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FOREWORD 

The purpose of this report is to present empirical probabilities of 
good, marginal, o r  poor Orbiter ferry weather across the southern United 
States from Edwards AFB, California, to Kennedy Space Center, Florida, 
and from Edwards AFB to Marshall Space Flight Center, Alabama. 

To develop these probability statements, it was first  necessary to 
establish criteria by which good, marginal, and poor enroute ferry flight 
weather could be identified from a surface weather map. Current Orbiter 
ferry guidelines received from NASA/Johnson Space Center indicate that 
ferry flights a re  to be conducted under VFR and a re  to avoid turbulence. 
The criteria listed on page 1 were selected as indicators of turbulence o r  
thick clouds that would make VFR flight difficult o r  impossible. An inter- 
pretation of each category is: 

Good - No indications of turbulence. ' No thick clouds to 
hinder VFR flight. 

Margin - Some turbulent areas present. Some thick o r  layered 
clouds, making VFR flight doubtful. 

Poor - Turbulence very likely. Thick clouds present precluding 
VFR flight. 

CAT indicators were not included in this study. 

Several examples of questions that can be answered from the tables pro- 
vided a r e  given on page 5. 

Weather requirements (especially light ground winds at  Marshall 
Space Flight Center) for the Orbiter/Carrier aircraft dernate operation 
were not considered in this study. If several hours of light winds at  the 
terminal were to become a prerequisite for the ferry operation, the "good" 
probability values in this report would be reduced considerably. 
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Space Flight Center for his guidance and assistance throughout this project. 



TABLE OF CONTENTS 

Section T i t l e  Page 

I .  I N T R O D U C T I O N . . . . . . . . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . .  11. PROGRAM AND ANALYSIS 3 

. . . . . . . . . . . .  111. EXPLANATION OF FIGURES AND TABLES 4 

I V  . C ~ C L U S I O N S  . . . . . . . . . . . . . . . . . . . . . . .  6 

V .  R E F E R E N C E S , . . . . . . . . . . . . . . . . . .  . . . . .  30 

iii 





Section I 

INTRODUCTION 

Current plans call for the Space Shuttle Orbiter to be ferried on 

the 747 Carrier Aircraft from Edwards Air Force Base, CA to Kennedy 

Space Center, FL and to Marshall Space Flight Center, AL. This study 

provides the empirical probability of having one day of good, marginal 

and poor flying weather each month across the southern United States 

conditional upon the prior one, two and three days* flying weather. 

Results are given by month for each overall route plus segments of 

each route. The Edwards AFB to KSC route Is divided into three segments: 

Western-Edwards to Midland, TX; Middle-Midland, TX to Shreveport, LA; 

Eastern-Shreveport, LA to Kennedy Space Center. The Edwards AFB to 

Marshall Space Flight Center route utilizes only two segments; Western- 

Edwards to Midland, TX; Eastern-Midland, TX to Huntsville, AL. 

Eleven years (1966-76) of the 0700 EST Daily Weather Maps 0) were 

examined along the proposed route. Each of the three segments was 

classified as good (I), marginal (2) or poor (3) for aircraft operations 

using the following criteria: 

Good (1) 

Marginal (2) 

(a) no fronts 
(b) no gusts or squall lines 
(c) terminal conditions VFR 
(d) no thunderstorms 
(e) no significant precipitation occurring 

(a) frontal system diffuse or dissipating 
(frontolysis) 

(b) terminal conditions expected to deteriorate 
within 6 hours to <VFR 

(c) isolated thunderstorms 



Poor (3) 

(d) some widespread middle or high cloud cover 
(e) isolated precipitation areas 

(a) well developed frontal system or frontogenesis 
(b) gustiness or squall lines 
(c) terminal conditions cVFR now 
(d) line of well developed thunderstorms 
(e) widespread middle or low cloud cover 
(f) broad band of precipitation occurring 

The coded data for each segment for each of the 4,018 days were placed 

on magnetic tape in chronological order. The code numbers 1, 2 and 3 

describe the good, marginal and poor weather conditions, while their 

position on tape determines the route segment being described. For 

example, the symbolic form is W,M,E; W,M,E; W,M,E; W,M,E; and the actual 

data might be 111, 111, 111, 123 for any four days. The coded data were 

inventoried and edlted for serial completeness prior to processing. 



Section I1  

PROGRAM AND ANALYSIS 

The program examines the d a i l y  codes and iden ti f i es over1 appi ng sequences 

o f  two, three and f ou r  days. The l a s t  day o f  each sequence i s  considered 

t o  be the ~ o s t  condit ion, whi le  the other days i n  the sequence are 

considered t o  be the p r i o r  condit ion. A1 1 days i n  each p r i o r  condi t ion 

are, by de f in i t i on ,  of the same type. I n  the example given i n  the 

in t roduct ion,  an analysis o f  the Western segment would show one sequence 

o f  3 p r i o r  good days and 1 post good day. It also would show: two 

sequences o f  2 p r i o r  good days and 1 post good day; and three sequences 

o f  1 p r i o r  good day and 1 post good day. 

The same procedure i s  fol lowed f o r  each segment. When the e n t i r e  route 

i s  analyzed, a l l  three codes (W,M,E) must be examined each day. The 

c r i t e r i a  f o r  good i s  t h a t  a l l  pos i t ions be coded "1"; f o r  marginal, a t  

l e a s t  one segment of the route must be a "2", but  none can be a "3",  

whi le  f o r  poor condit ions, a t  l e a s t  one segment must be a "3". I n  the 

above example, the ENTIRE ROUTE analysis would show one sequence o f  3 

p r i o r  good days and 1 post  poor day. I t  a lso would show: one sequence 

o f  2 p r i o r  good days and 1 post good day; one sequence of 2 p r i o r  qood 

days and 1 post  poor day; two sequences o f  1 p r i o r  qood day and 1 

post  qood day and one sequence o f  1 p r i o r  good day and 1 post poor day. 



Section I11 

Figures and Tables 

The figures show the percent frequency of occurrence of a t  leas t  

one and two good, marginal, and poor days over the en t i r e  ferry route 

from Edwards AFB t o  Kennedy Space Center. For example, of the 341 

days i n  the 11 Januaries 103 o r  30.2% were good, 178 o r  52.2% were 

marginal, and 60 or  17.6% were poor. These are  the values shown by 

bar graphs f o r  January i n  Figure 1. Those i n  Figure 2 were counted 

i n  a similar way - them were 56 occassions (16.4%) when the en t i r e  

route was classif ied good on a t  l eas t  two successive days. The mar- 

ginal o r  poor c lass i f ica t ion  was assigned i f  any par t  of the route 

f e l l  in to  t h a t  category. 

The tables show the frequency (F) , conditional empirical probabi l i t ies  

(CP) and the empirical probabili ty of having the indicated types of 

days followed by a good, marginal, o r  poor day (%). Total frequencies 

are  shown f o r  each type (TOT F) and a grand t o t a l  (N) gives the number 

of observations for  each month f o r  the 11-year period. 

The other headings are  explained as follows: 

TYPE: This i s  the  condition of the current day, or  days, while 

the condition of the day following i s  shown i n  the frequency columns 

of the good, marginal and poor f ie lds  across the page.. 

DAYS: Th i s  is the  number of days defined by type. A I t l t t  i s  added 

t o  the appropriate frequency c e l l  under the proper f i e ld .  



CP and %: These columns contain the conditional probabilities 

and percentages, where 

The following series of questions and answers illustrate some of the 

information the mission planner can obtain from the tables. Table 1 

Edwards AFB to Kennedy Space Center, Entire Route, January is used 

in all examples. 

Q, What are the chances of having a good day over the entire route? 

A. Of the 341 days examined 103 were good. 103/341 = 0.302 or 30.2%. 

Q. How many times did 2 successive good days occur? 3 good days? 4 
good days? 

A. Two successive good days occurred 56 times. Three successive good 
days occurred 30 times. Four successive good days occurred 13 times. 

Q. What is the probability (%) of 2,3,4 successive good days? 

Q. What is the conditional probability (#) that tomorrow will be good 
given that today is good? 

A. (56/103) x 100 = 54.4%. 

Q. Suppose it is known that the entire route has been good for 2 days. 
What is the conditional probability (%) that tomorrow will be good? 
Marginal? Poor? 

A. Good (30/56) x 100 = 53.6% 
Marginal (18/56) x 100 = 32.1% 
Poor (8/56) x 100 = 14.3% 

Q. On how many days and with what percent frequency did at least one 
segment of the route have poor weather? 

A. 60 days 
(60/341) x 100 = 17.6% 



Section I V  

CONCLUSIONS 

The tables show t h a t  the greatest  1 i ke l  i hood o f  having two, three and 

f ou r  consecutive days o f  favorable weather along the e n t i r e  route  i s  

dur ing the months o f  June, Ju ly  and August, wh i le  the l e a s t  favorable 

months are A ~ r i l  and November. I n  addi t ion,  a1 1 three segments show the 

highest  percentages o f  good condi t ions dur inq the summer months. 

These tables should prove useful  i n  determining the months w i t h  the 

optimum f l y i n a  weather as we l l  as the l i k e l i h o o d  o f  havinq 2, 3 o r  4 

consecutive good days along each segment o f  the route. 



FIGURE 1 

PERCENT FREQUENCY OF OCCURRENCE OF AT LEAST ONE 
GOOD-MARG 1 NAL-POOR DAY OVER ENTI RE FERRY ROUTE 
FROM EDWARDS AFB TO KSC 

13 . . . '.- 
MARGINAL 
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FIGURE 2 

PERCENT FREQUENCY OF OCCURRENCE OF AT LEAST TWO GOOD-MARG 1 NAL-POOR 
DAYS OVER ENTI RE FERRY ROUTE FROM EDWARDS AFB TO KSC 

MONTH 
..... 
QIARGINAL . ..... . . . . POOR 
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TABLE 1 EDWARDS AFB 'IU KENNEDY SPACE CENTER 
ErnIUE Roul'E 

Gam 
YR UO TYPE DAYS F CP X F 

66-76 1 GOOD 1 I6 54.4 16.4 37 
Z 10 Blab 8.I 18 
3 13 3 3.8 10 

MAR6 1 99 91.9 11.4 106 
2 1) 7 8  5.3 65 
I) LO 16.1 2.9 4s 

POOR 1 6 10.0 La8 3 7 
2 1 5a9 . 3 12 
3 1 21.9 • 3 2 

2 GOOD I 51 52.6 16.4 37 
2 zo a 6.4 e i  
3 6 33.3 1.9 9 

MrLRb 1 41 28.9 13.2 73 
2 23 S2.9 7.4 31 
3 11 96.7 3.5 10 

P O m  1 8 11.1 2.6 3 2 
Z 5 15.2 1.6 15 

(0 
3 1 7.7 .3 6 

3 GOO0 1 I1 52.0 15.0 42 
2 85 IlrO 7.3 91  
I) 12 50.0 3.5 11 

WAR0 1 36 19.9 10.6 107 
2 18 17.5 5.3 6 1 
0 12 20.3 3.5 36 

POOR 1 10 16.1 2.9 32 
2 3 15.8 .9 10 
3 2 

4 GOOD 1 48 11.1 14.5 41 
2 21 48.8 6.4 2 3 
3 7 33.0 2.1 13 

NARG 1 44 19.3 10.3 103 
2 17 16.7 5.2 60 
3 O 13.I 2.4 3 7 

POOR 1 11 18.3 3.B 211 
2 5 25.0 1.5 I 
3 1 16.7 a 3 2 

POOR 
TOTAL 

F 



TABLE 1 EDWARD5 AFB TO KENh'EDY SPACE CENTER 
ENTIRE ROUTE 

ENTIRE ROUTE GUJO 

YR MO TYPE OAVS F CP % F 
66-16 5 GOOD 1 58 54.2 17.0 4 1 

2 2 1 
3 "" * 13 17 1 1  5.c 

6 GOOD 1 114 70.8 34.5 3 3 
2 74 68.5 22.4 2 9 
3 40 66.7 13.9 19 

MARC 1 47 99.5 14.2 65 
2 20 31.3 6.1 40 
3 13 12.5 3.9 2 b 

POUR 1 6 12.0 l a 8  18 
2 1 4.0 a 3 12 
3 1 8.3 .3 4 

8 GOOD 1 135 75.8 39.6 3 9 
2 102 77.9 29.9 2 6 
3 '18 ?8.8 22.9 19 

MARG 1 41 33.3 12.0 66 
2 20 30.8 5.9 3 b 
3 10 28.6 2.9 20 

POOR 1 4 10.0 1.2 16 
2 2 10.0 a6 6 
3 l. 8.3 a 3 4 

POOR 

c P 
7.5 
6.9 
9.1 

22.3 
22.1 
15.4 

44e0 
45.5 
13.3 

8.7 
4.6 
Sad 

1.9 
6.3 
2.1 

52.0 
48.0 
58.3 

1.6 
1.4 

a9 

19.5 
24.1 
28.0 

39.0 
50.0 
62.5 

2 a 2 
2.3 
210 

13rO 
13.8 
14aS 

50.0 
60.0 
18.3 

TOTAL 
F Y N 

39 

77 22.6 
33 
15 

161 4a.8 330 
LOB 
69 

119 36.1 
64 
40 

90 11.2 
25 
12 

117 5 341 
142 
111 

113 33.1 
53 
25 

41 16 1210 

8 

178 52.2 341 



TABLE 1 ED!VARDS AFB TO KENNEDY SPACE CENTER 
EirrIRE ROUTE 

ENTIRE ROUTE GJCD MAHGINAL 

Yk NO TYPE DAYS F CP % F CP I 
66-76 9 GOO0 1 86 66.7 26.1 36 27.9 10.9 

2 34 66.7 16.4 26 32.1 7.9 
3 34 66.0 10.3 I 6  32.0 4.8 

MAR6 1 42 27.6 12.7 90 59.2 27.3 
2 25 28.4 7.6 $9 55.7 14.8 
3 10 20.8 3 27 56.3 8.2 

POOR 1 3 6.1 a 9  23 46.9 7.0 
2 2 8.7 -6  10 43.5 3.0 
3 1 9.1 a 3 3 4 1.5 

10 GOO0 1 79 53.1 23.2 50 O7.O 14.7 
2 4b 59.0 13.5 29 37.2 809 
3 23 53.6 7.3 17 3Ta8 5.0 

MARC 1 46 23.8 13.5 87 54.4 25.5 
2 26 30.2 7.6 50 18.1 14.7 
3 16 32.7 4.7 26 53.1 7.6 

POOR 1 6 13.0 la8 27 8 7.9 
2 1 8.3 a 3 9 ? I s 0  2.4 

r 3 1 100.0 . 3 
w 

11 GOOD 1 13 5 16.1 44 41e9 13.3 
2 26 11.0 7.9 20 39.2 6.1 
3 10 61.7 3.0 11 4 5  3.3 

MAR6 1 47 28.7 14.2 84 1102 21.5 
2 24 29.3 7.3 41 50.6 12.4 
3 13 31.7 3.9 20 48.8 6.1 

POOR 1 5 8.2 1.5 37 60.7 11.2 
2 3 15.8 a 9 13 68.4 3.9 
3 2 66.7 a6 

12 GOO0 1 13 56.4 15.3 28 29.8 8.4 
2 27 10.9 7.9 35.8 9.0 
3 14 51.9 4.1 If  33.3 2.6 

NARO 1 28 17.4 8.2 97 6Or2 26.4 
2 17 18.3 1.0 56  60.2 lbs? 
3 11 20.4 3.2 35 64.8 10.3 

POOR 1 14 16.1 4.1 34 40.0 10.9 
2 8 22.2 2.3 14 38.9 S r l  
3 4 30.8 1.2 4 30.8 1.2 

POOR 
TOTAL 

F % N 
129 39.1 330 



TABLE 2 EDWARDS AFB TO KENNEDY SPACE CENTER 
WESTERN SEGMENT-EAFB TO MIDLAND, TX. 

WESTERN GOOD MARGINAL 

YR MD TVPF DAVS F CP S F CP % 
66-76 1 GOOD 1 223 83.8 65.4 42 15.8 12.3 

2 183 83.9 53.7 34 15.6 10.0 
3 149 83.7 4a.7 28 19.7 8.2 

HARO 1 42 12.3 28 38.9 6.2 
2 15 57.7 4.4 10 31.9 2.9 
3 7 70.0 2.1 2 20.0 * O  

POOR 1 3 100.0 . 9 
2 
a 

2 GOOD 1 170 6 54.7 47 21.2 15.1 
2 123 76.4 39.5 34 21.1 10.9 
3 8b 73.9 27.7 28 23.9 9.0 

MAR0 1 49 62.8 15.8 26 33.3 8.4 
2 10 69.2 5.8 6 23.1 1mV 
3 5 83.3 1.6 

POOR 1 4 36.5 la3  4 3 4  1.3 
2 2 66.7 a6 

I- 3 1 100.0 .3 
h) 

3 GOOD 1 191 77.6 56.0 53 21.5 15.9 
2 140 70.1 41.1 $2 22.8 12.3 
3 1 78.5 31.1 28 20.7 8.2 

MARC 1 51 57.3 15.0 34 38.2 10.0 
2 19 55.9 5.6 12 39.3 3.9 
3 8 66.7 2.3 2 16.7 . Q 

POOR 1 4 ' 7 1.2 2 33.3 * b 
2 
3 

4 GOUb 1 205 82.3 62.1 4 17.7 13.3 
2 161 82.1 48.8 35 17.9 10.6 
3 120 83.1 38.8 26 1 6 ~ 9  7.Y 

POOP 1 3 40.0 a 9 1 20.0 . 3 
2 1 100.0 . 3 
3 

POOR 
TOTAL 

F % N 
266 78.0 341 
218 
178 



TABLE 2 EDWARDS AFB TO KENNEDY SPACE CEtJTER 
WESTERN SEGMEXl'-EAFB TO MIDLAND, TX. 

MARC I NAL POOR 

YR MO TYPE DAYS F EP I F 
66-76 5 GOOD 1 227 12.8 66.6 4 9 

2 183 82.8 53.7 36 
3 146 J2.5 42.8 2 9 

POOR 1 3 60.0 • 9 1 
2 1 100.0 . 3  
3 

POOR 1 9 69.2 2r7 1 
2 2 66.7 mb 1 

I- 
W 3 

7 GOOD 1 282 92.8 82.7 2 1 
2 254 92.7 74.9 19 
3 212 94.3 68.0 14 

MARC 1 20 5888 5.9 1 3 
2 6 46.2 1.8 6 
3 4 66.7 1.2 e 

POOR 1 1 33.3 .3 I 
2 1 100.0 1 3 
3 

PMR 1 1 z5.0 .a 2 
2 1 



TABLE 2 EDWARDS AFB TO KENNEDY SPACE CENTER 
WESTERN SEGMENT-EAFB TO MIDLAND, TX. 

UESTERN GOOD HAROINAL POOR 
TOTAL 

F X N 
267 80.9 330 

YR HO TYPE DAYS F CP Y F 
66-76 9 GOO0 1 230 6 69.7 34 

2 190 86.4 57.6 2 9 
3 1 5  86.7 47.3 2 4 

POOR 1 3 75.0 -9 1 
2 
3 

POOR 1 4 80.0 1.2 1 

C 
2 

o 3 

11 GOO0 1 226 9 68.5 3 3 
2 190 86.8 97.6 2 9 
3 162 88.5 49.1 2 1 

MPRC 1 31 $912 9.4 2 6 
2 12 46.2 3.6 14 
3 5 35.7 1.5 9 

HARO 1 36 61.0 13.6 20 
2 57.9 3.2 8 

POOR 1 4 40 
2 
3 



TABLE 3 EDWARDS AFB TO KENNEDY SPACE CENTER 
MIDDLE SEQEWT-MIDLAND. TX TO SHREVEPORT, LA. 

MIDDLE 0000 MARGINAL POOR 
TOTAL 

F Y N 
208 61.0 341 
149 
107 

YR HO TYPE OAYS F CP s P 
66-76 1 GOOD 1 131 72.6 44.3 5 1  

2 109 73.2 SZ.0 3 I 
3 77 72.0 22.6 20 

HARG 

POOR 

2 GOOn 

MARG 

POOR 

B ARG 

POOR 

POOR 



EDWARDS AFB TO REWEDY SPACE CENTER 
MIDDLE SEGMENT-MIDWD, TX TO OSIIREVEPORT, LA. 

GOOD CiARBINAL 

DAYS F CP X F CP I 
1 152 73.8 44.6 42 20.4 12.3 
2 107 71.8 33  22.1 9.7 
3 74 70.1 :::$ 26 24.8 7.6 

1 42 43.8 12.3 39 40.6 11.4 
2 15 40r5 4.4 15 40.5 4.4 
3 7 5 0 ~ 0  2.1 5 35.7 1.5 

1 12 3018 3.5 14 35.9 4.1 
2 4 33.3 1.2 1 41r7 1.5 
3 2 66.7 n 6  1 33.3 • 3 

1 203 03.5 61.5 3 1  1 4 4  10.6 
2 164 83.2 49.7 29 14.7 8.b 
3 113 83.6 43.3 24 15.1 7.3 

1 37 56.9 11.2 22 33.8 6.7 
2 14 66.7 4.2 t 28.6 1.6 
3 4 80.0 1.2 1 20.0 .3 

1 7 31.8 2.1 7 31.8 2.1 
2 3 37.5 n9 2 25.0 sb 
3 1 33.3 .3 1 33.3 . P 
1 240 88.2 70.4 29 13.7 8.5 
2 209 90.1 61.3 2 2 9.5 6.5 

3 184 90.2 54.0 19 9.3 5.6 

1 31 33.4 9.1 22 37.9 6.3 
2 13 61.9 3.8 6 28.6 1.8 
3 5 83.3 1.5 1 16.7 .1 

1 3 27.3 .9 5 45.5 1.9 
2 2 66.7 eb 
3 1 100.0 . 3 

3'5 
1 229 85.4 67.2 33 12.9 9.7 
2 192 6 56.3 2 1  11.2 7.3 
3 162 6 6  47.3 20 10.7 5.9 

1 35 95.6 19.3 26  41.3 7.6 
2 14 10.8 4.1 10 38.5 2.9 
3 3 30.0 .9 5 50.0 1.5 

1 2 20.0 a 6  3 50.0 1.5 
2 2 66.7 .b 
3 1 l00.O .b 

. TABLE 3 

POOR 
T OTAL 

F * N 
206 60.4 341 
149 
105 

YR MO TVPE 
66-76 5 GOD0 

YARG 

POOR 

6 GOOD 

MARC 

POOR 
c. 
m 

POOR 

8 GOO0 

HARG 



TABLE 3 EDWARDS AFB TO KENNEDY SPACE CENTER 
MIDDLE SE-T-MIDLAND, TX TO SHREVEPORT, LA. 

MIDDLE GOOD MARGINAL 

YR WD TYPE DAYS F C p .  X f CP 
66-76 9 GOOD 1 166 76.1 13.3 42 19.4 

2 119 75.6 36.1 30 19.1 
3 82 73.9 24.8 23 20.7 

MARG 1 45 10.0 13.6 38 42.2 
2 PA 59.3 6.4 16 42.1 
3 8 10.0 2.4 7 43.8 

POOR 1 u 84.8 2.4 9 39.1 
2 2 a3.3 06 2 33.3 
3 1 s0.0 .P 1 50.0 

10 6000 1 190 '15.1 13.7 12 20.9 
2 140 74.9 41.1 41 21.9 
3 103 74.6 30.2 30 41.7 

nARG 1 48 64.0 14.1 20 26.7 
2 13 65.0 3.8 4 20.0 
3 3 75.0 09 

POOR 1 8 47.1 2.3 6 31.3 
I- 

2 2 66.7 06 1 30.3 
21 3 

11 GOOD 1 159 71.9 $6.2 52 23.5 
2 113 73.4 34.2 39 21.4 
3 80 73.4 24.2 23 2111 

HARG 1 51 18.6 15.5 26 29.9 
2 10 69.2 5.5 8 30.8 
3 4 10.0 1.2 4 50.0 

POOR 1 10 65.5 3.0 9 40.9 
2 2 66.7 .ii 1 a3.3 
3 

12 GOOD 1 167 74.6 49.0 44 19.6 
2 124 76.3 36.4 21 i7.3 
3 92 71.4 27.0 21 17.2 

MAR6 1 47 52.2 13.8 36 40.0 
2 22 62.9 6.5 11 31.4 
3 8 7207 2.3 3 17.3 

POOR I 13 50.0 3.8 1 30.1 
2 2 40.0 a 6  1 20.0 
a 1 53.0 .O 

T OTAL 
F X N 

217 65.8 330 
157 
111 

90 27.3 
3 8 
16 

23 110 
6 
2 

249 73.0 341 
187 
138 

7 22.0 
20 
4 

17 1.0 
3 



TABLE 4 ELWARDS AFB TO KENNEDY SPACE CENTER 
EASTERN SEMENT-SIREVEPORT, W TO KSC. 

EASTERN GOOD 

YR MO TYPE 04% F CP,  I F 
66-76 1 GOOD 1 I12 64.0 32.8 $7 

2 72 66.1 21.1 2 7 
3 44 6 3 8  12.9 18 

POOR 1 
2 
3 

MARG 1 
2 
1 

POOR 1 13 22.8 4.2 2 1 
2 5 21.7 1.6 7 

4 GOOD 1 147 71.7 
2 103 71.5 
3 72 70.6 

POOR 1 13 39m4 
2 3 50.0 
3 

POOR 

C P 
9. 1 
9.2 
10.1 

12.2 
11.1 
7.4 

25.6 
27.3 
31.3 

12.6 
16.0 
22.0 

11.6 
13.3 
12.5 

40.4 
47.8 
45.5 

8.9 
12 e4 
8.8 

18.6 
25.0 
37.5 

27.1 
25.0 
LO0.O 

9.8 
9.0 
8.8 

9.8 
5.7 
7.7 

18.2 

TOTAL 
F X N 

175 1 3  341 
109 
69 

123 3b.l 
54 
27 

43 12.6 
11 
3 

167 13.7 311 
106 
19 

87 28.0 
30 
8 

57 18.3 
23 
11 



EmARDS APB TO KENNEDY SPACE Cl2NTER 
EASTERN SEGWMT-SHREVEPORT, LA TO KSC. 

0000 

0 AVS F CP X F 
1 142 73.2 41.6 3 7 
2 LO0 T3.8 29.3 26 
3 bb 69.5 19.4 20 

1 44 63.6 12.9 44 
2 19 44.2 5.6 19 
3 9 7 4  2.6 8 

I 9 19.6 2.6 2 1 
2 I 1.5 8 
3 1 31.3 3 2 

1 186 1 Ib.4 12 
2 148 82.7 44.8 2 5 
3 113 00.1 34.2 22 

1 39 10.b 1 ~ ~ 8  14 
2 15 4I.5 4.5 
a 9 B2.9 2.7 l: 

1 3 1 1 ~ 5  .9 10 
2 2 15.4 86 5 
3 1 16.7 8 3 2 

L 8 ~ 0 . 8  sa.1 a t  
2 149 BB.7 4S.T 2 7 
3 126 ~ 6 . 3  37.0 19 

1 31 18.3 9.1 3 1 
2 9 3 . 1  2.6 12 
3 2 20.0 86 3 

1 8 2282 2.3 17 
2 2 18.2 86 b 
3 1 33.3 .3 

1 180 02.6 42.8 34 
2 149 68.6 43.7 2 3 
3 127 81.2 37.2 16 

1 37 39.8 10.9 49 
2 12 2 6  3.4 2 3 
3 6 t0.0 1.8 11 

1 4 13.3 1.2 12 
2 2 14.3 86 5 
3 1 14.3 83 3 

TABLE 4 

POOR 
TOTAL 

F % N 
4 56.9 341 
136 
95 

YR no TVPE 
66-76 I GOOD 

POOR 

6 GOOD 

MAR6 

POOR 

7 GODO 

MAR0 

POOR 

8 GOOD 

NARC 

POOR 



TABLE 4 EDWARDS AFB TO KENNEDY SPACE CENTER 
EASTERN SEGSVT-SIREVEPORT, LA TO KSC. 

GOOD EASTERN MARGINAL POOR 

C P 
3.9 
2.6 
2.5 

11.6 
18.2 
23.5 

46.9 
40.0 
50.0 

3.9 
4.8 
4.1 

11.8 
4.0 

TOTAL F X . 

N 
203 6 1 5  330 
154 
118 

YR MO TYPE 
66-76 9 GOOD 

DAYS ' F CP Y F 
1 159 78.3 48.2 3 6 
2 122 79.2 37.0 28 
3 91  77.1 27.6 2 4 

POOR 

10 GOOD 

HARG 

h) 
POOR 

0 

11 GOOD 

POOR 



TABLE 5 

ENTIRE ROUTE 

POOR 

HARG 

PgOR 

3 GODO 

H ARG 

POOR 

4 GOOD 

HARG 

POOR 

EDWARDS AFB TO MARSIiALL SPACE FLIGllT 
ENTIRE ROUTE 

GOOD 

DAYS f CP ¶6 F 
1 47 08.0 13.8 4 1  
2 19 41.3 gab 20 
3 7 96.8 2.1 8 

1 3 21.6 10.0 48 
2 13 28.3 3.8 18 
3 4 22.2 1.2 7 

1 17 15.5 5.0 4 0 
2 8 1 2.3 18 
3 4 18.k 1-Z 10 

1 47 +b.5 11.1 34 

f 18 1.981 So8 18 
6 B5.3 1.9 8 

1 45 M . 9  10.5 60  
2 23 B9.0 7.4 24 
3 13 C6.S 4.2 I) 

1 I 2  14.8 3.9 33 
2 9 2S.O 2.9 18 
3 2 a . 2  .b 4 

1 02 55.7 12.3 36  
2 15 8 5  4.4 18 
3 4 30.-8 1.2 0 

1 36 26.3 13.6 (b 9 
2 17 27.0 5.0 2 7 
3 7 86.9 2.1 11 

. l  15 13.4 4.4 3 5 
2 9 14.8 2.6 19 
3 5 6 1.5 1 1  

1 49 52.1 14.8 35 
2 23 48.9 7.0 19 
3 10 4 3.0 S O  

1 27 22.1 8.2 3 4 
2 8 54.8 2.4 2 4 
3 4 16.7 1.2 8 

1 15 13.2 4.5 3 1 
2 10 1 3.0 17 
3 5 15.6 1.3 B 

MARGINAL POOR 

C P 
1082 
15.a2 
2101 

38.3 
32.6 
38.9 

46.4 
46.9 
96.4 

18.8 
21.7 
17.6 

18.6 
20.3 

$87 

44.4 
2510 
3383 

tS.2 
1584 

26.3 
30.2. 
sole 
55.4 
54.1 
50.0 

10.6 
10.6 
9.1 

33.6 
40.7 
5080 

59.6 
56.5 
59.4 



TABLE 5 EMYARDS AFB TO MUSHALL SPACE FLIGHT CENTER 
ENTIRE ROVFE 

OM0 MARGINAL ' POOR ENTIRE ROUTE 
TOTAL 

P 
100 
51 
27 

Y R  MU TYPE DAYS 
66-7b 5 GOO0 1 

2 
3 

POOR 1 
2 
3 

POOR 1 
2 
3 

MARG 1 
2 
3 



TABLE 5 EDWARDS APB TO 
ENTIRE ROUTE 

BiARSIlALL SPACE FLIGHT CENTER 

NAROINAL POOR 

C P X 
7.r 3.0 

l l P b  3.0 
14.0 2.1 

27.6 10.6 
2111 3.6 
22.2 1.8 

41.1 9.1 
43.3 3.9 
31.5 11s  

7.4 3.2 
7.6 2.1 
9.1 1.5 

27.1 904 
3614 4.7 
3 5  1.5 

4 . 3  10.0 
48.4 4.4 
46.2 1.11 

7.4 2.7 
3.1 .b  
2.9 m S 

27.7 10.9 
35.7 6.1 
54.1 3.6 

40.1 9.7 
25.8 2.4 
12.5 aS 

14.0 4.1 
14.3 2.1 
13.6 19 

27.3 11.1 
31.1 5.6 
32.1 2.6 

4 9  14.7 
4 . 8  6.9 
52.4 3.2 

TOTAL 
F % .  N YR MO TYPE 

66-76 9 GOOD 
DAYS 

1 

POOR 

'4 
POOR 

c* 

P I  ARG 

PUOR 

12 GOOD 

30 38.0 9.1 
17 54.8 5.2 

7 87.5 Z r l  

R ARG 

POOR 



' TABLE 6 EDWARDS AFB TO MARSHALL SPACE FLIGHT CENTER 
WESTERN SEGMENT-EAFB TO MIDLAND, TX. 

HESTERN GOOD HARG I NAL 

YR MO T Y P E  DAYS F CP 6 F CP X 
66-16 1 GOOD 1 223 83.8 65.4 42 15.8 12.3 

2 183 83.9 53.7 34 15.6 10.0 
3 149 83.7 43.7 28 15.7 8.2 

HARG 1 42 58.3 12.3 28 38.9 8.2 
2 15 57.7 4.4 10 38.5 2.9 
3 7 70.0 2.1 2 20.0 a6 

POOR 1 0 10010 e9 
2 
3 

2 GOOC 1 170 76.6 54.7 47 21.2 15ml 
2 123 76.4 39.5 34 21.1 10.9 
B 86 3 27.7 28 23.9 9.0 

MAR6 1 49 62.8 15.8 26 33.3 8.4 
2 18 69.2 1.8 6 23.1 1.9 
3 5 83.3 1.6 

N POUR 1 4 6 4  1.3 4 36.4 1.3 
Q 2 2 66.7 6 

3 L 100.0 .3 

3 GOO0 1 191 7 6  56.0 53 2 1  11.5 
2 140 6 41.1 42 22.8 12.3 
3 106 5 31.1 28 2 0 . 7  8.2 

MARG 1 51 57.3 15.0 34 38.2 10.0 
2 19 55.9 5.6 12 35.3 3.5 
3 8 6 7  2.3 2 16.7 • O 

POOR 1 4 66.7 1.2 2 33.3 86 
2 
3 

4 GOOD 1 205 82.3 62.1 44 1 7  13.3 
2 I61 82.1 48.8 35 1 7  10.6 
3 128 83.1 38.8 26 16.9 7.9 

MAR0 1 42 3 12.7 30 39.5 9.1 
2 18 62.1 5.9 9 31.0 2.7 
3 4 50.0 1.2 4 50.0 1.Z 

POOR 1 3 60.0 .9 1 20.0 .3 
2 1 100.0 .3 
3 

POOR 
TOTAL 

F % N 
266 78.0 341 
218 
178 



TABLE 6 EDWARDS AFB TO bURSWLL SPACE FLIGIiT CENTER 
WESTERN SEWENT-EAFB TO blIDLAND, TX. 

WESTERN GOOD MAROINAL POOR 
TOTAL 

% F % N 
eb 274 80.4 341 
.b 22 1 
a6 177 

YR HO TYPE DAYS F CP % F CP I 
66-76 5 GOO0 1 227 82.) 66.6 45 16.4 13.3 

2 183 82.8 53.7 36  16.3 10.6 
3 146 2 5  42.8 29 1 6 4  8.5 

MARG 1 41  66.1 12.0 18 29.0 5.3 

POOR 1 3 
2 1 
3 

6 GOOD 1 248 
2 216 
3 189 

HARG 1 25 
2 7 
3 I 

POOR 1 9 
S t- 2 2 

3 

HARG 1 20 58.8 
2 6 46.2 
3 4 66.7 

POOR 1 1 33.3 
2 1 100.0 
3 

8 GOOD 1 285 92.5 
2 218 93.1 
3 2B3 92.8 

HARG 1 20 69.0 
2 3 40.0 
3 1 10.0 

POOR 1 1 21.0 
2 



TABLE 6 EMYARDS AFB TO MARSHALL SPACE FLIGHT CENTER 
WESTERN SEGMENT-EAFB TO MIDLAND, TX. 

WESTERN GOOD RARGINAL POOR 
TOTAL 

F X R 
267 80.9 330 

YR MO TYPE DAYS F CP I F CP X P CP 
66-76 9 GOOD 1 230 86.1 69.7 34 12.7 10.3 a 1 ~ 1  

2 190 6 4  57.6 29 13.2 8.8 1 1 5 
3 136 6 7  47.3 24 19.3 7.3 

POOR 1 3 75.0 09  1 25.0 .a 
2 
3 

* d*d- .- 
POOR I 4 80.0 1.2 1 20.0 e3 

2 
N 

3 
- - m 

11 GOOD 1 226 86.9 68*5 39 12.7 10.0 1 14 
2 190 86.8 57.6 29 lb r2  8.8 
3 162 88.5 49.1 21 11.5 6.4 

HARG 1 81  49.2 9.4 26 41.3 7.9 6 9; 5 
2 12 46.2 3.6 14 5318 4.2 
3 5 93.7 1.5 9 64.3 2.7 

POOR 1 4 7 1.2 3 42.9 a 9  

12 GOOD 1 231 85.2 67.7 
2 191 5 3  56.0 
3 1 83.7 45.g 

HARG 1 36 61.0 10.6 
2 11 57.9 3.2 
3 4 50.0 1.2 



7 EDWARDS AFB TO MARSHBLL SPACE FLIGlfT CENTER 
EASTERN SEGMENT-MIDLAND, TX TO NSX. 

GOO0 HARG I NAL 

TABLE 

TOTAL 
F X N 

121 39.5 341 
63 
26 

YR M 0  TYPE 
66-76 1 GOOD 

DAY s F CP I P CP 
1 5 53.7 19.1 39 32.2 
2 27 42.9 7.9 23 36.9 
3 13 gOe0 3.8 9 34.6 

POOR 

2 GOOD 

POOR 



TABLE 7 En:jW)S ,VB I4ARSli.ALL SPACE FIsIGlR CENTER 
EASTERN SEGNEXT-NIDLaD, TX TO WFC. 

EASTERN GOOD kARG INAL 

YR YO TYPE DAYS F CP % F CP X 
66-76 5 GOO0 1 7 1  61.2 23.8 33 28.4 9.7 

2 43 62.3 12.6 18 26.1 9.3 
3 25 ~ 8 . 1  7.3 13 30.2 3.d 

MARG 1 11  27.4 9.1 46 4 0  13.1 
2 12 26.7 3.5 17 37.9 5.3 
3 5 31.3 l a5  3 18.8 • Y 

~WOOR 1 14 12.5 4.1 7 33.0 10.9 
2 10 16.9 2.9 19 32.2 5.6 
3 5 17.2 1.1 9 a1.0 2.0 

6 GOOD 1 127 75.6 38.5 
2 94 78.3 2U.5 2 
3 66 73.0 20.0 2 

4ARG 1 34 37.0 13.3 6 
2 17 48.6 5.2 12 34.1 6 

5 41.7 1.5 4 33.3 b.2 

@&OUR - 1 13 18.6 3.9 29 41.4 8.11 

tu 2 4 14.8 1.2 9 33.3 2.7 
00 3 2 14.3 m 6  5 7 1.5 

7 GOOD 1 123 69.9 36.1 42 23.9 12.3 
2 84 69.4 24.6 29 24.0 8.5 
3 57 69.5 16.7 20 24.4 5.9 

HARG 1 41 35.0 12.0 57 41.7 16.7 
2 23 42.6 6.7 24 44.4 7.U 
3 8 34.1 2.3 10 43.5 2.9 

- POOR 1 7 14.6 2.1 43.8 6.2 
2 2 10.5 .6 10 2 2.9 
0 2 28.6 .b 

8 GOO0 1 125 7G.t 36.7 41  23.0 12.0 
2 06 bQI9 25.2 29 23.6 8.2 
3 5 7  67.1 16.7 22 2919 6.9 

POOR 

POOR 1 6 12.5 1.0 24 50.0 7-b 
2 1 5.6 .3 5 7 1.3 
3 1 8.3 3 4 39.3 1.2 

TOTAL 
P r; 

116 34.0 
69 
43 



TABLE 7 ELXIARBS AFB TO I-tAR!%hLL SPACE FLIGHT Cii:;TER 

EASTERN SE!31EWi'-MPDLA;'iD, TX 'TO ElSFC. . 

EASTERN . GOOD HARG I VAL POOR 

CP 
7. 9 

12.0 
1418 

29a 1 
23'6 
SS.0 

41.1 
43,s 
sans 
0.r 9 

LO. 4 
11.0 

B e 0  
SS.5 
4219 

46 '6 
w.4  
46.2 

10.5 
9.4 
0.2 

ZS.9 
28. 9 
40.0 

38a7 
2 1 ~ 4  
lbr 7 

TOTAL 
YR MO TYPE 

66 -76  9 GOOD 

YARB 

10 GOOD . 

11 GOOD 

l4 ARG 

POOR 

12 GOO0 

nhR6 

PURR 
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