320 429
%0 455 |

-60 -40 -20 0 20
1.140T 1.2auf 1,340 ] 14000 ] 1.4320
1.060] 1.1508] 1,220 {1.280] 1.31@

.997 | 1.020] 1.060 1 1.890 ] 1.120

932 L922 . 928 . 945 979

. 947 . 882 .879 » 989 924

G ., 882 . 878 . 388 . 923

L9235 . 925 .932 . 350 . 984
1.6720] 1.260) 1.100 ) 1.148] 1,170
1.110 1.218h 1.29&'.1.356 ’1.330

Case '

Input:

Date: June 20, 1968

Time: 12 UT

Altitude: 400 Km

F10.7 = 200

F10.78 = /50

Ap = /5 (Xp=3)
Output: 11 3

J70 Density (x10 Kg/N7)

Degrees Latitude (+N)

-60 -40 -20 0 20
347 X)) . 729 . 794 L B823
;498 .502 .624 -6?4 .733
Er 443 A 1K 9532
‘??b '36? |3?2 l385 '413
13 337 . 335 342 . 369
. 355 . 237 . 334 . 341 . 368
L3PT ] L3780 .376 | .389 L4174
446 4?77 514 . 947 376
.SEGJ_ .GB?JL .684 | .?424_ .7?1__

TABLE 3, (Continued)

Input:

Output

Cas

Date:
Time:

o7

Juns 20, 1968

12 Ut

Altitude: 400 Km

F10.7
F10.78

Ap

= /150
= /50
-4_00

xpr9)

170 Density (x10™1} xg/%)

Degrees Latitude (+N)

OKIGINAL PAGE 18
QUALITY

OF POOR

40

1.42v
1.32u
1.1€8@
1.030

. 987

. 986
1.0840
1.2008
1.284

40

.810°T

. 708
. 562
.458
419
2418
461
. 600

rd 1
-

1.37¢
1.300
1.190
1.110
1.080
1.970
1.116
1.22¢@
1.240

L7577

. 690
992
+ 520
+ 493
492
. 523
.618

.728 ]

80
1.28¢
1.260
1.220
1.196
1,180
1.180
1.190
1.230
1.270

.676
. 654
.619
993
+¥83
. 582
594
+ 628
667
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ORIGINAL PAGE I8 TABLE 3. (Continued)

OF POCR QUALITY

Cuc’.
Input:
Date: June 20, 1968
Time: 12 UT
; Altitude: 400 Kn
i F10.7 = 2%0
¥ F10.78 = 2%0
N 0 (Xp=0)
Output : .11 3
T J70 Density (x10 Kg/N7)
Do
Degrees Latitude (+N)
" -80 60 -40 -20 0 20 40 60 80
; ~ 40 TG ] LSau ] J9uS| 1,090 10180 Jrale 1200 ) 1, 130] 1,010
g L g0 .eu | 789 (851 .941 (1.010 | 1.0%@ 11,0000 1,030] .983
i B 20 ear| cess| léss| i7ae ! iree | Leos| .ss2| is9s| leaa
' ™ 160  L(E20 | .SPP ] .S5eS| .S7a ) .S%2 ] .63} .VOu| .?91| .898
“ §200 .o10] .S¢48| .520) .Stef .327 | .367) .64z} 751 .881
240 .ev9 | .54 .Si18) .S14] .S2e 5851 641 | ,7s50| .88l
2280 .&z1 ] .scol .5e9| .evs ]| .598 L6391 LveS | .res| .e9s
® 520 .o5°| .es2} .?2&| .ta2| .8%0 872 .90 .9a3z) .947
Baen lese] [7e3] il viaanfaltie fltse]ii14e] 1len0] 10000

Cuen

Date: June 20, 1968
Time: 12 UT
Altitude: 400 Km

F10.7 = 250

F10.78 = 250

Ap =5 (kp = 3)

Input:

Output: -1 3
J70 Density (x10 Kg/N™)

Degrees Latitude (+N)

m 80 60 -0 20 0 20 ‘0 60 80

R L R L R L R L B R LI E T

§ o g4 | wszrfriese] 1010 Laorse ] 1.23e | 1240 f t21e) 1 1ee
; 2120 .03 | .811 [ .s4s] .e87 | .e2s| .S74| 1.020] 1.070) 1,114
, S160 L27a | WM Lre) rax | oLeas]| o.ter| .es9 .9%¢f t.eve
) §200 .76 | €95 Leed| 660 .672) .71e) .798]| .913] 1.@5@
: 200 .76 | .094 | Leea] .ese| Leri| .mis| .79e| .912] 1,830
: g200 75| T30 Lrisf .?28 | .ven| .7e3q{ .ecS| .9se| 1.e7e
i B0 [c1i) ceee| lses| l9ar | lssr|sleso| 1i0sef 1i1eef 1120
: § w0 .o5t] .9e5 ]1.eva] 1.200 | 10280 1.330 ] 1.320) 1260 11180 _
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Degrees Longitude (+E)

Degrees Longitude (<E)

40

120
160
200
240
280
320

40

80
120
160
200
240
280
320
360

ORIGINAL PAGE 18
TABLE 3. (Concluded) OF

Case “.

Input:

Date: June 20, 1968

Time: 12 Ut

Altitude: 400 Km

F10.7 = 250

F10.7B = 250

Ap = 400 (kpe=q)
Qutput:
J70 Density (x107}! kg/u®)

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 20
t.79v f1.880 ] 2.05u 2. 100 J 2 2o} 200 2,270 |2.200 | 2.u80
1.710 | 1.500 | {,900 |z, 000 [Z.080 ) 109 )2.130 J2.100 | 2.050
1.6 | t.e70 ] 1.7t g.reo [ 1.8to ] use 900 J1.95@ [ 1.99@
1.5%0 | 1.%80 | 1.%60) 1.570 | 1.680] 1.v500 ) 1. 730 Jt.8230[1.9%0
1.6208 | 1.5406 ) 1.%a0) 1.%00 | 1.5'@] 1.550 ] 1.6¢6@ {1.790 [1.94@
1,620 J1.540] 1.%a0) 1.490 J1.510) 1.5¢0 ] 1,660 |1.790 } 1.940
1.e30 | 1.9881 1.570) 1,560 | t.600)] 1.650641.730 |1.840 ] :.950@
1,680 | 1.710] 1,700} 1,820 ) 1.880) 1.930 ] 1,960 |1.992 ] 2.010
tovae]1.gd0] 1o9v0] Zoove ] 2180 ) 2,008 ) 0o210 J2.160 | 2,070

Case‘z.
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Xm
F10.7 « 300
F10.78 = 2%0
Ap ~ |5 (xp=3)
Output:
PE: 170 pensity (x1071? kg/MYy
Degrees Latitude (*N)

-80 -60 -40 =20 0 20 40 60 80
towse T 210 1370 1.9510 [ teotu ] 1,650 ] 1,630 [1.550 J1.420
1,030 J1.t30 ] t.3sw] t.340 [ 1 ac0) 1,470 ) 1.470 11.450 |1.390

Joat | Lwun ] 1,040 1oe0e | 1130t 180 [ 1,240 1,298 1,330
ST LAy L288]  .898 Jazzl 97zl 1.0% 1,160 ]1.290
L9344 | LReT L8531 .B26 041 ] .892) .985)1.12011.270
BT E N -4 LB30]  .s24 .83%] .898 ] .983 11,1108 ]1.270
LTI T 8931 .90% Lo2ul .98 t.8c0 1,170 11,290
f.oue J1.03e] 1.090) 1,150 ) 1,210 1,260 0 1.3080 J1.330 1,350
.‘-“““dul-‘?0..J'3“W~‘-43“--"53“JL‘-5? __1.560_L1.51a‘L1.410__
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Degrees Longitude (<E)

Degrees Longitude (+E)

Ce e et

g2

120
160
200
240
280
320
360

40

80
120
160
200
240
280
320
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TABLE 4. TOTAL DENSITY VALUES GENERATED USING THE JACCHIA 1971 MODEL

Case L.

Date: June 20, 1968
Time: 12 ur

Altitude: 400 Kn

F10.7 = /00

F10.78 = 100

N =0 (xp = 0)

"371 Density (x10"2 xg/)

Degrees Latitude (+N)

-20 0 20

1.76@ 1.970 2, 8006
1.480 1.55 1.65@
L3932 1.0810 1.11e
847 689 778
952 . 381 667
. 950 ) . 664
.65¢6 699 . 789
1.0 l.140 1,240
1.600 1.7%5¢ {,.386

)
[
o

« s v »
gt ot Pt Gt b Dt Gt Pt Pt
. S STOEARIE A N

R N Y

.....
LR IR

awez.

Date: June 20, 1968
Time: 12 UT

Altitude: 400 Km

F10.7 = 100

F10.78 = /00

Ap = |5 (kp = 3)

"371 Density (x10”1! xg/M%)

Degrees Latitude (+N)

-20 0 20

. 2ed . 289 . 308
21 L 237 . 250
157 168 . 181
117 123 136
103 .17 » 120
. 103 .1av 119
118 124 « 137
i .18% .198
. 243 . 266 . 278

o . ;
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Degrees Longitude (+E)

Degrees Longitude (+E)

40

120
160
200
240
280
320

TABLE 4. (Continued) ORIGINAL PAOE 13
OF POOR QUALITY

Case 3.

Input:
Date: June 20, 1968
Time: 12ur
Altitude: 400 ¥m
F10.7 = /00
F10.78 = /00

Ap =400 Xp=9)

Output: -
J71 Density (x10”M1 g/t

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 80

L P23 .78%  .855 ,.914 . 956 L9774 966 .93z .879
L T0% .748  .793  ,83% . 869 .89 .896 .BS? .8o4
L689 .689 .7ed 719 .74l P66 .793  .819 .84
LB7D 644 .831  ,632 L 647 675 o716 787 .B21
L 667 .626 .685 600 .611 .640 .686 7?47 .814
L6657 626 .604 %593 .61@ .639  .686 .?46 .B14
L 674 645  .634 53¢ . 650 678 719 7?69 .B22
. 694 ,?85 .725 .?50 L7758 L.799 .B2e  .837 .84
L7117 i LB28 830 . 918 .238 +%3p .913 .872

Case 4

Input:

Date: June 20, 1968

Time: 12 ut

Altitude: 400 Km

F10.7 = /50

F10.7B = ;00

Ap = /5 xp = 3)
Output :
PO 171 pensity (1071 g/

Degrees Latitude (+N)

-80 -60 -40 -20 (i} 20 40 60 80
JERm L2780 J328 . 364 L3970 L4111 .485 .379 .338
Lx19 .24% L 275 . 306 L3368 (346 .351 ,344 'ddf
L2006 J206 L2133 \ 225 240,257 276 .294 .36%
TR T b | JAv2 L1880 197 .224 .2%8 .296
L9z L1888 L1859 153 L, 159 176 L2684 244 .291
L1620 .168 . 155 . 152 .158  ,17% 204,244 L2391
-19? -179 01?2 -1?4 -182 u199 1225 1259 'gge
L2180 .21 . 229 246 .263 .230 .295 .307 .314
LEEG L2688 .28 L339 L3368, 383 L381 .364 333




A

E

Degrees Longitude (+E)

Degrees Longitude (+E)

40

120
160

240
280
320

40

120
160
200
240
280
320
360

TABLE 4. (Continued)

Case 5. OF PooR QUALITY

Input:

Date: June 20, 1968

Time: 12 Ut

Altitude: 400 km

F10.7 = /50

F10.78 = /50

Ap =0 (xp = O)
Output: -1 3

J71 Density (x10 Kg/M")

Degrees Latitude (+N)

N ] -60 -40 -20 0 20 40 60 80
2S¢ 385 (382 L4185 453 N | 463 . 432 . 383
242 208 . 309 . 345 <374 . 393 L3920 . 390 . 309
.22 .226  .235 L2490 L2886 .287 . 389 . 338 349
.214 .193  ,18§5 .18 188 216 « 247 . 237 « 333
219 . 181 . 186 164 AT . 190 224 271 .32
L2108 . 181 . 166 L1ed 178 198 224 2N 327
L2158 .195 [ 18¢ 188 .198 218 . 249 . 289 . 333
. 238 .238 254 W 273 . 294 L3114 .332 . 346 . 354
L 248 L2910 339 . a2d LHLE L 43V L35 J414 Lare
Caseb.
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Km
F10.7 = 150
F10.78 = 150
Ap = |5 (xp=3)
Output: -1 3
J71 Density (x10 Kg/N”)
Degrees Latitude (+N)
-80 ~-60 -40 -20 0 20 40 60 80
. 359 417 482 . 542 985,604 . 595 361 . 507
D343 .37y .421 .463 .49 .S18  .52¢4  ,S14 .93
. 325 .32% ,335 . 352 372 .39 422 447 467
L3111 .28% .2V4 276 287 L3812 . 349 L3977 449
.30% .270 .252  .248 .257  .281 »322 ,378 442
. 305 278 .251 . 247 .25¢ .28} . 322 L377 442
311 286  .276 278 .29 ,318 . 352 L399 (450
<330 .339 357 + 380 L4084 427 L4488 . 464 474
350 .401 .456  .507 .54 .566  .564 541 .500

11

ol ¥, 4 7 EADT
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Degrees Longitude (+E)

Degrees Longitude (+E)

g3

120
160

240
280
320

40

80
120
160
200
240
280
320
360
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ORIGINAL PAGE 18

TABLE 4. (Continued) OF POOR QUALITY

Case 7

Input:
Date: June 20, 1968
Time: 12z ur
Altitude: 400 Km
F10.7 = /50
F10.7B = /50
Ap =400 (Xp=9)
Qutput:
PUEE 171 pensity (1071 kgned)

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 86
1.966 1.15%8 J.248 1.328 1.3886 1.408 1,390 1.3%50 1.270
1,040 1.@89%6 t.1e0 f,.210 1.2e8 1,296 1.360 {.2806 1.250@
1,010 1.818 1.836 1.5 1.9886 1,120 1,168 1,190 1.229

. 990 . P49 . 931 . 934 « 952 992 1.858 1.120 1.190

. 981 « 925 . 894 . 888 .902 943 1.818 1.,0%0 1.19@

« 981 . 924 . 893 . 887 . 901 942 1.610 1.090 1.180

. 991 . 951 . 935 . 938 + 958 997 1.650 1,128 1,200
1.020 1.83@ 1.8e60 1.108 1.13@ 1.1606 1,198 1.220 1.230
1,856 1,138 1.206 1,276 1.338 1.35¢ 1.350 1.328 1.260

Case 8

Input:

Date: June 20, 1968

Time: 12 ur

Altitude: 400 Kn

F10.7 = 200

F10.78 = ;50

Ap = /5 (kp=3)
Output: 1 3

J71 Density (x10°°" Kxg/M”)

Degrees Latitude (+N)

-80 ~-60 -40 -20 0 20 40 60 80
.450  .529 .607 €76 727 ,749  .?39  ,e99 ,635
441 484 .534 583 .623 .648 «655  ,644 L6117
.4186  .419  .431 451 .476  .504 .53%  .%c4 ,%g9
. 401 L3714 .357 ,3%59 373 .403 448 505 587
. 395 352 .33 325 .336 .366 416 482 559
.39%5 .3%52 .32%  ,32%  ,33% .36%  .415 482 .5%9
. 482 372 .360 362 377 .407 . 451 .587 .5%68
424,436 .458 486 514  ,.%42 566 .%85 %95
. 449 .51 .57S B3 681 705 . 703 L67% LE27

W
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ORIGINAL PAGE B
TABLE 4. (Continued) OF POOR QUALITY
Cuo’
Input:
Py Date: June 20, 1968 ,
Tine: 12 Ut L :
Altitude: 400 Kn LSRN
F10.7 = 250 \
F10.78 = 240
Ap =0 (xp = Q) :
Output: . |
J71 Density (x10"11 kg/u¥) i
t
E
§
Degrees Latitude (+N)
a -80 -60 -40 -20 0 20 40 60 80
L 40 +TRE (903 1,020 1.13@ 1.200 1.23¢ 1,220 1.1eb 1.060
9 g -765  .833 .91 L9986 1,850 1.080 1,190 1.880 '.04¢
3420 729 P89 (74w 781,828 .BEd 912 957 .994
o160 002,652 ,é31 .63+ 657 .75 P77 .866  .962
& 200 L692  ,623 586  .97¢ .59 .645 725  ,830 .949
240 +6¥1  .B2&  ,585  LSUT .595 644 (724,829 .999
% 280 -703F  .655 (835 .e3% &3 .710 781 869 .963
¢ 339 739 757 791 B35 Lgve .922 968,989 1.010
3 30 LTYE .373 L974  1.070 1.138  1.178 1. 179 1.1g0 1.8%@
Casolo.
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Kn
F10.7 = 250
F10.78 = 250
Ap =5 (kp =3)
Qutput: -1 3
J71 Density (x10 Kg/M™)
Degrees Latitude (*N)
:; -5 -60 -40 -20 0 20 40 60 80
o 40 @47 1,070 1,190 1,300 1.380 1,410 1.480 1.340 1,240
g L9 .994  1.08@ 1.15@ 1.220 1.260 1,270 1.250 1,219
& 120,884 .884 .95 .94  .980 1,030 1,080 1.120 1.16@
" 160 855 .82  .?77%  ,7?s32  .,8@7 .8%3 ,934 1.03@ 1.13@
3 200 844 Nrdrd .730 722 . 741 . 794 .8806 ,99%1 1.,12@ :
240 . 344 V69 T29 721 748,792 .878 90 1,129
v . noa * '9 a :
§ 280 856 .805  .?83 .78 .813 ,8€4  ,939 1.030 1.130 :
ro320 .894 <914 .98@  ,99¢ 1,040 1,090 1,130 (.160 1.189 ’
& 360 _.93h 1,040 1.140 1.240 1.310 1.350 1.340 1.30@ 1,220 ¢
%
| g
-
v
\
13
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Degrees Longitude (+E)

Degrees Longitude (+E)

40

80
120
160
200
240
280
320

40

80
120
160
200
240
280
320
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ORIGINAL PAGE B
TABLE 4. (Concluded) OF POOR QUALITY
casell.
Input:
Date: June 20, 1968
Time: 22ur
Altitude: 400 Km
F10.7 = 250
F10.78 = 250
Ap = 400 (¥p=9g)
Output: -
J71 Density (x10"31 xgne%)
Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80
1.820 1.960 2,178 2.228 2.300 2.340 2.328 2,260 2.1%50
1,790 1.870 1.970 2.130 2.138 Z2.178 2.180 2.160 2.194¢
1.728 1.75@ 1.?76 1.819 1.860 1,916 1.970 z.028 2Z.148@
1.710 1.658 1.628 1.826 1.850 1.720 1.800@ 1.918 2.030
1.7080 t.61@ 1.568 1.55@ 1.578 1.6é46 1.740 1.878 2.019
L7O0 1.610 1.%6@ 1.558 1.570 1.648 1.740 1.870 2.01@
718 1.659 1.6%@ 1.63@ 1,660 1.72a 1.818 1.920 2.030
1.768 (.78@ 1.826 1.889 1,938 1,98 2,038 2.130 2,150
1.818 1,928 2.848 2.150 2.238 &.278  2.260 2.220 2.130
Cuselz
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Km
F10.7 = 300
F10.7B = 250
Ap = )5 (xp=3)
Output: -1
J71 Density (x10”11 xg/®)
Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80
t.own 1,220 1,060 t.478 1.560 1.5%0 1,589 1.91@ §,480
t.onl 1,148 1,230 1.319  1.380 1.430 1.440 1.420 1,370
1.600 1.820 1,940 1,088 1,120 1.188 1.23@ 1.288 1,320
987 . 328 .98 . 286 . 934 .9% f.eve l1.18@ 1,298
L9374 , 893 . 849 . 840 . Bel L9199 1.81@ 1.14@ 1,270
- B2 . 848 . 839 . 859 L9918 t.91@ 1.146 1,279
. 358 931 07 L9122 . 340 L9997 1,080 1.188 1.290
1.0 1.0%0 1.999 1.148 1.190 1.2486 1,290 1.328 1,349
1,080 1.196 1,300 1.419 1.480 i.52v 1.528 1.47@ 1,398
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TABLE 5. TOTAL DENSITY VALUES GENERATED USING THE JACCHIA 1977 MODEL

Case ‘
Input ORIGINAL PAGE IS
Date: June 20, 1968
Time: 12 UT OF POOR QUALITY
Altitude: 400 Km
F10.7 = /00

F10.78 = /00
Ap =0 (kp=0)

OQutput: .
J77 Density (x10”1% xkg/n%)

Degrees Latitude (+N)

g -80 -60 -40 -20 0 20 40 60 80
T a0 943 11.240 | 1,570 | 1.ase | Eoeenicotge 20140 f1 9k | 1.7l
§ g0 .910 [1.118[1.339 ] 1,566 | 1.7clr) 1,898 11,920 11,870 1.730
3 120 .81¢ 793 | L3860 ezl t1.e00) 1,160 ]1.330 |1.500 ] 1.610
‘% 160 773 880 639 JE7S 777 .932 |1.130 [1,35@ | 1.368@
§ 200 .740 619 . 569 591 682 .835 |1.64@8 |1.270 ] 1.5180
= 240 .723 A7 N 49 976 L7273 .934 1.200{ 1.490
0 o280 . 790 719 esr el L5291 .979 | 1.170 1,380 | 1.570
$ 320 .gex | 927 |1.epe | r.1Ee ) l.2Te) 1,410 11,530 11,630 | 1.66@
§ 60 .5w8 JL.ovo )y, eee ] t.eve ) 1,650 )1, V6D 11,810 1.7960 1 1.700
Casez.
Input:

Date: June 20, 1968

Time: 12 UT

Altitude: 400 Ka

F10.7 = /00

F10.78 = /00

Ap = /5 (¥p = 3)

Output : -11 3
J77 Density (x10 Kg/M™)
Degrces Latitude (+N)

@ -80 -60 -40 -20 0 20 40 60 80
T o40 1.Iiu 1.3e0 | Loeou |2 d00 | Z0600 ) 2,040 Z.zze|e.ecu ) 1.99%0
§ 80 1.289 11,260 | 1.370 1 1,760 | 2180 2,330 2,160 | 1.900 | 1.900
2120 1.180 | 950 | L8391 978 | 1.230]1.440 | 1.51a 1.54061 1.770
D160 1.040 | (816 | 693 | .77 | .96e)1.140 | 1.2¢60 | 1.400]1.750
§ 200 .935 €93 | L6261 765 .854| .997 | 1.1z2a|1.330) 1.760
L 240 902 ._b,‘:.'b' 562 613 J716] .833 986 | 1.320] 1.800
v 280 . 968 ..9‘9 731 . 291 t.920] 1,100 | 1.230 J 1.6006 ) 1.948
320 1,040 | .995 | 1.1401 1,390 | 1.560) 1,590 | 1.580 1.820) z.0380
P30 1.118]1.150 ] 1,396 1,780 | 2.ec0] 2060 l1.690 | 1.890] 2.000_

15




TABLE 5. (Continued)
‘i
A Case 3.
i . Input:
4 Date: June 20, 1968
T ' Time: 12 UT
s Altitude: 400 Kn
i F10.7 = /00
¢! F10.78 = /00
: Ap ~400 (Xp=9)
) Output: -
. J77 Density (x1071! xkg/)
Degrees Latitude (+N)
: z? -80 -60 -40 -20 0 20
| ~ 40 1.7uw L748 | L36s - Tlu ) ey
’ v 1 301 s Iy Laed K
; L g0 +.099 |1.6ue ] 323 A ¢ ]2 601
3 20 -o1%e | .98k | .238 | .18s | 311 lspr
. ‘w 160 1.930@ a0 B e . 14x L2951, 287
{ § 200 1.45¢@ LHET ] 120 -155 L2334 221
; - 20 1.129 S22 18 <153 120|159
$ 280 1.9c0 | .230] .1951 23K 2581 197
® 320 t1.11@ ] .22 .2te ] L399 40l ] L ze2
§ 360 _1.330 ] .40R) .23n ] o424 ] .09V | 412
Case 4.
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Km
F10.7 = /50
F10.78 = J0O
Ap /5 (kp=3)
‘ Output: 1 3
. J77 Density (x10™"° Kg/M°)
Degrees Latitude (+N)
Q:.:‘ -80 -60 ~40 -20 0 20
DT R -1 BAPE-F-2 3 - T - TV 2 B VT T
3 80 .1%e a9l L 233 | L a 38T .Sb.
= 120 + 181 181 150 SATD 222 L 252
‘w 160 .17 141 i Sy . 146 N G . 204
§ 200 .10 JA2e SH1E ] 138 el . 188
, 240 132 114 Si88 1 119 | L 136 152
o 280 163 141 « 147 167 . 185 . 193
k320 .17 174 204 b L2499 | .21 L2E8
£ %0 182 ctes] izaz ] [3eé_l i34e_] l34e

s = &

40 60
R el
™ 440
273 346
217 . 381
135 . 345
&2 LETE
367 1,370
408 [1.310@
B =1
46| -884_
40 60
ERNC » 321
354 . 307
258 « 2585
217 231
193 . 220
i7e 218
204 254
258 288
BB&J_.EQQ_

80
1.439
1.218
1.12a
1.240
1.480
1.800
2.119
2.8490

| 1.73¢

o sttt P i+

- e .

st

iy

ol
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Degrees Longitude (+E)

Degrees longitude (+L)

TABLE S. (Continued) ORIGINAL

Case 5

Input:

Date: June 20, 1968

Time: 12 UT

Altitude: 400 Km

F10.7 = 150

F10.78 = /50

Ap =0 p=0)
OQutput: -1 s
J?7 Density (x10 Kg/N™)

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 80
40 L od L booary LR T Rk TS R .'339
80 .ovu | oLewd | 0326 | o388 | oLq02 | Lqze | o428 Lol . 384
120 218 B ICEN B3 I 23 L35 .28z R IR BT 383
160 209 MR- I B Gl . 185 L2ay L2358 L2VE ) L3104 . 352
200 ,I01 ICHE ST L1686 184 | 214 ] L2833 ].298 . 344
240 197 1wl BEY! 144 181 191 L2333 f.284 . 338
280 212 L1197 . 199 197 21T 248 L2721 L318 . 353
320,229 L2498 | LosE 28t .30 . 329 L399 | 366 370
360 (237 B I D I . 340 LaTA . 398 Aue ] L 3% L_ 372
- S, ———— - —— e—p— — = anamnl -~
Caseb.
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Km
F10.7 = /50
F10.7B = /50
Ap = )5 (kp = 3)
Output: -
J77 Density (x10”11 xg/M%)
Degrecs Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80
40 .t Uy RIS | LY N T T oY Al R
80 .. ud I, NS S Ly ARSI B St RSO IR YT
120 249 2o A T LR B SO B | 349 « 393 . 344 L3ANT
160 23R 195 182 CE Ao ) . 289 20t S Ik . 370
200 .21® S 1v 197 L2 . 296 L2068 . 298 + 37t
240 L2100 ST . 150 I i . 208 218 . 236 292 377
280 .23 202 210 245 OBy v L2279 . 339 401
320 239 248 291 3T LATH .3;_-3 L 348 . 333 417
60 .50 | .ave | .33s | cees_L.ava_f o.eer ] ooann fooser Jate
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Degrees Longitude (+E)

Degrees Longitude (<E)

40

120
160

240
280
320

40

80
120
160
200
240
280
320
360

-80
1.9
2.15%0
2.140
1.990
1.628
1.348
1. 300
t.2n0

1.5%6u
sl

-80
a1 )
o352
HR
oo
k-1
., 28¢
. 384

330

-60

1.078
1.33@
1.25%0
1.010

618

T Mg T

TABLE 5. (Continued)

Case Z

Input:

Date: June 20, 1968

Time: 12 UT

Altitude: 400 Km

F10.7 = /50

F10.78B = /50

Ap = 400 (Xp=9)
Outpu

t: <11, 8
J77 Density (x10 Kg/N”)

Degrees Latitude (+N)

-40 -20 0 20
L 6AY LOQ2 b0 w1, a5
583 .92 11,280 fLl.340
L9454 414 M .31e
. 398 « 387 074 a3
L 282 431 Jedt 562
P | LI 829 » 402
L 390 541 ik . 4859
. S LB N & LB2%
. '"GG:G_J_X ~uln 11, 3‘80__ .91 l__
Case 8

Input:

Date: June 20, 1968

Time: 12 ur

Altitude: 400 Ka

F10.7 = 200

F10.78 = /50

Ap = /5 (kp=3)
Output

'377 Density (x1071} kg/m®

Degrees Latitude (+N)

-20 0 20

Y .V oY TR
G55y s on9 L 59Y
CHTN 434 S48
LR A . 401
R N . 388
258 L7 . 387
. 347 L 3VE . 37

T 519 « 496

J-‘S?t.__-E‘SE.—J- 1614—-

40 60 80
afE [touin ] 160
.S1a 899 | 1.030
624 6631 1.5386

. 498 698 ] 1,640
430 .89211.8860
455 [1.240 ] 2. 140
o0l 11,740 ] c.410
.736 fl.718 ] 2.370
.esed_x.sxn__e.xxa__
40 60 80

. 6:‘~.': . :‘('l . 541
Y-S 5 T X R )
c"‘.':l o‘bl .49?
1t 421 <489
. 268 . 4u0 . 498
324 391 . 496
376 448 . 929
edul 383 . 945
.5444..5;?;3"_.5“2_

e wosn iR 10 )




Degrees Longitude (+E)

Degrees Longitude (+E)

g

40

80
120
160
200
240
280
320
360

40
20

-
g

SEEEE

TABLE 5. (Continued)

Input:

Output :

Case 9

Date: June 20, 1968
Time: 12Ut
Altitude: 400 X
F10.7 = 250
F10.78 = 250
Ap =0

377 Density (x10”1} xg/®

(X =0)

Degrees Latitude (¢N)

-20 0 20
1.800 Jl.vosw |1.060
. 398 . 951 LA77
. 620 563 .7l4
526 L5961 616
. 481 519 573
33 464 524
. 951 . 583 .32
23 Y .398
L85G . 983 Q26
— —p -
Cucio.
Date: June 20, 1968
Time: 12 T
Altitude: 400 Km
F10.7 = 250
F10.78 = 250
Ap Y (kp=3)

J77 pensity (x10°1! xgnd®)

Degrees Latitude (+N)

-80 -60 -40
. a1 91
L8658 L X 824
B2 « 599 s
. 591 L X 518
973 508 477
964 481 .437
. 599 562 542
« 634 +661 087
.652_J_.?3? 90 _ ]

Input:
Output :

-80 -60 -40
632 Loz ] W91
624 s 674 778
. 98¢ .550 | .S58
. 564 .50z | .504
540 471 493
.526 457 479
112 T .10
. 585 L3l TEG
.634_L erz | .50 |

-20 0 20
1176 Jlosow ) 1.29
.997 1. 180 J1.210
.680 | -815 | .88¢
.59 | 698 | .7%6
572 ) 646 | 683
531 | 577 ] .99
623 | TV | Le9r
.894 | %41 | 889
1.ede f1.130_|1.080_|

ORIGINAL
OF POOR

40

1.1.0u0
1.09a
868
. 7595
&80
. 603
679
817
. 946

. 984
. 950
.834
766
+ 735
. 785
770
862

.928a

00 D e () == & ¥
LCRAENTAY. Lo N

ST =9~ 00O L

@
o
~

.980J

4

.924
L1993
.861
.847
847
. 854
.896
.925
923 _

19
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Degrees Longitude (+E)

Degrees Longitude (+E)

g2

120
160
200
240

320
360

o &
(=N -]

120
160
200
240
280
320
360

1]
.3
o

3
P
-

TN -

g
EER NS VL ESE SN

ON L AT =) B T e
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P
|
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....
MT-

« = s s e

1
[-
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[PV SO SN S
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SR

-y~
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TABLE 5. (Concluded)

Cnso".

Input:

Date: June 20, 1968

Time: 12 UT

Altitude: 400 Ka

F10.7 = 250

F10.7B = 250

Ap =400 (kp=9)
Outpu

Degrees Latitude (+N)

et mmr et e TR At

OF POOR QUALITY

t: -11 3
J77 Density (x10°°° Kg/M™)

60 80
L8 L)
159 239
S 228
S a1 J237
158 258
. 192 . 280
243 » 305
. 245 . 393

[ .2n9 | .osr

~40 -20 0 20 40
‘ .1 ';‘:l .Z‘:”}U 3 '_“:U:'C YN
P S ded o U . 311 Cdde
R AU RIS L2032 152
. 3E0 . 1ite e . 189 123
LAy 124 o . 149 L1082
L AVE o B N B . 1088 . 181
10w 178 131 114 130
dow IR L 24z 149 ] 14
| .l.:‘_-_h_ ..'4t.__ .‘506-_4 .;;11_' .14--_‘
Case 2.
Input:
Date: June 20, 1968
Time: 12 UT
Altitude: 400 Kkm
F10.7 = 300
F10.78 = 250
Ap = |5 (kp=3)
Output: .11 3
J77 Density (x10 Kg/M™)
Degrees Latitude (+N)
-40 =20 0 20 40
1,850 {1,390 J1.500 ] 1470 ) 1,.0:r0
. 311 1.180 11,350 ]1.398 11,288
. BSE . Gau L9594 | 1,638 |1.010
594 . THY LE20 . 284 LETE
. 98¢ B7E Bl . 801 . 792
571 LB33 ) .701 . T4
a7 19 . BY3 839 811 . TBE
$894 Fl.840 | 1.0%0 11,030 . 940
Jd 985 .20(1__1.308_‘_1 .d30__1 . 680

60 80
l.1vv 1 1.0650
1.u20]1.03¢
.944 | .987
L2781 9718
.829] .978
.807 1 977
.897 11,020
.991 ]1.0%8

[ 1.030]1.0%0




-y e o wwa m

i e - N . - . PR

AN o IR e N G RIRITNR R P STRAY 5 MR R

N A N T AN P ovris, 4

ORIGINAL PAGE I3
OF POOR QuALITY

Tables 6, 7, and 8 give the percent difference of inter-model density change for the respective
370, J71, and J77 models, given a change in flux and/or geomagnetic index. Besides the standard 81
point matrix output of density change given in percent, the tables give the mean and standard deviation
of all 81 matrix computations, along with the lowest and highest matrix value (both used to compute
range). Also, the 81 absolute density matrix values for each case have been processed and mean, with
standard deviation results, have been computed and are listed on each table.

TABLE 6. PERCENT DEVIATION OF JACCHIA 1970 DENSITY DUJRING A
CHANGE OF Fy¢ 7 AND/OR A,

A J70 p (Case 2 ) as % of J70 p (Case ) )
F10.7 = /00 F10.7 = /00
F10.78 = /00 F10.78B = /00
Ap = /5 Ap = 0
Degrees Latitude (+N)
m -80 -60 -40 -20 0 20 40 60 80
L ‘o ll‘}uf;‘ S“»"! IZ'::-'." 5;:..-.:: 4:::1 II ‘Lo? 45-.‘ 5”-3 t:|5|r-‘
o 80 i oTen loduie | osg.n ]oSsod | 40 ST S4.9 ] sdae
B o120 Jav bovmow b e b vz b oL 4.0 Al.3 0 59,4
S O160 T do.®  BS.S @6.w 0 31.8& 80,9 T4.8  69.8 61.3
& 200 30,73 Rl A - U - - B S-S N SW. 5 ve.? ol 9
8 240 3=6.0& 39,3 ERTLL 33,7 E I BV .8 Tk 7l.0 6209
w 280 .4 B80T BTUY ge.e ®l.G P9.S 0 FELA L E5.3 0 k1.3
$ 320 0 TE.B TIis em.S w51 83,0 811 59,8 53.8
é. 30 L1 nY LK 60, 9 55.5 51.4 Su. @ 0.0 g2, T, &

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computatijor: :

Absolute Density (xlO'llKg/Ms)

* Mean 1 = 0.104, SD 1 = 0.044
* Mean 2 = 0,172, SD 2 = 0.0%9

Density Differences (%)

High = 93.7
Mean = 704 %, SD= 13.4%
Low = 469 %
Range = 46.8 %

* 1 indicates reference model. 2 indicates
mode]l used as a percent of the reference
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40
80
120
160
200
240

320
360

Degrees Longitude (+E)

22

-80

AT 2
412 3
431.8
449.2
457.1
157.1
449. 2
420,
FuE, 8

J41.1
J?UO E‘
426, 7
479, 3
S0, &
506, &
431,14
412, 2
353,48

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

[ T L

S‘“{‘
TABLE 6. (Continued) ORIGINAL PAGE 18
OF POOR QUALITY
J70 Case as & of J70 Case 2
F10.7 = /00 F10.7 = /00
F10.7B = 00 F10.78 = /00O
Ap = 400 Ap . /5
Degrees Latitude (+N)

-40 =20 0 20 40 60 80
g?g.g §59.9 23%9,2 32,2 235.9% 2%50.9 278.¢
333.3 900.9 £308.5 Ze8.8 26?.5 273,.8 288.9%
409.4 388.7 370.2 348.9 331.6 316.0 302.8
453.9 4§8.l 471.9 441.¢6 461 4 3%56.2 316,68
S530.7 934.2 523.2 489.8 33.6  376.4 322.¢6
S31.6 5?5.! 525.1 488.% 437.8 375.¢ 322.6
464.$ 480, 465.5 440.5 4e0.7 354,77 316.5
ffﬁ.! 261.4 341.1 323,858 312.8 204,32 298.¢
09,7 V5.9 255.6 &46.1  248.4 221.4 oBz.8

Matrix Computations:
Absolute Density (xlo'1

lyg®

* Mean 1 =0./72 , SD 1 = 0,05¢
* Mean 2 = 0,768 , SD 2 = g, /15

High
Mean
Low

Range
* 1 indicates reference model. 2 indicates

= 535./%

Density Differences (%)

-3770*- SD = 89.9%

*22/.4%
= 3/3.7%

model used as a percent of the reference

ey s
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TABLE 6. (Continued)

ORIGINAL PAGE I3
OF POOR QUALITY
c J70 p (Case 3 ) as A of J70 p (Case /
£10.7 = 100 F10.7 = /00
F10.78 = /00 F10.78 = OO
Ap = 400 Ap = 0
Degroes Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80
40 87.% §28.§ 522,989 448.3 404,66  388.0  397.% 427,32  488.2
80 tou.e ;03.9 o8’ 0 335.6 499.8 469.1 464.6 4?7.2 508.3
160 STe.? 8.7 1009, 9 993.9 939,99 §Fe.? Pre.%5 e?l.0 571.a
200 204.% 1046.8 1118.4 1127.2 1995,.3 1004,8 863.3  713.9 586.7
240 Q06,1 1848.9 1118.9 1330.1 1102.4 1006.1 Géd4.6 713,77 S86.7
280 S85.3 3I7E6.8 18@0Q.0 982.4 928.F 87@.1 Fre.8 665,33 S71.8
320 U40.2 391.8 ?3?.3 67?7.7 o28.4 593.2 Se5.1 S46.2 5331
360 78l.p B0B.& 559,94 484,85 438.4 419,01 422.6 389.5 493.7

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10” }lkg/M%)
* Mean 1 = 0,704, SD 1 = 0.044
* Mean 2 = 0.768, SD 2 =0, /15
Density Differences (%)

High =//30./%

Mean = 7249 %, SD = 2/85%
low = 33309

Range = 742./%

* | indicates reference model. 2 indicates
model used as a percent of the reference




Degrees Longitude (+E)

63.3
65.9
68. 7
71.2
7s.8
v3.8
72.1
68.1
64.3

Given

TABLE 6. (Continued) ORIGINAL
OF POOR
¥,
J70 p (Case 4 ) as 8 of J70 p (Case 2 )
F10.7 = /50 F10.7 = /00
F10.7B = /00O F10.7B = /00
Ap = /5 Ap = /5
Degrees Latitude (+N)
-40 =20 0 20 40
59.5 57.3 55.2 54.94 54.8
3.4 609.3 58.9 S7.8 5¢7v.9
67.6 68.7 65.8 63.8 62.6
71.3 7a3.4 Fl.92 9.6 &6v.1
74.3 9.1 74.1 73.1 a8, 8
4.8 74.6 4.7 f2.2 7e.1
T1.6 2.1 va.7 7.6 63.1
66.¢ 65.1 63.3 62.2 61.6
6l1.2 58. 9 96.°¢ 55.7 56.3

Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10° 11l(g/M:")

* Mean 1 =0./72 , SD 1 = 0.059
* Mean 2 =),280 , SD 2 = 0,086

Density Differences (%)

High = 75,/ %
Mean = (5 4%, SD=5.9 %
Low = 544 %
Range = 20.7 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

PAGE B
QUALITY

58.4
59.5
68!‘
61.5
62.6
62.6
62. a
68.2
59.2
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Degrees Longitude (+E)

120
160
200
240

320
360

-80

45,7
45,9
49,8
S9,3
S1.1
S51.1
50.3
48,48
48.1

TABLE 6. (Continued)

ORIGINAL PAGE s
OF POOR QUAUITY
E J70 p (Case é ) as & of J70 p (Case 5) A
F16.7 = 150 F10.7 = /50
F10.78 = /50 F10.78 = /S50
Ap = |5 Ap = 0

Degrees Latitude (+N)
-60 -40 -20 0 20 40 60 80

48. ¢ 3%.9 32,8 30.3 29.6 30.@ 3.5 34.¢
43.4 49,0 36.9  34.8  33.4  33.3 34.9 39.6
48,2 46,7 45,80 42.9 41,4 39.8 38.2 37.9
93.3 S4.3 53,8 Sz2.@ 49,5 46.3 42,2 38.1
54.5 57.2 S8.0 S6.1 S3.8 49.4Q 43.8 38.7
54.5 6.6 §7.3 5¢.1 23, 4 49, > 43.8 38.8
5&.1 83.7 S2.4 S1.1 49.5 45,9 41,9 38.1
46.4 44,8 42,9 48. 6 39.0 272.9 37.0 36,6
41.¢ 3?7 34.4 32.4 31.3 31.3 32.7 35.8

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xxo'“xg/u:’)

* Mean 1 = 0.262, SD 1 = 0.09/
* Mean 2 =0.3(9 , SD 2 = 0./07

Density Differences (%)

High = 5B.0%
Mean = 43.6%, SD= ¥./%
l‘ou = 2906‘
Range = 28 4%

* 1 indicates reference wodel. 2 indicates
model used as a percent of the reference
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TABLE 6. (Continued) OF POOR m

F J70 p (Case 7 ) as \ of J70 p (Case &)

F10.7 = /)50 F10.7 = /50

F10.78 = /50 F10.78 = /50

Ap = 400 Ap = /5

Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60 80
& 40 223.8  193.8 168.4 151.4 139.2 134.8 137.5 146.8 161.2
o 80 229.0 288.& 188.2 171.7 162.3 156.4 155.8 159.5 166.9
3 120 239.4 238.0 228.0 219.3 208.& 197.9 {9@.7 181.3 174.8
S 160 F48.6 264.1  268.8 265.4 259.3 244.7 222.9 202.5 180.°7
% 200 252.9 276.3 287.3 288.9 284.2 268.1 241.5 213.0 183,7
8 240 252.9 27?5.9 288.5 299.2 284.4 269.2 242.4 210.1 184.3
w 280 248.9 263.8 267.1 264.5 257.1 242.9 224.@8 200.8 180.7
$ 320 #37.5 230.1 218.2 203.9 193.8 185,4 179.7 174.8 172.1
§-3¢o;24.9 199,2 178.2 168.1 148.6 143.8 145.6 151.9 163.5
]

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10” 1lkg/mM3)

* Mean 1 =0.369 , SD1=0,/07
* Mean 2 = /./03 , SD 2 = 0./58

Density Differences (%)

High = 290.2%
Mean = 3,77 %, SD = 4573 %
Low = /348%
Range = /55.4%
* 1 indicates reference model. 2 indicates
model used as a jercent of the reference
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TABLE 6. (Continued)
ORIGINAL PAGE 13
OF POOR QUALITY

G J70 p (Case 7 ) as \ of J70 p (Case S )

F10.7 = /50 P10.7 = /50

F10.78 = /50 F10.78 « /50

N * 400 Ap - 0

Degrees Latitude (+N)

~80 -60 -40 -20 0 20 I 60 80
3Twe 3130 64,7 233.3 S0, c0d,s  J08.T 4.6 28L.8
3934 32,6 JOR.S PS4 2536 J42.0 dl.1 0 odv. o 28l
Ja%.5  901.0  381.1 362.9 1.3 321,90 3056 2ge, 8 276,98
N I L 69,1 459,08 4de, 0 $1%9,. 3 w28 336, 28%.8
433,53 481,4 SQ9,0  Sld.T S00,7 48304 408, 8 380 2N
A24.3 453.3  464.0  45%.4 439,08 413,585 aTd.T 36,9 2878
‘.‘Q\?gt‘ RSJ.A 360‘9 333,11 100 29, & 3&5.9 376.5 E’l.t\
LT ST PR 9 S49.6 02903 22e.E Qad.4 2L, amnzvw?

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlO'“Kg/M;)

* Mean )} = 0.262 , SD 1 = 0.09/
¢ Mean 2 =/, /03, SD 2 = 0./58

Density Differences (V)

High 547
Mean = 35,/ %, SD = 90.5%
low  =204.3%
Range = 3,0 4\

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

27
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Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™}lkg/m

* Mean 1 =0.369 , SD 1 = 0, /07
* Mean 2 =0,52! , SD2=p,/37
Density Differences (%)

High = 48.57%

Mean = 42.3 %, S0 3.8 %

Low = F5./ %

Range = /3.4 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

{j;_,’??_ e e e s vy e Ay et P SN G2 8 e o~ Siiag = - "
PAGE 18
TABLE 6. (Continued) ~ ORIGINAL
. OF POOR QUALITY
H J70 p (Case 8 ) as % of J70 p (Case ©)
F10.7 = 200 F10.7 = /50
F10.7B = /50 F10.7B = /50
Ap = /5 Ap = /5
Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60 80
L 40 43.9  4l.& 3BT 6.8 38,7 35.1 35.5  36.4  38.@
80 4u.3 42,3 4B 39,0 3801 AT.e T2 3T.T 0 a38.8
3 120 44.5  44.7 $4.1 43,4 4.5 41,5 48,9  49.0 39,4
B 0160 45.3 46,9 488 48,5 48,4 45.4 43,6 41.7 39,9
& 200 48,0 47,7 4T 9R.2 481 47. 0 45.80 42,9 40,1
8 240 4.8 47.F 4E.5 48,4 47.€ T.2 0 45.1 42,6 4@.2
w 280 45.7  de.d dEE 0 48,9 46,2 45,2 4306 41.7 4.1
O 320 44.9 44,3 d43.& 42,8 41,8 48.5 39,9 39.2  38.9
é‘- 360 43.5 41.8 39,5 37,9 3o.& 36,2 36.3 .8 38.4
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TABLE 6. (Continued) ORIGINAL PAGE 13
OF POOR QuALITY
' J70 p (Case /0) as \ of J70 p (Case 9 )
F10.7 = 250 F10.7 = 250
F10.7B = 250 F10.78B = 250
Ap = )5 Ap =
Degrees Latitude (+N)
~-80 ~60 -40 -20 0 20 40 60 80
40 22.7 2.1 18.1 17,5 15,3 14,8 1.8 15.9 17.8
80 3.1 21.5 19,9 18.8 17.4a 17.5 18.@
120 24,1 23,8 23,1 22,2 21.3 28.5 19,7¢ 19.¢ 18.8
160 4.8 26.4 2b. 2 26,8 2%8.% 24,3 22.7 2.9 19.4
200 4.9 26.8 2.7 &V.9 27. 8 26,3 4.3 21.86 19.2
2400 25,1 26.9 28.84 28.8@ A Y 2643 24,2 21.6 19.2
320 23,7 23.2 22.1 21.1 29.1 19.3 19.2 18.0 18.3
360 2.8 28.8 19.2 16,5 15.3 15.7 15.8 15.6 18,0

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlO'quln;)

* Mcan 1 = 4.790 , sp 1 = 0./99
* Mean 2 = 0.953, SD 2 = 0.2/0
Density Differences (%)

High =2%.0 %
Mean =2, 68, SD= 3.8 %
low =/4.8%
Range = /g8.2%

* 1 indicates rcference model. 2 indicates
wmodel used as a percent of the reference
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e ORIGINAL PAGE IS
! unoT TABLE 6. (Continued) gp POOR QUALITY

J J70 p (Case //) as § of J70 p (Case/0)

F10.7 = 250 F10.7 = 250
F10.7B = 250 F10.78 = 250
Ap = 400 Ap = /5
Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60
S 40 1eB.%  88.6  78.1 T@.d £5.4  63.6 64.5 ©7.9
o 80 193.3 95.2 86,3 808.2 4.5 T2.¢ 1.8 73.6
B 120 186.7 105.9 192.8 98,4 94,8 89,9 86,3 82.2
S 160 119.6 117.3 118.8 117.5 115.3 109.7 101.4 91.4
g 200 112.6 121.6 125.9 12?7.3 124.7 117.9 188.8 96.1
200 {12.6 121.9 {126.2 126.4 125.8 118.2 188.5 96,3
¢ 280 116.3 116.4 118.7 117.0 113.6 108.1 108.8 91.7
o 320 196.6 103.6 9g¢,@ 92.2 83.¢  85.& 81.5 8.9
,§' 360 161.2  93.7  8B.7 74.2 0.3 BE.9 £7.4 71.4

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™ ‘lxg/mdy

* Mean 1 = 0.953 , sD 1= 0.2/0
* Mean 2 = /.924 , SD 2 = 0. 227

Density Differences (%)

High = /27.3%
Mean = 95.4%, SD = /8.6%
Low = $3.6%
Rangs = (3.7%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

74.8
76.7
79.3
82.2
84.8
g84.8
82.2
79.5
75.4
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TABLE 6. (Continued)

OF POOR quar, ¥
K J70 p (Case //) as & of J70 p (Case9
F10.7 = 250 F10.7 = 250
F10.7B = 250 F10.78 = 250
AP - 400 AP - [
Degrees Latitude (*N)
~ -80 -60 -40 -20 0 20 40 60 80
W
L 40 146.5 126.5 119.4 98.2 98,7 87.7 89.2 94,7 105.9
80 iSw.4 137.2 123.3 112.5 1@5.9 1@1.9 190.9 103.9 108.5
3 120 156.6 155.8 149.5 142.4 136.3 129.@ 123.@ 117.9 113.1
2 160 {62.9 173.8 176.1 174.0 178.3 160.7 1472.1 131.4 11?.¢
® 200 155.6 191.0 188.5 199.7 186.5 175.1 158.6 138.3 12e.:
8 240 (6.8 151.5 199.6 18%.9 187.1 175.¢ 159.8 138.,7 120.2
o 200 162.5 172.4 175.9 173.4 187.6 158.2 145.4 131.4 117.1
$ 320 (55,7 150.7 141.8 152.7 126.5 121,3 116.3 113,58 112.2
H 360 147.1 139.3 115.1 182.9 96.4 93.0 93.9 98,2 107.0

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™lkg/m®)

* Mean 1 =0.790, SD 1 = 0./99
* Mean 2 =/.824, SD 2 = 0.227
Density Differences (%)

High = /90.7%
Mean =/38.3%, SD =~ 30.1%
Low = 8§7.7 %

Range = /03.0%

* 1 jndicates reference model. 2 indicates
model used as a percent of the reference

3

el



oD
(=]

Fot Tod $oi £:3 Fo T P I 3

[N VLAY WAVE AN AR TR
- - - - Ll

D =J0 DO 5o LR o

Degrees Longitude (+E)
PP N N N
~ SHOOND®D
§c8°ooooo

s

ORIGINAL PAGE 1S
OF POOR QUALITY
TABLE 6. (Continued)

L J70 p (Case/2) as % of J70 p (Case/O)

F10.7 = 300 F10.7 = 250

F10.78 = 250 F10.7B = 250

Ap s |5 Ap = /5

Degrees Latitude (+N)

-60 -40 -20 0 20 40 60
21.4 28,2 18.9 18.4 17.9 18.1 18.3
22.b6 U, 28.7 19.3 19.5 18,5 19.8
23.2 23.4 22.9 21.6 21.1 21.6 20.6
24,3 24.95 24.4 29.1 23.5 22.8 21.3
24,7 29.2 25.8 25.1 24,8 3.4 2e.7?
4.8 25.8 25.2 25.4 24.95 23.9% 21.7
24,2 4.9 24.3 24.08 23.6 22.9 21.9
2.8 22.86 21.4 21.4 21.2 20.4 2e.9
.2 20,2 19.2 19.5 1g.0 18.¢ 19.8

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'ul(g/lls)
* Mean 1 a0.953 ,SD1=02/0
* Mean 2 = /./57 ,SD 2 = 0.235
Dencity Differences (%)
High = 25:2%
Mcan = 2/.9 %,SD= 2./ %
Low = /7.9 %
Range = 7,3 §

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Case 5
F10.7 = /50
F10.78 = /50

Ap

-20

TABLE 6. (Continued)

(2]
Degrees Latitude (N)
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J70
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T ot Wl g v P et md el

owoo o

o0
(3+) apni1duon saaadag

-80

33

utations:

66.3%
* 1 indicates reference model. 2 indicates

= /59.7%, SD = /9.0 %

= ’9/:2 ‘
= /2490

Matrix
-

High
Mean
Low
Range

* Mean 2 = 0.262, SD 2 = 0.09/
model used as a percent of the reference

* Mean 1 = 0./04 , SD 1 = 0.044
Density Differences (%)

Absolute Density (x10" xg/n’)

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
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ORIGINAL PAGE IS
Tables TABLE 6. (Continued) OF POOR QUALITY

N J?Og‘Cqu}u‘of”Og‘Cuoé]

F10.7 = 250 F10.7 = /50

F10.78 = 250 F10.78 = /50

Ap = O Ap « O

Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80

40 219.5 200.7 183.8 171.1 162.8 159.6 160.9 167.8 177.9
80 £23.7 211.1 198.,6 186.9 179.@6 174.2 173.9 175.4 182,95
120 230.1 229.1 223,11 217.8 2z1@0.1 2B3.& {197.9 192.5 188.3
160 235.1 245.% 248.8 245.2 242.2 233.2 221.1 206.6 191.9
200 228.9 251.3 258.6 260.& 256.,1 245,7 230.9 212.9 193.7
240 238.3 2%50.¢ 257.2 259.4 257.& 247.2 232.1 212.%5 194.¢
280 235.7 243.2 247.8 244.0 239,¢ 232.8 220.5 205.8 192.5
320 228.5 223.2 216.5 207.9 296.7 195.6 191.3 187.7 186.1
360 220.7 285.8 189.9 179.1 176.7 16€6.8 1eé.4 171.8 180.1

Given Input: June 20, 1968, 12 UT; 400 Xm Altitude.

Matrix @' utations:

Absolute Density (x10™ l'kg/M)

* Mean 1 =0.262 , SD 1 = 0.09/
* Mean 2 2,790 , SD 2 = 0. /99

Density Differences (%)
High = _2609%
Mean =2//.3%, SD=29./%
Low = /5965

Range = /0/.2 %

* 1| indicates reference r ~lel. 2 indicates
model used as a purcent of the reference
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TABLE 6. (Continusd)

qm'MGlll
OF POOR QuALTY
O imecueDuvorsmpiul)
F10.7 = 250 F10.7 = " °
F10.78 = 250 F10.78 = /00
Ap . O Ap - (o]
Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80
40 749,56 661.5 589.3 533.7 499.0 483.7 491.1 S517.5 S60.1
80 776.1 710.80 646.5 597.0 564.5 548.1 546.3 551.9 8§77.9
120 801,1 794.8 768.2 734.5 705.5 676.9 647.4 621.8 602.3
160 813,1 871.4 ©86.0 877.8 844.2 816.1 ?5%.7 691.8 ¢22,6
200 £24.2 905.5 942.1 946.7 929.3 8g2.7 B8085.5 716.3 €34,2
240 §24,1 905.5 9408.2 946.8 933.4 884.3 806.6 717.0 634,2
280 213.2 868.3 881.0 8&71.4 837.2 810.3 751.4 687.1 624,2
320 792.7 769.9 ?733.0 693.9 661.5 639.0 619,90 606.1 596,3
360 758.2 633.3 615.6 564.5 S527.1 S11.7 512.9 533.7 %?71.1

Given Input: June 20, 1958, 12 UT; 400 Km Altitude.

Matrix wtations:

Absolute Density (xlo'an/Ms)

* Mean 1 = 0./0%4 , sp | = 0.044
* Mean 2 = 0,790, SD 2 = 0./99
Density Differences (%)

High =746%y
Mean » 7/4./ %, SD = /3440
Low =483.7%
Runge = 463./%

* 1 indicates refirence model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (<E)

40
80
120
160
200
240

320
360

TABLE 6. (Continucd) OF POOR QUALITY

P J70 p (Case 6 ) as % of J70 p (Case 2 )

F10.7 = /50 Pr10.7 = /00

F10.78 = /50 F10.78 = /00

Ap s /5 Ap s /5

Degrees Latitude (+N)

-60 -40 =20 (] 20 40
115.6 188.1 103.4 99,7 98.4 98.7
118,86 114,5 109,86 186.8 104.4 104.8
128.,2 123,7 121.3 119.3 1e.1 113.4
130.6 131.5 133.9 1306.7 127.2 123.1
134,08 136.5% 136.9 13%5.2 132.4 123.8
134.0 136.2 136.6 136.06 {31.5 126.%
131.5 131.2 130,66 129.3 127.8 122.9
123.9 1290.% 118.1 115.6 112.4 111.3
117,86 111,2 1@85.8 102.6 100.7 101.4

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10''kg/e’)

* Mean 1 =0./72 , SD 1 = 0.059
* Mean 2 =0.369, SD 2 = . /07
Density Differences (%)

High = /36.9%
Mean =//8.8%,SDs= //./ %
Low = 934 %
Range = 3¢.5°%

* 1 indicates reference model. 2 indicates
model used as a percant of the reference
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TABLE 6. (Continued)

Degrees Latitude (+N)

F10.7

Ap

J70 p_(Case 10) as N of J70 p (Cnsoé )

L
-40

=60

Q

-80

N

Tl o T T LD
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D WO T O e
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0
4
4
8
9
June 20, 1968, 12 UT; 400 Km Altitude.

« 163.4y, S = /8./%

s 1299\
-« 2.5
* 1 indicates reference model.

- /72-4‘

Matrix Computations:
model used as a percent of the reference

* Moan 2 = 0.953, SD 2 = . 2/0
High
Mean
Low
Range

* Mean 1 = 0.369 , Sh ) = O./07
Density Difforences (%)

Absolute Density (xlo'llxg/MB)

Given Input:

To e S0 DO T T
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Degrees Longitude (<E)

S oaper T s

= AINAL
» + . TABLB 6. (Continued) OF POOR

R 370 p (Case /0) an N of J20 p (CozeZ)

F10.7 = 250 0.7 = /OO0

F10.78 = 250 F10.78 = /00

N - )5 p - /5

Degrees Latitude (*N)

-80 =60 -40 =20 0 20 40
40 4975 453,99 4139 384,77 384,20 3%e.0 3IW8.Y
80 S0W.4 4TS, 4484 413,704 392,00 3N
120 S22.%  S19,1  SA8.5 491,13 ATT.0 459,88 445,95
160 S3d. 4 55%.0 Se0.2 %e2.4 SS51.8 S2%.¢  NOO,7
200 S40,. 3 SVd.8  S588.8 5%1.8  SE4.3 S&2,0 52?.4
240 S40.3 ST S8R9 %91,.9  5a%.4 Se2.0  N2e.B
280 53%.2  S8T.7 SNG.T 8N, 9 S48.7 S3v.4 Soe.?
320 S00.6  SQAR, T 43R, 7 4P0.5 4539 438,9 432,90
360 S, 1 464,33 4291 39T FTT.e 3Pl dTA

Given Input: June 20, 1968, 12 UT; 400 K Altitude,

!gtrix Computations:

Absolute Density (x10*'xg/)
* Mean 1 = 0./72 , SD 1 = 0.059
* Mean 2 =0.958 , SO 2 = 0,270

Density Differences (V)
High = $PA%%
Mean = 478,34\, SD = ¢1.7%
Low = 356.0\

Range = 2859%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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ORIGINAL PAGE I8

TABLE. ‘Continued) OF POOR QUALITY
s J70 Case 7 ) as \ of J70 p (Case 3 )
F10.7 = /50 F10.7 = /00
F10.78 = /50 F10.78 = /00
Ap = 400 Ap = 4o0C
Degrees Latitude (¢N)
-80 -60 -40 -20 0 20 40 60 80
80 44,3 43,4 42.7 42,3 42,5 421 42,5 42,5 42.9
120 44.5  44.5 44.1 44,6 44,0 434 43,7 43,0 42,9
200 44, 15,1 45,2 45,3 48,3 45,1 44,5 44,4 43,2
240 44,8 95,8 45,03 45,4 48501 45,1 44.6 43,2 43,2
280 44,8 45,8 45,0 94,9 448 4.5 44,2 43,6 42.9
320 44.4 44,3 44,4 43,6 43.6 43,0 43,2 43.@  42.9
360 44.1 43,0 43.4 42,4 41,7 41,4 42,0 89,1 42.4
Given input: June 20, 1968, 12 UT; 400 Km Altitude. é

Mutrix Computations:

3

Absolute Density (xlO‘“Kg/Ms)
* Mean 1 =0.768 , SD 1 = 0.//5
*Mean 2 =/,/03 ,8D 2= 0./58
Density Differences (\)
High = 454
Mean =« 43948, SD= 2,/ §
Low = 40,29
Range = 472 \

* 1 indicates reference model, 2 indicates
model used as a percent of the reference
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: TABLE 6. (Continued) OF l )
T J70 p (Case// ) as % of J70 p (Case 7 )
‘. F10.7 = 250 F10.7 = /50
’ F10.7B = 250 F10.78 = /50
; Ap = 400 Ap = 400
‘ Degrees Latitude (+N)
~ -80 -60 -40 -20 0 20 40 60 80
: i
L 40 &7.3 64,9 €3.7 61,2 €a.7 6@.1 59.9 60.% 62.%
o 8 g&7.u 66,1 £95.2 63.9 62.5 61.8 61.4 el.5 62.7
-g 120 OI-E; 6!.\.‘ 6?-6 66-@ 66-1 6502 63!8 63.9 63.1
5160 £38.2 £9,5 £9.2 69.2 69.2 68.5 62.8 64,9 63.9
£ 200 83,8 £9. % €9.9 T7@B.6 5.9 68.8 68,2 65.7 64.4
w 280 52.8 59,0 69,7 €9.3 8.4 7.7 66.3 65,8 €3.9
$ 320 £3.2 67.¢ 6.8 6£5.5 64.9 65.@ 63.3 63,1 63.4
g 30 &£7.6 5.8 2.8 &2.8 £1.5 6@, 9 2.1 61.2 63.0
Given Input: June 20, 1968, 12 UT; 400 Km Altitude. !
i
i
!
!
§
Matrix Computations: 3
Absolute Density (x10™'!kg/M>)
* Mean 1=/./03 ,SD1=0./58
* Mean 2 =/.824 , SD 2 = 0.227
Density Differences (%)
High = 70.6 %
Mean = 65.9%, SD= 3./ %
Low = 59.9 %
Range = /0.7 %
E * 1 indicates reference model, 2 indicates
g model used as a percent of the reference
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TABLE 6. (Continued) OF POOR QUALITY
U  sos(cuselt)uvorang a3
F10.7 = 250 F10.7 = /00
F10.7B = 250 F10.78 = /00
N 400 N =400
Degrees Latitude (+N)
- -80 -60 -40 -20 0 20 40 60 80
133
L 40 141.% 136.2 132.8 129.1 12é.4 124.5 124.8 128.0 131.1
o 80 141.9 139.6 13‘5.? 133.1 131.6 129.9 130.0 138.3 132.4
3 120 142.6 142.@ 141.5 148.1 139.1 136,39 135.4 134.4 }33-0
2 160 143.% 145.7 145.3 144.9 145.4 143,7 141,3 137.4 134.4
% 200 144.3 146.4 146.7 147,9 146.7 144.9 143,08 139.3 %gg:
8 240 144.% 146.4 147.1 146.7 146.7 145.3 143.4 139.6 134, 1
- 280 142.2 145.0 146.1 14%5,3 143.9 142.3 139.9 138.0 .
$ 3201426 141.9 139.8 137.6 136.8 13%.9 133,9 133.3 133.4
5-360 146 ¢ 137.1 133.4 12e.7 128.8 127.5 127.4 1%6.5 132.1
Given Input: June 20, 1968, 12 UT; 400 Kkm Altitude.
Matrix Computations:
Absolute Density (xlo-qu/lls)
* Mean 1 =0.76% , SD 1 =0.//5
* Mean 2 = /.324 , SD 2 = 0.227
Density Differences (%)
Mean =/38.51%, SD= 6.6 &
Low =/24&%
Range = 23.4-%
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
41
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Chdar e e TABLE 6. (Continued)

v J70 p (Case B ) as & of J70 p (Case 4)

F10.7 = 200 F10.7 « /50
F10.78 = /50O F10.78 =« /00
Ap s /5 Ap - /5
Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60 80
L 40 30,9 g88.1 81.1 TE.9 . ) T3.8 7.8 76,0 ?9.§
o 80 1.4 88. & 84,9 §1.9 A va.4 TV 78,8 80,7
¥ 120 93,6 93.2 92,3 90.4  88.4  8e.T 84,9 B33 #2.
® 200 95,6 98,9 10@.& 10@.é 1@@.8@ 7.3 94,0 98,9 83,9
§ 40 45,8 IR.3F 1ap.e 101,22 Q.4 av.8 23,5 89,2 83.86
w 280 94.7  97.4  97.9 96,9 96,5 94,9 9d.§  87T.% 833 i
$ 320 93,2 Q2.2 90,0 87.6  8&.1 84,0 82.9% 8.3 g81.8
w 360 91,2 87.2  82.8 9.1 Ve.T TS.e s, TR 7.8
&
3
Given Input: June 20, 1968, 12 UT; 400 Km Altitude,
Matrix Computations: i
Absolute Density (x10™}'kg/m%)
* Nean } = O.280, sp 1 « 0.086
* Nean 2 »0.52/,SD 2= 0.137 ‘
Density Differences (%) :
Mean = ¥8.3%, 50D = 7.9 o
Low = 73.6 9%
Range = 27.46 %
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
42
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TABLE 6. (Continued) OF
w J70 p (Case /2) as \ of J70 p (Case ¥ )
F10.7 = 300 ?10.7 « 200
F10.78 = 250 P10.78 = /50
Ap « i5 Ap « /&
Degrees Latitude (+N)
-80 -60 -40 -20 (] 20 40 60 80
40 129.4 121,20 113.7 1@7.1  1er.e  pee.%  101.2  104.® llRdd
80 130.9 18,4 118.9 114,57 1107 1e9,1 lev.e lie.l 112,98
120 134.8  134.@ 132.1 129.@ 1347 131,38 1306 11709 114,39
160 {30.9  14u.4  143.0 41,4 1398 fas.4 12903 1@l 117N
200 137,08 14405  lde.w ldg.w S0 p41,7 138,01 1@v.d 19,8
240 137.8  1431.9  f48.3 146.7 145,80 141,89 1382 12%.&  l1R.2
200 136.8  140.e  141.4 14,7 138,08 138,00 1298 fEd.T O M17.8
320 133.1 1209  128.5 133, 7 1002 ne. e 118,20 1150
360 130.8  12D.4 115.8 109,01 loe.¥  103.&  led.T 1en.4 111l
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Matrix Computations:
Absolute Density (x10”!'kg/N®)
* Nean 1 = 0.52/ , SD 1 = 0./37
* Mean 2 =/./57 , SD 2 = 0.235
Density Differences (%)
High = /467
Nean =/25.5 %\, SD = /3.4
Low = /00.5 V
Range = 46.2 A
* 1 {ndicates reference model. 2 indicates
model used as a percent of the reference
43
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TABLE 6. (Concluded) QUALITY

x J70 p (Case/Z) as % of J70 p (Cased )

F10.7 = 300 F10.7 = /50
F10.7B = 250 F10.78 = /00
Ap = /)5 Ap = /5

Degrees Latitude (+N)

-60 -40 -20 0 20 40 60 80
6 287.0 Z266.5 253.% 248,1 249.8 260.5 avre.v
é;n 304.6 290,7 278.7 273.1 269.3 275.6 284.0
52,8 346.4 336,84  323.2 14,8  307.9 299,4 291.2
?&.,8 3g@8.8 375.1 37v9,.4  358.5 339,3 317.3 299.4
84.4 394.6 394.6 391.8 I77.8  3%e.6 329.1 390.6
32.8 394.8 296.4 3986 3P9.5  355.1  326.9 3848.¢
74.9 377.5 373, 369,82 2355.8 338.8 319.4 298.1
44.0 234.% 219,7 311.6 302.6 296.2 292.2 290.2
16.4 294,86 274,23 2e4.3 257.¢ 257.8 267.4 280.1

[ERDEBENEATINE AN

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™1kg/M®)

* Mean 1 =0.280 , SD 1 = 0.086
* Mean 2 = /./57 , SD 2 = O.235

Density Differences (%)

High =396.4%
Mean =325.8%, SD= 429 %
Low =248./ %

Range = /48.3%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. PERCENT DEVIATION OF JACCHIA 1971 DENSITY DURING A
CHANGE OF F) 7 AND/OR A,

A J71p (CaseZl ) as & of J71 p (Case / )

F10.7 = /00 F10.7 = /00
F10.7B = /00 F10.7B = /00

Ap = /5§ Ap = O

Degrees Latitude (+N)

™ -80 -60 -40 -20 0 20 40 60

40 gy B0 53.7 S58.0 6.7 4506 o 46,6
v 80 . - B8, o 59, 5%.7 e 51,09 ¢ Se.

B 120 ;yla 7l.s TL.1 BB.S EELE £3.1 59.8  §7.1
o 160 74 ¢ T4 1.0 8d. 8 TE.S ?4.@: G, 3 £3.1
g 200 -g - 81,5 85,2 T B4, 79.9 TELE 64,4
3 240 pL a1 56,8 87.3 S, B e T Va.8 EE.H
o 280 o, o T S8, w Ta, T V.6 G 2.5
$ 320 ., TR, BE.1 0 63,8 B2.D 59,7 7.9 S&.4
éo 360 .. , a1, LT 51,49 449, 4 47,4 48,1 e, 3

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10 }lkg/M%)

* Mean 1 =0./// , SD1=0042
* Mean 2 =0,/80 , SD 2 = 0.055
Density Differences (%)

High = 93.7 %

Mean = 65.0%, SD= /1.9 %

Low = 45,06 %

Range = 4.7 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued) OF POOR QUALITY

> .
T e s B

B J71p (Case 3 ) as % of J71 p (Case 2)

F10.7 = /OO F10.7 = /00
F10.7B = /00 F10.7B a /00
Ap = 400 Ap = /5

Degrees Latitude (+N)

o -80 -60 -40 -20 0 20 40 60 80
L 40 54.7 F10.4  273.4 2462 23008 224.7  2E7.S 0 238,9 261.7
¢ 80 i66.4 3II4, 9 3IAE.T L8308 266.7 256.8  254.2  &57.7 269.2
B 120 m25. 2 3RS.F 37aLe 3258.8 341.1  323.2 @6.7  291.% 289.1
5160 298.5  427.9 444, 441,08 426.8 398,33 361.9  323.8 291.0
B 200 435,33 449.1 47E,> 482.5 471.9  433.3  386.5 236.8 29%.1
3 240415, 3 449,01 475.7 481.6 470.1  437.8  386.5  336.%  295.1
@ 280 Dau.3 o 428.7  441.9  439.0 24,8 394.9  358.8  322.5 289.¢
@ 320 272,46 47R.0 0 2%2.1 3.0 318.9 293, 290,5 282,22 277.7
§ 360 359, F  321.3 96,9 262,01 245.1  237.4  237.9  247.1 Zu4.9

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

MY ek o BT AL f

Absolute Density (xlo'llkglﬁs)
* Mean 1 =0./80 , SD 1 = 0.055
* Mean 2 =0.758 , SD 2 = 0./05
Density Differences (%)

High =4825%
Mean = 3440%, SD = 74.0L%
Low = 224.7%
Range =2579%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued)

c J71p (Case 3 ) as & of J71 p (Case / )

F10.7 = /00 F10.7 = /00

F10.7B = /00O F10.7B = /OO

Ap = 400 Ap = 0

Degrees Latitude (+N)

-60 -40 -20 0 20 40 60 80
ecc. 7 4TZ.E 419.3  AES.3 372,85  378.2 403,86 449.4
619.% 550.8 49p.4 46B.6  439.4  433.3  444.2 468.4
234.1  r@9.2 AT1.5  B23.T S98.1 550,80 S15.8  491.5
g47.1 s54.4 EVE.G 39,0 PEP.e 677.4 591,80  512.7
sag. g  97E.7 9R7.9 8951.& 099,85 739.7  618.3 521.4
aap. @ 974.7 989,01 953,55 LE2.3  741.7  624.3 521.4
g41.6 &78.4 69,5 829,99 79,3 e72.3 S86.6 513.4
20,2 &6t.e k14,3 579,88 S44,4 S1e.5 497.9 483.4
s, S@4,.94 490,08 415,77 398,49 400.5 421.7V 459.¢@

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:
Absolute Density (xlo'ul(g/Ms)

* Mean 1 =0./// , SD 1= 0042
* Mean 2 =0,758 , SD 2 = 0./08
Density Differences (%)

High = 989./ %

Mean = §43.7%, SD = /77.8%
Low = 372.9%

Range = 4/6.3 %

* 1 indicates reference model., 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)

40
80
120
160
200
240

320
360

-80
43,4
44,1
45,1
45. 2
45,5
45.5
45,5
14.8
436
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TABLE 7. (Continued)

J71p (Case 4 ) as % of J71 p (CaseX )

F10.7 = /50 F10.7 = /00

F10.7B = /00 F10.7B = /0O

Ap s /5 Ap = /5

Degrees Latitude (+N)

-40 -20 0 20 40 60
39,7 37.% AT .4 7.8 37.3 37.8
41.40 40, 4 39, I8 4 3.7 38,7
4% 4 43,03 42, 42,4 41.5 49,7
47,4 47,8 dr, 44,4 44,5 42.5
47,6 4. % ok 46,7 44.7 42,7
4708 47, K 47,7 vl 44,7 4z, 7
47 . 7.5 46,5 45, 2 43,3 42,3
4.1 43,4 4.2 41.4 49, 5 4@, 2
48,7 39,5 38,3 37,8 37.5 368.4

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:
Absolute Density (x10”1'kg/m%)

* Mean 1 = 0./80 , SD 1 = 0'055
* Mean 2 = 0.255, SD 2 = 0.072
Density Differences (%)

High = 4%.6 %

Mean = 42.9%, SD= 3.3 %

Low = 37.0%

Range = //.6 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued)

E J71p (Case ©) as $ of J71p (Case 5)

F10.78 » /50 £10.78 = /50
M = /5 Ap « O
: Degrees Latitude (+N)
; a -80 -60 -40 =20 0 20 40
: S 40 40,9 36,7 33.1 30.6 29,1 28.2 28.5%
& w 410? 39!3 36!2 34.2 ?2-6‘ 31.8 31.3
| B 120 42.& 43,8  42.6 41,4  39.8 38.8  36.6
. s o160 45,3 7.7 45.1 48,4 47,2  44.4 41.3
: = 200 44.2 49,2 1.5 S1,¢ 50,53 47.9 43,8
§ 260 45.2  49.2  51.2 S1.5  Sg.&  47.9  43.6
w 280 44.7 46.7 48.4 47.9  46.5%  44.%5 41.4
320 432.5 42,4 40.¢ 39,2 37.4  36.0 34,9
360 41.1 37.8 34.% 32,8 30.6  29.5 29,7
3
73 Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

‘ Absolute Density (xw‘“wu"‘)
- * Mean 1 = 0.284-, SD 1 = 0.086
* Mean 2 = 0,39/ , SD 2 s 0./00
Density Differences (%)

Righ = 5/.% §

Mean = 39.7 %, SD= 4.7 %

low = 28.2%

Range = 23.6 %

* 1 indicates reference modsl, 2 indicates
model used as a percent of the reference




Degrees Longitude (+E)

K

40 133.¢
80 283.2
120 z210.8
160 218, 2
240 221.6
280 212, 6
320 209, 1
360 SVY. U

[

1?5. 86
187.6
210.8
233.9
242.¢
242.2
232.9
203.8
181.8

Given Input: June 20, 1968, 12 UT; 400 Km Altitude,

Jnp ;cgu7] as \of J71p (Case &)

F10.7 = /60 F10.7 = /60
F10.78 = /850 F10.78 = /50
Ap - 400 Ap -

Degrees Latitude (+Nj)
-40 -20 U 20

157.3 143.9% 135.9 131.,8

175,85 161.23 154.8 143.0

267.5 198.3 198,% 182.8
239.8 238.4 232,11 217.9 ¢
254.8 258.1 251.0 23%5.6 &
255.8 2%59.1 &52.8 253%,2 2
238.8 237.4 238.3 216.5 |
19,9 189.% 179,77 1721.7 1
te2.2 158.5 143.6 138.5 1

Matrix Computations:

Absolute Density (xlo'llkglus)
* Mean 12039/ ,sp1s 0./700
*Mean 2 = /./06 , SD 2 = O./45

Density Differences (%)
High « 259./%
Mean = /9/.6%, SD = 36.3%
Low = 13/.8%
Range = /27.3%

* 1 indicstes reference model. 2 indicates
model used as a percent of the reference
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o TABLE 7. (Coutonst)  ORBOSL ROLTY

| G J71p (Case 7 ) as N of J71 p (Case 57)
: Pl10.7 = /50 F10.7 = /50
r10.78 = /50 F10.78 « /&0
i op - 400 Ap - O
Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60

* S 40 320.6  277.0 242.5 218.1 204,86 197.2 gzee.z 212,95

: 80 329.8 3Je@l,? 275.4 2%50.7 2369 2382 38,8 228.2

‘3 120 346.9  346.9 238,3 321.7 306.¢ 299,2  275.4  260.6

q 160 362.6 391,77 483.2 402.2 38E.7 3F9.3 325.1 290.2

200 387.1 411,80 43,6 441.5 427.5 3I%. 3 3%0.9 302.2

§ 20 Je7.1  410.5 43u.0 444,2 430,09 395.8  3%50.9 302.2

w 280 SEB.Y HBT,.T 42,7 398.9 383,88 3IVT.3 321.7 287.%

gno 343,85 332.8  3M17T.3 302.9 284.4 269.4 2554 2%52.6

3 360 323.4 283.3 254,00 230.7 218.2 <08.%  210.3 218.8

Giver: Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™lxkg/n’)

* Mean 1 =0.284 , SD 1 » 0.086
* Mean 2 =/,.7046 , SD 2 = O./45

Density Differences (%)
High = 444.2%
Mean = 30990\, SD = 70.7%
Low = /97.2%
Range = 2470V

* 1 indicates roference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued) m QUALITY

H J7p (Case 8) as % of J71 p (Case &)

F10.7 = 200 F10.7 = /50
Fl10.78 = /50 F10.78 » /50
Ap - 5 Ap = /5

Degrees Latitude (+N)

o -80 -60 -40 -20 0 20 40 60 80
L 40 2.5 26,9 25.9 24,7  24.3  24.0 24,2 24.6 28,2
80 8.5 2V, ée.8 25,9 25,8  25.1 as.e  as.3 2%.7
§ 120 2&.0 28.9 28,7 28,1 2.9 27.3 26,8 26.¢8 -{
§ 200 29.5 3004 3.1 3.6 30,9 29.5 28,9 27.9  26.8
?uo 28.3 27,2 26.1 25.4 24,7 24,6 24,6 24,8 25,4

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10~1kg/n%)

* Mean 1 =039/ , SD 1 = 0,700
* Mean 2 = 0,998 , SD 2 = 0, //9
Density Differences (%)

High 3.6 %
Mean R7.7 8, SD= 2./ %
low = 24004

Range = 7745 A

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)
ol 2 8 O 50

s tinn -

TABLE 7. (Continued)
ORIGINAL PAGE s
OF POOR QUALITY
J71p (Case/0) as ¥ of J70p (Case9)
F10.7 = 250 F10.7 = 250
F10.78 = ,250 £10.78 = 250
Ap = 5 Ap - (o]
Degrees Latitude (+N)

-60 -40 -20 0 20 40 60 80
.5 16.7  15.@ 15.8 14.6 14.8 15.5 17.0
.3 18.6 16.8& 15,2 1.7 15.5 15.7  16.3
.3 20.8  20.4  19.5 19,2 18.4 17.0  16.7
.0 23.9 23,3 22.8 21.7 20.2 18.9 17.5
.6 24.6  24.7  24.3  23.1 21.4 19.4 18,0
& 24.¢ 25,8 24.4 23,0 21.% 19.4 18.0
.9 23.3 23,3 22.¢ 21.7  20.2 18.5 172.3
.7 20.1  19.3 18.2 18,2 17.7 17.3 6.8
| 17.8 15,9  15.9 15.4 14.5  16.1 16.2

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10 lxg/M%)

* Mean 1 =0.95/ , SD 1 = 0./85
* Mean 2 =/.0/2 , SD 2 =0./96

Density Differences (%)

High = 250
Mean = /9.6 %, SD= 3.0%
Low = /4.5 %

Ranga = /0.5°%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued)

J J71p (Cese /) as S of J71 p (Case/d)
F10.7 = 260 F10.7 « 250
F10.78 = 250 F10.78 = 250
Ap - 400 Ap - /5

Degrees Latitude (+N)
-80 ~60 -40 -20 0 20 40

w
\t& ‘o 92.2 83.2 82-4 79.3 660?_‘ 66-@ 63.?
[ ] 80 94-1 88-1 82.4 85.2 ?4.0 ?2-2 ?l.?
R 120 94.6 98.0 95.6 92.& 83.8 8%5.4 82.4
2 160 180,89 185.7 les.@ 187.2 184.5 100.5 92,7
2 200 191,4 109.1 113,77 114.7 111.9 106.5 97.7
§ 240 101.4 109.4 114.@ 115.@ 112.2 1@7.1 98.2
w 280 99,8 185.9 188.2 {106.9 184.2 99.1 92.8
S 320 9.9 S4.7 91.6 88.8 8%5.6 81,7 79.6
§-seo 93,4 84,8 78,9  ?3.4 TO.2  68.1 68.7
Given Input: June 20, 1968, 12 UT; 400 Ka Altitude.
Matrix Computations:
Absolute Density (xlO’llkglﬁﬁ)
* Mean 1 =.0/2 , SD 1 = 0./195
* Mean 2 =/,99¢ , SD 2 = 0.229
Density Differences (%)
Hj_gh =z /15,0 %
Mean = 89.% %, SD = /3.9 %
Low = 557 %
Range = 44.3 %
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued)

A

J71p (Case//) as % of J71 p (Case 9)

F10.7 = 250 F10.7 = 250

F10.78 = 250" F10.7B = 250

Ap = 400 Ap « O

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 80
40 131.v 117.1 112.7 96.95 L.y 9@, 2 90,2 94.8 102.8
80 134,80 124,55 1le.2 116,86 182.9% 100.9 96.2 leB.0 110.6
120 135.9 148.1 13e.2 131.8 128.8 121.1 116.06 111,1 115.3
160 143,6 153.1 15&.7 155.5 151.1 144.0 131.7 120.6 111.0
200 145.7 158.4 166.2 167.7 163.4 154.3 140.0 125.3 111.8
240 146.2 158.8 166.7 168.6 163.9 154.7 140.3 125.6 111.8
280 143,2 151.9% 156.7 155.1 15@0.4 142.3 131.8 120.9 110.8
320 138,2 13S.1 13@.1 125.1 119.6 114.8 111.5 115.4 112.9
360 132.¢ 119.9 1894 1008.9 37.3 94.0 93.2 98.2 1e2.9

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'quINs)
* Mean 1 =0.85/ , SD 1 = 0./85
* Mean 2 = /.¥96 , SD 2 = 0.229
Density Differences (%)
High = /6%.6%
Mean = /27 2%, SD = 222%
Low = 902%
Range = 784 %

* 1 indicates reference model, 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued)

ORIGINAL PAGE 1§

L J71p (Case/Z2) as % of J71 p (Case /0)

F10.7B = 250 F10.7B = 250

Ap = /5 Ap s /5

Degrees Latitude (¢N)

-60 -40 -20 0 20 40 60
14.6 14.2 13.1 13.8 12.8 12.9 12.7
14,7 13.49 13.9 13.1 13.5 13.4 13.6
15.4 14.9 14.9 14.3 14.6 13.9 14.3
15.7 15.8 15.9 15.7¢ 15.4 14.6 14.6
1.8 16.3 16.3 16.2 15.7 14.8 ° 15.0
16,0 16,3 16.4 16.1 15.9 15.0 15.2
15.¢ 15.8 15.°7 15.6 15.4 15.0 14,6
14,9 14.7 14.9%5 i4.4 13.8 14.2 13.6
14.4 14. 1 13.7 13.0 12.6 13.4 13.1

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo‘uxg/n"’)

*Mean 1 =/.0/2 , SD 1= 0./95
*Mean 2=//58 ,SD 2= 0.2/3

Density Differences (%)
High = /6.4 %
Mean = /4.6 %,SD= /.0 %
Low = /12.6%
Range = 3.8 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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F10.7 =« /00

F10.78 = /00
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= /50

F10.78 = /50

L

-20
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%

tations:
ces (\)

. /977 %
= /62.3%, SD= /4.7
= /28.6%
Range = £%.5%
* 1 indicates reference model. 2 indicates

Matrix

Mean
Low

High
model used as a percent of the reference

*Mean 1 = 0.7/ , SD 1 = 0.042
* Mean 2 = 0.294, SD 2 = 0.0%¢

Absolute Density (no‘“

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Density Diffe
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- oAGE 18
ORIGMNAL P
TABLE 7. (Continued) OF POOR QUALITY
J71p (Case 9 ) as S of J71p (Case 5 1\
F10.7 = 250 F10.7 = /50
F10.7B = 250 F10.78 = /50
Ap = 0 Ap - (o)
Degrees Latitude (+N)

-40 =20 0 20 40 60 80
131.8 172.3 164.9 161.1 163.5 168.5 176.8
194.8 185.8 188.7 174.8 175.7 176.9 181.8
218.7 212.7 2688.3 2z01.0 195.1 196.6 184.8
241.1 248.9 236.9 Z26.4 214.6 201.7 188.9
£253.8 253.8 248.5 239.5 223.7 296.3 198.2
252.4 254.8 250.8 238.9 223.2 205.9 1%90.2
241.4 239.9 234.8 225.7 213.7 208.7 189.2
211.4 208%.9 199,80 193.¢ 189.2 18%.8 1865.3
187.3 178.6 17?8.3 167.7 169.9 1706.5 178.95

Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™!lkg/u%)

* Mean 1 = O.284,SD 1 = 0.08¢
* Mean 2 = 0.85/, 8D 2= 0./8§%
Density Differences (%)

Hj_'h a 254.0 %

Mean =.207.3%, SD= 26.4%

Low s /6/.l %

Range = 92.9 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued) 3}"‘?’,;'&? :um s

o J71p (Case 9) as % of J71 p (Case / )

F10.7 = 250 F10.7 = /00

F10.78 = 250 F10.7B = /00

Ap = 0 Ap = 0

Degrees Latitude (¢N)

o -80 -60 -40 -20 0 20 40 60 80
$ 407330 &5:.5 584,65 542.@ 0901 497.1 504,98 S27.0 Se2.5
o 80 752.3 7Bl.@ 646.7 6D4.3 ET7.4 554,5 554,85 S62.6 584.2
R 120 7.6 TB8E.6 76€5.9 738.06 T11.9 678.4 €47,5 619.5 600.0
) 2 160 fus.F  ©58.% 834,94 879.9 8536 80,2 TH43.6 6€80.% €17.9
® 200 519,90 S9T.L 939,68 948.9  9IS.8& 8ET.0 v8V.4  698.1 €24.4
S 240 218,99 393.¢  94@8.9 949,1 927.6 889.9 T88.3 T04.9 €24.4
w 280 307.1 E£S4.2 §&79.9 874.1 £48.9 799.9 738.9 675.9 618.7
$ 320774.86 7S9.7 P3@,9 €95.2 €71.1 ©43,5 €21.8 €06.4 59¢.6
§. 360 741.] €72.6& ©510.9 568.% 534.8§ S522.3 525.7 540.6 S73.1

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'"xg/n"’)

* Mean 1 = 0./ |, sp 1 = 0.042
* Mean 2 = 0.5/ , SD 2 = O./85
Density Differences (%)

High a 949.7 %
Mean = 7//.3 %, SD = /30./%

Range = 4520%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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PAGE 18
TABLE 7. (Continued) OF POOR QUALITY

P d71p (Case ©) as ¥ of J71 p (Case2')

F10.7B = 760 F10.78 = /00
Ap = /5 Ap s /5

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60

23,3 W1P.¢ 118,85 105,23 162.4 191.3 191.7 1084,
25,7 120.3 115.9 112.4 189.3 197.2 167.1 167,
28.% 125.9 126.4 124,2 121.4 118.8% 116.4 113,
.4 133.6 138.2 135.9% 133,32 129.4 25,2 119.
31,1 136.8 140,98 19@.8 148.2 134.2 128.4 121.
31,1 136.8  139,8 139.8 139.3 136.1 128,4 120,
.4 134,48 135.9 135,66 133,49 129.9  f1324,2 119,
2.6 1ZE.0 12301 120609 (18,4 115.7 113.3 111,
s4.d 119010 11301 1856 18S.3  103.6 183.6 185.

et ¥ B SR LIS < B XN

Given Input: June 20, 1968, 12 UT; 400 Xm Altitude.

Matrix Computations:

Absolute Density (xlo'nkglusl
* Mean 1 = 0./%0 , SD 1 = 0.055
* Mean 2 =0,39/ , SD 2 = 0./00

Density Differences (%)
High = /90.8y
Mean = /2/.3%,sDs /.4y
Low = /0/.3%
Range = 39.5°%

* 1 indicates reference model, 2 indicates
model used as a percent of the reference
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. TABLE 7. (Continued)
8 OF POOR QUALITY
S
B Q 371 p (Case/0) as § of 371 p (Case 6 )
< F10.7 = 250 F10.7 = /50
! F10.7B = 250 F10.78B = /50
; M- 5 B = /5
i Degrees Latitude (+N)
o -80 -60 =40 -.20 0 20 40 60 80
L 40 1ee.s 196,05 146,99 139,99 135,929 133.4  135.3 138.9 144.¢
o 80 163,58 162, 15,5 148.4 146,080 143.2 142.4 143,22 146.4
B o120 1700 17200 17RL1 17,8 163.4 168,11 155.9 158.6 148.4
- 160 174.%  181.,4 184.3 183.3 181.2 17?%.8 1&7.6 159.,4 151.7
2 200 175, 7 155.0 189.7 191.1 188.3 182.¢ 173.3 1é62.z2 153.4
S 240 1767 154,53 199.4 191.v 189,01 181.9 172.7 162.6 153.4
w 280 175,22 181,55 183,797 182.% 1386.3 {74.3 166.8 153.1 1S51.1
® 320178.% 169,66 146,11 1862.1 157.4 155.3 152.2 150.9 148.9
§- 360 17, 159.4 159,60 144.6 139.9 133.5 137.6 140.3 144.0
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Matrix Computations:
Absolute Density (xlo'“xg/u"')
* Mean 1=0.39/ | sp 1 = O./00
* Mean 2 =/.0/2 , SD 2 = 0,./95
Density Differences (%)
High = /9/.94
Mean = /6Z2.8%, SD = /6.4%
Low = /33.4%
Range = 58.5°%
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 7. (Continued) m QUALITY -

R J71p (Case /0) as % of J71p (CaseR )

F10.7 = 260 F10.7 = /00
F10.78 = 250 F10.78 = /700
Ap s I5 Ap « /5 %

Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60 80

4 495.6 457.3 419.7 392.4 377.5 370.0 374.6 387,3 410.3
80 Su6.6 477.9 453.8 427.5 414.8 484,90 402.0 404,06 417.1
120 522.5 S22.% S11.% 498.7 483.3 d4é9.1 453.8 435,9 424.9
160 533.3 557.4 57?1.6 $68.4 556.1 530.9%9 502.6 469,31 438.1
200 539.4 575.4 %95.2 801.0 S592.5 561.7 S524.1 479,5 443.7
240 539.4 574.6 %94.3 600.0 591.6 565.5 8522.7 478,9 443.7
280 534.1 559.8 S69.> 567.8 555.6 530.7 498.1 465,9 435.5
320 516.6 509.2 493.8 479.1 462.2 4%0.% 433.1 429.,7 426.8
360 500.0 468.3 432,77 410.3 392.% 385.6 2383.8 394,33 410.5

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'“u/n’)
* Mean 1 =0./80 | sp 1 = 0.055
* Mean 2 =/.0/2 , SD 2 = 0./95

Density Differences (%)

High = 60/.0 %
Mean =493.5%, SD = G6.4%
Low = 370.0%
Range = 23/.0 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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ORIGINAL PAGE IS
s 71 ®7) asVNof J71p (Case R)
F10.7 = /50 F10,7 = /00
F10.78 = /50 F10.78 = /00
Ap = 400 Ap - 4-00

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 80

40 46.6 45.9 45,0 44,4  44.4  43.7 43,9 44,8 44,5
80 46.7 45.7 46,3 44,9 45.0  44.9 45.1 44.3 44,7
120 46.6 46.6 47.1 46.0 45,7 46.2 46.3 45,3 45.2
160 47.1 47.4 47.5 47.6 47.3  47.0  46.6 46,0 44.9
200 47.1 47.8 47.8 48.0 47.6 47.3 47.2 45.9  46.2
240 47.1 47.6 47.8 48.1 47.7 47.4 47.2 46.1 45,0
280 47.0  47.4 47.5 47,5 47.4  47.1  46.0 45.6 46,0
320 47.04 46.1 46.2 46,7 45,6 45,2 45,1 45.8 49.4
60 45.4 46.6 44,9 44,3 44,9 43.9 44,2 44.6  44.5

Degrees Longitude (+E)

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™}1xg/M)

* Mean 1 =075 , SD 1= 0./05
* Mean 2 = /./06 , SD 2 = O./45

Density Differences (%)
High = 48./ %
Mean = 46./%,SDs /.2 6
Low = 4394
Range = 44 §
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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ORGINAL PAE B
g oo OF POOR QUALTY .
Y figndfr w7 TABLE 7. (Continued) %
T I1p (Cove /l) as N of JT1p (case7)
F10,7 = 250 F10.7 = /50
F10.78 = 250 F10.78 = /5C 0
Ap = 400 Ap = 400 &
\ %
Degrees La.itude (+N) 4
o -80 -60 -40 -20 0 20 0 60 80
& 40 71,7 0.4 75.0 68,2 66.7 67,1 66.9 67,4  69.3
8 72.1 71.¢ 69.8 76,8 69.0 68.2 67.7 68,8 ?8.2 M
¥ 120 70,3 72,3 71.3 72.4 72,2 78.5 69.2 69.7 75.4 ]
£ 160 72.7 73.9 74,8 73,4 73,14 73.4 71.4 70.5 70.6 |
F 200 73,3 74,1 74,5 74,5 74,1 ?73.9 72.3 71.6 68.9 4
8 20 7303 74i2  74.7 74,7 4.3 4.1 72.3 716 70.3
3 360 2.4 9.9 70.0 69,3 é7.7 68,1 67.4 68,2 €9.0 ,
Given Input: June 20, 1968, 12 UT; 400 km Altitude. L

Matrix Computations:

Absolute Density (xxo'"u/u’)

*Moan 1 =/./06 , SD 1 = O./45
* Mean 2 =/, 896, SD 2 = 0,229

Density Differences (%)

High = 74.7 %
Mesn = 7/.60%, SD= 2.4
Low = ¢5.7%

Range = .0 §

* 1 indicates reference model. 2 indicates
model used as a percent of the reference




TABLE 7. (Continued) ORIGINAL PAOE B
OF POOR QUALITY

U J7p (Case //) as N of J71 p (Case 3 )

F10.7 « 250 F10.7 = /00
F10.7B = 250 F10.7B = /00
Ap s 4060 Ap L 400
Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60
¥ 120 1496 134i0 15209 1517 1S1.0 14903 143.4 t46.e
200 154.9  1%7,2  1S?.% 1883 18T 0 1%6,3 193,86 190,03
§ 20 th4.9  1sPI3 1Sal3 I58.8 (S7.4 1Se.T 1836 15Q.7
3 320 143,86 152, % 191.0 15,7 149,00 147, 8 147, 8 194, %
? 360 153,89 149.0 146,94 T3 14009 143,00 141,98 143,92

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix C%putatmns:

Absolute Density (x101lkg/n’)
* Nean 1 = O.758 , SD 1 » O./06
* Mean 2 = /895 . SD 2 = O.229

Density Differences (%)
High = /5¥8y
Mean = /508y, SDe 5.7 &
low = /402\
Range = /8.6 A

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)

-60

94.5
97.6
103.4
198.4
189, 5
19,5
147. 8
101.9
F6,.¢8

TABLE 7. (Continued)

J71p (Case §) as § of 371 p (Case 4 )

F10.7 = 200 F10.7 = /50
F10.78 = /50 F10.7B = /00
Ap s /5 Ap = /5
Degrees Latitude (+N)
-40 -20 0 20 40 60 80
89.7 85.7 83.1 82.2 82.5 84.4 87
94.2 38,35 g88.8 87.3 86.6 8r7.2 88
162.3 le6.4 98.% 96.1 23.8 91.8 E 1)
108,58 108.7 187.2 184.6 iga.9 95.7 91
112.9 112.4 111.2 188.0 183.9 97.5 92.1
2.2 113.8 112.8a 108.6 183.4 97.5% 92
199,32 1eg.e 187.1 184.95 1a0.4 95.8 it
109.8@ 7.6 9%5.4 93.¢é 91.9 90.6 89.8
1.9 3v.6 85.1 84.1 84.5 85.4 88

Given Input: June 20, 1968, 12 UT; 400 Xm Altitude.

Matrix Computations:

Absolute Density (x10™!'kg/M’)

* Mean 1 .0.255’, SD1s= 01072r
* Mean 2 =0.498 , SD 2 = 0. //9

Density Differences (%)

High = /3.8 %
“‘um = ?7.8 %) SD = g.? ‘

= 82,2 %

Range = 3/.6 %

* ] indicates reference model. 2 indicates

model used as a percent of the reference

AL g 1 Bt rotp U

Dais.

e DA

- b



W 2 e i3 Cd Ol v D e
e @ 8 o o s o o o

S DUttt
£13 €04 €54 98 £o4 041 €05 €0 €4}
m ) v el v e el ey gt

S e ek S XGRS N 1 (U A

DU DI W U DD
L d - L . - - L2 - -
) 1 e % 0 3 €A ) e
o] T £ L5 09 375 £ v
T vt vt 2mh ot ot vt ot et

PAGE I8

60

L s R SR i e B TR AR ]
L] . A d - . - - - -
Die s B> S5 kg Wag s G LR <]
Rl DU R B i N R ]
ot ot b wt vt vt ot et

ORIGINAL
OF POOR
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15
40

F10.78 = /50
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a 300

F10.78 = 250
-
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TABLE 7. (Continued)
Degrees Latitude (+N)

= /3584, SO a

a //2.3%
* 1 indicates reference model. 2 indicates

a /58.5

J71p (Case/2) as \ of J71 p (Case 3 )

Matrix Computations:

F10.7

A

s 03 £ [n TCY YD KT () w
- L] L] » * L » E ] -
T Dy O o P e 5D
Cyro ey WU YWD O]

-40
High
Range

Mean
Low
model used as a percent of the reference

*Mean 2 = //58 ,SD2 = 0.2/3

* Mean 1 = 0.478 |, sD 1 = O./7
Density Differences (%)

Absolute Density (x10™}lxg/N®)

Given Input: June 20, 1968, 12 UT; 400 Xm Altitude.

60

Q. b
NI
3.4
E\ ]
3.0
3.4
@, 3
9.8
3.3

[V R S o N s v WA, fg]

e g Pt vl ead w=d el =0 O

-80

3.0
80 140.4
120 144, 0
160 1406.1
200 ldbn,.0
240 146.8
280 145.¢8
320 142. ¢
360 1400, 5
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Degrees Longitude (+E)
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TABLE 7. (Concluded) oF QuALTY

x J71p (Case/2) ac S of J71 p (Cno4 )

F10.7 = 3oo F10.7 = /50
F10.7B =« 250 F10.7B = o0

Degrees Latitude (+N)

-80 -60 ~40 -20 0 20 40 60

78,1 348,5 325.8 3@3.8 292.9 286.9 290.1 298.4
54,8 365.3 347.3 328.,1 318.2 313.3 318.3 312.8
95.1 395.1 388.3 38@.0 3I6&.7 359.1 345.7 335.4
B3.6 421.3 427.5 426.7 418.9 4dez2.5 377.7 357.4
A7.2 431.5 447.7 449,@ 441.5 422,22 395.1 367.2
47,2 431.@ 447.1 452,90 443.7 424,66 2395.1 367.2
1.5 420.1 427,32 424,1 416.5 401.8 388.8 355.¢
30.5 2386.1 3P6.8 3263.4 352.5 2342.9 237.3 330.0
B&.1 33V.7 3F1.9 E15.9 3@2.2 296.9 29%9.8 303.8

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlO’llKg/ns)
* Mean 1 =0.255" SD1=08.072
* Mean 2 = /./58 , SD 2 = 0.2/3
Density Differences (%)
Mean = 3(7.6%, SD = 467 &
Low = 2869%
Range = /45./ %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 8. PERCENT DEVIATION OF JACCHIA 1977 DENSITY DURING A
CHANGE OF F)g 7 AND/OR A,
m PAGE 13

POOR QuUALITY
A J77p (Case 2.) as 8 of J77 p (Case / )

F10.7 = /00 F10.7 = /00
F10.78 = /00 F10.78 = /00
Ap = /5 Ap = 0

Degrees Latitude (+N)

= -80 -60 -40 -20 0 20 40 60 80
Y - T T 5.7  17.8  25.4  s1l.1 8.4 2w 131
s 80 .y 1305 3.8 12.8 I 23,3 12,9 1.6 a,@
S 120 34‘8 1‘3.3 4.9 12-‘3 23‘.@ 3411 1?‘-‘-; 2.? 9\9
%0160 345 20,0 8.5 15.1  24.3 22,3 11.5 3.7 1z.2
§ 200 =g,y 12,9 1@.8 19,3 25.2 19.4 7.7 4.7 16,6

240 34 g 9.8 131 22.8 24,3 15,2 5.6 18,8 za. 8
g 280 oo 9.7 15.1 24,1 23.8 12,4 5.1 15.9 23,6
¢ 320 Gy . T.P t4.4 24.1 22,80 12,8 3.3 11.7 203
é‘ 360 -, TS 19,3 21.1 4.8 17.8 4.4 5,6 17.6

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10” ‘lkg/M%)
* Mean 1 = 0./20 , sp 1 = 0.046
* Mean 2 = 0-/38 | SD 2 = 0.052
Density Differences (%)
High = J48 3
Mean = /5.7 %, SD= 8.1 %
Low = /.6 %
Range = 33.2.%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (<E)
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40 1379,2
80 1541.7
120 1236, 4
160 1755.8
200 1413.3
240 1141.7
280 935.0
320 967.3
360 1995, 2

TABLE 8. (Continued)

OF POOR QUALITY

J77p (Case 3 ) as S of J77p (CaseZ)

F10.7 = /00 F10.7 = /00

F10.7B = /00 F10.7B = /00

Ap = 400 Ap = /5

Degrees Latitude (+N)

-60 -40 -20 0 20 40
450.@ 83.7 181.8 171.6 13e6.0 62.9
717.9 135.8 74.4 157,23 157.9 V4.1
948.4 183.7 72.8 152.8% 1el1.8 go.8
g8r8.1 182.9 98.5 184,00 151.8 7e.2
453.0 91.v 121.3 174,06 121.7 74,1
25%.1 23,2 149.,6 165.4 99,9 128.2
121.5 ap.9 181.9 152.9 79.1 198.4
182,46 84,2 158,23 157.7 7.4 156.3
254.¢ 71.2 138.2 170.4 100.8 83.1

Given Input: June 20, 1968, 12 UT; 400 Kkm Altitude.

Matrix Computations:

Absolute Density (xlo'unm3)

* Mean 1 =0./73% | sp 1 = 0.052
* Mean 2 = 0.663 , SD2 = 0.57/

Density Differences (%)

High = /8364y
Mean = 397.7 %, SD = 434.3%
Low = 728 %
Range = /763.L%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

60

202.35
131.6
124.7
iIve.l
309.8
363.6
796.3
619.8
368.3

628.6
536.8
532.8
608.6
740.9
900.9
987.6
904.9
765.06
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TABLE 8. (Continued) ORIGINAL PAGE IS
OF POOR QUALITY

c J77 p (Case 3) as % of J77 p (Case /)
F10.7 = /00 F10.7 = /00O
F10.7B = 200 F10.78 = /00O
Np = 400 Ap = O

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 80
401798.2 583, e 94.3 136.2 239.7 18%.8 Te.o aaa. 723.9
803196.? bu—l‘. 142 " 96-8 318-8 '313.(1 95 3 5.,. 599.4
120 2S19.% 1156.8 197.5 93,6 211.8 225,89 183.3 8.7 9595.7
160 2396.8 1@16.2 173.9 119.3 z28.2 :ze7.9 92.9 132 2 694.9
200 1859.5 S25.2 110.9 164.@ 243.1 14,7 B7.5 329,1 88G.1
240 1449,1 289.9 197.2 286.6 289,99 119.9 148.9 g¢30.8 1188.1
280 1241.8 213.9 119.8 225.1 211.2 181.2 213.7 g92.8 1243.9
3011587.7 294.2 1196.8 220.5 216.5 18e.0 1e4.7 783,77 1128,9

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10”lkg/M)

* Mean 1 = 0./20 , SD 1 = 0.046
* Mean 2 = 0,663, SD2 = 0.57/
Density Differences (%)

High =25/0.3 %

Mean = 490./ %, SD = 5¢(.0%
Low = 7%.6%

Range = 2433.7%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)

e3. 6
63.3
64.5
65.4
6’5
8.5
68,49
BV 3
&4, 9

TABLE 8. (Continued)

OF POOR

D J77p (Case4 ) as & of J77 p (Case2.)

F10.7 = /50 F10.7 = /00

F10.78 = /00 F10.78 = /00

Ap = /5 Ap - /%
Degrees Latitude (+N)

-60 -40 -20 0 20 40
64-? 6811 66.8 63.? 61.? 66‘3
65.9 ‘9.1 71.0 68,3 66.1 63.9
69,5 7€.8 83.0 80.5 75.0 78.9
72.8 83.3 87.9 84,3 78,9 72.2
T4 88.9 91.9 87.4 g80.5 72.3
81-5 92.2 9401 39-9 82.5 ?2‘4
ve.7 85.8 85.3 31.4 v9.5 65.9
69, ¢ 74.1 1.9 68.0 85.0 61.9

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'llKglns)

* Mean 1 = 0./38 , SD 1 = 0.052
* Mean 2 = 0.23/ , SD 2 = 0.078

Density Differences (%)

High = 74/
Mean = 707 %,SD= 99 %
Low = 55.7 %
Range = 38.4 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

PAGE 18
QUALITY

56.8
98.4
9.9
58.9
58.95
57.8
56.7
$5.7
57.0
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TABLE 8. (Continued)
Degrees Latitude (+N)

F10.7

I TPe OJem - 0D

- - - - - L ] - L] .

— O vot v o3 et 000
[ N -t ey -

J77p (Case &) as % of J77 p (Case 5 )

-40

o o 28 Dy R R Ty
_- 00 e -
1

E
-60

1.&-45565'4—:
= ® e s ® &
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g £

= /0./ %, SD= 8.7 %

==-2.5%
= 290 %
* 1 indicates refercnce model. 2 indicates

e 255 %

Matrix Computations:

Range

Low

model used as a percent of the referenre

High

Mean

Absolute Density (x10 1lkg/M%)
* Mean 1 = 0.298 , SD 1 = 0.088
* Mean 2 =0.3/7 , SD 2 = 0./0/

Density Differences (%)

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.



pAGE 18
QUALITY

<%

CGd am TABLE 8. (Continued)

S : OF POOR

.y

F J77 o (Case 7) as & of J77 p (Cese é)l

F10.7 = /60 F10.7 « /50
- § F10.7B = /50 F10.7B = /50
; Ap = 400 Ap =
3
z Degrees Latitude (+N)
: o -80 -60 L -20 0 20 40 60 80
. & 40 s2p.3 252,80 58.8 98,8 qvz.1 136.0 56.9 139.4 3%0.4
{ o 8 714,94 371.6 69,6 68,4 157.5 157.7 ?0.9  97.3  307.5
B 120 773,5 488.2 116.2 ©63.€ 152.4 1862.5 TE.8  92.7 30%.8
; w 160 7S4,1 417.9%  96.7 82.5 184.3 1%50.Z¢ 65.4 123.0 343.2
: 2 200 542,1 253.1 64,9 118,8 173.2 119.5 60.4 199.3 491.2
I 240 53,1 151,88  69.4  149,7 164,55 84.4 92.&8 324.7 467.6¢
@ 280 430.4 116.3 3@.6 161.6 152,28 €8.8 136,99 414.3 sp1.0
® 320 483,48 112.7 ?73.9 158.8 156.,6 790.9 111.5 346.5 4gg.2
g 360 574,80 153.7 S6.8  137.6 179.8  97.6  65.9 238.0 4@9.7

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'utglns)
* Mean 1 = 0.3/7 |, sp 1 =0 /0/
* Mean 2 =/ 008 , SD 2 = 0.565

Density Differences (%)
High = 7735y
Mean = 226.3%, SD = /983.5y
low = 56.8%
Range = 716.7%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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_ TABLE 8. (Continued) ORIGINAL. PAGE 8
¥ OF POOR QUALITY

, G J77 p (Case 7 ) as § of J771 p (Case 5°)
tk F10.7 = /50 F10.7 = /50

F10.7B » /50 F10.7B = /50 a\

4 Degrees Latitude (+N)
: a ~80 -60 -40 -20 0 20 40 60 80
[ & 40 681.4 246.2 61.8 131.8 239,8 186.8 68.8 136.7 378.1
: o 80 795.& 371.6 85.0 88,8 218.4 <219.8 91,5 96.8 324.5

% 120 861.7 486.9 112.1 88,8 210,3 224.& 99.4 92.7 321.5

Y 160 852,2 437.2 100.0 1@9.2 228.8 207.7 83.1 122.3 36%.9
. 2 200 706.8 257.2 75.2 159.6 242.9 162.6 7@8.0 199.3 440.7 H
) § 240 530.2 156.% 88.2 206,9 228.6 110.5 95,3 336.6 %533.1
: w 280 S513,2 121.8 105.3 225.4 211.1 87.3 136.9 447.2 582.7
® 320 493.9 114.4 96.1 219.6 217.8 91.2 110.9 367.2 540.5
g- 360 S%&.2 156.8 2 69.3 188.6 237.7 130.1 69.7 230.8 45¢6.7

Given Input: June 20, 1968, 12 UT; 400 XKm Altitude.

Matrix Computations:

Absolute Density (xlO’lJ‘Kg/NS)
* Mean 1 s 0.28% , D1 = 0.0%¢
* Mean 2 = /.00% , SD 2 = 0,565

Density Differences (%)

- n e 4w

o g e e

High = §8/.7%
Mesn = 257.5%, SD = /966
Low = ¢/9%

Range = §/9.9 %

* 1 indicates reference model., 2 indicates
model used as a percent of the reference

o Ry ey sk s
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ORIGINAL PAGE 18
OF POOR QUALITY

TABLE 8. (Continued)

H J77p (Case 8 ) as & of J77 p (Cuoé]

F10.7 = F16.7 =
F10.7B = F10.78 =
L 2 Ap -

Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40 60

m "

& 40 33.3 33.% 34,6 33.5 32,4 31,6 31.7 3.7
o 80 33.3 34,4 35,8 36.8 4.6 33,7 32,9 32.4
B 120 33.9 36.8 40,0 40.7 39,5 37,8 36,3 34,0
& 160 34.8 37.9 41,8  42.3 41,2 38.8 36.5  34.5
¥ 200 5.8 40.0 43,9 44.2 42,4 39,8 37.3 34.2
S 240 6.2 41.5 45,6 45.8 43,5 40.8 37.3 33.9
w 280 35.7 39,6 42,1 4.6 39,7 37,5 34.8 32.2
$ 320 35.1 7.6 28,8 38.8 35,2 34,8 33.0 31.3
§. 360 34.4 35,9 37.8  3%.9 34,2 33,7 32.4 31.7

Given Input: June 20, 1968, 12 UT; 400 Kkm Altitude.

Matrix Computation:-

Absolute Density (x10™1lkg/n%)
* Mean 1-0.3’7. SD1s= 0.10/
* Mean 2 = 0428 , SD 2 = 0./29
Density Differences (%)
Mean 36.2% SD= 3.9 %
Low = 307 %
Range = /5/ &

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (*E)

TABLE 8. (Continued) ORIGINAL PAGE jg

OF POOR QuALITY

| 3770 (Case/0) as % of 377 p (CaseF )

F10.7 = 250 F10.7 = 250

P10.78 = 250 F10.78 = 250

Ap = /5 Ap = O

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 0 60
40 -6o2 "904 —.4 17.3 250? 21-? ?l? -202
w -502 ‘9.2 _506 11.@ 24-1 23.8 1‘-7 -09
120 -4.2 -8.2 6.4 9.7 22.9 24.1 12.9 -.7
160 -4c6 -?|6 -207 13.3 24-4 220? laul -108
200 -5.8 ~7.3 3.4 18.9 25 .4 19.2 4.8 2.4
240 "'6.? -5-0 9q6 22-6 24.4 13.? -05 "'.9
250 '?.2 -3i4 12-5 2400 2300 10-3 -203 106
320 ‘?.? "'4.5 11.5 23.? 23-5 11-4 "103 06
360 -7.4 -7.6 6.5 21.1 2%.1 16.6 1.6 -2.2

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'nlxlls)

* Mean 1 = 0.725, SD 1 » 0./66
* Mean 2 = 0,773 , SD 2 = O.205

Density Differences (%)

High = 257 %
Mean = 6.4 &, SD = /4y
Low =-94 %

Range = 35,/ %

* 1 indicates reference model. 2 indicates
model used as s percent of the reference
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80
120
160
200
240
280
320
360

Degrees Longitude (<E)

78

PRI e 7w e veemen € %

eve.7
316.3
330.0
323.8
Z28%.2
249.8
22?7.3
223.1

ed42.7

J

-60

1335.1
126.4
221.8
284.8
135.7
86.¢
68.7
66.0
89.0

ORIGINAL PAGE W
OF POOR QUALITY

TABLE 8. (Continued)

J77 p (Case //) as & of 377 p (Case /0)

F10.7 = 250 F10.7 = 2560

F10.78 = 250 F10.7B = 250

A = 400 Ap = /5

Degrees Latitnde (+N)

-40 -20 0 20 40 60 80
42.7 96.6 170.5 134.9 52.7 9p,2 181.4
8.1 64.5 156.& 157.0 70.6 69,8 164.7
70.3 8.8 152.8 1161.% 75.1 67,5 164.8
$8.7 ?77.9 163.6 150.9 £2.9 83,5 179.8
46,6 116.8 174.0 118.2 1.5 120.4 202.2
58,7 148.6 165.2 81.2 67.5 174.7 227.9
73.3 162.1 1%2.4 63.6 91.9 210.7 <240.4
67,1 1%58.4 157.2 67.6 77.5  182.6 227.¢
47.1 136.5 170.8 95.4 $3.3 132.2 20%5.95

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Coaputations:

Absolute Density (x10”'!kg/n)

* Mean 1 =0.773 , Sp 1 =« 0.205
* Mean 2 = /.828 » SD2 = 0.‘6‘

Density Differences %)

High « 330.0y
.“ln - ,”:‘ ‘. SD L4 7346 ‘
Low = 42.7%

Rang: = 2873 %

* 1 indicates reference model. 2 indicates
model used as a percent of tha reference
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i ORIGINAL PAGE 18
OF POOR QU TABLE 8. (Continued)
K J77p (Case//) as % of 377 p (Case 9) :
F10.7 = 250 F10.7 = 250 ;

®10.7B = 250 F10.78 = 250

A = 400 Ap = (o]

Degrees Latitude (+N)

F et bl

- -80 ~60 -40 -20 0 20 40 €0 80
w
= < 40 5.1 113.8 42,1 130.8 240.0 185.8 64.4 86.0 187.0
' e 80 :39.1 1s8.1 49,3 82,6 218.6 218.3  99.¢ 67.4 166.4
i ¥ 120 31:1.8 195.5 59,4 74.2 218.7 224.9 97.7 66.3 165.7
i s 160 3@4.4 131.8 54,4 191.5 228.8 206.8 79,3 88.2 183.2
g 200 3.9 118.5 58,9 157.8 243.7 168.8 958.7 115.8 211.8
; .§ 200 226,22 T6.H 73,9 284.8 229.7 106.1 66.7 172.3 245.3
: ¢ 320 193.1 66.4 86.3 219.5 217.6 86.7 24.3 184.2 248.3
§. 360 217.5 74.7 56.6 186.4 238.9 127.9 55,7 127.2 218.3
i Given Input: June 20, 1968, 12 UT; 100 Km Altitude.
i Matrix Computations:
E Absolute Density (xlo‘ul(g/lls)
: * Mean 1 = 0.725"  sp 1 = 0./66
g * Mean 2 = /.¥2% , SD 2 = 0. 666
Density Differences (%)

! High = 3//.8 &
: Mean = /52.8%, SD = 74.60%

Low = 2./ %

Range = 249.7%

* 1 indicates reference model. 2 indicates

model used as a percent of the reference
;
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Degrees Longitude (+E)

ORIGINAL PAGE (8
OF POOR

TABLE 8. (Continued) QUALITY
L J77 p (Case /2) as 8 of J77 p (Case /O

F10.7 = 300 F10.7 = 250

F10.7B = 250 F10.7B = 250

AP = I5‘ AP = ’5

Degrees Latitude (+N)
-80 -60 ~40 -20 0 20 40 60

40 15.3  15.4  15.2 14.5  13.6é 14,8 13.4  14.3
80 13.3 15.6  .5.8 15.3 4.4 14.9  14.7 4.8
120 15.7 16,5 17,6 17.6 17.1 16.3 16.4 15,4
200 16,1 17.6  18.9 18.7 18.8 17.3  16.5  15.6
240 i6.3  18.2  19.2 19.2 18,5 17.é  1&6.7  15.5
280 1e.& 17,3 17.9 17.6 17.0  186.4  15.8 14,7
320 16.1  16.%  16.7 1é.2 15.8 15,9 15,1 14,z
360 1%.6 15,9  15.9 15.4 15.8 13,9  i4.2 4.4

Given Input: June 20, 1968, 12 UT; 400 Xm Altitude.

Matrix Computations:

Absolute Density (x10™1kg/M%)

* Mean 1 = 0.773 | sp 1 = 0.205
* Mean 2 = 0.894 , SD 2 = 0.229

Density Differences (%)

High = /9.2 %
Mean = /5.9 %, SD= /.5 %
Low = ,34%
Range = 5.9 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)

. ; ORIGINAL
TABLE 8. (Continued) OF POOR PAGE I8

QUALITY
M e uvemp(ue )
F10.7 = /50 F10.7 = /00
P10.7B = /50 F10.78 = /00
Ap = [0 Ap = o
Degrees Latitude (+N)

-80 -60 -40 ~20 0 20 40 60 80
161.9 149.2 138.2 f27.7 121.1 1ie.5 115.4 117.7 121.0
163.7 154.1 145.1 135.9 128.4 122.2 128.3 1i9.8 122.@
167.2 163.6 167.5 162.3 153.8 143.1 135.3 129.3 125.5
170.4 176.5 1806.1 174.1 163,83 152.1 140.7 132.6 129.,6
171.¢6 179.5 183.0 188.9 169.8 136.3 143.3 134.¢ 127.8
172.5 181.5 189.7 188.6 179.5 154,2 149.5 {36.7 126.8
168.4 174,88 {76.6 {71.3 161.& 198.3 138.5 138.4 124.8
165.7 162,11 158,06 1598.9 {48.% 133.3 128.1 124.5 122.9
163.9 15¢.1 148.4 138.1 (29.7 125.4 122.1 121.2 122.9

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™''kg/M’)
* Mean 1 = 0./20 [ gD 1 = 0.046
* Mean 2 = 0.2%8 , SD 2 = 0.08%
Density Differences (%)
High =/89.7%
Mean = /48./%, SD =2/ 4%
Low = /54 %
Range = 743 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)

-80 -60
172.,9 158.3
174,22 163.1
188.7 181.¢2
1ge.82 188.¢%
135,101 193.¢%
186.3 198.¢8
132.5 185.2
176.9 172.90
175.1 tes.2

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

TABLE 8. (Continued)

J77p (Case 9 ) as § of J77 p (Case5")

F10.7 = 250 F10.7

F10.7B = 250
h = 0 Ap

Degrees Latitude (¢N)
-40 -20 0 20

144.7 133.6 127V.2 124.0
152.8 144,86 136,& 132.6
178.5 17@8.7 11e2.1 1953.2
189.4 184.3 173,7 162.1
196,23 189.8 179.9 167.8
283.5 2808.7 188,2 174.3
185.3 179.7 1638.7v 158.0
166.3 157.3 149.0 142.6
155.@ 145.4 138,23 133.8

Matrix Computations:
onm——

Absolute Demsity (x10™1}xg/M>)

* Mean 1 = 02%8 , SD 1 = 0.088
* Mean 2 = 0.725 , SD 2 = O./6b

Density Differences (%)

High =035 %
Mean = /585 %, SD= 220 %
Low = /246 %

Range = 76.9 %

- /50
F10.7B = /50

o

&

[
£ 3 IO
NDA
- - -

~N -y

152.¢2
156.5
1806.1
149.1
138.4
131.¢

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 8. (Continued)
o J77p (Case 9 ) as % of J77 p (Case /)
F10.7 = 250 F10.7 = /00
F10.7B = 260 F10.78 = /00
Ap = o Ap = o
Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60
614.7 S43.5 482.8 431.9 492.4 386.2 386.8 397.0
23,1 Se2.5 S19.5 475.86 448,37 46,9 4U8.3 488.0
e58.8 £55.94 €43.0 610.2 S63.8 515.8 478.2 449.3
664,86 £98.5 7ll.c o79.3 622.8 S60,9 S87.1 4e7.4
674.3 72B.7 738.3 713.9 655.1 S8e.2 S24.8 478.7
636.1 7?48.9 ?79.3 ?P6?.7 7O5.6 624.8 S48.8 487.5
t58.2 681.6 €88.9 £59.¢ £83.3 S545.¢ 494,90 458.0
835.5 613.1 S5S87.8 545.5 Svv.8 466.8 443.8 428.8
2e.1 579.4 S533.3 484.4 447.3 426.1 414.4 414.0

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10” }kg/M%)

* Mean 1 = 0./20 , sp | = 0.096
* Mean 2 =0.725 , SD 2 = 0./66

Density Differences (%)
High =77?23 §
Mean =545.8 %, SD = /0.9 %
Low = 386.0 %
Range = 393.3 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

S e s e e s o

414.8
418.5
432.9
436.95
443. ?
444.3
433.8
424.1
421.2
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ORIGINAL PAGE I8
TABLE 8. (Continued) OF POOR QuALITY

v

J77p (Case &) as & of J77 p (Case 2)

[l AN 7

F10.7 = /50 F10.7 = /00

F10.7B = /50 F10.7B = /00

Ap = /5 Ap = /5

Degrees Latitude (+N)
60 -40 -20 0 20 40 60 80

. 129.5 126.8 128.2 tle.? 113.8 110.9 18?7.5
. 132.1 133.9% 128,80 123.2 119.4 115.8 118.5
. 156.3 1S8.7 152.8 142.4 133.8 123.4 113.0
162.6 172.8 184.8 153.5 135.9 123.6 111.4
173.2 179.4 178.5 156.8 139,33 124.1 11a6.8
184.7 188.7 1?9.2 161.7 139.4 121.2 189.4
195.3 149,66 142,53 131.4 120.3 118.4 185.4
143.2  138.8 138.1 123.8 11?7.% 118.1 187.6

o
[
LOgi A B g S S OO

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™!'kg/M%)

* Mean 1 =0./38 |, SD 1 = 0.052
* Mean 2 20,3/7 , SD 2 = 0./0/
Density Differences (%)

High = /68.7 ¢
Mean = /360 ‘. SD = 2.4 $
Low = /059 %

Range = 53.3 &

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 8. (Continued)
ORIGINAL PAGE
OF POOR "

QUALITY
Q J77p (Case/0) as ¥ of J17 p (Case 6)
F10.7 = 250 F10.7 = /50
F10.78 = 250 F10.78 = /50
Ap = /5 AP = /
Degrees Latitude (+N)

-80 -60 ~40 -20 0 20 40 60 80
tae.7  137.8 13901 134.5 f28.2 128.5 120.8 125.8 123.7
1Gety 132.0 144.7 142.6  137.4 132.7 130,90 123.5 125.8
{29,z 1%0.8 1&35.7 168.8 w2, 153.9 145,99 137.8 12a8.4
132,71 157.4 176.9 181.1 173.7 161.6 158.8 148.9 128.9
147.7 189.1 188B.3 196.4 173.7 166.8 153.7 149,86 128.3
1S@.8 175.7 13%.4 2@e.w  1g3.5  173.4 155.5 139.4 126.5
13D 163.8 182.4 178.8 1e8.5 156,3 143.4 130.7  123.4
144.8 157.6 163.2 157.6 148,9 141.¢ 134,86 126.4 101.8
(41,6 148.% 151.% 144.7 138.4 134.3 130.2 126.7 122.9

Given Input: June 20, 1968, 12 UT; 400 Km Altitude,
Mgtrix Computations:
Absolute Density (xm'uh/!ds)
* Mean 1 =0.3/7 , 8D 1 = 0./0/
* Mean 2 = 0.7173 . SD 2 = 0. 208
Density Differences (%)
High = 2000 %
Mean = /49.0 %, SD= 200 %
Low = /2/.9 %
Range = 7€.2 %
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
8s
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-60

431.¢
434.9
478.9
215.2
573.8
627.7
988.2
932.32

484.3

ORIGINAL PAGE IS
CGF POOR QUALITY

TABLE 8. (Continued)

J77 p (Case /0) as % of J77 p (Case )
F10.7 = 250 F10.7 = /00
F10.7B = 250 F10.7B = /050_

Ap = 5 Ap - /

Degrees Latitude (¢N)
-40 -20 0 20 40

448,58 431.8 403.8 388.6 382.8
467.9 466.5 441.3 419.3 404.6
565.1 595.3 9562.6 315.3 474.8
627.3 667.1 622.¢& 963.2 499.2
687.5 P711.3 656.4 9585.1 Ser.i
752.3 766.2 785.9 615.5 511.6
671.2 €58.8 682.9 533.6 452.0
571.9 S43,2 5@3,2 459.1 417.1
511.5 484.3 448.5 424.3 400.5

Given Input: June 20, 1968, 12 UT; 400 Ka Altitude.

ggprix Computations:

Absolute Density (x10°11K¢/M3)

* Mean 1 =0./38 , SD 1= 0.052
* Mean 2 = 0,773 , SD 2 = ©0.205

Density Differences (%)

High = 766.2 %
Mean = 49019 %, SD = /02.9%
Low = 3557 %

Range = 409 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference

60

376.2
395.3
431.2
437.1
439.1
429.5
388.8
376.4
376.2

364.3
375.3
386.4
384.0
381.3
374.4
361.9
355.7
361.5
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ORIGINAL PAGE IS

TABLE 8. (Continued) OF POOR QUALITY

s J77p (Case 7 ) as & of 377 p (Case 3 )
F10.7 = /50 F10.7 = /00
F10.7B = /50 F10.7B = /00
Ap s 400 Ap = 400
Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60 80
L 40 7.8 43,8 98.4 123.4 121.1 116.7 105.8 66.9 28.3
q 120 .9 25.5  9p.5 145,89 1%52.4 143.86 128.& 91.6 36.6
s 160 3.1 23,1 1o4.6 161.5 164.3 151.9 129,585 83.2 32.3
2 200 11.7 sa.7 125.8 176.3 169,7 154.3 128.5 €3.7 2%.7
§ 240 19,5 85.2 163.1 188.% 178.4 152.8 192.2 41.¢ 18.9
w 280 22,6 93.6 158.3 171.6 1é1.e 133.@ 80.1 27.0 14.2
$ 32 22.5 84.8 141.0 15@.1 141,32 123.0 81.7 30.5 16.2
5 360 17,3 £7.9 122.7 138.2 129.8 121.1 97.1 48,0 22.0

Given Input: June 20, 1968, 12 UT; 400 Km Altitude,

Matrix Computations:

Absolute Density (xlo'ul(g/u:‘)
* Mean 1 =0.663 , SD 1 = 0.57/
* Mean 2 =/, 008 , SD 2 = J.565

Density Differences (%)

High /8%.9 %
Mean = 9/.3 %, SD = 546 %
Low = 0.5 %

Range = /38 49%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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ORIGINAL PAGE I8 :
TABLE 8. (Continued) ~OF POOR QUALITY :
| T 377 p (Case //) as % of 377 p (Case 7 )
: F10.7 = 250 F10.7 = /50
F10.7B = 257 F10.7B = /50 %
= 400 B = oo |
Degrees Latitude (+.") '
a -80 -60 -40 -20 0 20 40 60 80 ’
L 40 4.4 53,9 114,9 121.9 127.4 124.4 119.8  79.4 39,8
B 120 17.8 41,6 189,23 160.9 162.4 153.3 143.¢ 186.6 49.0 7
.a 160 24,1 1.9 123.5 173.9 173.8  161,4 147.8 97,7 44,5 ‘
g 200 23, 73,6 155.3 187.7 188.5 65,1 139.5 7?7.1 27.6 ’
S 240 V.3 IWE.1 188,94 198.6 189.2 168.7 122.0 54,8 30.8 -
¢ 280 4db.@ 18%.& 171.8 179.3 163.1 148.4 9.7 39.7 26.6 :
o 320 9. 1835 153,08 157.2 149.5 1236.9 97.28 42,3 27.8 :
§- 360 3.7 85.4 0 135.8 143.6 139.1  131.6  112.6 59.5 23.6
Given Input: June 20, 1968, 12 UT; 400 *m Altitude, i ‘
Matrix Computations:
-11 M3
Absolute Density (x10 ““Kg/M")
* Mean 1 =/00Y7 , SD 1 = O.565
* Mean 2 =/.92% , SD 2 = 0.666 :
Density Differences (%) 3
High = /78.6 % ;
Mean = /05.0%, SD = 533 % :
Low = /7% % :
Range = ,gog%
* 1 indicates reference model., 2 indicates
model used a: a percent of the reference
{
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ORIGINAL PAGE 18
E TABLZ 8. (Continuedy  OF POOR QUALITY :
U 377 p (Case /1) as % of 377 p (Case 3 ) ;

F10.7 = 250 F10.7 = /00 N

F10.78 = 250 F10.78 = /90 %

AP - 400 Ap a 400 \ ¥

Degrees Latitude (+N)
~80 -60 -40 -20 0 20 40 60 80

(')

L 40 34, 127.% 3%26.2 418.0 402.8 336.4 352.4 195.5 79.3 .
v 80 aaé 87.4 250.6 434.2 440.1 417.5 394,7 261.4 97.9 g
B 120 15.3 ?7.7 299,® %539,1 S62.4 515.4 45é.8 296.7 183.6
S 160 23.% 1B1.6 357.1 616.2 621.6 558.5 466.8 262.2 914.1
® 200 42.4 186.8 508.0 694,9 656.4 3574.2 428.2 189,99 73.90 '
§ %0 o 3 281.6 637.9 762.7 705.3 579.2 348.9 113.2 55.6 :
w 280 71.7 298.3 6@82.0 58,5 601.( 478.7 254.2 77.4 44,95 -
$ 30 7p.s 2?5.9 S@9,5 S43,5 S02.0 428.4 258.8  87.0 48.5 :
§ 60 S5.6 211.3 425.2 488.2 449.4 412,01 319.1 136.2 63.0 :

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'qu/Ns) .

* Mean 1 =0.663 , SD 1 = 0.5 :
“ Mean 2 = /828 , SD 2 = O.6bb

Density Differences (%)

Mean = J20.9%, SD =29 %
Low = /83%
Range = 4.4 %

* 1 indicates reference model. 2 indicates r
model used as a percent of the reference :

i
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Degrees Longitude (+E)

40
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TABLE 8. (Contiaued)

v J17gg¢_:,_s_o?1utouzzggc.ui;~

F10.7 = 200 F10.7 = /50
F10.7B = /50 F10 7B = /00
AP = 15 Ap . /5

Degrees Latitude (+N)
-80 -60 -40 -20 0 20 40

79.8 81.7v 83.9 8B1.5 78.1 76.3 75.9
79.6€ 8l.u 85.4 85.7 82.3 79.6 78.0
g81.2 87.0 96.0 98,9 95.5 90.9 36.4
82.6 0.8 103.1 106.8 1@2,2 96.6 89.4
85.0 €7.6 108.5 110.4 105.6 98.9 90.7
88.2 163.5 115.7 116.8 111.0 102,90 90.6
86.5 100.0 108.8 187.& 191.6 93.8 84.3
85.¢6 93.7 98.@ "7 90,0 85.1 79.95
83.¢ 88.2 9.3  g&,z g83.8 80.6 7.8

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x1o"1xg/u3)
* Mean 1 = 0.23/ , 8D 1 = 0.07%
* Mean 2 = 042% , SD 2 = 0./29

Density Differences (%)
High = //6.% §
Mean = S8/ 8%, SDe= //.5 %
Low = 725%
Range = 44.3 %

* | indicates reference model. 2 indicates
model used as a percent of the reference
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Case ¥
F10.7 = 200
F10.78 = /50
Ap = lf

20

s § of J77

© Mgt
Case /2
e 300
F10.7B = 250
= /5
-20

TABLE 8. (Continued)
Degrees Latitude (+N)

J77
F10.7
Ap
-40

o

W

-60

-89

P SR

OO ODDONN

. # o & © & & 2 o
€T INDOPN ¢ OO
OO

DA CNDR
- o - . - - - - -
“ WO CONDON DO

AT

-t ovd vt wd wd

DI ONNODIN

4-0%0357933
TFiPos vt et o DO N

2914?38?3

- L] - L] L] L] - .
594038 oM D
PO NN DO

el o R _R_X _RE_E_K ]

MVDOPVODMPN T

DOV OO T
D DD e D

» ot ol ol b =8 >4 4t

NPt ot () v (D

(2+) spnarBuon sesalag

#Y % Ferapt At aru e

tations:

92.7 %

= S52.6%
* 1 indicates reference model. 2 indicates

= ///.9%, SDs /3.4 %

= 14‘5-.3‘

Matrix C
[ ]

model used as a percent of the reference

High
Mean
Low
Range

* Mean 2 = 0.894 |, SD 2 = 0.-229

* Mean 1 = 0.42% , sD 1 = 0./29
Density Differences (%)

Absolute Density (xxo'“u/u’)

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
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TABLE 8. (Concluded)

x J77p (Case /2) os & of 377 p (Case #)

F10.7 = 300 Fi10.7 =
F1i.78 = 250 F10.7B =
Ap s /5 Ap -

Degrees Latitude (+N)

o -80 -60 -40 -20 0 20
E 40 23,0 272.3 276.3 265.1 249.7 244.3

80 :57.9 272.7 286.7 282.1 <267.8 259.2
3 120 274.6 298.1 337.3 346.9 329.7 308.7
% 160 230.2 316.3 367,7 382.2 360.7 333.3
® 200 291.9 3+6.6 396.6 483.0 376.3 343.0
§ 20 0206 373.7 428.7 431.9 482.9 361.2
o 200 295.7 351.& 389.1 38e.e 353.% 320.2

320 290.2 322.4 238.2 324,5 382.2 284.3
g- 360 281.4 299.% 3@7.v 292.2 275.7 261.%

/50
/700

40

241.4
253.1
291.5
304.6
3102.4
314.1
285.3
264.3
252.9

Given Input: June 20, 1968, iz UT; 400 Km Altitude,

Matrix Computations:

Absolute Density (xlo'"u/u’)

* Mean 1 =028/ SD 1 =0.077
* Mean 2 = 0.994-, SD 2 = 0.227

Density Differences (4]
High = 43/.9 %
Mean = 300.0%, SD = 50.6 %
Low = 232.3%
Range = /7946 §

* 1 indicates reforence model. 2 indicatos
model used a3 a percent of the refercnce

92

60

242.7?
231.8
2?ae.2
276.6
276.8
273.6
e53.1
244.1
244.5
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ORIGINAL PAGE 13
" OF POOR QUALITY
Finally, Table 9‘préun19percem density differences for the 12 cases, between the J71 and the
standard J70. Likewise, Table 10 gives density percentages of the J77 with respect to the J70 for the
same 12 cases. A discussion of the results given in Tables 6 through 10 will be presented in the next
ction.

TABLE 9. PERCENT DEVIATION OF JACCHIA 1971 DENSITY AS A FUNCTION
OF CORRESPONDING JACCHIA 1970 DENSITY

case: |

J71 p (Case /) as & of J70 p (Case / )

F10.7 = /0O F10.7 = /00

F10.78 = /00 F10.7B = /OO

p = 0 o = 0

Degrees Latitude (+N)

~ -80 -60 -40 -20 0 20 40 60 80
w
L 40 13.8 10.1 6.4 2.3 8.0 -1.4 -.5 1.1 4.6
o 80 14.3 11.9 7.0 3.7 2.0 1.9 2.4 3.2 4.8
B 120 15,8 12.8 9.6 7.1 6.2 B.7 7.e 7.3 X
=160 13,2 14,5  11.9  10.4 9.9  12.é6 1.6 1l.8 8.1
e 200 14.1 15.0 t3.@ 12,8 13.5  15.6 15,2 13.@ 2.2
8 240 14,1 15.1 12,9 1z.a  13.8 15.8  15.3  12.2 9,2
w 280 14.6 14.4 11.7 16.3 9.6 1Z.4 12,4 18.9 3.1
S 320 4.8 12.4 2.9 6.6 4.6 5.1 5. € €.1 6. &
g 360 14.1 18,3 T8 3.2 .6 .0 .5 1.7 4.7

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10”}1kg/M°)

* Mean 1 = 0./04 , sp 1 = 0.044
* Mean 2 =0,/// , SD 2= 042
Density Differences (%)

High = /5.6 %
Mean = 9o %, SD= 49 &
Low =~ ), 4%
Range = /7.0 %

* 1 indi:ates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)

94

80
120
160
200
240

320
360

Senean

H LA

iy Py POL9 3D ORIGINAL PAGE 18
OF POOR
TABLE 9. (Continued) .
CASE: 2
J71 p (Case 2 ) as 8 of J70 p (Case 2)
F10.? = /00 F10.7 = 700
F10.7B = /00 F10.7B = 700
Ap = /5 Ap = /5
Degrees Latitude (+N)
-60 -40 -20 0 20 40 60
6.7 3.2 .8 ~1.4 -2.3 -2.8 0.9
?us 4.8 1-9 '.} ele l4 1-6
5.4 6.5 4,7 4.3 4.0 4,3 4.5
9.9 7.4 7.3 73 8.8 8.4 7.1
10.7? 8.9 8.0 4.6 11,1 0.2 8.9
16.7 9.3 §.3 3.3 16,2 11.8@ 8.9
909 ?03 6.3 6'9 8.? gna ?-l
8.7 6.9 3.6 2.8 2.6 3.4 3.8
?-a 3-9 .e "? -1-4 -.? .4

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10” }lxg/m®)

*Mean 1 =0./72 , SD 1 = 0.059
* Mean 2 = 0./80 , SD 2 = 0.055

Density Differences (%)

High = /.1y
mlll = 5:9 *D sD = 308 t
Low = -23 %
Range = /3.4 %

* 1 indicates reference wmodel. 2 indicates
model used as a percent of the reference
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TE AL e ORIGINAL PAGE IS
g .. TABLESY. (Continued)
e = OF POOR QUALITY
CASB:3
J71 p (Case 3 ) as § of J70 p (Case3 ‘
F10.7 = /00 F10.7 = /00 ?
F10.78 = /00 F10.78 = /00
N = 400 Ap = 400
-
Degrees Latitude (+N)
~ -80 -60 -40 -20 0 20 40 60 80
£ ow .3 g SL9 -31 -38 -E -4d -3.4 0 -2.3 :
« 80 .3 -7 -le -2.7 -3z -ES 0 -5.p -2.7 0 720 i
312 .4 -1 -1 -1y -2 -9 =17 -L.E
5 o160 .4 .2 -8 -1,2 -.8 -.3 -1 -.5 1.3
-4 5 e -.5 - o - .S 4 . 1 _1 . 3’
200 Y - . o« - o . L - ¥ - 3
c§ 2‘0 lé .2 _'S -18 -u::: '5 "‘:“ —‘1 :i.; i
. w 280 -6 9.&7.1 -'6 "1-2 -.'E‘ ':-'} ':.:-': --S -1’: ’
: $ 320 .3 -3 =1.2  -2.1 -2.4 2.3 -2.1 0 -1.9 o !
: B 30 .3 -.6 -1.9 -z2,%  -3,7 -3.% -3.7 -3.1 -2.2 é
4
Given Input: June 20, 1968, 12 UT; 400 Km Altitude. \
- |
{ i
Matrix Computations: 5
! .
i Absolute Density (x10”lkg/n%)
* Mean 1 =078 , sp 1 = 0.//5
* Mean 2 = 0758 , SD 2 = 0./0%
Density Differences (%)
High = 06 &
Mean = -,/ %, SD= /7%
Low = -4.5 %
Range = 5./ & 3
N * 1 indicates reference model. 2 indicates
) model used as a percent of the reference
95 ~—
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60

15

= 150

F10.78B = 100

OF POOR QUALITY
F10.7 .
20

Ap

L et AT =)

CAst: 4

JRNSpIN

= 150
1)

F10.78 = 100

-20

ORIGINAL PAGE 18
TABLE 9. (Continued)

Degrees Latitude (+N)

F10.7

J71 p (Case 4 ) as § of J70 p (Case 4 )
Ap

-40

- s

& ...

25.:3,«‘&;
Lo RS Y I IV Rt N ]
- . - - - - L] - -
DA RH RV RORND
Lo J0 NN N T B B B B ]
1 t
HRBD NN T
L - . L] - L) - -
1“00,.?-.66?91
DR T N T B B B
[ i
vt O0 Y030 0D D
Ll - L] . . - L] - -
€O v F 0 U0 D) P B O
e |} ] ot
[ .} [

CO O 00 v T < U3 00
o # o s » o & a a

0T P WU P DY
Lo R TR B N B N B R
[} 1

Fe i v O 0 D~ D) 8
L] - - » - - - - L
LRVt o T e O SN xS
vt vt o4 | | § O} et

...\.uua.mud.d..uzz....u

e @ e« @ & s = &
ch,uagﬂos_uoal
nawe | F 1

D DD P P D0

WOV
[ T T T T B N |
[-2-X-2-8-] woo
$SI3IIR5R

. fv‘
EN

utations:

80 %
* 1 indicates reference model. 2 indicates

= —'846 *] SD = Z.z ‘

=-53 %
=-13,3 %

Matrix C

High
Mean
Range

Low

* Mean 2 =0.255 , SD 2 = 0,072
model used as a percent of the reference

* Mean 1 = 0.280 , SD 1 = 0.086
Density Differences (%)

Absolute Density (xlo'ukg/lls)

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

(3+) apnitBuor saaaBaq
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’:.? ~y 'ﬁ", ?;3, !* “ ” TABLE 9. (Contimled) m PAGE 's
A Y T -
o OF POOR QUALITY

%
! CASE: §
: J71p (Case5 ) as § of J70 p (Case5 )
? F10.7 = 150 F10.7 = /50 ;
H F10.78 = !50 F10.7B = 150 :
. Ap = 0 Ap = 0
Degrees Latitude (+N} ]
o -80 -60 -40 -20 (] 20 40 60 80
§ i:‘ ‘0 14.@ le-s 6.5 3lg -C? n2 n'l? 2-4 5.? ;
& [ 80 14.? 11-5 8.4 5'5 S d 206‘ 3-1 4.3 S.U g
: B 120 15.3 13.& 10@.8 8.7 7.7 7.9 5.8 7.8 7.7
§ 2 160 15.7 195.¢6 14.2 1z.0 12.7 13.7 13.3 11.2 5.5 §
¢ & 200 16,7 16.8 14,5 14,7 15.5 15.%  15.5  12.9 9.6 i)
} § 2‘0 16-? 16-& 14.5 14.” 15lb 16.6 16.1 12.9 9-4 H
% s 200 16.2 15.4 13.4 11.9 12.5 135  13.2  11.2 8.5 :
: ¢ 320 15.0 12.8 10.4 7.5 6.5 6.4 6.8 6.8 6,9 "
% ,§' 360 14.3 11.1 7.3 4.1 2.0 1.4 1.6 3.2 5.6
g
§

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

ooy,
Ptoun.

L0 T

Matrix Computations:

{ Absolute Density (x10”1lkg/M>)

* Mean 1 = 0.262 , Sp 1 = 6.09( :
* Mean 2 = 0.284, SD 2 = 0,086 :

Density Differences (%)

High = 167 %
Mean = 0./ %, SD= 48 %
Low = 0.2%
- Range = 165 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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1 =N

-t =y

PAGE
OF POOR QUALITY
« 150
150
60

F10.78 =

Ap

Case 6

SR

20

DT ONED T 0D

| =IO INATD
-t -

F10.7

o DOT NN D—D
a » 9w ®» s w 3 & o

el LaRal Rk g
- et

as § of J70
‘, SD = 303 ‘

5
=.0.8 %

132 %
* 1 indicates reference model. 2 indicates

B vt O e P 00 D D
s o ®» & & s ® @

(0D 00 O O 00 1D N

-
-20
7.1

Case
Degrees Latitude (+N)

- 12.4 $

TABLE 9. (Continued)
case: 6

Matrix Computations:

’O.7 = 150
F10.78 = 150

Ap

2D 0D N D WD NN

TOLADIOONT
Ll o]

J71
model used as a percent of the reference

High
Mean
Low
Range

-40
* Mean 2 =0.39| , SD 2 = 0.100

* Mean 1 =0.369 |, sD 1 = 0,107
Density Differences (%)

Absolute Density (xlo'qullls)

WNMHNMD DO -

- L] . - L - - - .
' ?861&;—2198

-t o=f w4 ol o=t

Given Input: June 20, 1968, 12 UT; 400 Xm Altitude.

g
'~‘ e .r?:'—
60

CU O Dt W

w 4 & &« s s ® 9 a 8
TS vt vt N Of vt v D

P e K K e K K o

SSRESSBI

M NNNM

(3+) apniyBuol saaxdaq ®
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B
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RN 9. (Continued
5
t J71 p (Case 7 ) as & of J70 p (Case 7 )
! F10.7 = /50 F10.7 = /50
t F10.7B = /50 F10.78 = /50
- Ap = 400 Ap = 400
Degrees Latitude (+N)
¢ o -80 -60 -40 -20 0 20 40 60 80
\t‘ 40 1.9 lg 9-8 -!-5 _1-4 -2.1 -2.1 -1-5 -'8
[ ] ‘o 2.9 19 .9 —08 -116 -115 "1.5 -1.5 -!8
: B 120 1.9 1.3 1.8 -.9 -.9 0.0 8.a 8.0 8.0
; 5160 2,2 1.6 1.0 .6 8 1.3 1.9 .9 e.0
*x § zoo 2.2 an 1-2 I-B 1;5 201 2.3 l9 '8
: 240 2,2 2.0 1.2 1.9 1.5 2.1 2.4 1.9 6.0
g, 8 2” 2.2 la? 'lll .5 u8 1-3 1-0 09 '8
; & 320 2.1 1.0 8.0 6.9 -.9 -.9 -8 9.0 9.0 s
é‘- 360 1,9 1.6 -.8 -1.6 -1.§ -2,2 -2,z -1.5 -.8 j
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
) Matrix Computations:
Absolute Density (xlO'uKzlns)
‘ » man 1 ;/-/03 » SD l = 00/58 3
i * Mean 2 =/./06 , SD 2 = 0./4%5
; Density Differences (%)

Hi'h s 2.4 $
Mean = O4 %,SD= |3 %
Low =-22 %
Range = 4.6 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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o
40

= 250

F10.7
F10.7B = 280
20

Ap

s 250
o

F10.78 = 250

-20

TABLE 9. (Continued)
Degrees Latitude (+N)

~
o
3
q
2
~
w
e
[ 4
<
o
8
g
™~
(N

F10.7
Ap

-40

DOVT TP N D

DN WVARPNR oW

e P DIVIUIM =0

YLD PDDRPO N
vt —

DT TN ,D
- L] - - - - - »

—t DY [ — Y (YD h..ui

—t =i vt =4

00 O O 00 0D e P

- - - - - - - - -

T D+ € ) vt WS v
vt .

e D % D vt T T O
- - - " ® & = ® =
T e et DU

et vt vt vt
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et et -y

P e 03 P P 0 e )
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WP h e 0N — 00D

i vl et vd

Bﬂlr.@a??geﬁo

8’133321;

i vk ad vl o=t =4

WD T U0

1.;0&&0&&3.521

3383838583

112223

(3+) apnitBuo saaxBaq
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tations:
, SD 2 =0.I8%
8.7 %, SD= 3.8 %

o:% ‘

Range = 13.0 §
* 1 indicates reference model. 2 indicates

= 3.8 1

Matrix C
=

Low

wmode] used as a percent of the reference

High

Mean

* Mean 1 = 0.790 , Sp 1 = 0.199

* Mean 2 = 0.85/
Density Differences (%)

Absolute Denmsity (x10™'lxg/M%)

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

e, i-g K
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3o

utations:
Absolute Density (xlO'uKVNJ)
= /0.9 %
6.9 %, SD =
0.7 %
= JO.R2 %

Matrix C
=

model used as a percent of the reference

High

Mean
Range

* 1 indicates reference model. 2 indicates

Low

* Mean 2 = /.0/2 , SD 2 = 0. /95

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
* Mean 1 = 0953 , sp 1= 0.2/0
Density Differences (%)
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Bt i,

Degrees Longitude (+E)

.“‘i‘ ‘? Vg iy TABLE 9. (Continued) OF POOR
case: 11

J71 p (Case //) as & of J70 p (Case //

F10.7 = 250 F10.7 = 250

F10.7B = 250 F10.78 = 250

Ap = 400 Ap = 4o0

Degrees Latitude (+N)

-80 -60 -40 -20 0 20 40 60 80
4.8 4,3 &.9 2.8 2.2 2.2 2.2 2.7 3.4
4,7 3.9 3.7 6.9 2.4 2.4 2.3 2.9 6.8
3.6 4.8 3.5 2.8 2. € 3.2 3.7 3.6 7.5
4.9 4.4 3.8 3.2 3.1 4,2 4,0 4,4 4.1
4.9 4.5 4.0 3.3 4,0 5.1 4.8 4,5 3.6
4,9 4,5 4.0 4,0 4.0 5.1 4.8 4.5 2.6
4.9 4.4 3.8 3.2 3.8 4,2 4.6 4.3 4.1
4,8 4,1 3.4 2.3 2.7 2.6 3.6 7.0 7.0
5.2 4.3 3.6 2.9 2.3 2.3 2.3 2.8 2.9

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (xlo'uu/u’)
* Mean 1 = /.824 ,» SD 1 = 0,227
* Mean 2 =/.8396 , SD 2 = 0,229

Density Differences (%)

High = 7.5
Mean = 40 §,SD= /2%
Low = 22 &

Range = 5.3 §

* 1 indicates reference model, 2 indicates
model used as s percent of the reference
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LR TABLE 9. (Concluded) ORIGINAL PAGE 18

OF POOR QUALITY
case: 12
471 p (Case /2) as § of J70 p (Case/2)
F10.7 = 300 F10.7 = 300
F10.7B = 250 F10.7B = 25C
Ap LT § Ap = |5
Degrees Latitude (+N)
o -80 -60 -40 -20 0 20 40 60
:' 40 268 .8 "l? -2|6 "'3.1 -316 -3'1 -2'6
80 2'9 ._Q 0.3 °2-2 "'2.8 '207 -208 -2n1
I§ 120 2.9 2.1 0.0 -, 9 -9 0.0 -. 8 -.8
a 160 3.1 2.7 1.6 .9 1.3 1.9 1.9 1.7
§ zoo 3'2 3-6 2!2 10? 2-4 300 2'5 1'8
z‘o 302 399 202 1‘8 2.4 30! 207 2'?
» 2” 3-0 206 106 08 1-2 107 1'9 '9
g 320 3.0 1.9 0.9 -9  ~1,?7 =1.6 -.8 -.8
8 “o 2'9 10? '.3 "1.4 "3.3 -3.2 -216 —2l6
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Matrix Computations:
Absolute Density (x10™!lxg/w)
* Mean 1 = /)57 , SD 1 = 0.235
* Mean 2= /./58 , 8D 2s0,23
Density Differences (%)
Hi.h - 302 t
Mean = 0.4 §,SDs= 2./ &
low =-36 %
Range = 6.8 %
* 1 indicates reference model. 2 indicates
model used as & percent of the reference
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mu.g 10, PERCENT DEVIATION OF JACCHIA 1977 DENSITY AS A FUNCTION
' . v';' itk ’bP CORRESPONDING JACCHIA 1970 DENSITY

»

.y

l’v “”-‘}(
. cace: ¥ |
ORIGINAL PAGE IS f
: OF POOR QUALITY 3779 (Case [ ) as % of J70 p (Case | )
1 Fin7 = /OO F10.7 = /00 %
F10.78 = /00 F10.7B = /00
X Ap = 0 Ap =
;
; Degrees Latitude (+N) (
SN -80 -60 -40 -20 0 ¥ I 60 86 !
! & e 13.5 13.8 t2.1 9.3 6.1 4.3 S.4 8.2 15.@ !
3 80 15.9 18.5 16.7 15.6 15.8 16.7 g 18.4 19,3 i
z 12“ 13.5 8-3 1.4 .3 5:2 11.5 1?0? 2100 21.1 H
‘a 160 ‘3l3 14'5 IX|5 15.2 2'3l9 34.9 ""~'1 3508 2508 l
§ 2“ 1201 13.6 14.0 1919 33-2 44.? “e"? 38!0 25.8 2
‘ 240 5.7 5.1 Sia 0 Tiie 13,z zs.7 3241 3.7 24.2 Do
' w 200 6.2 20.0 18,4 22.8 29.9 39,5 41.3 36,6  26.€ §
i g 520 17.1 18,2 14.4 13,7 16,5 19,5 2i.4 23,5 22,1 |
L § %0 Lo v -le 5.2 ~6.8  =6.4 2.7 4.1 14,1
: -
¢
i Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
§
i Matrix Computations:
3 Absolute Density (xlo'“xg/u"‘)
% * Mean 1 = 0.104, SD 1 = 0.044 i
z * hean 2 = 0.120, SD 2 = 0.046 ‘
% Density Differences (%)
! High = 467
] Mean = 167 %, 5Ds= /B S
Low s -68 %
- Range = 53.5%
f * 1 indicates reference model. 2 indicates
model used as a percent of the reference
\
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TABLE 10. (Continued)
ORIGINAL PAGE IS
OF POOR QUALITY
CASB:2 . i
[
J770 (Case 2 ) as & of J70 p (Case2 %
F10.7 = /00 F10.7 = /0O i
F10.7B = /00 F10.7B = 700 1
Ap = /6 Ap a /5 %
Degrees Latitude (+N) §
o -80 -60 -40 -20 0 20 0 60 80 %
S 40 -18.6 =-24.4 -25.2 -16.8 -18.,6 -14.8 -22.9 -26.5 -l6.4 !
o 8 -13.8 -21,3 -26.3 -~17.8 ~7.6 -6.,8 -14.3 -22,1 -1%.3 i
8 120 -14.7 -27.5 <-39.6 -34.8 -23.6 -17.2 -19.3 -z23.8 ~-16.5 :
& 160 ~14.8 -26.5 -35,8 =-28.7 ~-15.3 -8.8 -11.9 «~172.2 -12.%5 !
& 2“ —lga? -3211 -35|1 -260‘ “13-9 _?-? '12-5 "15-3 -gl? "
8§ 240 -24.2 -39.0 -41.5 -35.5 -26.9 -22.9 -22.4 -15.9 -7.7 |
« 280 -2B.7 -28.9 -27.4 -15.8 ~-12.1 -12.7 -14.% -5.9 -3.0
§ 320 -28.6 <-27.7 -24.5 -16.3 -13.3 -17.6 -22.2 -13.7 -6.0 i
g %0 ~2[.& <-32.7 -32.% -26.1 -23.1 -27.8 -32.32 -27.9 -i4.2
Given Input: June 20, 1968, 12 UT; 400 Ka Altitude. ':
Matrix M{tations:
Absolute Density (xlo'qu/MS)
* Mean 1 =0.172 R SD1= 0.059
* Mean 2 = 0./38 , SD 2 = 0.052
Density Differences (%)
High = -3.0 %
Mean =-205 %, SD = 87 %
Low = .45 %
Range = 3a5 § 3
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 10. (Continued) ORIGINAL PAGE . §
PATNE: SALAE BEOS UM OF POOR QUALITY
YT A RUCT T
CAS£:3
J77p (Case 3 ) as % of J70 p (Case 3 )
P10.7 = /00 F10.7 = /00
F10.7B = /00 F10.78 = /00
Ap = 400 Ap = 400

Degrees Latitude (+N)

;‘:a o -80 ~60 -40 -20 0 20 40 60 80
& 40 1485.3 -5.8 -85.0 -52.9 -28.¢ -38.9 -62.6& -36.7 61.1
e 80 195.6 6.8 -5%.9 -64.2 -37.5 -34.8 -59.4 -51.8 37.2
{ 3 120 218.5 44.3 -66.4 -76.9 -53.9 -51.7 <-66.2 -53.4  31.1
S 160 188.1 18,8 -72.5 -76.9 -g8.9 -57.6 <-69.7 -50.6 49.0 ]
® 200 118.7 -38.1 -88.3 -74.2 -61.g -65.3 -71.4 -27.1  79.6 R
3 240 68.9 -64.3 -83.8 -74.7 -63.@ -75.0 ~-67.8 17.3 118.4
: e 280 58,2 ~64.3 -76.3 -63.4 -60.7 -71.1 -49.1 77.2 153.3
3 ¢ 320 ce.4 -60.1 -71.4 -53.1 -49.4 -65.5 -51.7 53.¢ 136.9
§‘”° gé.@ ~47.4 -71.8 -53.2 -41.¢ -57.8 -64.4 5.1 93,9
3

-~

Given Input: June 20, 1968, 12 UT; 400 Km Altitude,

_M_l{tnx Computations:

Absolute Density (xlo'qu/M3 )

* Mean 1 =0.768 , SD 1 = 0./I§
* Mean 2 = 0,663 , SD 2 = 0.57/
Density Differences (%)

High = 2/05%
Mean = _/4./ %, SD = 754-%
Low = _830%

Range = 2935 %
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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“TABLE 10. (Continued)
ORIGINAL PAGE IS

OF POOR QUALITY
CasE: 4

. J77p (Case 4) as % of J70 p (Case 4 )

F10.7 = /50 F10.7 = /50
F10.7B = /00 F10.7B = /00
Ap = /5 Ap = /5

Degrees Latitude (+N)
-20 0 20 40 60 80

J
o0
o

]
o
[~

3
b3
(=4

"y

So40 -18.2 2300 -21.I -t@.n -S.T - Bl G bl TS R
s 80 -15.9 -ZB.s -23.0d -z SR | -1.&  -11.1  -28.5% -1g.%
S 120 -17.8 -27.1  -35.6 -zg.4 -16.9 -11.6 -185.1 -2l.1 -1g.%
~ . o T - . st - A =t .

m 160 ~16.9 -25.8  =G31.4 -22.8 -3, 2 -3.8 =%, -1e.% -13,9
[ - - . el - N - o b P T T - - . "

g 200 -21.,2 -~3@.7 ~29.8 -{9,% -f, 4 =3.7 =lB.e 15,7 -12.0
S 240 -25.1 =3e.3 -35,7 -z, -28.5 0 -18.3 0 -21.30 -16.9 13'4
o 280 ~21.6 -26.2 -21.4 -1z.e 6.6 C1BLE 0 -15.7 -9.8 gl
o 320 -21.& -2%.8 -18.7 -qg.e  -7.8 -l4.4 -21.3  -15.8 -3,

ée 360 -2 1l -IBoe -R701 -qw,w 17,6 -2306 =29.8 0 -2T.3 0 -15,

Given Input: June 20, 1968, 12 UT; 400 Km Altitude,

Matrix Computations:

Absolute Density (x10™ lkg/M>)

* Mean 1 =0.2%0 ,SD1 = 0.0%6
* Mean 2 =0.23/ , SD 2 =0.078
Density Differences (%)

High = “,08 *
Mean =-/8./ %, SD= 8./ %
Low =-36.3 %
Range = 34.5 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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TABLE 10. (Continued
A ( ) ORIGINAL PAGE IS
OF POOR QUALITY
CASE: § :
J77 p (Case 5 ) as & of J70 p (Case 5 )
F10.7 = /50 F10.7 = /50
F10.7B = /50 F10.7B = /50
Ap = 0 Ap = O
Degrees Latitude (+N)
~ -80 -60 -40 -20 0 20 40 60
brd B
40 11,3 1w 1@.@ B 5 2.9 o I e
o 80 13,7 1%.& 14.4 2.2 1l.@ N B3 b
3 120 11,7 Y .4 g.8 2.4 BuB 9.9 1204
0160 1i.40 1l.e 0 18,5 11.4 12,5  &3.7 24,8 El.7
£ 200 11,7 1g.%  11.6 5.1 24,3 IS 3.4 24,2
3 240 5.4 3,z -7 T 9.5 17,2 2@.7 18,3
a 280 14.f  [6.& 15,9 IT.3 23,3 I7.6 6.8 233
o 320 14,5 15.2 12.2 1a.6 td, = 11.5 2.2 1@'-5‘
s 360 9, 4.5 -.9 =81 S - T ~€.1 -1.2
&
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Mgtrix Computations;
Absolute Density (x10” *lkg/M)
* Mean 1 =0.262, SD 1 = 0.09/
* Mean 2 =0.28% , SD 2 = 0,088
Density Differences (%)
High = 305 %
Mean = //.3 %, SD= 8.3 %
. Low = .g./7 %
Range = 3g.( %
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
{
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Degrees ilongitude (+E)

110

-80
4 —17v.1
go ~14.u
126 ~in.l
160 - 5.2
200 - 9.9
240 - ‘2.8
280 - .9,
320 - 19,7
360 - J1.1

YR

TABLE 10. (Continued) ORIGINAL PAGE 1S
OF POOR O'1A1ITY

CAS.: 6
J77 p (Case 6 ) as & of J70 p (Case &)
F10.7 = /50 F10.7 = /50
F10.7B = /50 F10.7B = /50

Ap = /5 Ap = /5

Degrees Latitude (+N)

-60 -40 -20 0 20 40 60 80
~Z1.6 =17.5% -€.4 =1.4 =&,1 ~17.1 =-z3,2 ~13
-19.4 - 20,4 -8.5 1. 1.5 -a.1 ~-tg.2 -135.
-35.4  -RE.S5 -22.8  -1l.v 7.3 -11.% -t&.7 -15.
-rE.E O -IVLE -lELS -Z.@ 1.8 -S,.6  -14,7 12
-27.4 -I5.8 -12.8% d. 0 2.0 -?.3 -13,5  -—le.
-32.8 =295 -21.2  -13.4 ~12,8 ~185.1 ~15.4 ~-9.
~21.4 -14.3 -4,3 . -S.2 =131 -3.1 -§.
-28,7 -1 e -4.1 N T N S B - R -7,
-2V E Po-14.% 0 -lolT -1E.e =2m,8 =254 14,

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations;

Absolute Density (xlo’nxg/M:‘)

* Mean 1 =0.369 , SD 1= 0./07
* Mean 2 =0.3/7, SD 2 = 0./0/

Density Differences (%)

High = 2.0 %
Mean =-/4.6 %,SD= 84%
Low =-32.5%
Range = 345 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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Degrees Longitude (+E)

-80
40 3%.cv
80118.8
120 115. 9
160 185. 4
200 £5.2
240 3%, &
280 4.4
320 3.l
360 S51.%

dy r,
oyt . :~~",\: .

TABLE 10. (Continued)

ORIGINAL PAGE IS
OF POGR QUALITY

case: 7
J77 p (Case 7 ) as &% of J70 p (Case 7 )
F10.7 = /50 F10.7 = /50
F10.7B = /50 F10.7B = /50
Ap = 400 Ap = 400
Degrees Latitude (+N)
-60 -40 -20 0 20 40 60
-E'-l _51-;‘2 ":'_‘6.[1 1:5:-! "'5. & “45-2 —ES-S
23.1 -4716 _43.\3 -E"‘:‘ .“'_.-E: 38- E‘ 'E:T.E:
25.4 -55.5 -g@m,% -ZIB.8 -18.2 -4B,2 -44.3
3.4 -el.2 -58.3 "-—07’ -26, 1 -51.7 =-E7.1
-E: ;9 -68.1 —'51,‘3 _EI:“-U "3‘3-2 "E"tlnq _1T-4
-54.4 -59.3  -49.,7 —-}‘E‘-"f -S6h. 4 -53.49 15.9
93,3 -5V.8 -31,3 -2f.% 0 -93.4 -3e6,4 Se.@
-42,9 -52.3 -15.4 -14.9 45,2 -38.7 48, 2
-38.3 0 -S%e.2 -21.7 -9.2  -34.8  -S@.8 -2, C
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Matrix Computations:
Absolute Density (x10™11kg/M>)
*Mean 1 =/./03 |, SD 1= 0./58
* Mean 2 =/.008 , SD 2 = 0.565
Density Differences (%)
High = //5.9 %
Mean = -9.6%, SD= 9./ %
Low = -69.3%
Range = /85.2%
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
- e . -
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ORIGINAL PAGE 18
TABLE 10. (Continued) og pOOR QUALITY

CASE: 8

J77 p (Case B ) as & of J70 p (Case ¥ )
F10.7 = 200 F10.7 = 200
F10.7B = /50 F10.7B = /50
Ap = /5 Ap = 15

Degrees Latitude (+N)

~ -80 -60 -40 ~20 0 20 40 60 80
w
L 40-z22,9 -25.5 ~20.0 -8.6 -3, & -§.5 -19.,4 25,5 -28.0
o 80-21.1 23.9 23,1 -19.4 -7 ~1.1 -1t.e -21.F ~-19.¢
B 120 -22.3  -29.%  ~34.4 -35.2 -13.7  -~%.e  -l4.4 2201 -19.7
w160 -23, % =28.5  -29.7 -18.8& -6.5 2 -lg. 3 -1%.8  -17.5 )
& 200 -75.,4 -31.2 -27.@ -15.2 -3, -3.8 -12.z -1g.9 -ié.d
S 240 -23.8 -34.8 -30.9 -22.8 -15.& -1€.6& -2E.5 -:8.5 -14.8
w 280 -24,9 =-25.2 ~1i7.8 -7.7 -4,1 =1@.3 ~}:§:.4 -14.3 *11.@
$ 320 -24,7 ~24.4 -15.3 -6.8 -5.9 =139 -2I.8 -18.6 -13.2
gm—a.z -@e.f -23.0 -15.8 -14.3 -2Jb.4 -Z%.8 -28.2 -158.7 .
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Matrix Computations:
Absolute Density (xlo'an/Mz) ;
* Mean 1 = 0.52/ , SD 1 =0./37 ’
* Mean 2 = 0.428, SD 2 = 0./29
Density Differences (%)
High = -0.7 %
Mean =-/86.2 §, SD= 9B.2 %
Low =-34.6 %
Range = 339 %
* 1 indicates reference model. 2 indicates
model used as a percent of the reference .
2
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TABLE 10. (Continued) ~ OF POOR QUALITY

CASE: 9

J77 p (Case 9 ) as & of J70 p (Case 9 )

F10.7 = 250 F10.7 = 250
F10.7B = 250 F10.7B = 250
Ap = 0 Ap = 0 i
Degrees Latitude (¢N)
a -80 -60 -40 -20 0 20 40 60 80
:’ 40 ‘i‘ls —3-9 -§'.‘E: _803 -"11'8 -1311 —1313 -1219 _18-3
- Q 80 _‘j-? —Eig: _:‘-:‘g -4!6 ‘5'8 -?-g _?.9 —?.8 -Sl?
g 120 -5.4 -8.5 -13.8 -14.& -13.4 -11.6 -9.7 -7.4 -8.1
- - - -~ ~ - - - o -
' 160 -4.; -5.9 8.3 -B.2 -5.2 -2.7 -2.4 -3.2 ~6.6
§ 200 _bol "?-:3 ‘8,:?‘ _bis —2-3 1-1 1.1 "2.1 -6-8
240 -?.4 -12. ‘15.":‘ -15-8 _11-8 -?.4 ‘5.5 "'El.a -?lg '
o 280 -3.5  -3,1 4.7 -4.7  -2.5 -1.1 -1.4 ~-3.1 -6.7
o 320 -:3.5 -3.1 —gnb _?.5 "8.2 -8-5 —8.2 "‘?-5 _8'1
§ 360 -&.3  -9.8 -12.9 -16.6 -13.6 -19,5 -18.3 -15.6 ~-11.
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
Matrix Computations:
Absolute Density (x10” 1lkg/M>)
* Mean 1 =0.790 , SD 1 = 0./99
* Mean 2 = 0,725 , SD 2 = 0./66
Density Differences (%)
High = /./ %
Mean =-7.6 %, SD= 45 §
Low =-/9. %
Range = 20.6 %
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
. W
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case: 10

J77 p (Case/0) as % of J70 p (Case /0)

F10.7 = 250 F10.7 = 250
F10.7B = 250 F10.7B = 250
-y Ap = /5— Ap = ,5
Degrees Latitude (+N)
a -80 -60 -40 -20 0 20 40 60 80
< 40 27,0 -27.5 -20.1 -7.9  -2.9 -7.9%9 ~-18.8 ~-26.6 -22.4
¢ 80 -p5,8 -z26.9 -23.7 -1@.2 -8 -1.6 =-12.1 -22.2 -22.2
3 120 .27, -32.2 -33.8 -23.3 ~-12.3 -9.8 -14.9 -23.6 -22.4
S 160 -57.1 -3@,% -29.3 -1?7.5 -6.1 -3.9 -12.1 -Z1.3 -20.
g 200 -29,1 -32,2 ~-25.8 -13.3% -3.% -4.6 -14.8 -Z1.0 -19.3
3 240 -31,9 -34.1 -27.8 -19.3 -14.8 =-16.6 -24.2 -22.4 -18.7
8 280 -2803 ":'.‘F.E! —ISI.a _6-2 "4.3 —12.1 -;llJ -!61? -16l3
v 320 -2819 "34-? —1308 -S-E' _516 -14-5 ":".‘4-4 ._"..01"‘.: ‘1?.4
§. 360 -29,4 -39.4 -22.8 -1%.3 -11.7 =-18.8 -28.3 -28.6 -21.8

Given Input: June 20, 1968, 12 UT; 400 Km Altitude.

Matrix Computations:

Absolute Density (x10™''kg/M%)
. * Mean 1 =0.953 |, sp 1 = 0.2/0
; * Mean 2 = 0.773 . SD 2 = O.205

Density Differences (%)
High = -08 %
; Mean =-/9.2%, SD= 8.7 %
3 Low =-341/%
; Range = 33.2%

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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T R ORIQINAL PAGE 18
SR TABLE 10. (Continued) OF POOR QUALITY
case: 11
J77 p (Case //) as & of J70 p (Case//)
F10.7 = 250 F10.7 = 250
F10.7B = 250 F10.78 = 250
Ap = 400 Ap s 400
Degrees Latitude (+N)
o -80 -60 -40 =20 0 20 40 60 80
& 40 37.%  -9,6 =-36.0 6.5 S5, 7 32.35 -24.7 -16.8  25.@ '
(] 80 49.? ?.E -3503 “18-9 45-? 46-? -IED? ‘24-3 1606 .
3 120 51.% 6.8 -44.4 -38.6 13.§ 25.4 -20.0 -29.7  14.¢ :
= 160 46.6 -3.2 -48.7 -32.5 15.4 14,5 -28.9 -24.¢ 21.%5 i
§' 200 28.4 -27,9 -52.8 -17.3 (7.2 -4.5 -38.80 -11.7 @ 32.0 R
200 13.6 ~-44.7 -49.3 ~11.4 1.2 -3@.8 -39.%2 7.3 44.3 i
s 280 11.7 =-42.8 -32.5 13.3 13.1 =-36.9 ~24,% 32.1 56.4 :
v 320 12,95 =~38.8 =-27.3 26.9 28,7 =-22.8 -26.4 23.1 50.7 :
g 360 cB.: -31.8 ~36.5 7.7 49. 4 ~-5.8 -34,4 -3.2 36.2
Given Input: June 20, 1968, 12 UT; 400 Km Altitude.
:
E:
Matrix Computations:
Absolute Density (x10™'!kg/M®) ; _
* Mean 1 =/.824 , SD 1 = O0.227
* Mean 2 = /.82% , SD 2 = 0.666 '
Density Differences (%)
High = 587%
Mean = 08 %, SD= JO8S
Low =.52.0%
Range = //07%
* 1 indicates reference model. 2 indicates
model used as a percent of the reference
™
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TABLE 10. (Concluded) OF POOR W
case: 12
J77p (Case/2) as 8 of J70 p (Case/2)
F10.7 = 30O F10.7 = 300
F10.7B = 250 F10.7B » 250
Ap = /5 Ap = 5

Degrees Latitude (+N)

o -80 -60 -40 -20 0 20 40

& 40 -31.2 =31.1 =-23.4 ~-11.3 -~6,8 ~18.9 -z22.1
(] 80 ":':E’-B "31-1 -265? _14l2 _409 _504 "15.6
T 120 -31.&6 -35.8 -36.9 -26.6 ~-15.6 -12.7 ~-18.5
2 160 -31.7 =35.1 -33,1 =-21.6 -11.1 -9.1 -16.4
™ 200 -33.6 =-36.1 =29,5% -17.8 -9,4 -18.2 -19.¢
§ 240 -35.2 -37.6 =31.,2 -23.2 -18.% -21.2 -28.4
w 280 -32.7 <-29.8 -19.5% -11.3 -9.7 ~-17.2 -25.8
$ 320 -32.1 -28.6 ~-18.6 ~-9.6 -9,9 -18.3 -27.7
§. 360 -33.5 -33.4 -24.8 -16.1 ~-15,80 =-21.7 -30.8

Given Input: June 20, 1968, 12 UT; 400 Km Altitude,

Matrix Computations:

Absolute Density (xlo'nkglns)
* Mean 1 = /./57 , SD 1= 0.235
* Mean 2 = 0.894, SD 2 = ©0.229

Density Differences (%)
High = -49%
Mean =-23./%, SD= 85 &
Low =-37.6%

Range = 32.7 %

* 1 indicates reference model. 2 indicates
model used as a percent of the reference
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ORIGINAL PAGE IS
lil. DISCUSSION OF COMPARATIVE RESULTS OF POOR QUALITY

The analysis presented in this section deals with the two percent differencing schemes mentioned
in the Introduction. That of percent density differences within each model (for differing solar condi-
tions), and that of percent differences between one model and another. The analysis will further be
broken down into two conditions. One examines density changes under a constant A (allowing flux

to vary); the other assumes a constant Fq 7 flux (allowing A to vary). Many of Tables 6 throuch 10
results will also be expressed in figure form,

A. Intra-Mode! Testing Under Constant Flux

Each of the three Jacchia density models will be compared separately according to its own per-
cent density change when the geomagnetic index varies under constant flux. Results from T:bl's 6, 7,
anc 8 are presented in Figures 1 (categories A, E, and I) and 2 (categories B, F, and J). Both mean
and standard deviation density percent difference values for the three models are presented in Figure 1
versus constant F (and F) values of 100, 150, and 250 given a AAp change equal to 15 (Ap from 0 to

15). Figure 2 presents similar results but over a AAP change of 385 (i.e., A from 15 to 400).

100~
80~
—_ J70M
] - \
o J71M,
< 60 - \\
LY
g i \
5 \
E 40 r \\\
: | RN
i N
\\\
20 = ~ ~
s ‘
1 R S
0 1 1 1 1 -
100 150 0

SOLAR FLUX (F=F)

Figure 1. Percent model density change #* selected Fyq 7 values given 2 AA,, = 15.
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300}

DENSITY CHANGE (%)
L}

100~

SOLAR FLUX (F = F)

Figure 2. Percent model density change at selected Fq 7 values given a AA[ = 385.

Figure 1 shows that the J70 and J71 mean (M) percent differences change by more than 50 per-
cent than does the J77 at F = 100, when AAp = 15. This difference is smaller whenever the flux is 150

or 250. The standard deviation (SD) for all three models is small (less than 16 percent) at F = 100,
with J70 and J71 variability decreasing at higher flux. The J77 SD increases 8 percent more than the
other two models at F = 250,

As Ap increases 385 units from 15 to 400, all three models are very sensitive to a density change

at a low flux (F = 100) (Fig. 2). The J77 matrix percent difference values are much more variable over
latitude (Table 8B) than the J70 or J71 as expressed by the large J77 SD value of 434 percent at F =
100. A larger F flux of 150 or 250 produces significantly lower density increases as shown by the M
and SD percent difference values of Figure 2,

Theletwoﬁgumsumtlutn?isbsundtiveatmﬂmwﬂtudeApchnnmthmtheno
and J71. thnAplevahjumptoexmmu(ApH‘OO)theJW is just a little more sensitive in the mean

change than J70 and J71, but it is also much more varisble in its percentage change of density around
the globe.

B. Intra-Model Testing Under Constent A,

Tables 6, 7, and 8, representing J70, J71, and J77 density changes, are used to calculate density
inmamwheanﬂuuchmpunderconumtApmdm Mean and standard deviation values of

percent density increase are plotted in Figures 3 and 4,
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Figure 3 presents conditions (categories M, P, and S) applicable to an increase in F (and F) of
50, using data when F increases from 100 to 150. Percent density increase values are plotted for
constant Ap of 0, 15, and 400. Only at Ap = 0 conditions do J77 density percent increases appear equal
to or lower than thoee of J70 and J71. lpris 15 or 400, a AF of 50 creates a larger percent density
increase, with the J77 almost doubling that of the J70 or J71 at A, = 400. Abo at A= 400, the var-

iability (in terms of SD) of J77 is large (more than 50 percent) as compared to J70 or J71 (less than
4 percent).

Figure 4 differs from Figure 3 only in that it deals with a flux change of 100 (where F goes
from 150 to 250). Indicated in Figure 4 is the same general trend as in Figure 3, except amplitudes of
density change percentage are magnified for the J70 and J71 cases, with little increase shown for the
J77 M or SD percentages. Figure 4 represents categories N, Q, and T.

The percent density increases on each model for a 50 unit change in the daily flux, during a
constant F and con-“ant Ap = 1§ condition, are presented in Figure 5. This would probably represent
a more typical condition actually experienced on a day-to-day basis when F would remain approximately
constant. Three different categories of AF = 50 are presented in Figure 5: when the daily flux changes
from 100 to"150, from 150 to 200, and from 250 to 300. Density percent changes, in terms of M and
SD, decrease as the AF = 50 category occurs for a greater F value. From the figure it appears as if the
J71 is less sensitive to a AF change than the other two models. Figure 5 represents categories D, H, and L.

3
T

DENSITY CHANGE (%)
8
T

20—
e J77SD
J70SD__
J71SD>\<§
0 1 1 i bl o
100 150 250

SOLAR FLUXF _
Figure 5. Percent model density change at Ap = 15 given AF = 50 with constant F.
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Table 11 summarizes the results presented in Figures | and 2, when Ap is allowed to vary under
constant F and F. Table 12 presents results from Figures 3, 4, and 5, when F (andat times F) is allowed

to vary, while Ap is kept constant,

TABLE 11. PERCENT GLOBAL DENSITY CHANGE WHEN Ap VARIES
UNDER CONSTANT F AND F
AAp =15 (Ap =0to 15) J70 J71 177
Cat. F10 F10B M SD M SD M SD
A 100 100 70 13 66 12 16 8
E 150 1s¢ 44 8 40 7 10 9
I 250 250 22 4 20 3 6 11
AAp =385
(A, = 15 to 400) J70 7 177
Cat. F10 F10B M SD M SD M SD
B 100 100 377 90 344 75 394 434
F 150 150 212 45 192 36 226 183
J 250 250 95 19 90 14 139 73

TABLE !2. PERCENT GLOBAL DENSITY CHANGE WHEN F VARIES

UNDER CONSTANT Ap
| AF=50* 170 171 177
Cat. Ap F Range M SD M SD M SD
D 15 F=100to 150 65 6 43 3 71 10
H 15 F=150to 200 42 4 28 2 36 4
L 15 F =250 to 300 22 2 15 1 16 1
AF =50 (F = 100 to 150)** J70 J71 J77
Cat. Ap M SD M SD M SD
M 0 160 19 162 20 148 21
P 15 119 11 121 11 136 21
S 400 44 2 46 1 91 55
AF = 100 (F = 150 to 250)** J70 J71 J77
Cat. Ap M SD M SD M SD
N 0 211 29 207 26 158 22°
Q 15 163 18 163 16 149 20
T 400 66 3 72 2 105 53
* Only F changes. F remains constant. ** Both F and F change the same.
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C. Inter-Mode! Testing Under Constant Flux

This section is included so that percent density differences between one model and another (the
standard) can be computed for a given case. It indicates exactly how much one model’s calculated

densities differ percentwise from another model’s values, Tables 9 and 10 data were used in this analysis.

Calculated J71 density values expressed as a percentage of the standard J70_densities are plotted
in Figures 6, 7, and 8 as a function of Ap (0, 15, and 400), for a constant F (and F) being 100, 150,

and 250, respectively. The J77 density percent differences from the J70 are also presented on these
figures. Figure 6 shows the J77 and J71 mean density being greater than J70 density at Ap = 0 condi-

tions. At Ap equaling 15 and 400, the J70 mean has exceeded the J77 by 15 to 20 percent. When Ap

equals 400, the J70 density only exceeds by approximately 1 percent the J71 mean. The variability
decreases between the two models for both the J71/370 and J77/370, except for the J77 SD at Ap =
400 where it exceeds 75 percent.

Figures 7 and 8 represent similar conditions at F = 150 and 250, respectively. However, as flux
increases, the departure of J71 and J77 density from the J70 density generally decreases in terms of M
and SD. Now when F and F both equal 250 (Fig. 8), the J71 average density is at all times greater than
the average J70 value; while J77 densities are less than J70 over all Ap Tabular values of Figures 6, 7,
and 8 means and standard deviations are given in Table 13.

76 %

20
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Figure 6. Percent density changes of the J77 and the J71 as a function of
the J70 density, given F and ¥ = 100,
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Figure 7. Percent density changes of the J77 and the J71 as a function of the
J70 density, given F and F = 150.
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Figure 8. Percent density changes of the J77 and the J71 as a function of the
J70 density, given F and F = 250,
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.. TABLE 13, PERCENT DENSITY DIFFERENCES BETWEEN THE J71 AND J77
e WITH RESPECT TO J70, AT CONSTANT F ANDF

F Held Constant
(Ap Varies) J71 p as £(370 p) (%] J77 p as £ (370 p) [%]
Case Number Mean p%A SD p%A Mean p%A SD p%A
(Flo and Flo 100)
1. Ap-O 9 5 17 12
2. Ap=15 6 4 -20 9
3. Ap=400 -1 2 -14 75
(Fyg aud F) = 150)
. Ap=0 10 5 11 8
6. A, =15 7 4 -15 8
7. Ap=400 0 1 -10 49
(Fg and F g =250)
9, Ap=0 9 4 -8 5
10. A,=15 7 3 -19 9
11. Ap=400 4 1 -1 31

D. Inter-Model Testing Under Constant Ap

Both the J77 and J71 density values from Tables 9 and 10 are expressed as percent differences,
at constant Ap, with respect to the J70 density in Figures 9, 10, and 11. Figure 9 presents the models

mean and standard deviation percent difference values from standard, for F and F conditions of 100,
150, and 250 at constant A = 0. Figures 10 and 11 represent similar conditions for A = 15 and 400,
respectively.

Figure 9 indicates that the J77 density at A = 0 is greater than the J70 by 11 to 16 percent,

at F (and F) of 100 and 150. However, J77 densxtm are less than J70 by 7 percent at an F (and F) of
250. The SD of the J77 percent density difference decreases slightly from 11 percent at F = 100 to 4
percent at F = 250. The M and SD of J71 density as a percent from the J70 is from 4 to 10 percent
greater than the 570 at all three flux values.

Incidently, the J71 relationship to J70 is approximately uniform for all three Ap conditions.

This is probably due to the fact that the J71 and J70 Jacchia models are both derived with similar
data/equations, resulting in similar construction.

When Ap = 15, the J77 mean density is 15 to 20 percent lower than the J70 at all three flux

conditions. The J71 density is agein greater than the J70 by 6 to 7 percent, with small variability
observed over the globe (Fig. 10).
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Figure 9. Percent density changes of the J77 and the J71 as a function of the
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Figure 10. Percent density changes of the J77 and the J71 as a function of the

J70 density, given Ap = 15,
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Figure 11. Percent density changes of the J77 and the J71 as a function of the
J70 density, given Ap = 400.

Figure 11 presents Ap = 400 conditions. The J71 is very close to J70 in the mean and standard

deviation of density differences. Again, the J77 mean density difference is lower than the J70. The
J77 SD ranges between 30 and 75 percent, over all flux, indicating a large variability of J77 density with
respect to the way J70 density changes over the globe, under extreme Ap = 400 conditions.

Table 14 summarizes the percent changes for the J71 and J77 from the J70 reference, as Ap is ; *

held constant. Tables 13 and 14 have been further broken down into Table 15 so that the magnitudes
of percentage differences over ali Ap and all F F can be presented for the J71 and J77 models. This

table indicates that the magnitude of the J77 meun percent difference of density ranges more than the
J71 (both expressed as a percent of J70). The table also shows a general trend for the percent magni-
tude change, for both models, to become more positive (or less negative) than the J70, as either Ap or
F increase.
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TABLE 14, PERCENT DENSITY DIFFERENCES BETWEEN THE J71 AND J77
WITH RESPECT TO J70, AT CONSTANT A,

bR S

T Y B

Ap Held Constant

(F Varies) 171 p as £(170 p) [%] 377 p as £ (370 p) [%)
: Case & =0
No. F10 F10B Mean p%A SD p%A Mean p%A SD p%L.

1. 100 100 9 5 17 12
5. 150 150 10 5 11 8
9

o b

o

&
2%
k

4
3
3

1
a5
3
3
2
%

250 250 9 4 -8 5
. (A, =15)
3 FI0 = FI10B ;
{ 2. 100 100 6 4 =20 9 i
6. 150 150 7 4 -15 8 '
3 10 250 250 7 3 -19 9
£ 4 150 100 -9 2 -18 8 i
: 8. 200 150 -4 2 -18 8 ‘-
! 12. 300 250 0 2 -23 8

(A, = 400) Do

F10 F10B
3. 100 100
1. 150 150
1 250 250
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TABLE 15. J71/377 AS PERCENT DENSITY MAGNITUDE CHANGE OF J70

128

OVER VARIOUS RANGES OF Ap ANDF

J71 p as £(70 p)

_(Increasing A;) — = =
F FConst. (Table 13) FF FF FF
Ap 100-100 150-150 250-250
0to 1S -3 -3 -2
15 to 400 -1 -7 -3

0 to 400 -10% -10 -5

(Increasing F and ?)
Ap Const. (Table 14)

(FF) Ap=0 Ap=15 Ap=400
100-100 to 150-150 +1 +1 +1
150-150 to 250-250 -1 0 +4
100-100 to 250-250 0 +1 +5

J77 p as £ (70 p)
Increasing A,,) _ _ _
F F Const. (Table 13) FF FF FF
Ap 100-100 150-150 250-250

Oto 15 -37 =26 -11

15 to 400 + 6 +5 +18

0 to 400 -31% =21 + 7
(Increasing F and F)
Ap Const. (Table 14)

(FF) Ap=0 Ap=15 A, =400
100-100 to 150-150 -6 +5 +4
150-150 to 250-250 -19 -4 +9
100-100 to 250-250 =25 +1 +13
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IV. SUMMARY/CONCLUSIONS

For the 12 different cases of solar/geomagnetic input used in the 400 km density analysis of
three thermospheric models (i.e., J70, J71, and J77), the following has been accomplished under this

study:

1) 12 cases of 400 km density data have been generated for 81 worldwide latitude/longitude
locations, for the three separate Jacchia models of 1970, 1971, and 1977 (Tables 3, 4, and 5).

2) A small Ap change from low values (Ap =0 to 15), over all F = F (F’s = 100 to 250),

indicates the J77 computed density is less sensitive to these changes than the J70 or J71. The variability
of J77 is smaller or equal to that of J70 or J71 at F’s = 100 and 150; while larger in variability when

F's = 250 (Fig. 1 and Table 11).

3) A large Aj, change from low to high (Ap = 15 to 400), over all F = F, indicates J71 as being

less sensitive to density change in terms of global mean density and its variability. The J77 indicates a
very high variability of global density as compared with the J70 and J71 (Fig. 2 and Table 11).

4) During an F and F change = 50 or = 100, the J77 does not show a density change as much
as the J70 or J71 at Ap =0, However, at Ap = 400 the exact reverse is true, with J77 density change

being higher and much more variable than either the J70 or J71 over the globe (Figs. 3, and 4 and Table
12).

5) When a change in F daily alone occurs (i.e., AF = 50, AF = 0, AAp = 0), the J71 is the less
sensitive to density change and it also exhibits less variability of change over the globe (Fig. 5 and Table
12).

6) Intermodel testing over varying Ap and flux indicates the J71 density to be slightly more
dense than the J70. The J77 density is generally less than J70 over all conditions, except when Ap =0.

The variability of J77 density over the globe is also very high whenever Ap = 400 (Figs. 6 through 11
and Tables 13 through 15).

7) This study has also indicated the J71 density being closer, in most all categories, to the J70.
This is reasonable due to similar data and modeling methods in both,
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