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INTRODUCTION 

The tables which form the main section of this r epor t  were  

derived f r o m  the Penn State Mark  I Computer Model using vers'ion 15 

of this program.  The model itself has  been descr ibed quite completely 

by Nisbet (1970) and only a brief summary  of the meaning of the 

notations will be given he re .  

The models have a s  var iables  the latitude and longitude, 

the day number,  the t ime and the 2800 MHz (10.7 cm)  so lar  flux. 

The present  tables a r e  for two levels of solar  flux S l o e  = 100 and 

'10.7 = 200 corresponding to unadjusted solar  flux intensities a t  2800 MHz 

-2 -1 -2 -1 
of 100 x lom2 '  w m  Hz and 200 x Hz respectively.  

The tables a r e  given for eas t  longitudes of 0 ,  90°, 180' and 270° and 

0 latitudes f r o m  -60 to +60° in  20° increments .  Models a r e  given 

for  the summer  and winter sols t ice  and the spring equinox. 

Values a r e  given of the electron density f r o m  120 k m  to 1250 km, 

the electron content in a 1 square centimeter ver t ical  column f r o m  120 

- 3 to 1250 km, the F2 peak electron density NmF2 in units of c m  , and 

the altitude of the F2 peak in km,  HmF2. Three pa ramete r s  of 

midlatitude sporadic E a r e  given. The percentage probability of 

observing sporadic E with a cr i t ical  frequency g rea te r  than 0 .5  MHz 

ESPROB, the average value of the peak electron density when i t  i s  

observed AVNES and the standard deviation SIGMA of the lognormal 

distribution. The probability that the peak sporadic E electron 

density NmEs exceeds a given electron density N i s  e 



log Ne / AVNES 
P ( N  E >N,) = 0 . 5  ESPKOB 

m s - erf \ 1/Z- SIGMA 

The model i s  a computer program and the tables presented 

h e r e  a r e  mere ly  representat ive print outs. 
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PACE NUMBERS FOR TABULATED DATA 

We st i 1 Lati tude 
Season Longitude -60 -40 -20 O 20 40 60 1 -60 -40 -20 0 20 40 6 0 

Verna l  0 1 2 3 4 5 6 7 8 5 86 87 88 89 90 91 

Equinox 90 8 9 10 11 12 13 14 92 93  94  95 96 97  98 

Day 80 180 15 16 17 18 19 20 21 99 100 101 102 103 104 105 

2 7 0 22 2 3 24 25 26 27 28 106 107 108 109 110 111 112 

Summer  0 29 30 31 32 33 34 35 113 114 115 116 117 118 119 

Solst ice 90 36 37 38 39 40 41 42 120 121 122 123 124 125 126 

Day 172 180 43 44 45 46 47 48 49 127 128 129 130 131 132 133 

270 50 5 1 52 53 54 55 56 134 135 136 137 138 139 140 

0 57 58 59 60 61 62 63 
Winter 
Solst ice 90 64 65 66 67 68 69 70 

Day 356 180 71 72 73 74 75 76 77 

270 78 79 80 81 82 83  8 4  

141 142 143 144 145 146 147 

148 149 150 151 152 153 154 

155 156 157 158 159 160 161 

162 163 164 165 166 167 168 



PENN STATE RK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = -60.00 
S 10.7 = 100.00 S 10.7 (1A.U.I = 99.08 DAY = 80.00 UDNTH = 3 
CAUTION: THE GEOUAGNETIC LATITUOE OF THIS STATION I S  BEYOND THE RANGE OF THE WOOEL 

UNIVERSAL TIRE = 
LDCAL TIWE = 

ALTITUDE 
120,oo 
130.00 
140,OO 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220-00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.06 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
C40.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
ROO.OO 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
1.70 
1.48 
1.91 
2.17 
2.18 
2.04 
1.84 
1.62 
1.42 
1.24 
1 - 0 7  
0.93 
0.81 
0.71 
0.62 
0.55 
3.86 

16.40 
43.08 

122.26 
181.25 
197.37 
185.75 
163.09 
138.64 
116.20 

96.90 
80.80 
67.58 
44.50 
31.46 
24.64 
21.39 
19.95 
19.34 
19.09 
18.99 
18.94 
18.92 
18.92 
18.91 
18.91 
18.91 
18.91 

NS I T Y  
1.70 
1.49 
1 - 9 2  
2.18 
2.17 
2.01 
1.80 
1.58 
1.37 
1.19 
1.03 
0.89 
0.78 
0.68 
0.59 
2.08 

11.06 
33.57 
69.57 

148.25 
190.31 
192.66 
174.53 
150.12 
126.14 
104.96 

87.12 
72.40 
60.41 
39.72 
28.24 
22.37 
19.64 
18.47 
17.98 
17.78 
17.70 
17.67 
17.65 
17.65 
17.64 
17.64 
17.64 
17.64 

HETERS -3 X10-9 
1.70 1.99 
1.49 6.95 
1.94 9 - 1 0  
2.19 8.90 
2.16 8.04 
L .99 7.57 
1.76 8.10 
1 -54  10.09 
1.33 13.36 
1.15 17.52 
1.00 69.41 
0.86 105.51 
0.75 138.68 
1.93 174.69 

10.93 208.86 
34.36 236.60 
72.50 255.22 

116.64 264.21 
156.10 264.69 
199.80 247.77 
201.04 219.00 
181.01 187.95 
154.84 159.10 
129.47 134.01 
107.25 112.82 

88.63 95.14 
73.35 80.46 
60.94 68.28 
50.95 58.17 
34.02 39.77 
24.95 28.34 
20.52 21.57 
18.55 17.89 
17.73 16.10 
17.40 15.30 
17-27 14.96 

ELEtTRON CONTENT = 4.61E 1 2  4.45E 12 4.54E 12 6.15E 12 l.12E I 3  1.66E 13 1.79E 1 3  1.73E 13 1.58E 13 1.26E 13 8.22E 1 2  5.47E 12 
'ERK ELECTROY DENSITY = 1.97E 05 1.95E 05 2.04E 05 2.65E 05 4.96E 0 5  6.75E 05 6.78E 05 6.34E 05 5.99E 05 5.12E 0 5  3.68E 0 5  2.34E 05 
HElGHT OF PERK = 359.13 350.90 330.09 295.51 252.54 261.99 267.45 267.92 270.21 291.21 308.09 356.66 
ESPQOB PERCENT = 15.97 17.95 26-07 38.16 50.99 61.12 65.82 63.85 55.73 43.64 30.81 20.68 



PENN STATE KK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = -40.00 
S 1 0 - 7  = 100.00 S 10.7 (1A.U.t = 99.08 

UNIVERSAL TINE = 
LOCAL TIME = 

ELEZTRON CONTENT 
SEAK ELECTRON DENSITY 
HElGHT OF PEAK 
ESPROB PERCENT 
AVYES/I000. CM-3 
SIGMA ES 

DAY = 80.00 MONTH = 3 

ELECTRON OENSITY METERS - 
1.70 1.70 1.70 
1.48 1.49 1.49 
1.91 1.92 1.94 
2 - 1 7  2.18 2.19 
2.18 2 2.16 
2.04 2.01 . 1.99 
1.84 1.80 1.76 
1.62 1.58 1-54 
1.42 1.37 1.33 
1.24 1.19 1.15 
1.07 1.03 1 -00  
0.93 0.89 0.86 
0.81 0.78 0.75 
0.71 0.68 1.14 
0.62 0.88 7.35 
1.86 6.34 25-21 

10.64 23.54 56.48 
34.17 55.90 94-66 
73.97 97.83 130.33 

167.23 171.25 172.35 
222.20 200.15 176.25 
229.53 193.92 160.25 
210.64 172.19 138.06 
182.78 146.92 116.23 
154.64 123.27 97.11 
129.49 102.89 81.16 
108.16 85.98 68.22 
90.54 72.24 57.89 
76.20 61.22 49.76 
51.60 42.91 36.74 
38.25 33.54 30.51 
31.63 29.21 27.80 
28.63 27.36 26.70 
27.35 26.61 26.26 
26.82 26.30 26.08 
26.60 26.18 2 6 - 0 1  
26.51 26.13 25.99 
26.47 26.11 25.98 
26.46 26.10 25.97 
26.45 26.10 25.97 
26.45 26.10 25.97 
26.45 26.10 25.97 
26.45 26.10 25.97 
26.45 26.10 25-97 



D E W  STATE nK. I roNosPt l f n rz  , n o o ~ ~ s  FOR VERNAL EWINOX. 
EAST Ll3NGITUOE = 0.0 LATITUDE = -20.00 
5 10.7 = 100.00 S 10.7 11A.U.) = 99.08 DAY = 80.00 UONTH = 3 

UNIVERSAL TIME = 
LOCAL TIWE - - 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.n0 
210.00 
220.00 
230.00 
240.00 
2 5 0.0 0 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
390.00 
40C.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
95 0.0 0 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
1.70 
1.48 
1.91 
2.17 
2.18 
2.04 
1.84 
1.62 
1.42 
1.24 
1.07 
0.93 
0.81 
2.27 

14.45 
49.70 

112.24 
190.07 
264.36 
355.98 
368.66 
337.63 
291.90 
245.79 
204.65 
169.77 
140.90 
117.30 

98.18 
65.32 
47.27 
38.15 
33.96 
32.16 
31.42 
31.11 
30.98 
30.93 
30.91 
30.90 
30.90 
30.89 
30.89 
30.89 

NS ITY 
1.70 
1.49 
1.92 
2.18 
2.17 
2.01 
1.80 
1.58 
1.37 
1.19 
1.03 
0.89 
0.78 
6.62 

27.31 
69.32 

126.43 
184.26 
230.55 
273.26 
265.53 
235.42 
200.19 
167.22 
138.83 
115.27 
96.09 
80.68 
68.43 
48.26 
38.12 
33.51 
31.57 
30.79 
30.48 
30.35 
30.30 
30.28 
30.27 
30.27 
30.27 
30.27 
30.27 
30.27 

METERS -3 
1.70 
1.49 
1.94 
2.19 
2.16 

- 1.99 
1.76 
1.54 
1.33 
1.15 
1-00 
0.86 
0.75 
1.94 

10.83 
33.74 
70 -70 

113.22 
15 1.04 
192.61 
193.66 
174.71 
150.02 
126.19 
105.49 

88.31 
74.43 
6 3 -40 
54.78 
41.08 
34.64 
31.89 
30 -77 
30 -33 
30.15 
30.08 
30 -06 
30.04 
30 -04 
30.04 
30.04 
30.04 
30.04 
30 -04  

ELEC TFOV COYTEWT = 8.30E 1 2  b.67E 12 5.43E 12 6.13E 12 1.73E 1 3  2.74E 13 3.75E 13 4.11E 1 3  3.42E 13 2.28E 13 1.43E 13 l.06E 13 
'EAK ELECTRON DENSITY = 3.71E 05 2.75E 05 1.97E 05 2.33E 05 7.36E 05 1.05E 06 1.38E 0 6  1.49E 06 1.30E 0 6  I.01E 0 6  6.62E 0 5  4.91E 05 
HEIGHT OF PEAK = 333.65 325.21 329.87 306.97 267.32 296.16 303.49 306.64 294.53 303.55 319.86 338.24 
ESPQOB PERCENT = 40.03 41.02 47.32 57.25 68.14 77.07 81.66 80.67 74.37 64.44 53.55 44.61 
AVNES11000. CM-3 = 39.61 31.82 29.33 100.27 213.49 206.96 188.60 161.70 130.74 100.27 73.84 53.45 
S I G M A  ES f 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0-60 0.65 0.69 0.70 



"ENN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 t1A.U.) = 99.08 OAY = 80.00 MONTH = 3 

UNIVERSAL TIYE = 
LOCAL TIYE - - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210*00  
220.00 
230.00 
240.00 
250,oo 
260.00 
270,OO 
280.00 
290.00 
300,OO 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500,OO 
550,OO 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
L050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
1.70 
1.48 
1.91 
2.17 
2.18 
2.04 
1.84 
1.62 
1.42 
1.24 
6.67 

43.22 
148.66 
332.93 
557.35 
765.83 
920.18 

1009.26 
1040.36 
987.22 
863.83 
728.16 
603.53 
496.62 
407.56 
334.32 
274.45 
225.62 
185.85 
115.92 

74.55 
50.74 
37.8 I 

2.00 
2.00 

:NS ITY  
1.70 
1.49 
1 -92  
2.18 
2.17 
2.01 
1 -80  
1.58 
1.37 
9.76 

53.21 
160.63 
326.29 
507.98 
661.35 
763.44 
812.73 
819.28 
796.10 
703.58 
593.55 
490.47 
401.74 
327.99 
267.61 
218.51 
178.70 
146.46 
120.39 

75 -16  
49.17 
34.93 
27.76 
24.48 
23.09 
22-52 
22.29 
22.20 
22.16 
22.15 
22.14 
22.14 
22.14 
22.14 

METERS -3 X10-9 
1.70 1.70 
1.49 1.49 
1.94 1.95 
2.19 2.19 
2.16 2.15 
1.99 1.98 
1.76 1.75 
1.54 1.53 
1.33 1.32 
7.34 1.21 

33 -50  8.74 
89.45 32.54 

166.83 77.17 
244.75 134.67 
305.71 190.69 
342.81 234.17 
357.59 260.95 
355.36 272.13 
341.85 271.29 
298.45 248.28 
250.22 214.16 
206.15 179.84 
168.69 149.32 
137.83 123.52 
112.74 102.24 

92.51 84.89 
76.27 70.86 
63.30 59.60 
53.01 50.63 
36.01 35.77 
27.35 28.19 
23.37 24.68 
21.71 23.18 
21.04 22.56 
20.78 22.31 
20.68 22.21 
20.64 22.16 
20.62 22.15 
20.62 22.14 
20.61 22.14 
20.61 22.14 
20.61 22.14 
20.61 22.14 
20.61 22.13 

ELECTRON CONTENT = 1.88E 13 1.46E 13 7.16E 12 6.1lE 12 2.25E 13 3.23E 13 4.18E 1 3  4.93E 13 4.81E 1 3  3.61E 13 2.90E I 3  2.34E 13 
?E5K ELECTRON DENSITY = 1.04E 06 8.21E 0 5  3.58E 05 2.73E 05 9.43E 05 1.14E 06 1.37E 06 1.59E 06 1.63E 06 1.56E 06 1.39E 06 1.23E 06 
HEIGHT OF PEAK = 301.62 286.70 283.27 293.96 300.49 351.68 377.87 390.21 388.95 382.04 385.48 325.47 
ESPROB PERCENT = 26.91 23.59 26.31 34.36 45.58 56.95 65.43 68.76 66.03 57.98 46.76 35.39 
5VNES11000, CM-3 = 4 2 - 8 3  35.43 33 -05  98.27 198.18 192.48 176.42 152.79 125.44 98.27 74.41 55-73 
SIGMA ES - - 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



PENN STATE YK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = 20.00 
5 10.7 = 100.00 S 10.7 ( l ~ . u . l  = 99.08 DAY = 80-00 RONTH = 3 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 

ELECTRON DENSITY METERS -3 XIO-9 rcn. -3 x i o - 3 )  
1.70 1.70 1.70 1.70 44.67 80.14 95.46 80.17 44.68 1.70 1.70 1.70 
1.48 1.49 1.49 1.49 68.42 123.28 140.58 l'22.54 66.90 1.48 1.48 1.48 
1.91 1.92 1.94 1.95 95.64 150.99 168.23 149.81 91.96 1.87 1.88 1.89 

iLFCTDnN ClNTENT = 1.91E 1 3  1.29E 13 5.43E 12 6.57E 12 2.45F 13 4.08E 13 5.85E 1 3  6.42E 13 6.01E 13 3.99E 13 2.83E I 3  2.33E 13 
'EA< ELECTQOY OEVSITY = 1.05E 06 7.00E 05 2.31E 05 2.89E 05 1.04F 0 6  1.48E 06 1.99E 06 2.13E 06 2.12E 06 1.76E 06 1.38E 06 1.23E 06 
HEIGHT OF PEAK = 296.47 286.89 302.35 305.98 300.53 349.69 369.49 380.51 368.68 357.36 362.85 316.21 
? SPQOB PFRCFNT = 33.74 31.75 35.71 44.58 55.95 66.80 74.22 76.21 72.24 63.38 52.00 41.15 
4VVES11000. C Y - 3  = 36.89 29.30 26.89 96.73 209.81 203.27 184.87 157.96 127.06 96.73 70.53 50.44 
SIGWA ES L- 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0,55 0.60 0-65 0 -69  0070  



PENN STATE MK. 1 IONOSPHERIC MOELS FOR VERNAL EOUINOX. 
EAST LONGBTIDF = 0.0 LATITUDE = 40.00 
5 10.7 = 100.00 5 10.7 f1A.U-1 = 99.08 

JYIVERSBL 
L l C 4 l  T P E  

ALTITUOE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
719.00 
220.00 
230.30 
740.00 
250.00 
260.00 
77Q.00 
2e0.00 
290.00 
300.00 
320.00 
34Q.OC 
360.OC 
3EC.00 
40Q.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
'150.00 
700.00 
75'l.OO 
900.00 
'150.00 
900.00 
Q50.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIME = 
- - 

ELECTRON OEh 
1.70 
1.48 
1 - 9 1  
2.17 
2.18 
2.04 
1.84 
1.62 
1.42 
1.24 
1.07 
0.93 
0.8 1 
0.71 
0.63 
5 -33  

22.29 
57.74 

107.68 
204.44 
249.71 
247.72 
222.82 
191.43 
161.13 
134.54 
112.19 

93.80 
78.86 
53.26 
39.35 
32.44 
29.31 
27.98 
27.42 
27.20 
27.10 
27.06 
27.05 
27.04 
27.04 
27.04 
27.04 
27.04 

ISITY METERS -3 
1.70 1 -70  
1.49 1-49 
1.92 1.94 
2.18 2.19 
2.17 2.16 
2.01 1.99 
1.80 1.76 
1.58 1.54 
2.37 1.33 
1.19 1.15 
1.03 1-00 
0.89 0.86 
0.78 0.75 
0.68 1.33 
3.16 8.17 

16.14 27.14 
47.51 59.44 
96.16 98.11 

150.76 133.01 
232.24 174.53 
255.39 177.46 
240.27 160.94 
210.16 138.52 
177.85 116.62 
148.41 37.48 
123.31 81.57 
102.55 68.67 

85.65 58.40 
72.06 50.35 
49.14 37.51 
37.08 31.43 
31.32 28.81 
28.80 27.75 

UONTH 

14.00 
14-00 

62.04 
-98.92 
127.27 
149.89 
171.49 
194.80 
223.35 
26 1.06 
311.13 
435.17 
587.75 
677.80 
758-19 
823.59 
871.05 
899.94 
911.45 
907.88 
892.01 
834.57 
758.46 
676.92 
597.60 
524.32 
458.55 
400.51 
349-  76 
305.61 
267.30 
192.34 
139.75 
102.74 

76.68 
58.46 
45.95 
37-60 
32.27 
29.02 
27 -11  
26.04 
25-44 
25.11 
24.92 
24.82 

ZLCCTRDN ClVTEVT = 6.1IE 12 6.1IE 12 4.92E 12 5.95E 12 1.41E 13 2.10E 13 2.53E I 3  2.496 13 2.25E 13 1.63E 1 3  1.04E 13 7.33E 12 
"=AK FLECTR0Y O E Y S I T Y  = 2.53E 0 5  2.5% 05 1.80E 0 5  2-38E 05 b.lOE 05 8.31E 05 9.48E 05 9.12E 0 5  8.67E 05 7.19E 05 4.6% 05 3.17E 05 
qc1;HT OF PEAK = 348.15 339.55 331.27 303.33 255.49 274.14 280.29 282.37 276.52 293.98 311.48 348.59 
FSDRnB PEUCEYT = 23.75 25.54 33.58 45.71 58.69 69.03 73.97 72.17 64.13 52.00 39.02 28-68 
AVYES11000. C w - 3  = 32-60 26.97 25.15 74.87 151.05 146.71 134.46 116.44 95.59 74.87 56.68 42-44 
SIGYA ES = 0.69 0.65 0.60 0.55 0.51 0.50 0 - 5 1  0.55 0.60' 0-65 0 - 6 3  9-70 



DENY STATE MK. I IDYOSPHERIC MOELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = 60.00 
5 10.7 = 100.00 S 10.7 (1A.U.) = 99.08 DAY = 80.00 MONTH = 3 
CAUTION: THE GEDuAGYETiC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MDOEL 

UYIVERSAC TlME = 
L7CAL TTYE - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
150.00 
170.00 
190.00 
190.00 
700.00 
2 10.0 0 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
780.00 
790.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440,OC 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
1.70 
1.48 
1.91 
2 - 1 7  
2.18 
2.04 
1.84 
1.62 
1.42 
1.24 
1.07 
0.93 
0.81 
0.71 
0.62 
0.55 
2-94 

11.83 
29.91 
81.10 

117.63 
126.73 
118.52 
103.62 

87.76 
73.25 
60.75 
50.26 
41.58 
26.05 
16.63 

NSITY METERS-3 
1.70 1.70 
1.49 1.49 
1.92 1.94 
2.18 2.19 
2.17 2.16 
2.01 1.99 
1.80 1 -76  
1.58 1.54 
1.37 1.33 
1.19 1.15 
1.03 1-00 
0.89 0.86 
0.78 0.75 
0.68 1.59 
0.59 7.03 
1.22 18.71 
6.47 35.21 

19.63 52.38 
40.67 66.43 
86.65 79.89 

111.24 78.00 
112.55 69.15 
101.83 58.63 

87.41 48.71 
73.22 40.11 
60.66 32.91 
50.02 26.98 
41.17 22.11 
33-88 18.14 
20.89 11.10 
12.97 6.86 

8.13 4.28 
5.17 2.72 
3.36 1.79 
2.28 1.24 
1.66 0.94 
1.33 0.79 
1.17 0.72 
1.09 0.68 
1.06 0.67 
1.04 0.66 
1.04 0.66 
1.03 0.66 
1.03 0.66 

ELECTPON CONTEVT = 2.44E 12 2.OOE 12 1.38E 12 2.12E 1 2  6.68E 12 1.12E 13 1.46E 1 3  1.52E 13 1.37E 1 3  9.22E I 2  5.41E 1 2  3.33E 12 
P E A K  ELECTRON OEYSITY = 1.27E 05 1.14E 05 8.05E 04 1.22E 05 2.66E 0 5  4.32E 0 5  5.47E 0 5  5.61E 05 5.17E 05 4.01E 05 2.45E 0 5  1.56E 05 
AEIGWT OF PEAK = 358.07 350.89 326.11 298.84 257.85 262.26 267.01 267.15 271.40 293.43 307.69 354.95 
ESP908 PERCEUT - - 9.10 10.58 17.10 26.90 37.36 45.67 49.62 48.13 41.62 31.82 21.36 13.04 
LVNESIIOOO. CM-3 = 21.72 19.22 18.39 38.93 67.09 65.54 61.13 54.56 46.82 38.93 31.77 25.94 
S I G Y l A  ES - 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



PEYN STATE MK. I IOYOSPWERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = -60.00 
S 10.7 = 100.00 S 10.7 (1A.U.l = 99.08 DAY = 80.00 PIONTH = 3 
ZAUTION: THE GFO~AGNE71C LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UYIVERSAL T I M E  
L T C A L  r r w  

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
24Q.00 
250.00 
260.n0 
270.1)O 
290.00 
?Q0.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400,OO 
420-00  
440.00 
460.00 
440.00 
500,00 
550.00 
600.00 
650.00 
700.00 
750.00 
ROO.00 
P50.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
l t 50 .00  
1200.00 
1250.00 

ELECTRON DENSITY 
1.99 1.70 
6.73 1.48 
8.94 1.88 
9.13 2.15 
8.53 2.20 
7.90 2.10 
7.64 1.93 
8.07 1.74 
9.72 1.55 

114.62 1.37 
273.54 4.77 
337.56 21.81 
402.85 62.15 
463.11 126.92 
512.93 204.84 
549.02 279.97 
570.45 340.19 
578.09 380.36 
573.99 400.93 
540.33 397.91 
487.73 362.33 
429.20 316.02 
372.15 269.84 
320.05 228.10 
274.12 192.01 
234.41 161.44 
200.44 135.83 
171.55 114.51 
147.06 96.82 
101.09 64.93 

70.97 45.60 
51.49 34.41 
39.22 28.37 
31.84 25.34 
27.66 23.90 
25.41 23-24 
24.25 22.94 
23.67 2 2 - 8 1  
23.38 22-75 
23.23 22.72 
23.16 22.70 
23.12 22.70 
23.10 22.69 
23.09 22.69 

4.00 
22 -00 

METERS -3 
1.70 
1.48 
1.89 
2.16 
2 -19 

- 2.07 
1.89 
1.68 
1.48 
1.30 
1.14 
1 .oo 
0.87 
0.77 
0 -67 
2.50 

13.12 
40.61 
86.88 

198.67 
270.56 
285.99 
267.17 
234.94 
200.67 
169.11 
141.73 
118.63 

99.41 
64.98 
44.41 
32.71 
26.52 
23.51 
22.14 
21.54 
2 1  -27 
21-16 
21.11 
21.09 
21-08 
21.07 
21.07 
21.07 

ZLECTRON CONTENT = 1.40E 13 8.93E 1 2  6.41E 12 4.81E 12 3.48E 12 3.12E 12 5.09E 12 1.01E 13 1.48E 1 3  1.63E 1 3  l.63E 1 3  1.67E 13 
'EbK ELECTRON DENSITY = 5.78E 05 4.06E 05 2.86E 05 2.07E 05 1.31E 05 l.1OE 05 2.04E 05 4.30E 05 5.87E 05 6.03E 0 5  5.89E 05 6.40E 05 
HEIGHT OF PEAK = 291.16 308.16 356.64 359.03 350.73 330.26 295.63 252.37 262.19 267.67 268.18 270.20 
ESPROB PERCFNT = 44.21 31.36 21.21 16.50 18.48 26.62 38.75 51.60 61.75 66.46 64.48 56.33 
4VNES/I000. CM-3 = 62.25 48.31 37.25 29.49 24.99 23.52 62.25 119.47 116.24 107.11 93.64 77-96 
SIGYA ES = 0.65 0.69 0.70 0.69 0 -65  0,60 0.55 0 -51  0.50 0.51 0.55 0 - 6 0  



*WuN STATE FN(, I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST hONGITUOE = -90.00 LATITUDE = -40.00 
S 10.7 = 100.00 S 10.7 (1A.U. 1 = 99.08 DAY = 80.00 NONTH = 3 

UNIVERSPL TIME = 
LDCPL TIYE - - 

ALTITUDE 
120.00 
130.00 
140-00  

ELECTRON CDNTENT = 1.78E 1 3  1.19E 1 3  9.43E 12 8.25E 1 2  7.39E 1 2  5.67E 12 7.39E I 2  1.74E 1 3  2.66E 13 3.33E 1 3  3.32E 1 3  2.79E 13 
DEA< ELECTlON DENSITY = 7.69E 05 5.32E 05 4.20F 05 3.68E 05 3.21E 05 2.13E 05 3.12F 05 7.45E 05 1.02E 06 1.21E 0 6  1.18E 0 6  1.04E 06 
HEIGHT OF PEAK = 303.69 319.97 338.10 333.45 325.03 329.83 307.03 267.47 296.42 303.77 306.94 294.77 
ESPROB PEQCENT = 64.51 53.63 44.71 40.12 41.10 47.39 57.30 68.17 77.09 81.68 80-70 74.41 
AVNESI1000. CM-3 = 100.36 73.88 53.47 39.61 31.81 29.32 100.36 213.78 207.24 188.84 161.89 130.88 
S I G H A  ES = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0 - 5 1  0.55 0.60 



PENN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EOUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = -20.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 99 -08  DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18 -00  20.00 22.00 
LOCAL TIWE = 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ALTITUDE 
170.00 
130.00 
140.00 
i50.00 
160.00 
170.00 
180.00 
190.00 
700.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
78o.on 
290.00 
300.00 
320.00 
340.00 
360.00 
140.00 
400.00 
420,OO 
440.00 
460.00 
4R0.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
950.00 
900.00 
s5n.00 

1000.00 
1050.00 
L100.00 
1150.00 
1700.00 
1259.00 

ELECTRON OE 
1.70 
1.48 
1.87 
2 -14  
2.20 
2.12 
1.97 
1.80 
1.62 
1.46 
1.30 
1.17 
1.04 
0.93 
2.01 

14.12 
58.83 

166.76 
355.04 
898.28 

1405.35 
1684.25 
1740.62 
1656.64 
1506.09 
1334.91 
1166.82 
1012.31 

874.91 
604.43 
418.38 
291.59 
205.34 
146.86 
107.57 

81.68 
65.16 
55.09 
49.22 
45.95 
44.18 
43.23 
42.73 
42.46 

METEPS -3 
1.70 
1.48 
1.89 
2.16 
2.19 
2.07 
1.89 
1.68 
1.48 
1-30 
1.14 
2.33 

21.59 
97.83 

270.46 
531.35 
824.11 

1085.07 
1275.33 
1424.83 
1360.56 
1204.50 
1028.30 

862.92 
718.51 
596.35 
494.53 
410.21 
340.61 
215.51 
138.57 
9 1  -66 
63.75 
47.97 
39.68 
35.67 
33.83 
33.01 
32.65 
32.50 
32 -43 
32.39 
32.38 
32.37 

FLECTRON CONTEYT = 4.00E 13 3.21E 1 3  2.67E 13 2.06E 13 1.24E 13 6.57E 12 7.16E 1 2  2.28F 13 3.48E 13 4.81E 13 5.58E 13 5.59F 13 
J C h K  ELECTQON OENSITY = 1.74E 06 1.56E 06 1.43E 06 1.15E 06 6.78E 05 3.17E 05 3.35E 05 9.58E 05 1.24E 06 1.60E 06 1.81E 0 6  1.92E 06 
WFIGHT OF DFAK = 376.16 380.07 321.87 299.22 285.86 288.40 298.28 302.16 353.44 377.61 369.31 384.60 
E S P Z D B  PERCENT = 61.38 52-86 44.36 38.17 35.93 38.25 44.51 53.03 61.53 67.72 69.96 67.64 
4VNFS11000. CM-3 = 96.96 71.71 52.20 38.91 31.41 29.01 96.96 204.71 198.51 181.06 155.47 126.01 
SIGYA E S  = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0 ~ 6 0  



DENN STATF YK. I IOYOSPHERlC MODELS FOR VFRNAL EOUINOX. 
EAST LCINGITUDE = -90.00 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 (1A.U.) = 99.08 DAY = 80.00 UONTH = 3 

JY6VEQSAL TIMF = 
LOCAL TTPE - - 

ELECTRON DENSITY METERS -3 
1.70 1.70 1.70 
1.48 1.48 1.48 
1.87 1.88 1.89 
2.14 2.15 2.16 
2.20 2.20 2.19 
2.12 2.10 2.07 
1.97 1.93 1.89 
1.80 1.74 1.68 
1.62 1.55 1-40 
1.46 1.37 1.30 
1.30 1.21 1.14 
1.17 1.07 1-00 
1.04 0.95 6.92 
0.93 0.84 42.62 
0.84 0.74 145.86 
7.00 0.66 332.56 

34.62 1.86 572.27 
111.55 15.16 810.27 
261.40 66.67 1002.03 
749.90 388.55 1189.55 

1259.22 889.46 1170.56 
1570.74 1257.24 1052.01 
1660.65 1384.66 905.04 
1601.24 1340.00 762.56 
1466.71 1212.65 636.37 
1305.73 1060.01 528.91 
1144.31 910.29 439.03 

994.37 774.84 364.48 
860.27 656.82 302.87 
595.14 432.69 192.13 
412.26 286.33 124.09 
287.51 191.58 82.80 
202.60 130.57 58.48 
144.99 91.75 44.94 
106.28 67.74 37.98 

80.76 53.56 34.66 
64.48 45.70 33.16 
54.54 41.60 32.50 
48.75 39.55 32.20 
45.53 38.56 32.08 
43.77 38.08 32.02 
42.84 37.85 31.99 
42.34 37.73 31.98 
42.07 37.68 31.98 

I CM. -3 X10-3 1 
1.70 1.70 
1.49 1.49 
1.92 1.94 
2.18 2.19 
2.17 2.16 
2.01 1.99 
1.80 1.76 . 
1.59 1.54 
1.17 1.33 
4.94 3.44 

28.77 16.63 
90.87 46.19 

190.33 88.46 
302.53 132.12 
399.47 167.06 
465.60 188.89 
498.93 198.15 
505.22 197.73 
492.48 190.82 
436.91 167.37 
369.35 140.86 
305.64 116.56 
250.66 95.93 
204.95 79.02 
167.56 65.40 
137.20 54.56 
112.66 46.02 

92.88 39.38 
76.99 34.28 
49.96 26.47 
35.23 22.99 
27.86 21.57 
24.52 21.02 
23 -12  20.80 
22.56 20.72 
22.33 20.69 
22.24 20.68 
22.21 20.67 
22.19 20.67 
22.19 20.67 
22.18 20.67 
22.18 20.67 
22.18 20.67 
22.18 20.67 

'LFCTRON COUTFNT = 3.83E 1 3  2.88E 13 2.28E 13 1.58F 13 9.64E 12 4.72E 12 5.78E 12 2.28E 13 3.54F 13 4.62F 13 5.18F 13 5.25E 13 
'EAK ELECTDPY DEUSTTY = l.66E 06 1.39E 06 1.2OE 06 8.56E 05 5.06E 05 1.99E 05 2.52E 05 9.60E 05 1.27E 06 1.53E 06 1.67E 0 6  1.79E 06 
HEIGHT OF PEAK = 380.16 383.01 326.98 302.16 287.70 284.23 294.40 300.24 351.16 377.75 391.10 388.96 
ZSORnR PFQCFYT = 58.16 46.95 35.59 27.14 23.86 26.62 34.69 45.91 57.26 65.71 69.00 66-23 
$ V Y E S / ~ O O O .  CW-3 = 98.24 74.30 55.56 42.63 35.22 32.84 98.24 198.61 192.89 176.74 153.00 125.52 
SIGMA E S  = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0,60 



PENN STATE UK. I IONOSPHERIC UOOELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = 20.00 
S 1 0 - 7  = 100.00 S 10.7 l1A.U.l = 99.08 DAY = 80.00 MONTH = 3 

JNTVFPSAL TIHE = 0.0 2.00 4.00 6-00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
L3CAL TTYF - 18-00  20.00 22.00 0.0 2 -00  4.00 6.00 8 -00  10.00 12.00 14.00 16.00 

LLTI+Un€ ELECTRON DENSITY METERS -3 X10-9 rcR. -3 XIO-31 
120.00 1.70 1.70 1.70 1 -70  1 - 7 0  1.70 1.70 44.68 80.19 95.57 80.25 44.69 

f LECTDDN C!lYTEYT = 2.03E 13 1.15E 13 7.73E 12 6.69E I 2  6.39E 1 2  5.31E 12 6.41E 1 2  1.78f 13 2.81F 1 3  3.69E 13 3-97E 13 3.38E 13 
PEA< ELECTRON DENSITY = 8.96E 05 5.11E 05 3.24E 05 2.71E 05 2.56E 05 1.87E 05 2.49E 0 5  7.67E 05 1.09E 06 1.36E 06 1.44E 06 1.29E 06 
HEIGHT OF PFAK = 302.78 318.78 336.32 331.87 323.96 329.89 307.93 266.12 293.98 301.66 305.52 293.60 
E SPROB PERCmT = 60.18 47.31 36.74 31.30 32.46 39.90 51.63 64.50 75.07 80.50 79.35 71.91 
4VNESII000. CW-3 = 85.47 62.47 44.82 32.89 26.20 24.07 85.47 184.52 178.80 162.69 139.13 112.06 
S I G q A  ES - 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



PENY STATE MK. I IOYOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = 40.00 
5 10.7 = 100.00 S 10.7 (1A.U.) = 99.08 DAY = 80.00 MONTH = 3 

UNIVERSAL TIYE = 
LDCAC T I M E  - - 

ELECTRON DENSITY 
1.70 1.70 
1.48 1.48 
1.87 1.88 
2.14 2.15 
2.20 2.20 
2.12 2.10 
1.97 1.93 
3.30 1.74 

16.35 1.55 
51.32 1.37 

115.66 3.77 
204.78 17.16 
304.06 48.77 
397.07 99.42 
472.13 160.26 
524.22 218.84 
553.64 265.74 
563.68 296.99 
558.76 312.95 
520.48 310.50 
464.47 282.73 
405.18 246.63 
349.30 210.67 
299.36 178.19 
255.88 150.12 
218.55 -126.37 
186.71 106.51 
159.67 90.00 
136.75 76.34 

93.75 51.90 
65.67 37.36 
47.64 29.19 
36.44 24.94 
29.81 22.87 
26.11 21.91 
24.15 21.47 
23.15 21.28 
22.65 21.19 
22.40 21.15 
22.27 21.13 
22.21 21.12 
22.18 21.12 
22.16 21.11 
22.15 21.11 

METERS -3 
1.70 
1.48 
1.89 
2.16 
2.19 
2 -07 
1.89 
1.68 
1.48 
1.30 
1.14 
1.00 
0.87 
0 -77 
0 -67 
1.84 
9.19 

27.44 
57.28 

127.15 
170 -63 
179.07 
166.82 
146.63 
125.37 
105.90 

89.10 
75 -00 
63.36 
42.88 
31 -22 
25 -07 
22.09 
20.74 
20.15 
19.90 
19.79 
19.74 
19 -72 
19.71 
19.71 
19.71 
19.71 
19.71 

ELECTRON CgNTENT = 1.28E 1 3  7.22E 12 4.49E 12 3.88E 1 2  3.84E 12 3.22E 12 4.35E 12 1.04E 1 3  1.60E 13 1.91E 13 2.03E 1 3  1.82E 13 
DEAY E L E C T X O N  DEWSTTY = 5.64E 05 3.16E 05 1.ROE 05 1.55E 05 1.59E 05 I .2 lE 05 1.86E 05 4.34F 05 6.31E 05 7.19E 05 7.54E 05 7.02E 05 
4EIGHT OF PFAK = 291.22 308.09 355.77 357.94 349.44 329.57 299.72 252.23 262.68 268.02 268.86 269.04 
E SPROB PFRCENT = 41.80 29.60 19.97 15.51 17.39 25.13 36.65 48.85 58.48 62.95 61.06 53.32 
4VYESI1000. CW-3 = 58.50 46.13 36.22 29.21 25.11 23.76 58.50 108.64 105.83 97.87 86-11 72.35 
SIGMA ES - - 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0-51 0.50 0.51 0.55 0.60 



PENN STATE MU. I IOVOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = 60.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 99.08 DAY = 80.08 MONTH = 3 
TAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MOOEL 

UNIVERSAL TIME = 
L 3 t A L  T I M E  = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
n 0 . 0 0  
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
1.70 1.70 
1.48 1.48 

METERS -3 
1.70 
1.48 
1.89 
2.16 
2.19 
2.07 
1.89 
1.68 
1.48 
1.30 
1 - 1 4  
1 -00  
0.87 
0.77 
0.67 
3 -48 

13.80 
35.02 
65.21 

126.25 
158.30 
160.55 
146.80 
127.60 
108.23 
90.74 
75.68 
62.99 
52.40 
33.18 
21.17 
13.67 

9.00 
6.12 
4.41 
3 -44  
2.93 
2.68 
2.56 
2.51 
2 -49 
2.48 
2.47 
2 -47 

ELECTRON CONTENT = 7.46E 1 2  4.62E 12 3.03E 12 2.37E 12 2.14E 12 1.63E 12 2.16E 12 6.07E 12 9.11E 12 1.13E 13 1.26E 1 3  1.16E 13 
3EdK ELECTQOV DENSITY = 3.21E 05 2.18E 0 5  1.62E 05 1.35E 05 1.24E 05 9.55E 04 1.25E 05 2.28E 05 3.31E 05 3.93E 0 5  4.43E 05 4.19E 05 
HEIGHT OF PEAK = 295.93 308.21 351.42 354.50 348.48 324.01 299.57 263.89 266.01 270.41 270.35 275.76 
ESPROB PERCf3T = 27.04 17.82 10.41 6.81 7.98 13-60 22.17 31.39 38.79 42.39 41.22 35.60 
4VVES/1000. CM-3 = 28.74 23.75 19.66 16.69 14.92 14.33 28.74 48.11 47.05 44.03 39.52 34.19 
SIGYA ES = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



PEW% STATE MK. I IONOSPHERIC MODELS FOR VEPNAL EQUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = -60.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 99.08 DAY = 80.00 MONTH = 3 
CAUTION: THE GEOMAGNETIC LATITUOE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

LJNIVERSAL 
L'7CAL T I M  

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240-00  
250,OO 
260.00 
270,OO 
280.00 
290.00 
300.00 
320.00 
340.00 
360-00  
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

0.0 
1 2 - 0 0  

ELECTRON DEN' 

4.00 
16.00 

YETERS -3 
33.44 
35.65 
50.96 
67.57 
82.13 
96.61 

113.22 
134.07 
161.82 
262.05 
381.01 
432.96 
476.54 
509.25 
530.22 
539 -95 
539.81 
531.61 
517.23 
476 -62 
428.82 
380.46 
335.00 
293.91 
257.54 
225.71 
198.01 
173 -96 
153.07 
112.02 

82 -90 
62.10 
47.24 
36.71 
29.43 
24.58 
21.51 
19.68 
18 -64 
18.06 
17.75 
17.58 
1 7  -49 
17.44 

ELECTRON CONTENT = 1.37E 1 3  1.47E 1 3  1.46E 13 1.17E 1 3  8.21E 1 2  5.09E 12 3.02E 12 2.06E 12 1.69E 12 3.64E 12 7.97E 12 1.16E 13 
PEAK ELECTRON DENSITY = 4.92E 05 5.28E 05 5.41E 05 4.80E 05 3.91E 05 2.48E 05 1.52E 05 1.09E 05 9.22E 0 4  1.53E 05 3.23E 05 4.41E 05 
UEIGHT OF PEAK = 268.95 268.99 274.76 294.26 308.05 352.90 355.97 349.52 326.33 295.42 260.19 264.05 
ESPROB PFRtENT = 52.66 51.12 44.01 33.25 21.71 12.48 8.04 9.59 16.69 27.46 39.00 48.23 
QVYES11000. CH-3 = 62.83 55.23 46.36 37.43 29.45 23.07 18.57 15.93 15.07 37.43 69.78 67.97 
SIGMA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PEMN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = -40.00 
S 10.7 = 100.00 S 10.7 11A.U.) = 99.08 DAY = 80.00 MONTH = 3 

3NIVERSAL TIME = 
LOCAL TIME - - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
rjoo.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON CDNTENT 
JEAK ELECTRON OEYSITY 
HEIGHT OF PEAK 
ESP308 PFQCENT 
bVNES/1000. CM-3 
SIGPaA ES 

0.0 2.00 4.00 6.00 
1 2 - 0 0  14.00 16.00 18.00 

ELECTRON DENSITY METERS -3 X10-9 
77.23 65.33 40.33 1.70 

119.77 103.63 55.87 1.48 
148.74 131.84 79.55 1.87 
171.02 153.91 99.11 2.14 
190.26 174.18 117.21 2.20 
209.60 195.15 -137.03 2.12 
233.38 220.19 161.17 1.97 
265.82 253.08 192.79 3.12 
310.11 296.98 235.41 15.76 
412.86 406419 363.60 50.22 
535.26 532.32 508.11 114.44 
605.60 599.03 573.85 204.27 
663.52 654.07 627.66 305.12 
705.89 694.70 666.75 400.23 
731.88 720.16 690.42 477.46 
742.45 731.25 699.64 531.44 
739.67 729.80 696.44 562.27 
726.11 718.11 683.22 573.24 
704.39 698.51 662.45 568.82 
645.64 644.09 606.83 530.58 
578.03 580.20 543.18 473.90 
510.38 515.36 479.65 413.64 
447.19 454.12 420.40 356.77 
390.33 398.51 367.11 305.89 
340.20 349.09 320.14 261.60 
296.49 305.72 279.19 223.57 
258.59 267.89 243.69 191.15 
225.82 235.00 212.97 163.64 
197.49 206.43 186.42 140.35 
142.31 150.33 134.67 96.77 
103.75 110.68 98-48 68.52 

76.72 82.53 73.13 50.65 
57.84 62.59 55.45 39.78 
44.83 48.60 43.33 33.53 
36.14 39.02 35.31 30.14 
30.59 32.69 30.24 28.38 
27.22 28.72 27.20 27.50 
25.29 26.34 25.48 27.06 
24.21 24.98 24.53 26.84 
23.63 24.22 24.02 26.73 
23.32 23.80 23.75 26.67 
23.16 23.57 23.61 26.65 
23.07 23.45 23.53 26.63 
23.02 23.38 23.49 26.63 

= 2.02E 1 3  2.03E 1 3  1.86E 1 3  1.33E 13 
= 7.43E 0 5  7.32E 05 7.00E 05 5.73E 05 
= 272.67 273.66 272.14 291.66 
= 72.92 70.96 62.85 50.75 
= 134.47 116.95 96.62 76.34 
= 0.51 0.55 0.60 0.65 



PENN STATE HK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = -20.00 
S 10.7 = 100.00 S 10.7 f1A.U.) = 99.08 DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 
LOCAL TIWE - - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.0C 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
hOO.OO 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1 1 0 0 ~ 0 0  
1150.00 
1200.00 
1250.00 

ELECTRON CONTENT 
DEnC ELECTRON nEv 
HEIGHT OF PEAK 
ESPROR PERCENT 
AVNES11000. CM-3 
SfGUiA ES 

ELECTRON DENSITY METERS -3 X10-9 
97.47 82.13 45.90 1.70 

143.28 125.22 69.82 1.48 
172.30 153.49 95.79 1.87 
193.39 174.76 116.41 2.14 
209.78 192.41 135.99 2.20 
225.67 209.23 157.48 2.12 
245.89 228.95 183.59 1.97 
274.63 255.31 217.83 1.80 
314.86 291.28 263.72 1.62 
368.13 338.77 323.76 4.08 
434.87 398.57 482.60 22.86 
563.58 485.37 604.86 79.23 
685.23 604.34 740.69 193.31 
822.15 735.23 885.83 . 364.52 
969.17 876.55 1029.68 569.01 

1115.64 1019.45 1160.93 773.13 
1250.23 1153.64 1270.34 948.59 
1363.55 1270.14 1352.29 1079.77 
1449.69 1362.67 1404.93 1163.08 
1534.62 1466.58 1429.11 1207.45 
1518.25 1471.55 1371.08 1145.40 
1433.22 1405.45 1265.08 1034.68 
1311.34 1298.25 1138.26 910.32 
1175.80 1173.19 1008.12 789.72 
1040.91 1045.35 884.34 680.12 

914.34 9-23-30 771.47 583.65 
799.52 811.24 671.02 500.13 
697.42 710.70 582.89 428.45 
607.70 621.74 506.20 367.21 
430.83 444.85 356.74 250.91 
307.02 319.78 253.31 173.33 
220.59 231.70 181.78 121-83 
160.21 169.62 132.29 88.04 
118.07 125.88 98.21 66.38 

88.86 95.21 75.04 53.05 
68.91 73.96 59.67 45.25 
55.63 59.57 49.83 40.92 
47.11 50.12 43.79 38.62 
41.85 44.14 40.25 37.43 
38.73 40.50 38.23 36.82 
36.94 38.35 37.11 36.51 
35.92 37.11 36.48 36.35 
35.34 36.39 36.14 36.26 
35.02 35.98 35.95 36.22 

= 4.32E 1 3  4-25!? 1 3  3.87E 13 2.72E 13 
ISITY = 1.54E 0 6  1.48E 06 1.43E 06 1.21E 0 6  

= 326.02 330.85 314.76 316.37 
= 81.89 81.63 76.61 68.18 
= 201.43 171.72 137.67 104.31 
= 0.51 0.55 0.60 0.65 



DENY STATE MK. I IOUOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITWE = -180.00 LATITUDE = 0.0 
5 10.7 = 100.00 S 10.7 (14-U.1 = 99.08 DAY = 80.00 MONTH = 3 

UYIVEPSAL T I Y E  = 
LOCAL TIPF = 

ALTITUDE 
120.00 
130.00 
140.00 
l50.00 
160.00 
170.00 
180.00 
19C.00 
200.00 
210.00 
720.00 
230.00 
240.00 
250.00 
260.00 
270.00 
2RO.00 
290.00 
300.00 
320.00 
140.00 
760.00 
380.00 
400.00 
42'1.00 
440.00 
450.00 
480.00 
500.00 
550.CO 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
95 0.0 0 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELFCTRON OF 
103.72 
149.08 
175.32 
190.47 
197.05 
198.79 
199.66 
202.76 
210.37 
224.22 
245.57 
275.20 
313.46 
361.22 
445.12 
530.44 
625.62 
725.52 
822.92 
983.35 

1072.51 
1088.56 
1049.15 

975.91 
886.64 
793.35 
703.08 
619.46 
543.97 
791.08 
281.74 
204.59 
150.39 
112.49 

86.29 
68.54 
56.87 
49.49 
45.00 
42.36 
40.85 
39.98 
39.50 
39.22 

NS ITY 
87.41 

130.68 
156.87 
173.51 
183.19 
188.12 
191.30 
195.48 
207.88 
215.27 
234.03 
260.12 
294.10 
336.23 
393.69 
479.16 
567.64 
666.07 
769.42 
962.99 

1100.34 
1161.94 
1155.56 
1101.11 
101R.87 

924.46 
828.13 
735.84 
650.59 
473.70 
344 -43  
251.95 
186.20 
139.66 
106.98 

84.38 
69.14 
59.19 
52.93 
49.12 
46.86 
45.55 
44.79 
44.35 

UETERS -3 
47.67 
73.39 
98.51 

116.30 
130.20 
1 4 1  -57 
151.36 
161.18 
173 -04 
188.99 
210.88 
240 -14 
277.68 
323.99 
379.39 
444 -31  
559.89 
669.60 
793 -30 

1060.44 
1290.94 
1430.46 
1469.02 
1477.32 
1334.64 
1216.37 
1090.19 

966.75 
851.67 
612.30 
438.60 
315.72 
229 -35 
168.82 
126.64 

97.60 
78.04 
65 -29 
57.28 
52.44 
49.60 
47 -97 
47.04 
46.51 

ELECTPON CnYTFNT = 3.31E 1 3  3.64E 1 3  4.34E 13 3.30E 13 2.33E 1 3  1.91E 1 3  1.68E 13 1.15E 13 5.36E 12 6.82E 12 2.49E 13 2.99E 13 
PEAK ELECTDOU OEUSITY = 1.09E 06 1.17E 0 6  1.47E 06 1.41E 06 1.09E 06 9.75E 05 9.11E 05 6.26E 05 2.51E 05 3.26E 05 l . lOE 0 6  1.09E 06 
HEIGHT OF PEAK = 354.74 367.56 378.44 388.97 395.19 344.91 315.54 289.66 260.21 273.25 780.74 324.15 
FSPROR PCQCEMT = 53.18 58.16 56.92 49.79 38.70 26.59 16.73 11.76 13.00 20.12 31.22 43.32 
4VNESfl000. CM-3 = 159.51 141.21 119.73 97.99 78.43 62.65 51.38 44.74 42.56 97.99 176.21 171.85 
SIGYA ES = 0.51 0.55 0-60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PEN4 STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
E A S T  LONGITUDE = -180.00 LATITUDE = 20.00 
5 10.7 = 100.00 S 10.7 ( 1 A . U .  1 = 99.08 DAY = 80.00 MONTH = 3 

UYIVERSAL TIYF = 
LEiCAL TlYE - - 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
18O.OC 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
390.00 
400.00 
420.00 
440.00 
460.00 
430.00 
500.00 
55o.no 
600.00 
650.00 
700.00 
750.00 
800.00 
A50.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

0.0 2.00 
12.00 14.00 

ELECTRON DENSITY 
95.48 80.19 

140.71 122.74 
168.70 150.56 
187.81 170.98 
ZOO. 86 187.26 
21 1.52 201  -88 
224.08 218.26 
242.34 239.92 
269.24 269.79 
306.67 309.90 
355.54 361.29 
416.12 424.33 
488.53 499.18 
573.12 586.20 
725.56 729.23 
866.04 878.38 

1023.96 1 040.41 
1191.92 1219.58 
1357.94 1405.73 
1637.66 1748.26 
1800.15 1984.25 
1837.65 2083.26 
1778.02 2062.23 
1657.90 1957.88 
1508.22 1806.37 
1350.15 1635.05 
1196.34 1461.60 
1053.37 1296.18 

924.02 1143.84 
661.58 828.66 
473.64 598.77 
340.80 434.25 
247.02 316.88 
180.77 233.06 
133.99 173.15 
101.13 130.41 
78.32 100.10 
62.81 78.91 
52.58 64.40 
46.08 54.76 
42.10 48.57 
39.73 44.73 
38.35 42.40 
37.55 41.02 

METERS -3 X10-9 
44 -68 1.70 
66.95 1.48 
92.22 1.87 

111.76 2.14 
129.29 2.20 
147.30 2.12 
167.78 1.97 
193.45 1.80 
227.46 1.62 
272.49 1.46 
330.16 1.30 
401 -15 2.82 
485.76 18 -04  
603.12 69.59 
760.52 184.78 
931.39 372.57 

1117.63 613.14 
1307.34 868.51 
1486.42 1101.19 
1765.67 1414.24 
1902.82 1511.53 
1906.29 1460.75 
1814.85 1335.80 
1669.69 1185.17 
1502.25 1034.44 
1332.56 895.06 
1171.71 771.03 
1024.93 662.84 

893.97 569.45 
632.69 390.19 
448.85 269.13 
320.58 187.61 
231.04 132.92 
168.45 96.57 
124.78 72.93 

94.56 58.08 
73.98 49.19 
60.36 44.14 
51.65 41.38 
46.30 39.92 
43.13 39.15 
41.30 38.75 
40.26 38.54 
39.67 38.43 

f LECTRON CONTENT = 5.33E 13 6.19E 1 3  5.31E 13 3-41!? 1 3  2.34E 13 1.83E 13 1.43E 13 9.04E 12 4.71E 12 5.90E 12 2.30E 13 3.84E 13 
PEAK FLECTRON DENSITY = 1.84E 0 6  2.09E 06 1.92E 06 1.51E 06 1.13E 0 6  9.42E 05 7.52E 05 4.47E 05 1.73E 05 2.38E 05 Q.73E 0 5  1.41E 0 6  
HEIGHT OF PEAK = 356.59 365.76 350.29 341.29 349.46 315.37 299.43 291.52 312.48 310.18 295.25 340.92 
ESPROR PERCENT = 78.65 79.79 74.96 65.45 53.80 43.14 36.32 35.18 40.01 49.52 61.17 71.83 
LVNES11000. CY-3 = 186.65 158.63 126.58 95.27 68.40 47.97 34.33 26.78 24.39 95.27 212.66 205.83 
SIGYA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENN STATE MK. I IOYOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGETUOE = -180.00 LATITUDE = 40.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 99.08 DAY = 80.00 UONTH = 3 

UNIVERSAL TIYE = 
LOCAL TIME = 

FLECTRON DE 
73.70 

115.54 
145.24 
169.32 
192.12 
217.23 
249.42 
293.24 
351.70 
480.50 
645.84 
757.20 
859.85 
946.00 

1010.76 
1052.40 
1071.79 
1071.56 
1055.16 
988.24 
896.32 
796.89 
700.04 
610.77 
530.97 
460.87 
399.9 1 
347.17 
301.66 
213.51 
152.63 
110.47 

81.30 
61.30 

4.00 
16.00 

METERS -3 
38.56 
50 -79 
73.42 
93.27 

112.34 
134.43 
163.02 
202 -10 
255.73 
422 -66 
619.12 
716.30 
802.13 
870.66 
918.81 
946.25 
954.63 
946.83 
926.13 
858.72 
773.72 
685.03 
600 -30 
523.08 
454 -54  
394.59 
342.58 
297.65 
258.91 
183.88 
132.03 

96.11 
71.30 
54.38 
43.12 
35.92 
3 i  -55 
29 -02 
27.6@ 
26.83 
26.42 
26 -20 
26.08 
26.01 

ELFCTPON CONTEWT = 2.85F 13 2.98F 1 3  2.47E 13 1.53E 1 3  9.46E 12 6.65E 12 5.85E 12 5.66E 12 5.OBE 12 6.28E 12 1.47E 1 3  2.33E 13 
' E A K  ELECTPOQ DESSITY = 1.07E 06 I.IOE 0 6  9.55E 05 6.64E 05 4.13E 0 5  2.71E 05 2.30E 05 2.ZOE 05 1.83E 05 2.52E 0 5  6.34E 05 9-25E 05 
HEIGHT OF PEAK = 284.78 287.25 279.85 295.54 312.86 345.91 344.62 336.15 331.26 304.44 257.51 278.34 
E S P R n 8  PERCFNT = 75.99 74.31 66.34 54.23 41.21 30.78 25.73 27.41 35.38 47.49 60.51 70.94 
4VQES11000. CM-3 = 142.23 122.74 100.24 77.95 58.46 43.28 32.86 26.92 25.01 77.95 160.20 155.49 
S I G M R  ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



OENN STATE RK. I IONOSPHERIC MODELS FOR VERNAL EWINOX. 
EAST LDNGITUOE = -180.00 LATITUDE = 60.00 
5 10.7 = 100,OO S 10.7 t1A.U.) = 99.08 DAY = 80.00 
CAUTPON: TWE GEffMAGNErIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MDOEL 

ALTITUDE 
120.00 
130.00 
140.00 

ELECTRON DENSITY 
46.06 41.27 
70.68 58.60 
97.21 83.06 

117.76 103.02 
136.64 121.67 
156.44 142.19 
179.74 167.23 
210.01 200.00 
250.67 243.89 
358.38 371.15 
473.77 502.18 
526.19 554.39 
566.50 594.45 
593.28 621.11 
604.81 634.70 
608.53 636.62 
600.51 628.85 
584.97 613.51 
563.98 592.61 
512.59 540.89 
456.83 484.15 
402.65 428.46 
352.85 376.86 
308.45 330.52 
269.49 289.61 
235.58 253.83 
206.18 222.68 
180.71 195.60 
158.64 172.07 
115.35 125.73 

84.67 92.76 
62.75 69.13 
46.99 52.12 
35.68 39.92 
27.64 31.27 
22.03 25.29 
18.27 21.31 
15.86 18.78 
14.41 17.27 
13.58 16.39 
13.12 15.90 
12.86 15.63 
12.73 15.49 
12 -65  15.40 

METERS -3 
3 1  -30 
30.73 
4 1  -75 
56.93 
71-09 
85.31 

102.04 
123.92 
154 -09 
274.11 
408.87 
459.24 
499 -77 
528.53 
545.24 
550.83 
546.97 
535.59 
518.61 
474.40 
424.62 
375.32 
329.52 
288.42 
252.20 
220.61 
193.18 
169.39 
148.78 
108.36 

79.78 
59.45 
44.97 

MONTH 

CLECTRON CONTENT = 1.60E 13 1.69E 1 3  1.44E 13 8.96E 1 2  5.39E 1 2  3.68E 12 2.98E 12 2.37E 12 2.08E 12 3.01E 12 7.14E 12 1.17E 13 
'EAK ELECTPOY DEVSITY = 6.09E 0 5  6.37E 05 5.51E 0 5  3.86E 0 5  2.40E 0 5  1.70E 05 1.51E 05 1.28E 05 1.17E 05 1.66E 05 2.91E 0 5  4.58E 05 
HEIGHT OF PEAK = 266.53 266.74 270.58 292.91 307.62 355.54 358.61 351.18 326.64 298.78 256.61 261.70 
FSPRflB PFRCENT = 51.49 49.93 43.21 33-12 22.37 13.84 9.82 11.38 18.10 28.19 38.94 47.47 
4VYES11000. i Y - 3  = 65.89 58.71 50.25 41.65 33.85 27.51 22.94 20.23 19.34 41-65 72-42 70-72 
SIGuEA ES = 0.51 0.55 0.60 0.65 0 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENN STITE MK. I IONOSPHERIC MODELS FOR VERNAL EOUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = -60.00 
5 10.7 = 100.00 S 10.7 I1A.U.I = 99-08 DAY = 80.00 MONTH = 3 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE PANGE OF THE MOOEL 

UMIVERSBL T I M E  = 
L O C A L  T I M E  - - 

PLTITUOE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
21 0.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250-00  

FLEtTRON CONTENT 
DEbK ELFCTQON DENSITY 
HEIGHT OF PEAK 
ESPROB PERCENT 
4VYES11000. CM-3 
SIGMA ES 

ELECTRON DENSITY 
1.99 33.43 

METERS -3 
4 4  -03 
66.36 
9 2  -51  

111.83 
127.80 
142.21 
156.88 
174.69 
198.89 
259.18 
330.89 
368 -70 
396.81 
414.29 
42 1.66 
420.34 
412.14 
398.90 
382.24 
343.76 
304.00 
266 -64 
233.12 
203.75 
178.29 
156.30 
137.33 
120.92 
106.69 

78.68 
58.61 
44.07 
33 -46 
25.74 
20.18 
16.28 
13 -68 
12.05 
11.10 
10.58 
10.30 
10.16 
10.08 
10.05 



PENN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = -40.00 
S 10.7 = 100.00 5 10.7 (lA.U.1 = 99.08 DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME - - 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 

bL7ITUOE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
lQO.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270,OO 
280.00 
290.00 
300,00 
320.00 
340-00  
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
485.00 
500.00 
550.00 
600.00 
650.00 
700,OO 
750.00 
800.00 
850.00 
900.00 
950.00 

1000*00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELEt TQON CONTENT 
PEAK ELECTROY OEYSI 
HEIGHT OF PEAK 
ESP?OB PERCENT 
4VYES11000. CW-3 
SIGMA ES 

ELECTRON DENSITY METERS -3 X10-9 
1.70 40.33 65 -31  77.21 
1.49 57.15 104.35 119.50 
1.95 82.91 132.95 147.69 
2.19 102.95 154.16 168.29 
2.15 120.18 171.62 184.51 
1.98 137.04 187.88 199.02 
1.75 156.09 207.05 215.64 
1.53 181.41 233.61 238.20 
1.32 217.49 271.20 269.84 
1.14 302.32 357.21 343.44 
3.50 386.93 455.10 431.95 

14.56 424.40 508.13 482.37 
37.27 447.22 547.63 522.09 
68.53 455.95 572.21 549.47 

100.62 452.80 582.53 564.48 
126.69 440.63 580.56 568.30 
143.64 422.25 568.84 562.74 
151.61 400.06 549.92 549.82 
152.44 375.90 526.14 531.49 
141.13 326.67 471.16 485.22 
122.64 290.75 414.30 434.07 
103.63 240.34 360.87 383.88 

86.62 205.72 313.00 337.49 
72.27 176.39 271.14 295.97 
60.51 151.61 234.98 259.44 
51.04 130.67 203.92 227.57 
43.51 112.92 177.28 199.88 
37.60 97.85 154.42 175.85 
33.03 85.01 134.78 154.98 
25.91 60.48 96.79 113.92 
22.64 43.87 70.46 84.72 
21.26 32.76 52.16 63.82 
20.70 25.61 39.57 48.90 
20.47 21.34 31.14 38.37 
20.38 19.02 25.76 31.16 
20.35 17.87 22.54 26.43 
20.33 17.33 20.75 23.50 
20.33 17.09 19.80 21.79 
20.32 16.98 1 9 - 3 1  20.83 
20.32 16.92 19.07 20.31 
20.32 16.90 18.94 20.03 
20.32 16.89 18.88 19.89 
20.32 16.89 18.85 19.81 
20.32 16 -88  18-83 19.76 

= 4.07E 1 2  1.09E 13 1.52E 13 1.60E 13 
TY = 1.53E 0 5  4.56E 05 5.83E 05 5.68E 0 5  

= 296.13 252.00 263.16 268.73 
= 40.78 53.70 63.88 68.60 
= 66.74 129.09 125.56 115.60 
= 0.55 0.51 0.50 0.51 



PENN STATE MK. I IDYOSPHERIC MODELS FOR VERNAL EOUINOX. 
EAST LOYGITVDE = -270.00 LATITUDE = -20.00 
5 1 0 - 7  = 100.00 S 10.7 (1A.U. 1 = 99.08 DAY = 80.00 MONTH = 3 

UNIVERSAL T I Y F  = 
LqCAL TIYE = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00  
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
2 8 0 - 0 0  
290.00 
300.00 
320.00 
340.00 
360.00 
380.00  
40D.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00  
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY METERS -3  
1.70 45.89 82.11 
1.49 71.33 126.17 
1.95 99.32 155.59 
2.19 121.01 177.52 

ELE3TRON CDNTENT = 6.59E 1 2  1.67E 1 3  2.49E 1 3  3.20E 1 3  
'EAK ELECTRON DENSITY = 2.65E 0 5  7.19E 0 5  9.66E 05 1.19E 0 6  
HEIGHT OF PEAK = 303.95 260.97 285.23 291.86 
ESPRO8 PERCENT = 54.51 66.16 75.57 80.21 
AVNES1l.000. CM-3 = 95.28 198.40 192.48 175.82 
SIGMA ES = 0.55 0.51 0.50 0.51 



"ENN STATE MK. I IOYOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 (1A.U.) = 99.08 DAY = 80.00 MONTH = 3 

I I Y  UVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LflCAL TIME - 6 - 0 0  8.00 10 -00  12 -00  14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 

&LPI TUDE 
120.00 
P30,OO 
140.00 
150.00 
160.00 
170.00 
180,OO 
190.00 
200.00 
210.00 
220.00 
230-00  
240.00 
250,OO 
260.00 
270.00 
280,OO 
290,OO 
300,OO 
320.00 
340,OO 
360.00 
380.00 
400,OO 
420.00 
440.00 
460.00 
490,OO 
500.00 
550.00 
600.00 
650.0.0 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
1.70 
1.49 
1.95 

NS ITY 
47.67 
75.10 

102.82 
122.99 
139.40 
153.75 
169.08 
189.77 
220.09 
263.18 
320.58 
42 5.86 
542.90 
669.63 
792.98 
899.51 
979.78 

1029.84 
1050.56 
1021.28 

933.34 
822.03 
708.79 
604.09 
5 1  1.82 
432.55 
365.34 
308.74 
261.23 
173.36 
116.80 

80.47 
57.43 
43.29 
35.06 
30.58 
28.29 
27.16 
26.61 
26.35 
26.23 
26.17 
26 -14  
26-12 

METERS -3 
87.41 

131.66 
158.82 
175.56 
184.01 
187.43 
190-00 
195.27 
205.99 
224.23 
251.41 
288.27 
335.11 
392.12 
481  -96 
584.04 
699.26 
824.17 
949.12 

1159.10 
1275.28 
1292.96 
1237.46 
1139 -60 
1023.69 

905.30 
793.00 
690 -75 
599.84 
419.79 
294.56 
208.29 
148 -95 
108.24 

80.54 
62 -05 
50.06 
42 -62 
38.19 
35.66 
34.26 
33.49 
33.07 
32.84 

ELECTRON CONTENT = 7.67E 1 2  2.48E 13 3.63E 13 4.73E 13 5.50E 1 3  5.45E 13 4.04E 13 3.25E 13 2.58E 13 1.86E 13 1.31E 13 h.91E 12 
'EAK ELECTRON DENSITY = 3.62E 0 5  1.05E 06 1.30E 06 1.58E 06 1.79E 06 1.88E 06 1.77E 06 1.59E 06 1.38E 06 1.03E 06 7.22E 05 3.34E 05 
HEIGHT O F  PEAK = 302.67 302.91 353.82 375.63 386.51 378.17 368.74 373.42 318.68 297.53 285.70 294.21 
f SPROB PFPCEYT = 40.77 52.05 63.08 70.90 73.42 69.96 61.45 50.17 39.14 31.32 28.80 32.26 
hVNES11000. CM-3 = 97.45 205.99 199.74 182.16 156.38 126.70 97.45 72.03 52.39 39.02 31.48 29.06 
SIGYb ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PFNN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = 20.00 
S 10.7 = 100.00 S 10.7 l1A.U.) = 99.08 DAY = 80.00 MONTH = 3 

JNIVERSAL TIYE = 
L~CALTIME = 

PLTITUDE 
120.00 
130.00 

ELECTRON CONTENT 
>EAK ELECTqON DEN 
HEIGHT OF PEAK 
ESPROB PFRCENT 
hVYES/1000. CM-3 
SIGYA ES 

ELECTRON DENSITY METERS -3 X10-9 (CH. -3 X10-3) 
1.70 44.67 80.14 95.45 80.16 44.68 1.70 
1 - 4 9  68.43 123.26 140.45 122.43 66.87 1.48 
1 - 9 5  95.67 150.90 167.77 149.41 91.79 1.87 
2.19 115.89 169.07 185.55 168.11 110.43 2.14 
2.15 132.85 180.13 196.37 181.42 126.19 2.20 
1.98 148.46 186.93 203.67 191.46 141.05 2.12 
1.75 165.57 193.54 211.47 201.23 156.40 1.97 
1.53 188.51 203.71 223.27 213.80 174.28 1.80 
1.32 221.65 220.51 241.80 231.78 197.25 1 -62  
1.14 268.20 246.18 269.05 257.28 227.83 1.46 
1.29 342.76 282.09 306.17 291.66 267.98 1.30 
8.76 451.65 328.84 353.66 335.66 318.82 1.17 

31.39 573.56 386.66 411.68 389.56 380.88 1.04 
72.81 703.66 455.81 480.43 453.58 454.50 4.05 

125.51 828.13 572.76 560.36 528.05 540.18 24.21 
176.60 933.55 692.23 687.19 613.61 678.86 89.28 
216.24 1011.04 827.27 822.42 756.99 831.22 230.42 
240.76 1057.39 970.96 972.84 898.15 992.07 456.58 
251.15 1074.13 1111.61 1137.53 1056.14 1171.04 743.79 
242.60 1037.66 1339.74 1466.67 1402.40 1538.34 1325.49 
214.99 944.45 1456.86 1721.95 1714.90 1832.01 1702.71 
183.07 829.65 1463.89 1854.80 1921.87 1990.50 1825.49 
153.18 714.17 1392.06 1868.15 2001.65 2013.07 1770.88 
127.32 608.02 1276.17 1792.94 1972.90 1933.96 1625.42 
105.74 514.77 1142.72 1664.54 1869.76 1793.81 1447.03 

88.06 434.81 1008.27 1511.39 1724.88 1625.43 1266.86 
73.71 367.10 881.71 1352.56 1562.69 1450.74 1099.18 
62.18 310.13 767.03 1199.25 1399.02 1282.50 949.26 
53.00 262.32 665.39 1057.23 1242.96 1127.15 817.98 
37.79 173.99 464.66 762.55 909.47 806.82 552.76 
30.05 117.17 325.39 548.02 660.55 575.74 388.61 
26.48 80.71 229.54 395.22 480.59 412.54 270.38 
24.94 57.64 163.62 286.85 351.52 297.72 190.18 
24.31 43.51 118.33 209.96 259.01 216.89 135.98 
24 -05  35.31 87.41 155.40 192.65 160.03 99.71 
23.94 30.86 66.63 116.80 145.12 120.20 75.94 
23.90 28.59 53.03 89.74 111.26 92.61 60.89 
23.88 27.47 44.47 71.07 87.42 73.90 51 -80  
23.87 26.94 39.32 58.52 70.95 61.57 46.56 
23.87 26.68 36.34 50.37 59.89 53.75 43.66 
23.87 26.56 34.68 45.26 52.70 48.97 42.10 
23.87 26.50 33.76 42.16 48.18 46.14 4 1 - 2 7  
23.87 26.47 33.26 40.'32 45.42 44.49 40.83 
23.87 26.46 32.99 39.25 43.75 43.55 40.60 

= 5.93E 1 2  2.526 13 4.06E 13 5.54E 13 6.08E 13 5.78E 13 4.14E 13 
SITY = 2.52E 0 5  1.07E 06 1.47E 06 1.88E 06 2.OOE 06 2.02E 06 1.83E 06 

= 304.18 301.30 351.16 372.27 383.81 373.52 362.09 
= 42.82 54.15 65.08 72.68 74.92 71.20 62 -51  
= 97.09 208.16 201.75 183.71 157.30 126.94 97.09 
= 0.55 0.51 0.50 0.51 0.55 0.60 0.65 



PEN% STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
FAST LONGITWE = -270.00 LATITUDE = 40.00 
S 10.7 = 100.00 S 10.7 I l b . . U . )  = 99.08 DAY = 80.00 UONTH = 3 

UNIVERSAL 
LOCAL TlME 

bLTITUOE 
170.00 
130,OO 
140.00 
150.00 
160.00 
170.00 
150.00 
190,OO 
200.00 
210.00 
220.00 
P30.00 
240.00 
250.00 
760,OO 
270.00 
290.00 
790,OO 
300.00 
320.00 
340.00 
360.00 
330.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
300.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200*00 
1250.00 

TIME = 0.0 2.00 4.00 - - 6.00 8.00 10.00 

ELFCTRON DENSITY METERS -3 
1.70 38.56 62.04 
1.49 51.98 99.91 
1.95 77-07 129.61 
2.19 98.31 153.68 
2.15 118.74 177.02 
1.98 142.56 203.35 
1.75 174.34 237.96 
1.53 220.01 286.12 
1.37 284.72 351.22 
1.14 438.64 496.66 
1.92 589.96 668.13 

11.68 655.26 769.32 
38.87 697.61 853.32 
85.71 716.80 914.49 

142.64 715.80 951.11 
195.86 698.99 964.62 
235.82 670.96 958.37 
259.50 635.75 936.50 
268.49 596.61 903.17 
256.90 515.38 816.28 
226.60 438.70 719.49 
197.52 370.94 625.13 
160.92 312.94 538.95 
133.71 264.06 462.91 
111.06 223.12 397.06 

92.53 108.91 340.59 
77.53 160.31 292.39 
65.49 136.39 251.34 
55.91 116-36 216.39 
40.14 79.35 150.00 
32.18 55.66 105.39 
28.54 40.87 75.40 
26.98 32.12 55.43 
26.34 27.35 42.44 
26.08 24.96 34.35 
25.98 23.84 29.59 
25.93 23.32 26.95 
25.91 23.09 25.55 
25.91 22.99 24.84 
25.90 22.94 24.47 
25.90 22.92 24.29 
25.90 22.91 24.19 
25.90 22.91 24.14 
25.90 22.91 24.12 

ELESTQON CDNTFYT = 6.35E 1 2  1-59!? 1 3  2.37E 1 3  2-69!? 1 3  2.62E 13 2.21E 13 1.60E 13 1.1OE 13 7.24E 12 5.93E 12 5.65E 12 4.70E 12 
?EAY ELECTRON OEYSITY = 2.69E 05 7.19E 05 9.65E 05 1.03E 0 6  9.75E 0 5  8.54E 05 7.08E 05 5.06E 05 3.15E 05 2.47E 05 2-32!? 0 5  1.71E 05 
HEIGHT OF PEAK = 302.60 254.34 271.52 277.51 279.34 274.55 293.11 310.66 350.26 350.37 341.71 331.18 
ESP900 PFRCEYT = 44.37 57.29 67.55 72.41 70.56 62.50 50.39 37.47 27.21 22.35 24.20 32.26 
PVNES11000. CY-3 = 72.53 144.40 140.31 128.78 111.81 92 -13  72.53 55.28 41.72 32.32 26-91 25-17 
SIGMA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PEN% STATE MK. I IONOSPHERtC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = 60.00 
S 10.7 = 100.00 S 10.7 I1A.U.) = 99.08 DAY = 80.00 MONTH = 3 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL T I M E  = 
L3CAL TIME - - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190,OO 
200.00 
210.00 
220.00 
230.00 
240.00 
250-00  
260.00 
270.00 
290.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
1.70 
1 - 4 9  
1.95 
2.19 
2.15 
1.98 
1.75 
1.53 
1.32 
1.14 
2.33 

11.42 
32.72 
65.03 

100.73 
131.63 
153.13 
164.53 
167.43 
156.90 
136.80 
115.33 

95.75 
78.96 
64.94 
53.38 
43.89 
36.11 
29.74 
18.39 
11.46 

7.20 
4.57 
2.95 
1.95 
1.35 
1.01 
0.83 
0.74 
0.69 
0.68 
0.67 
0.66 
0.66 

2.00 
8.00 

NS ITY  
31.29 
31.04 
44.60 
61.49 
75.62 
88.58 

102.15 
118.09 
139.15 
199.39 
272.74 
308.74 
334.82 
349.91 
354.77 
351.17 
341.24 
327.01 
310.17 
273.50 
237.70 
205.43 
177.39 
153.42 
133.02 
115.66 
100.85 

88.16 
77.24 
55.96 
40.93 
30.15 
22.34 
16.63 
12.44 

9.35 
7.05 
5.34 
4.06 
3.1 1 
2.38 
1.84 
1.43 
1.13 

4.00 
20.00 

METERS -3 
41.27 
59.34 
84.97 

105.33 
123.91 
143.66 
167 -40 
299.01 
242 -48 
356.27 
479.06 
536.11 
578 - 9 4  
605.90 
617.61 
616.07 
603.98 
584.07 
558.83 
500.14 
439 -22 
381.86 
330.42 
285.44 
246.60 
213.28 
184.72 
160.26 
139.27 
98 -73 
70.62 
50.9L 
36.98 
27.07 
20.01 
15.00 
11.49 

9 -08 
7.51 
6.53 
5.97 
5.65 
5.48 
5.39 

ELECTRON CONTEYT = 2.R7E I 2  8.30E 12 1.48F 13 2.03E 13 2.18E 13 1.87E 13 l.16E 13 6.53E 12 3.97E 12 2.54E 12 2.40E 12 2.05E 12 
PEAK ELECTRON DENSITY = 1.67E 0 5  3.55E 05 6.18E 05 8.07E 05 8.55E 05 7.45E 05 5.21E 05 3.14E 05 2.03E 05 1.45E 05 1.39E 0 5  1.21E 05 
HEIGHT OF PEAK = 299.07 260.34 263.64 268.24 268.28 273.13 294.46 307.88 353.61 356.75 350.06 325.18 
E SPROR PERCENT = 24.72 34.64 42.57 46.37 45.02 38.89 29.62 19.70 11.77 7.98 9.32 15.45 
~lVYES11000. CM-3 = 34.28 58.25 56.93 53.18 47.60 41.01 34.28 28.15 23.14 19.52 17.35 16.63 
SIGYA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



'EUU STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -60.00 
S 19.7 = 100.00 S 10.7 (1A.U.l = 103.25 DAY = 172.00 MONTH = 6 
CAUTIqV: THE GEO*AGYETIC LPTITUDE flF THIS STATION I S  BEYDND THE RANGE OF THF MODEL 

UNIVFQSAC TIYE = 
L ~ Z L L  TIYE - - 

ELECTRON DENSITY 
1.70 1.70 
1.48 1.49 
1.91 1.92 
2.17 2.18 
2.18 2.17 
2.04 2.01 
1.83 1 -80  
1.62 1.58 
1.42 1.37 
1.23 1.19 
1.07 1.03 
0.93 0.89 
0.81 0.77 
0.71 0.67 
0.62 0.59 
0.54 1.33 
1.85 6.57 
7.41 18.93 

18.66 37.85 
50.31 77.30 
72.72 97.18 
78.19 97.32 
73.06 87.59 
63.85 74.99 
54.09 -62.73 
45.18 51.94 
37.52 42.81 
31.11 35.25 
25.82 29.02 
16.45 17.96 
10.92 11.27 

7.79 7.27 
6.16 4.92 
5.37 3.61 
5.02 2.94 
4.87 2.62 
4.81 2.48 
4.78 2.42 
4.77 2.40 
4.77 2.39 
4.77 2.38 
4.77 2.38 
4.77 2.38 
4.77 2.38 

WETERS -3 X10-9 
1.70 1.70 
1.49 1.49 
1.94 1.94 
2 - 1 8  2.19 
2 1 6  2.15 
1.98 1.97 
1.76 1.75 
1.54 1.52 
1.33 1.32 
1.15 1.14 
0.99 0.99 
0.86 0.86 
1.50 0.75 
7.29 2.11 

20.55 9.00 
40.13 23.71 
61.10 44.87 
78.61 67.59 
90.23 87-02 
96 -62  107.74 
89.25 107.71 
77.03 97.24 
64.45 83.63 
53.18 70.30 
43.62 58.47 
35.71 45.42 
29.22 40.04 
23.93 33.11 
19.62 27.40 
12.03 17.18 

7.48 10.94 
4.77 7.15 
3.20 4.90 
2.32 3.63 
1.87 2.96 
1.66 2.64 
1.57 2.49 
1.53 2.43 
1.52 2.40 
1.51 2.39 
1.51 2.38 
1.51 2.38 
1.50 2.38 
1.50 2.38 

ILECTPON CONTENT = 1.65E 1 2  1.31E 12 1.69E 12 2.03E 12 4.41E 12 8.78E 12 1.15E 13 1.25E 13 9.01E 12 4.87E 12 2.54E 12 1.80E 12 
'EAY ELECTRON DENSITY = 7.83E 04 9.91E 04 9.68E 04 l.lOE 05 2.30E 05 4.06E 05 4.84E 05 5.32E 05 3.83E 05 1.96E 05 9.45E 0 4  7.05E 04 
*EIGHT nF PEAK = 357.84 349.56 316.77 329.35 256.91 256.77 259.47 260.92 257.15 293.38 304.67 354.06 
ESPZOR PERCENT - 7.99 9.47 15.58 24.67 34.32 41.93 45.47 43.99 37.88 28.79 19.14 11.53 
iVNES11000. CM-3 = 24.27 22.15 21.45 38.13 59.57 58.41 55.11 50.15 44.24 38.13 32.46 27-75 
S I G Y A  E S  - 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



PENY STbTE MK. I IONOSPHERIC MODELS FOR SUMMEQ SOLSTICF. 
EAST LONGITUDE = 0.0 LATITUDE = -40.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

J Y  IVE-SL 
LOCAL TIME 

bLTITUrJF 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
390.00 
400.00 
420.00 
440.00 
460.00 
490.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY METERS -3 
1.70 1.70 1.70 
1.48 1.49 1.49 
1.91 1.92 1.94 
2.17 2.18 2.18 
2.18 2.17 2.16 
2.04 2.01 1.98 
1.83 1.80 1.76 
1.62 1.58 1.54 
1.42 1.37 1.33 
1.23 1.19 1.15 
1.07 1.03 0.99 
0.93 0.89 0.86 
0.81 0.77 0.75 
0.71 0.67 2.75 
0.62 1.54 10.08 
2.53 7.89 23.56 
9.89 23.25 40.55 

24.41 47.08 56.73 
44.02 73.82 68.97 
80.29 113.65 78.95 
96.15 124.90 75.86 
94.70 117.67 67.34 
85.21 103.19 57.86 
73.61 87.69 49.26 
62.58 73.64 42.09 
53.08 61.76 36.38 
45.25 '52.04 31.95 
38.98 44.25 28.60 

'LEZTPON C3NTFNT = 3.10E 1 2  3.53E 12 2.R7E 12 3.24E 12 8.12E I 2  1.53E 13 1.85E 1 3  2.05E 13 1.52E 1 3  7.31E 12 3.84E 12 3-31E 12 
S E A <  ELECTQDU DEVSITY = 9.70E 04 1.25E 05 7.91E 04 1.02E 05 3.5% 05 6.39E 05 7.31E 05 8.03E 05 6.46E 05 2.98E 0 5  1.31E 05 1.08E 0 5  
MFTCHT f lF  P F A K  = 3 4 h - 7 1  379.46 322.49 325.23 251.28 257.35 262.27 266.38 260.09 290.60 304.14 344.31 



PENY STATE MK. I IONOSPHERIC MODELS FOR SUMWER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -20.00 - ~ - ~ ~  
5 10.7 = 100.00 - s 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

LIY IVERSAL 
LOCAL TIME 

8,LTITUOE 
120.00 
130.00 
140.00 
150,OO 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
790-00  
3OOe00 
320.00 
340.00 
360.00 
380.00 
400.00 
4?n,OO 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700,OO 
750.00 
ROO.OO 
R50.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON Dt 
1.70 
1.48 
1.91 
2.17 
2.18 
2.04 
1.83 
1.62 
1.42 
1.23 
1.07 
0.93 
1.66 
8.55 

25.30 
51.38 
80.71 

106.43 
124.53 
136.98 
129.49 
114.09 

97.58 
82.71 
70.26 
60.21 
52.31 
46.23 
41.65 
34.82 
31.88 
30.69 
30.22 
30.04 
29.96 
29.94 
29.92 
29.92 
29.92 
29.92 
29.92 
29.92 
29.92 
29.92 

INSITY METERS -3 
1.70 1.70 
1.49 1.49 
1.92 1.94 
2.18 2.18 
2.17 2.16 
2.01 1.98 
1.80 1.76 
1.58 1.54 
1.37 1.33 
1.19 1.15 
1.03 0.99 
0.89 0.86 
2.72 0.75 

12.29 0.65 
32.99 3.27 
62.36 10.54 
92.97 22.60 

117.97 36.75 
134.21 49 -52  
142.55 63.88 
132.14 65.32 
115.14 61.01 
97.86 54.84 
82.65 48.97 
70.09 44.11 
60.06 40.36 
52.25 37.59 
46.30 35.60 
41.85 34.20 
35.34 32.32 
32.60 31.60 
31.52 31.33 
31.10 31.22 
30.93 31.18 
30.87 31.17 
30.84 31.16 
'30.83 31.16 
30.83 31.16 
30.83 31.16 
30.83 31.16 
30.83 31.16 
30.83 31.16 
30.83 31.16 
30.83 31.16 

ILECTQqN CnYTEYT = 4.56E 1 2  4.71E 12 3-61!? 12 4.66E 1 2  1.37F 13 2.12E 13 2.30E 13 2.50E 1 3  2.18E 13 1.19E 13 6.68E 1 2  5.41E 12 
JEAK ELECTRON OFNSITY = 1.37E 05 1.43E 0 5  6.55E 04 1.35E 05 5.92E 0 5  8.44E 05 8.48E 05 8.96E 05 8.35E 05 5.03E 05 2.60E 0 5  1.93E 05 
HEIGHT PF PEAK = 319.54 315.93 330.50 315.38 254.35 272.68 282.99 292.50 282.90 294.69 308.49 322.19 
ESDQ08 PERCENT = 13.19 14.73 24.54 39.98 56.92 70.82 77.96 76.42 66.61 51.17 34.23 20.33 
4VYESf1000. CM-3 = 21.10 16.45 14.98 58.60 130.86 126.66 114.85 97.61 77.87 58.60 42.07 29.49 
SIGYA ES = 0.69 0.65 ' 0 .60  0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



DENY STATE YK. I IDYOSPHERIC MODELS FOR SUMYER SOLSTICE. 
EAST LOMGITUDE = 0.0 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 t1A.U.1 = 103.25 DAY = 172.00 MONTH = 6 

JUIVERSAL 
LOCAL TlME 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
z10.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
790.00 
290.00 
300.00 
320.00 
340.00 
360.00 
3'10.00 
401.00 
420.00 
440.00 
460.00 
450.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 

ELECTRON D€ 
1.70 
1.48 
1 - 9 1  
2.17 
2.18 
2.04 
1.83 
1.62 
1.42 
1 - 2 3  
1.07 
6.53 

36.13 
111.86 
233.67 
373.45 
497.72 
586.12 
634.41 
637.20 
572.98 
489.50 
408.52 
337.47 
277.69 
228.33 
187.93 
155.00 

4.00 
4 -00 

METERS -3 
1.70 
1.49 
1.94 
2-18 
2.16 
1.98 
1.76 
1.54 
1.33 
1-84 

10.49 
32.57 
67.24 

105.65 
138.22 
159.93 
170.41 
171.83 
167.05 
147.79 
2 24'. 96 
103.71 

85.59 
70.72 
58.76 
49.28 
41.85 
36 -12  
3 1  -76 
25.19 
22.33 
21.18 
20.74 
20.57 
20.50 
20.48 
20 -47  
20.47 
20-46 
20.46 
20.46 
20.46 
20.46 
20 -46 

F L F C T R O N  C?NTFUT = 1.25E 1 3  8.65E 1 2  4.3OE I2 7.09E 12 2.21E 1 3  3.65E 13 3.96E 13 4.15E 13 4.14E 13 3.06E 1 3  1.98E 13 1.53E 13 
'EAY ELECTPON OEMSITY = 6.48E 05 4.42E 0 5  1.72E 0 5  3.34E 05 9.36E 05 1.32E 06 1.30E 06 1.31E 06 1.38E 06 1.31E 06 9.20E 05 7.88E 05 
HEIGHT OF PEAK = 309.91 297.40 286.68 293.91 296.44 344.94 376.77 399.04 392.90 370.27 367.80 344.10 
:SP408 PEsCFNT = 52.65 51.56 52.45 55.07 58.73 62.43 65.20 66.28 65.39 62.77 59.11 55.41 
AVUES/1000. CW-3 = 34.40 27.18 24.89 91.72 200.65 194.34 176.59 150.65 120.89 91.72 66.57 47.34 
SIGYA ES = 0.69 0.65 0-60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



DENY S T A T E  MK. I IONOSPHERIC nooELs FOR SUMUER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 20.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

OQIVERSAL TIME = 
L-JCAL TIME - - 

ELECTRON DENSITY 
1 - 7 0  1.70 
1.48 1.49 
1.91 1.92 
2.17 2.18 
2.18 2.17 
2.04 2.01 
1.83 1.80 
1.62 1.58 
1.42 1.37 
1 - 2 3  3.81 
1.93 20.85 

14.17 63.14 
53.00 128.44 

125.61 200.09 
218.49 260.56 
308.11 300.77 
376.79 320.14 
418.24 322.69 
434.64 313.59 
416.43 277.27 
366.18 234.14 
309.58 193.82 
257.21 159.21 
212.22 130.57 
174.78 107.26 
144.12 88.48 
119.19 73-44 

99.05 61.48 
82.85 52.06 
55.39 36.76 
40.63 29.25 
33.40 25.93 
30.16 24.57 
28.81 24-03 
28.26 23.82 
28.04 23.73 
27.95 23.70 
27.91 23.69 
27.89 23.68 
27.89 23.68 
27.89 23.68 
27.88 23.68 
27.88 23.68 
27.88 23.68 

METERS -3 X10-9 
1.70 24.57 
1.49 22.69 
1.94 24.22 
2.18 34.18 
2.16 45.73 
1.98 55.27 

- 1.76 63.19 
1.54 69.96 
1.33 75.86 
1.15 81.71 
7.28 88.98 

27.31 99.50 
64.10 115.12 

109.85 145.98 
152 -44 190.89 
183.60 239.47 
201.04 285.49 
206.48 322.96 
203.26 348.31 
182.40 361.93 
155.17 339.76 
129.05 300.97 
106.45 258.53 

87.75 218.79 
72.61 184.03 
60.51 154.57 
50.95 129.98 
43.49 109.57 
37.74 92.68 
28.85 62.15 
24.85 43.34 
23.20 32.17 
22.55 26.03 
22.30 22.96 
22.20 21.56 
22.16 20.96 
22.15 20.70 
22.14 20.59 
22.14 20.54 
22.14 20.52 
22.14 20.52 
22.14 20.51 
22.14 20.51 
22.14 20.51 

fLEtTPON C3YTFQT = 9.ORE 1 2  6.B9E 12 4.95E 12 8.96E 12 1.72E I 3  2.27E 13 3.36E 1 3  4.28E 13 4.50E 13 3.82E 13 1.9RE 1 3  1.11E 13 
PEAK ELECTRON OEYSITY = 4.36E 05 3.23E 05 2.06E 05 3.63E 05 6.59E 05 7.41E 05 1.07E 06 1.37E 06 1.55E 06 1.47E 06 9.14E 05 5.13E 05 
HEIGHT OF PEAK = 303.16 286.65 290.55 315.96 315.59 370.31 382.28 381.92 367.70 372.63 392.38 317.56 
ESPROB PERCENT = 65.32 65.00 65.63 67.01 68.80 70.50 71.66 71.98 71.35 69.96 48.18 66.48 
PVYE5/1000. CN-3 = 38.25 29.82 27.16 106.25 237.29 229.67 208.25 176.98 141.20 106.25 76.27 53.47 
SIGqA ES - - 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



PENN STATE MK. I IDYOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LOYGITUDE = 0.0 LATlTUDE = 40.00 
S 10.7 = 100.00 ~ ~ 1 0 . 7  (1n.u.) = 103.25 DAY = 172.00 MONTH = 6 

UYIVERSAL TIME = 
L O C d h  TIME -- 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
19n.00 
200.00 
710.00 
220.00 
230.00 
240.00 
250.00 
260.00 
770.00 
780.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
4RO.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
ROO.OO 
850.00 
900.00 
950.00 

1000.00 
1050.00 
I I 0 0 . 0 0  
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY METERS -3 
1.70 1.70 1.70 
1.48 1.49 1.49 
1.91 1.92 1.94 
2.17 2.18 2.18 
2.18 2.17 2.16 
2.04 2.01 1.98 
1.83 1.80 1.76 
1.62 1.58 1.54 
1.42 3 7  1.33 
1.23 1.19 1.15 
1.07 1.03 0.99 
0.93 0.89 0.86 
0.81 0.77 0.75 
0.71 0.67 0.65 
0.62 0.97 4.28 
1.52 7.88 20.91 

11.31 31.85 59.63 
43.54 80.12 117.88 

106.78 145.79 181.65 
279.21 266.91 273.72 
397.64 318.53 297.44 
424.47 311.36 277.93 
395.32 277.29 242.10 
345.06 236.55 204.32 
2q2.22 197.98 170.16 
244.16 164.50 141.14 
202.96 136.53 117.18 
168.58 113.59 97.70 
140.27 94.99 82.04 

90.42 63-17 55.66 
61.52 45.86 41.76 
45.71 37.23 35.11 
37.79 33.33 32.21 
34.14 31.67 31.01 
32.57 31.00 30.53 
31.90 30.72 30.34 
31.63 30.61 30.26 
31.51 30.56 30.23 
31.46 30.55 30.21 
31.44 30.54 30.21 
31.43 30.53 30.21 
31.43 30.53 30.20 
31.43 30.53 30.20 
31.43 30.53 30.20 

ELECTRON CONTENT = 9.24E 1 2  7.40E 12 6.99E 12 1.03E 13 1.36E 13 1.58E 13 1.78E 13 1.84E 13 1.72E 1 3  1.77E 13 1.47E 1 3  1.13E 13 
>EAK ELFCTqON DENSITY = 4.25E 05 3.21E 05 2.98E 05 4.16E 05 5.41E 05 5.42s 05 5.79E 05 5.966 05 5.796 05 6.63E 0 5  h.8OE 05 5.2ZE 05 
HEIGHT OF PEAK = 357.10 346.07 338.37 281.42 260.70 290.06 296.24 294.57 290.31 297.74 319.15 359.60 
ESPROR PFRCENT = 42.96 44.47 51.26 61.51 72.47 81-20 85.37 83.86 77.07 66.82 55.86 47.13 
PVNESIP000. CM-3 = 49.92 40.85 37.94 118.90 244.88 237.67 217.34 187.50 153.02 118.90 89.07 65.86 
SIGMA ES - - 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0 -60  0.65 0.69 0 -70  



DENN STATE MK. I IOYOSPHERIC MODELS FOR SUMMER SOLSTICE. 
fAST LONGITUDE = 0.0 LATI  TUOE = '60.00 
5 1 0 - 7  = 100.01) S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVFRSBL 
LOCAL TfUE 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.0C 
280.00 
290.00 
300.00 
320.QO 
340.00 
360.00 
380.90 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIMF = - 

ELECTRON DENSITY METERS -3 
1.70 1.70 22.31 
1.48 1 -49  21.21 
1.91 1.92 20.73 
2.17 2.18 27.31 
2.18 2.17 37.50 
2.04 2.01 46.50 
1.83 1.80 53.65 
1.62 1.58 59.25 
1.42 1.37 63.23 
1.23 1.19 65.65 
1.07 1 - 0 3  67.08 
0.93 0.89 68.42 
0.81 0.77 70.70 
0.71 0.67 74.98 
0.62 0.59 82.35 
1.18 2.94 93.82 
8.18 14.70 112.52 

30.07 42.76 144.50 
71.39 85.98 176.78 

179.72 176.79 225.44 
251.32 222.99 240.81 
265.95 223.84 229.48 
246.77 202.03 204.94 
215.15 173.57 176.98 
182.27 145.90 150.47 
152.52 121.63 127.20 
127.13 101.28 107.50 
106.04 84.59 91.06 

88.77 71.10 77.43 
58.80 48.21 52.87 
42.07 36.02 37.88 
33.45 30.13 29.18 
29.40 27.52 24.60 
27.64 26.44 22.44 

ELECTRON CONTENT = 6.28E 12 5.56E 12 6.70E 12 7.57E 12 9.14E I 2  1.09E 13 1.16E 1 3  1.15E 13 1.12E 13 1.07E 1 3  9.93E 12 7.62E 12 
JEAK FLECTRON OFNSITY = 2.67E 05 2.28E 05 2.41E 05 2.79E 05 3.33E 05 3.62E 05 3.62E 0 5  3.526 05 3.42E 05 3.54E 05 3.77E 05 3.32E 05 
HEIGHT OF PEAK = 356.17 349.76 339.80 263.50 250.13 263.01 271.02 271.11 282.45 289.16 309.33 353.88 
ESP908 PFRCENT = 12.03 14.22 23.62 38.26 53.67 65.92 71.73 69.54 59.94 45.51 30.10 17.84 
bVUFS/1000. CY-3 = 22.01 17.60 16.20 56.47 121.09 117.36 106.87 91.50 73.83 56.47 41.42 29.85 
SIGUiA E S  = 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



PENN STATE MK. I IOYOSPHEnIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -60.00 
S 1 0 - 7  = 100.00 S 10.7 t1A.U.I = 103.25 DAY = 172.00 MONTH = 6 
ZAUTPON: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
710.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
790.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
L1OO.OO 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
1.70 1.70 
1.47 1.48 
1.86 1.87 
2.14 2.15 
2.20 2.19 
2.12 2.10 
1.97 1.93 
1.80 1.74 
3.50 1.55 

11.84 1.37 
28.19 2.11 
51.93 8.16 
79.37 20.66 

105.87 38.75 
127.86 58.84 
143.59 76.99 
152.92 90.66 
156.65 99.10 
156.01 102.78 
146.27 100.05 
131.08 90.27 
114.72 78.46 

99.20 67.01 
R5.30 56.81 
73.22 48.09 
62.89 40.80 
54.12 34.76 
46.74 29.82 
40.55 25.81 
29.26 18.95 
22.37 15.25 
18.39 13.40 
16.23 12.53 
15.11 12.15 
14.56 11.97 
14.29 11.90 
14.16 11.86 
1 4 - 0 9  11.85 
14.06 11.84 
14.05 11.84 
14.04 11.84 
14.03 11.84 
14.03 11.84 
14.03 11.84 

METERS -3 X10-9 
1.70 1.70 
1.48 1.48 
1.89 1.91 
2.16 2.17 
2.19 2.18 
2.07 2.04 
1.88 1.83 
1.68 1.62 
1.48 1.42 
1.30 1.23 
1.14 1.07 
0 -99 0.93 
0.87 0.81 
0.76 0.71 
0.67 0.62 
1.17 0.54 
5.28 2.26 

14.63 8.85 
28.97 21.98 
60.33 58.34 
78.38 83.68 
80.92 89.63 
74.74 83.60 
65.40 73.01 
55.78 61.33 
47.05 51.64 
39.56 42.90 
33.28 35.59 
28.11 29.56 
19.04 18.90 
13.89 12.64 
11.18 9.15 

9.87 7.34 
9.28 6.49 
9.03 6.11 
8 -92 5.95 
8.87 5.89 
8.85 5.86 
8.84 5.85 
8.84 5.84 
8.84 5.84 
8.84 5.84 
8.84 5.84 
8 -84 5.84 

ELEITRON CONTFNT = 4.13E I 2  2.73E 12 2.04E 12 1.91E 12 1.53E 12 9.67E 11 l . l 4E  12 4.08E 12 8.11E 12 l . lOE 13 9.64E 12 6.66E 12 
'EAK ELFCTRON DFVSITY = 1.57E 05 1.03E 0 5  8.14E 04 R.97E 0 4  7.71E 0 4  4.66E 04 5.17E 04 2.08E 05 3.70E 05 4.576 05 3.98E 0 5  2.70E 05 
WEIGHT OF PEAK = 293.13 304.58 353.71 357.46 349.18 317.05 329.20 256.42 256.57 259.36 260.94 257.03 
FSPROB PFRCENT = 29.31 19.46 11.69 8.08 9.60 15.84 25.12 34.97 42.74 46.36 44.84 38.60 
AVVESi'1000. CM-3 = 38.78 32.87 27.97 24.36 22.17 21.44 38.78 61.21 59.99 56.53 51.35 45 -16  
SIGYA ES - - 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 





PENN STAT€ MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.09 LATITUDE = -20.00 
5 10.7 = 100.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 HONTH = 6 

UNIVERSAL TIYE = 0.0 2 -00  4.00 6.00 8 - 0 0  10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LQCAL TIME - - 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ELECTRON DEN! 
1.70 
1.47 
1.86 
2.14 
2 - 2 0  
2.12 
1.97 
1.80 
1.62 
1.45 
1.30 
1.16 
1.04 
1.87 

11.94 
46.18 

123.47 
251.09 
416.91 
761.28 
990.90 

1069.94 
1041.9R 

958.44 
954.27 
748.43 
649.69 
561.32 
483.93 
333.61 
231.41 
162.52 
116.44 

86.09 

METERS -3 
1.70 
1.48 
1.89 
2.16 
2.19 

. 2.07 
1.88 
1.68 
1.48 
1.30 
1.14 
0 -99 
0.87 
6 -60  

33.33 
99.66 

207.17 
334.66 
453 -77 
601.01 
624.13 
576.19 
502.50 
426.47 
357.41 
297.94 
247.97 
206.47 
172.23 
111.07 
74.34 
53.10 
41-58 
35.84 
33.18 
32.01 
31.50 
31.28 
31.18 
31.14 
31.12 
31.11 
31.11 
31.10 

iLE:TRON CONTENT = 2.51E 1 3  1.78E 1 3  1.29E 13 9.36E 12 6.68E 1 2  3.53E 12 5.38E 1 2  2.04E.13 3.48E 13 3.74E 13 4.14E 1 3  4.03E 13 
P E A K  ELFCTRON OEWSITY = 1.07E 06 8.27E 05 6.27E 05 4.60E 05 3.14E 0 5  1.15E 05 2.24E 05 8.72E 05 1.27E 06 1.24E 0 6  t.32E 06 1.37E 06 
HEIGHT nF PEAK = 363.13 361.33 334.36 302.78 293.53 294.97 294.81 294.58 342.35 373.02 395.34 388.02 
E SPROB PFRCENT = 56.12 39.34 22.61 10.40 6.00 10.57 22.90 39.68 56.41 68.62 73.02 68.45 
AVNES11000. CY-3 = 99.94 76.61 58.22 45.42 38.03 35.64 99.94 196.67 191.18 175.69 152.87 126.37 
S I G Y A  ES = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



'ENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
E A S T  LONGITUDE = -90.00 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 l1A.U. J = 103.25 DAY = 172.00 MONTH = 6 

UNIVEPSAL TINE = 
LOCAL TIME - 

FLECTRON DENSITY METERS -3 
1.70 1.70 1.70 
1.47 1.48 1 -48  
1.86 1.87 1.89 
2.14 2.15 2.16 
2.20 2.19 2.19 
2.12 2.10 2.07 
1.97 1 -93  1.88 
1 - 8 0  1 - 7 4  1.68 
1.62 1.55 1.48 
1.45 1.37 1.30 
1.30 1.21 1.67 
1 - 1 6  1.07 13.45 
1 - 0 4  0.94 54.88 
0.93 0.83 140.56 
0.83 0.74 261.17 
0.75 0.66 388.87 
3.80 0.58 496.96 

19.82 0.52 571.45 
66.63 2.29 610.83 

306.38 55.66 609.33 
670.58 268.84 550.13 
971.31 562.17 473.61 

1117.60 761.04 398.76 
1130.78 821.48 332.41 
1064.83 788.11 276.04 

963.27 710.96 229.09 
852.19 621.22 190.37 
744.77 534.03 158.59 
646.68 455.41 132.61 
449.72 302.65 86.99 
312.86 202.01 60.58 
219.55 137.16 46.19 
156.38 96.06 39.00 
114.06 70.75 35.68 

86.23 55.90 34.23 
68.53 47.73 33.61 
57.77 43.50 33.35 
51.54 41.41 33.23 
48.08 40.40 33.18 
46.21 39.92 33.16 
45.22 39.69 33.15 
44.70 39.58 33.15 
44.42 39.52 33.15 
44.27 39.50 33.15 

ELECT9DN CoVTEYT = 2.71E 1 3  1.81E 1 3  1.29E 13 9.26E 12 
PEAK ELECTRON OEVSTTY = 1.14E 06 8.22E 0 5  6.21E 05 4.53E 0 5  
HEIGHT OF PEAK = 392.07 400.84 309.02 294.39 
ESP908 PERCENT = 63.00 59.43 55.81 53.11 
AVNESt'1000. CN-7 = 92.03 66.75 47.42 34.42 
S I G Y A  ES = 0.65 0.69 0.70 0.69 



PENV STATE MU. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 20.00 
S 1 0 - 7  = 100.00 S 10.7 (1A.U.l = 103.25 DAY = 172.00 MONTH = 6 

JNIVERSaL TIYE = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
21 (7.00 
720.00 
230.00 
240.00 
250.00 
260.00 
279.00 
780.00 
290.00 
300.00 
320.00 
340.00 
160.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
R O O . O O  
850.00 
qo0.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
24.57 

NS ITY 
1.70 
1.48 
1.87 
2.15 
2.19 
2.10 
1.93 
1.74 
1.55 
1.37 
1.21 
1.07 
7.06 

33.16 
96.94 

202.39 
332.84 
462.06 
568.70 
683.06 
686.43 
630.30 
552.95 
474.18 
402.17 
339.43 
286.02 
24 1.08 
203.50 
134.88 
92.18 
66.39 
51.61 
43.70 
39.76 
37.88 
37.02 
36.62 
36.43 
36.35 
36.31 
36.29 
36.28 
36.28 

=LELTRON CONTENT = 2.29E 13 1.52E 13 1.15E 13 9.19E 12 7.34E 12 6.55E 12 8.79E 1 2  1.47E 13 1.95E 1 3  2.64E 13 3.00E 13 2.79E 13 
DEAK ELFCTRON DENSITY = R.95E 05 6.95E 05 5.32E 05 4.23E 05 3.20E 05 2.74E 05 3.42E 05 5.69E 0 5  6.65E 05 8.89E 05 1.02E 06 1.00E 0 6  
HEIGHT QF PEhK = 311.72 330.21 352.44 346.34 333.28 329.14 299.72 279.20 317.57 322.22 319.67 305.19 
ESPROB PERCFNT = 73.42 66.65 61.09 58.24 58.84 62.76 68.92 75.69 81.24 84.10 83.49 79-50 
AVNESIIOOD. CV-3 = 134.59 100.21 73.54 55.30 44.96 41.64 134.59 280.55 272.17 248.58 213.96 174.04 
51694, ES - - 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



PENN STATE MK. I IOYOSPHERIC MODELS FOR SUMYEQ SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 40.00 
5 10.7 = 100.00 S 10.7 f1A.U.I = 103.25 DAY = 172.00 MONTH = 6 

UNIVERSbt TlME = 
LOCbL T I N €  - - 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1POO.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
32.68 1.70 
33.76 1.48 
47.64 1.87 
63.42 2.15 
76.51 2.19 
88.08 2.10 
99.51 1.93 

111.75 1.74 
126.11 1.55 
160.42 1.37 
221.29 2.22 
270.20 12.94 
319.11 43.79 
363.40 101.02 
399.33 177.76 
424.82 258.34 
439.47 327.92 
444.13 378.21 
440.41 407.59 
415.18 415.63 
377.05 383.85 
335.14 337.32 
294.49 2R9.27 
257.38 245.22 
224.56 206.89 
195.98 174.36 
171.28 147.12 
150.00 124.47 
131.67 105.75 

96.12 72.34 
71.46 52.60 
54.41 41.64 
42.88 36.00 
35.41 33.29 
30.87 32.04 
28.30 31.47 
26.93 31.22 
26.23 31.10 
25.87 31.05 
25.69 31.03 
25.60 31.02 
25.55 31.01 
25.53 31.01 
25.52 31.01 

METERS -3 
1.70 
1.48 
1.89 
2.16 
2.19 
2 -07 
1.88 
1.68 
1.48 
1.30 
1.14 
0.99 
0.87 
0 -76 
0.67 
1.25 
8 -30 

30.21 
72  -43  

189.60 
275.94 
301  -35 
286.26 
253.97 
218.05 
184.43 
155.10 
130.34 
109.79 

73 -33 
52.18 
40.72 
35 -01  
32.38 
31.22 
30.72 
30.50 
30.41 
30.37 
30.35 
30.34 
30.34 
30.34 
30.34 

GCEtTRON CJNTENT = 1.26E 1 3  9.77E 12 7.31E 1 2  5.40E 1 2  4.38E 12 4.41E 12 6.65E 1 2  9.34E 12 1.14E 13 1.31E 13 1,34E 1 3  1.29E 13 
OEAK FLECTRON OEYSITY = 4.44E 05 4.19E 05 3.01E 05 1.97E 0 5  1.34E 05 1.37E 05 2.26E 0 5  3.34E 05 3.64F 05 4.04E 05 4.12E 05 4.07E 05 
HEIGHT OF PEAK = 290.19 312.38 360.19 360.83 351.94 342.08 267.61 249.72 270.13 277.81 277.15 282.64 
ESP708 PERCENT = 56.88 42.51 31.17 25.91 28.14 37.25 50.81 65.18 76.52 81.78 79.55 70.44 
AVYES11000. CY-3 = 89.17 66.51 48.92 36.88 30.04 27.85 89.17 185.21 179.70 164.18 141.41 115.14 
SIGr(R FS - 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



PENN STATE MK. I IONOSPHERIC HOOELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 60.00 
S 10.7 = 100.00 S 10.7 1lA.U.) = 103.25 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND 

UNIVERSAL T IME = 
LrlCAL TIME - - 
ALTITUDE 

120,OO 
130.00 
140.00 
150.00 
160.00 
170.00 
190.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 

0.0 
18.00 

ELECTRON OE 
37.24 
46.76 
67.41 
84.34 
97.29 

107.98 
117.04 
125.08 
133.33 
143.46 
163.57 
199.04 
234.41 
266.40 
292.35 
310.82 
321.53 
325.12 
322.73 
305.33 
278.80 
249.60 
221.27 
195.39 
172.45 
152.40 
134.98 
119-86  
106.72 

80.71 
61.96 
48.34 
38.52 
31.62 
27.03 
24.18 
22.53 
21.65 
21.18 
20.95 
20.83 
20.77 
20.74 
20.72 

2.00 4.00 
20.00 22.00 

NSITY METERS -3 
22.31 1.70 
21.31 1.48 
20.43 1.89 
24.87 2.16 
33.32 2.19 
42.02 2.07 
49.76 1.88 
56.91 1.68 
64.08 1.48 
71.77 1.30 
80.75 1.14 

104.19 0.99 
136.51 0.87 
172.19 0.76 
209.35 1.40 
243.88 8.62 
272.10 29.69 
291.87 68.28 
302.73 118.58 
301.61 211.09 
280.67 253.74 
251.28 252.07 
220.51 228.32 
191.77 197.77 
166.31 167.77 
144.30 141.09 
125.47 118.36 
109.41 99.43 
95.71 83.85 
69.45 56.51 
51.48 40.94 
39.24 32.72 
31.15 28.73 
26.15 26.93 
23.33 26.14 
21.87 25.81 
21.16 25.66 
20.83 25.60 
20.68 25.57 
20.60 25.56 
20.57 25.56 
20.56 25.56 
20.55 25.55 
20.55 25.55 

THE 
DAY = 172.00 

RANGE OF M E  MODEL 
MONTH 

ELECTRON CONTENT = 1.00E 1 3  8.47E 12 6.22E 12 5.OZE 1 2  4.40E 1 2  5.33E 12 6.41E 12 7.65E 12 9.11E I 2  I.04E 13 1.09E 1 3  1.07E 1 3  
JEAI< FLECTQOY DFNSITY = 3-25'? 05 3.06E 05 2.57E 05 1.99E 05 1.66E 05 1.68E 05 2.19E 05 2.55E 05 2.83E 05 3.11E 05 3.28E 05 3.20E 05 
HEIGHT OF PEAK = 290.65 308.75 348.31 350.87 345.87 336.62 265.42 254.68 264.28 271.87 272.21 284.93 
EqPRflR PFRCFNT = 39.76 74.42 12-50 6.71 8.58 17.63 31.42 46.27 58.18 63.98 62.10 53.06 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUOE = -60.00 
5 10.7 = 100.00 S 10.7 I1A.U.) = 103.25 DAY = 172.00 
CAUTION: THE GEOMAGNETIC LATITUDE O F  THIS STbTION I S  BEYOND THE RANGE OF THE MODEL 

UNIVFRSAL TIwF = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 
LOCALTIME = 12.00 14.00 16.00 18.00 20.00 22.00 0.0 

ALTITUDE ELECTRON DENSITY METERS -3 X10-9 (CM. -3 X10-3) 
120.00 22.29 11.69 1.70 1.70 1.70 1.70 1.70 
130-00  21.28 15.13 1.47 1.47 1.48 1.48 1.48 

MONTH 

5LECTRON CONTEYT = 1.21E 1 3  1.23E 13 9.51E 12 5.63E 12 2.82E 12 2.53E 12 2.14E 1 2  1.76E 12 1.09E 12 1.50E 12 2.48E 12 7.84E 12 
5EA< ELECTRON DENSITY = 5.08E 05 5.27E 05 4.18E 05 2.55E 05 1.50E 05 1.39E 05 1.21E 05 1.OZE 05 6.33E 04 8.38E 04 1.33E 05 3.53E 05 
HEIGHT OF PEAK = 266.47 266.27 264.87 299.17 307.07 355.23 358.94 351.55 313.14 330.29 268.88 264.83 
ESP908 PERCENT = 30.66 29.84 26.06 20.34 14.21 9.30 6.95 7.77 11.54 17.26 23.40 28.30 
9VUES11000. Cu-3 = 30.60 28.93 26.90 24.73 22.65 20.85 19.48 18.62 18.33 24.73 32.08 31.70 
SIGMA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LITITUOE = -40.05 
5 10,7 = 100.00 S 10.7 t1A.U. I = 103.25 DAY = 172.00 MONTH = 6 

UNIVERSAL 
LOCAL TIWE 

4LTISUOE 
120.00 
130,OO 
140.00 
150.00 
160.00 
170.00 
180.00 
190,OO 
200.00 
210.00 
220,00 
230.00 
240,OO 
250.00 
260.00 
270,OO 
2'30.00 
290-00  
300,OO 
320.00 
340.00 
360.00 
3'30.00 
400.00 
420.00 
449.00 
460.00 
480.00 
500.00 
550.00 
60n.no 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIME = - - 
ELECTRON OEA 

43.64 
65.11 
91.39 

112.78 
133.68 
157.64 
188.12 
229.29 
284.84 
428.62 
565.44 
617.95 
655.28 
676.92 
684.09 
678.95 
664.09 
642.04 
615.04 
553.32 
489.36 
428.71 
373.78 
325.26 
282.97 
246.35 
2 14.74 
187.45 
163.89 
117.98 

85.80 
63.09 
47.04 
35.78 

ISITY METERS -3 
37.74 19.86 
48.45 19.90 
70.48 18.41 
89.95 20.06 

108.26 26.17 
128.99 - 35.20 
155.30 46.81 
190.74 63.17 
239.05 88.80 
385.59 258.61 
529.44 434.24 
580.14 471.50 
617.68 497.06 
641.26 510.84 
651.59 513.96 
650.36 508.17 
639.70 495.42 
62 1.84 477 -60 
598.80 456.37 
543.87 408.78 
485.04 360.13 
428.04 314.31 
375.62 273.02 
328.78 236.66 
287.57 205.07 
251.62 177-80 
220.38 154.34 
193.27 134.17 
169.75 116.84 
123.54 83.38 
90.80 60.35 
67.43 44.53 
50.71 33.79 
38.80 26.69 
30.43 22.21 
24.71 19.53 
20.97 1 8 - 0 1  
18.64 17.18 
17.26 16.74 
16.48 16.51 
16.04 16.39 
15.81 16.33 
15.68 16.30 
15.61 16.28 

-LECTRflN CnNTFNT = 1.73E 1 3  1.69E 13 1.23E 13 7.09E 12 4.25E 12 3.73E 12 3.64E 1 2  3.31E 12 2.8% 12 3.17E 12 6.79E 12 1.40E 13 
PEAK ELECTROY DEUSITY = 6.84E 05 6.52E 05 5.14E 05 2.92E 05 1.64E 0 5  1.46E 05 1.49E 0 5  1.31E 05 1.02E 05 1.18E 05 2.91E 05 5.81E 05 
HFIGHT nF PEAK = 260.49 263.76 258.17 291.00 304.05 347.75 350.70 343.00 320.77 326.67 252.21 256.32 - 
I SPROB PERCENT = 56.59 54.74 47.05 35.59 23.42 13.81 9.33 11.18 18.87 30.34 42.50 52.12 
AVYES110P0. CM-3 = 73.21 64.98 55.30 45.49 36.63 29.46 24.33 21.29 20.29 45.49 80.71 78-75 
SlGYA ES - - 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = -20.00 
S 10.7 = 100.00 S 10.7 (IA.U.1 = 103.25 D A Y  = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIqE - - 

ALTITUDE 
120.00 
130.00 
140.00 
150,OO 
160,OO 
170.00 
180,OO 
190.00 
200,oo 
210.00 
220.00 
230.00 
240,OO 
250.00 
260.00 
270.00 
280.00 
290,OO 
300.00 
320.00 
340.00 
360.00 
3R0,FO 
400.00 
420.00 
440,OO 
460.00 
480.00 
500,OO 
550.00 
600,OO 
650,00 
700.00 
750.00 
ROO.OO 
R50,OO 
900.00 
950,OO 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON Dt 
70.80 

111.30 
139.38 
160.05 
176.81 
191.99 
209.12 
231.96 
263.69 
329.39 
411.75 
503.41 
600.86 
696.89 
783.92 
855.89 
909.25 
942.92 
957.88 
941.42 
882.76 
802.85 
716.27 
631.58 
553.13 
482.66 
420.48 
366.16 
318.98 
226.98 
163.05 
118.58 

87.70 
66.43 
52.05 
42.65 

iNSITY METERS -3 
58.05 34.71 

ELECTRON CONTENT = 2.68E 13 2.59E 13 2.34E 13 1.38E 13 8.07E 1 2  6.48E 12 
PEAK ELFCTRnN DENSITY = 9.59E 0 5  8.86E 05 8.52E 05 5.64E 05 3.26E 05 2.48E 05 
HEIGHT OF PEAK = 303.94 317.38 306.46 303.65 315.37 309.97 
ESPROB PERCENT = 83.00 82.50 72.95 56.92 38.70 23.18 
& V M F S / ~ O O O .  CY-3 = 134.35 113.65 89.51 6 6 - 1 1  46.25 31.38 
SIGUA ES = 0.51 0.55 0.60 0.65 0.69 0.70 



?ENY STATE YK. I Il3YOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 l1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

UYIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
760.00 
270.00 
280.00 
290.00 
300.00 
320,130 
340.00 
360.00 
350.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 

4.00 6 -00  
16.00 18.00 

METERS -3 X10-9 ' 

44 -45  1.70 
66.25 1.47 
90.53 1.86 

107.72 2.14 
120.67 2.20 
130.71 2.12 
138.45 1.97 
145.02 1.80 
151.96 1.62 
160.95 1.45 
173.60 1.30 
191.31 1.16 
215.22 1.04 
246.06 0.93 
284.28 0.83 
330.19 2.51 
411.96 14.35 
493.11 51.55 
584.63 130.97 
782.48 417.31 
953.71 742.84 

1057.71 957.24 
1086.85 1030.60 
1056.47 1003.99 

988.21 925.04 
900.93 826.32 
807.76 725.65 
716.61 631.43 
631.65 546.85 
455.03 379.32 
327.01 263.96 
236.63 185.77 
173.39 133.23 
129.44 98.43 

99.27 75.99 
79.01 62-08 
65.83 53.88 
57.59 49.27 
52.64 46.77 
49.76 45.45 
48.12 44.75 
47.19 44.39 
46.67 44.19 
46.37 44.09 

ELECTRON CnUTEYT = 3.38E 1 3  3.36E 1 3  3.30E 13 2.47E 1 3  1.71E 13 I.24E 13 9.52E 1 2  6.75E 12 4.39E 12 6.54E 12 2.24E 13 3.15E 13 
P E A K  ELECT90N DENSITY = 1.11E 0 6  1.06E 06 1.09E 06 1.03E 06 7.67E 0 5  5.83E 05 4.66E 05 3.24E 05 1.86E 05 3.07E 05 9.66E 0 5  1.15E 06 
HEIGHT OF PEAK = 363.73 377.54 378.60 383.03 397.41 389.35 347.15 305.62 241.99 274.94 287.55 332.94 
ESPROR PERCEYT = 54.16 58.04 57.07 51.52 42.87 33.44 25.76 21.88 22.85 28.40 37.05 46.48 
EVYES11000. CM-3 = 152.95 134.06 112.02 89.91 70.22 54.55 43.51 37.09 34.99 89.91 170.26 165.74 
SIGQA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENV STATE MK. I IONOSPHERIC MOOFLS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 20.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

UNlVFRSAL TINE = 
LOCAL TIME - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230,OO 
240.00 
250.00 
260.00 
770,OO 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440-00  
460.00 
480.00 
500,CO 
550,OO 
600,OO 
650.00 
700.00 
750.00 
800.00 
R50.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OEA 
103.51 
148.72 
174.54 
188.88 
194.16 
194.04 
192.39 
192.14 
195.39 
203.71 
218.31 
240.03 
269.39 
306.60 
351.82 
413.78 
499.65 
591.37 
693.20 
902.17 

1070.76 
1164.34 
1181.34 
1139.97 
1062.54 
967.63 
R67-90 
770.94 
680.71 
492.77 
355.60 
257.90 
188.78 
140.05 
105.91 

82.31 
66.36 
55.92 
49.33 
45.33 
42.97 
41.60 
40.81 
40.36 

ISITY METERS -3 
89.48 53.70 

133.17 84.97 
159.64 111.30 
176.87 130.51 
187.37 146.63 
193.63 161.26 
198.82 176.22 
205.88 194.08 
217.19 217.63 
234.63 249.37 
259.61 291.07 
292.98 343.68 
335.15 407.61 
386.32 510.58 
446.72 634.03 
548.18 762.15 
651.95 904.83 
768.27 1053.63 
894.56 1197.30 

1144.65 1418.87 
1338.07 1550.37 
1440.01 1563.02 
1452.60 1495.83 
1398.25 1381  -94 
1302.86 1247.53 
11.87.66 1109.64 
1067.10 977.95 

949.91 857.15 
840.68 748.97 
612.17 532.19 
444.19 379.07 
323.65 272.07 
237.69 197.45 
176.51 145.56 
133.12 109.74 
102.62 85.42 

81.53 69.35 
67.31 59.12 
58.04 52.87 
52.20 49.18 
48.64 47.06 
46.53 45.87 
45.28 45.20 
44.56 44.82 

=L=CTRON CONTENT = 3.64E 1 3  4.48E 13 4.48E 13 3.46E 13 1.82E I 3  1.23E 13 1.00E 1 3  8.05E 12 5.95E 12 8.57E 12 1.70E 13 2.376 13 
'EAK ELECTPnY DENSITY = 1.18E 06 1.46E 06 1.57E 06 1.34E 0 6  8.39E 0 5  5.80E 05 4.89E 05 3.90E 05 2.63E 05 3.35E 05 6.50E OS 7.83E 05 
HEIGHT n~ PFAK = 374.80 372.94 352.37 357.00 368.06 325.70 312.27 296.54 299.61 321.62 314.12 367.02 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMKER SOLSTICE. 
EhST LONGlTUDE = -180.00 LATITUDE = 40.00 
5 10.7 = 100.00 S 10.7 8lA.U.) = 103.25 DAY = 172.00 MONTH = 6 

UNIVERSAL 
LOCAL TIME 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
700.00 
210.00 
220.0P 
230.00 
240.00 
250.00 
260.00 
770.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
403.00 
420.00 
440.00 
460.00 
450.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
L100.00 
1150.00 
1200.00 
1250.0C 

TIME = 0.0 2 .OO - - 12.00 14.00 

ELECTRON DENSITY 
98.71 87.25 

143.85 130.69 
170.60 157.38 
187.04 175.17 
195.63 186.66 
199.90 194.26 
203.78 201.15 
210.55 210.33 
222.71 224.29 
242.15 244.99 
277.55 293.38 
337.15 351.55 
399.48 410.66 
459.77 466.32 
513.39 514.58 
556.81 552.70 
588.15 579.41 
607.06 594.72 
614.39 599.58 
600.94 584.32 
562.48 546.94 
511.86 498.86 
457.79 447.77 
405.29 398.13 
356.83 352.18 
313.35 310.79 
274.95 274.07 
241.34 241.79 
212.06 213.53 
154.58 157.58 
114.17 117.75 

85.77 89.36 
65.98 69.24 
52.44 55.21 
43.50 45.71 
37.87 39.56 
34.50 35.76 
32.57 33.51 
31.49 32.23 
30.91 31.52 
30.59 31.12 
30.41 30.90 
30.32 30.78 
30.27 30.71 

METERS -3 X10-9 
57.65 32.68 
91.52 33.76 

117.81 47.66 
136.49 63.52 
151.33 76.81 
163.65 88.78 
175.23 100.91 
188.49 114.36 
206.02 130.66 
247.99 174.17 

ELECTQON COYTFFiT = I.RRE 13 1.87E 13 1.73E 13 1.62E 13 1.22E 13 1.1OE 13 9.32E 12 7.52E 12 6.65E 12 1.OZE 13 1.39E 13 1-59E 13 
PEA< FLECTlnY OEYSITY = 6.15E 05 6.00E 05 5.76E 05 5.92E 0 5  5.37E 0 5  5.08E 05 4.30E 05 3.28E 05 2.76E 05 4.07E 05 5.51E 05 5.40E 05 
HEIGHT flF PEAK = 302.05 300.14 293.31 300.57 321.42 358.40 355.00 343.51 336.59 285.70 264.71 296.29 
ESPQOB PF?CEYT = 85.40 84.11 78.03 68.77 58.82 50.85 46.99 48.27 54.36 63-62 73.57 81.54 
AVWES/1000. CU-7 = 227.32 196.05 159.95 124.22 93.00 68.71 52.04 42.56 39.51 124.22 256.17 248.61 
SIGYA ES - 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENN STATE HK. I IONOSPHERIC HOOELS FOR SUHHER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 60.00 
S 10.7 = 100.00 S 10.7 11A.U.) = 103.25 DAY = 172.00 HONTH = 6 
CAUTION: THE GECIMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

JYIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
L3CAL TIM€ = 12.00 14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8 -00  10.00 

ALTITUDE 
120.00 
130.00 
140,OO 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
730.00 
240.00 
250.00 
260.00 
770.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
659,OO 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
79.82 

122.18 
148.73 
165.73 
175.56 
180.34 
183.18 
187.00 
194.15 
199.00 
730, 15 
257.84 
280.12 
296.01 
305.36 
308.71 
306.98 
301.23 
292.48 
769.54 
243.66 
218.04 

NS ITY 
72.53 

112.68 
138.84 
156.16 
167.45 
174.18 
178.69 
183.45 
190.66 
192.23 
220.32 
245.03 
264.80 
278.86 
287.13 
290.11 
288.58 
283.45 
275 -63  
254.96 
231.42 
207.91 
155.88 
165.95 
148.22 
132.59 
118.86 
106.79 

96.17 
74.77 
58-96 
47.22 
38.58 
32.39 
28.13 
25.38 
23.71 
22.75 
22.21 
21.92 
21.76 
21.67 
21.63 
2 1  -60  

METERS -3 X10-9 
54.31 37.24 
85 -84  46.76 

111.38 67.44 
128.74 84.44 
141.40 97.54 
150.32 108.50 
156.65 118.02 
162.15 126.78 
168.77 136.09 
178.34 147.72 
194.95 177.05 
224.96 214.61 
251.68 251.55 
273.30 284.42 
288.86 310.60 
298.21 328.75 
301.82 338.76 
300.54 341.41 
295.35 337.96 
277.02 318.38 
253.24 289.83 
228.17 258.88 

ELFCTRON CONTENT = 1.04E 1 3  1.00E 13 1.02E 13 1.04E 13 9.61E 12 7.57E 12 6.59E 1 2  6.2OE 12 7.34E 12 8.36E 12 9.24E 12 9.95E 12 
DEAK ELFCToON OEYSITY = 3.09E 05 2.90E 05 3.02E 0 5  3.41E 05 3.60E 0 5  3.27E 05 2.84E 05 2.66E 05 2.73E 05 3.22E 05 3.38E 05 3.18E 05 
HEIGHT nF PEAK = 271.27 271.28 282.09 288.97 309.57 355.09 357.25 350.49 340.42 263.45 249.41 263.22 
=SPRPB PERCENT = 73.48 71.24 61.59 47.10 31.67 19.42 13.65 15.89 25.54 40.03 55.46 57.70 
4VUES11000. CM-3 = 114.35 98.01 79.22 60.72 44.68 32.32 23.93 19.20 17.70 60.72 129.46 125.50 
SIGYA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -60.00 
S 10.7 = 100.00 S 10.7 (1A.U. I = 103.25 DAY = 172.00 MONTH = 6 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIYE = 
LncnL TIYE - 

ELECTRON DE 
1.70 
1.49 
1.94 
2.19 

NSITY METERS -3 
1.70 11.69 
1.49 15.14 
1.93 14.29 
2.18 13.21 
2.16 14.07 
2.01 17-88 
1.80 23.88 
6.85 31.54 

20.24 41.88 
42.13 127.62 
68.63 229.56 
94.12 256.70 

114.36 277.00 
127.62 289.73 
134.15 295.17 
135.19 294.32 
132.26 288.46 
126.72 278.90 
119.64 266 -83 
103.71 238.85 

88.05 209.87 
74 -01  182.60 
61.92 158.17 
51.72 136.81 
43.15 118.36 
36.07 102.52 
30.15 88.93 
25.22 77.28 
21.12 67.28 
13.61 47.90 

8.84 34.41 
5.79 24.90 
3 -83  18.13 
2.58 13.27 
1.78 9.77 
1.29 7.22 
0.99 5.37 
0.83 4.01 
0.74 3.01 
0.70 2.28 
0.68 1.74 
0.67 1.35 
0.66 1.07 
0.66 0.88 

ELECTRON CONTENT = 1.61E 1 2  2.57E 12 6.66E 12 1.06E 1 3  1.21E 1 3  1.OSE 13 6.12E 1 2  2.12E 12 1.05E 12 1.18E 12 1.37E 12 1.27E 12 
PEAK ELECTsON DENSITY = 9.OZE 0 4  1.35E 05 2.96E 05 4.37E 05 5.17E 0 5  4.62E 05 2.T6E 0 5  1.lOE 05 5.57E 0 4  6.54E 0 4  7.80E 0 4  7.45E 04 
HEIGHT OF PE4K = 330.36 267.14 263.43 265.14 265.08 263.42 298.37 306.72 355.61 359.40 351.79 313.42 
ESPROP PERCENT = 18.06 24.59 29.80 32.29 31.40 27.35 21.24 14.71 9.50 7.01 7.90 11.95 
&VYES/IOOO. CM-3 = 26.48 35.12 34.67 33.38 31.41 29.02 26.48 24.05 21.96 20.38 19.39 19.05 
SlGYA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PENN STATE MK- I IOVOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -40.00 
S 10.7 = 100.00 S 10.7 11A.U.) = 103.25 DAY = 172.00 MONTH = 6 

JNIVERSAL TTME = 
LOCAL TTnE - - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
1R0.00 
190.00 
700.00 
210.00 
220.00 
23o.on 
240.00 
750.00 
760.00 
270.00 
780.00 
790.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.P0 
440.00 
460.00 
480.00 
50'1.00 
550.00 
600.00 
650.00 
700.00 
750.00 
900.00 
850.00 
900.0') 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

=LFCTRON DENSITY METERS -3 X10-9 
1.70 19.86 37.74 43.64 
1.49 19.79 49.03 65.07 
1.94 18.36 72.17 91.16 
2.19 21.86 91.51 112.01 
2.15 30.26 108.44 131.81 
1.97 39.58 125.93 153.71 
1.75 48.84 146.25 180.71 
1.52 59.34 172.54 216.59 
1.32 73.12 208.50 264.99 
1.14 127.76 302.41 389.32 
0.99 188.37 393.53 506.72 
0.86 208.47 429.17 551.52 
0.75 221.55 452.78 582.73 
2.00 227.60 464.46 600.15 
8.19 227.58 465.59 605.00 

20.96 222.82 458.18 599.28 
38.89 214.74 444.41 585.30 
57.79 204.53 426.25 565.26 
73.69 193.17 405.35 541.12 
90.21 169.61 360.22 486.60 
89.73 147.35 315.72 430.58 
80.88 127.63 274.92 377.70 
69.58 110.63 238.85 329.91 
58.60 96.13 207.53 287.74 
48.91 83.80 180.55 250.97 
40.72 73.29 157.37 219.11 
37.93 64.28 137.45 191.55 
28.38 56.53 120.30 167.73 
23.87 49.84 105.50 147.11 
16.10 76.69 76.58 106.72 
11.82 27.31 56.14 78.16 

9.64 20.55 41.55 57.78 
8.63 15.70 31.08 43.17 
9.20 12.28 23.60 32.70 
8.01 9.99 18.32 25.27 
7.93 8.56 14.72 20.12 
7.90 7.76 12.39 16.69 
7.89 7.34 10.98 14.51 
7.88 7.14 10.18 13.21 
7.88 7.05 9.75 12.47 
7.88 7.01 9.53 12.06 
7.88 6.99 9.42 11.84 
7.88 6.98 9.36 11.72 
7.88 6.97 9.33 11.66 

ELFtTRON CnYTEF!T = 7.11E 12 5.45E 12 1.15E 13 1.54E 13 1.78E 13 1.38E 13 7.17E 12 2.96E 12 1.74E 12 1.73E 12 1.87E 12 1.59E 12 
DFAK ELECTPOP4 OEWSITY = 9.16E 0 4  2.28E 05 4.66E 05 6.05E 05 7.04E 0 5  5-97!? 05 3.06E 05 1.07E 05 5.06E 04 6.25E 04 7.92E 0 4  6.43F 04 
HEIGHT OF PFAK = 328.57 254.84 256.09 259.24 261.29 256.88 292.33 304.32 352.26 355.84 347.65 318.11 
ESPRnR PERCEVT = 26.73 37.29 45.62 49.49 47.86 41.16 31.19 20.62 12.29 8.42 10.06 16.76 
AVYES11000. C*-3 = 40.98 67.09 65.66 61.61 55.55 48.37 40.98 34.21 28.62 24.55 22.09 21.28 
SIGYA FS = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LRNGITIJOE = -270.00 LATITUDE = -20.00 
S 10.7 = n00.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

UNIVERSAL TIWF = 
LOCAL TIUE = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
130.00 
190.00 
t00.00 
210.00 
220.00 
730.00 
240.00 
750.00 
260.00 
270.00 
290.00 
290.00 
30'3.00 
320.00 
340.00 
360.00 
380.00 
409.00 
420.00 
440.00 
4h0.0n 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
1.70 
1.49 
1.94 
2.19 
2.15 
1.97 
1.75 
1 5 2 
1.32 
1.14 
0.99 
0.86 
2.31 

10.32 
27.78 
53.85 
81.92 

106.02 
122.80 
134.16 
126.91 
112.14 
96.24 
81-80 
69 -60  
59.69 
51.83 
45.72 
41.06 
33.98 
30.85 
29.55 
29.02 
28.81 
28.72 
28.68 
28.67 
28.66 
28.66 
28.66 
28.66 
28.66 
2R.66 
28.66 

METERS -3 
58 -07 
93.70 

122.81 
145.86 
167.65 
191.36 
22 1.68 
263 -67  
321 -00 
452.89 
598.06 
674.12 
732 -63 
770.83 
789.08 
789.71 
776.06 
751.69 
719.88 
644.40 
565.03 
499.83 
422 -23 
363.11 
312.15 
268.53 
231 -32  
199.60 
172.55 
120.98 

86.13 
62 -63  
47.02 
36.99 
30.88 
27.39 
25.51 
24.54 
24.05 
23.80 
23.68 
23.61 
23.58 
23.57 

ELECTRON CnNTEWT = 4.45E 1 2  1.35E 13 1.96E 13 2.22E 1 3  2.14E 1 3  1.69E 13 9.04E 12 5.85E 12 4.736 I 2  4.32E 12 4.436 12 3.69F 12 
PEAK CLctTQON DEUSITY = 1.34F 05 5.95E 05 7.91E 05 8.36E 05 7.74E 0 5  6.42E 05 3.6% 05 2.23E 05 1.62E 05 1.34E 0 5  1.37E 05 '4.3RE 04 
HEIGHT @F OFAK = 319.30 251.77 265.30 273.36 280.74 272.22 291.87 306.06 330.56 330.21 325.12 328.01 
ESPRnB PERCENT = 38.03 53.80 66.53 72.80 70.93 61.43 46.84 31.07 18.34 12.07 13.94 23.44 
bVNES/1000. CM-3 = 54.80 116.02 112.50 102.58 88.04 71.30 54.80 40.48 29.41 21.88 17.63 16.28 
SlGYA FS = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



'ENY STATE QK. I IONOSPHERIC MODELS FOR SUYMER SOLSTICE. 
EAST LONGlTUOE = -270.00 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

UYIVEPSAL TIQE = 
L O C A L  TIRE - - 

ELECTRON OE 
1.70 
1.49 
1.94 
2.19 
2.15 
1.97 
1.75 
1.52 
1.32 
1.14 
6.25 

25.68 
65.11 

118.93 
173.74 
217.97 
246.47 
259.63 
260.61 
240.47 
208.26 
175.25 
145.70 
120.67 

99.99 
83.14 
69.54 
58-64 
49.99 
35.75 
28.58 
25.31 
23.92 
23.35 
23.12 
23.02 
22.99 
22.97 
22.96 
22.96 
22.96 
22.96 
22.96 
22.96 

NS ITY METERS -3 
44.46 78.83 
67.95 121.73 
95.34 149.54 

116.10 168.13 
134.24 179.97 
152.11 187.89 
173.03 195.98 
201.85 208.13 
243.21 227.49 
318.52 256.35 
427.97 296.02 
547.15 347.03 
675.88 409.57 
800.37 523.14 
906.78 634.01 
985.63 758.72 

1033.27 889.15 
1051.02 1014.18 
1043.32 1123.35 

974.25 1268.17 
867.71 1307.13 
751.98 1262.79 
641.91 1168.21 
543.68 1050-98 
458.84 929.15 
386.81 812.79 
326.18 706.62 
275.36 612.26 
232.83 529 -67 
154.45 368.57 
104.22 257.88 
72.19 182.20 
52.14 130.52 
40.09 95.40 
33.28 71.86 
29.69 56.47 
27.90 46.80 
27.05 41.00 
26.64 37.67 
26.45 35.82 
26.36 34.82 
26.31 34.27 
26.29 33.98 
26.28 33.83 

ELECTRnQ CONTENT = 5.99E 1 2  2.43E 13 3.58E 13 4.02E 1 3  4.lOE 13 3.85E 13 2.61E 13 1.85E 1 3  1.40E 13 l . lOE 13 7.33E 12 4.07E 12 
PEAK ELECTRON DEVSITY = 2.61E 05 1.05E 0 6  1.31E 06 1.33E 0 6  1.30E 06 1.29E 06 1. l lE 0 6  8.58E 05 6.86E 05 5.5AE 05 3.55E 05 1.52E 05 
HEIGHT OF PEAK = 295.76 291.64 338.09 367.16 389.18 380.66 354.50 354.04 324.57 296.11 289.92 303.65 
ESPQOB PERCENT = 63.00 65.33 67.61 69.23 69.75 69.04 67.28 64.94 62.66 61.04 60.52 61.24 
AVNES/1000. CW-3 = 99 -59  222.03 214.91 194.91 165.69 132.25 99.59 71.55 50.22 35.97 28.08 25.58 
SIGMA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PENN STAT' MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LDNGITUOE = -270.00 LATITUDE = 20.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

UYIVERSAL TIME = 
LqCAL TIVE = 

ELECTRON DE 
24.57 
22.69 
24.22 
34.18 
45.74 
55.28 
63.21 
70.00 
75.93 
81.84 
89.21 
99.8 5 

115.66 
151.02 
195.24 
241.30 
283.02 
315.28 
335.55 
342.06 
317.61 
279.87 
240.02 
203.25 
171.30 
144.29 
121.75 
103.01 

87.45 
59.18 
41.58 
31.00 
25.10 
22.14 
20.77 
20.18 
19.93 
19.82 
19.78 
19.76 
19.75 
19.74 
19.74 
19.74 

2.00 
8.00 

NS ITY 
53.68 
86.49 

114.11 
132.70 
145.12 
152.43 
157.46 
163.78 
174.70 
192.97 
220.62 
258.79 
329.87 
410.57 
499.59 
587.96 
665.97 
726.36 
765.67 
783.56 
741.67 
668.74 
585.85 
504.90 
431.31 
366.87 
311.55 
264.57 
224.88 
150.95 
103.01 
72.13 
52.61 
40.76 
33.97 
30.34 
28.50 
27.60 
27.17 
26.96 
26.86 
26.81 
26.79 
26.78 

METERS -3 X10-9 
89.43 103.50 

133 -63 148.64 
159.73 174.27 
174.13 188.25 
178.64 192.96 
176.45 192.03 
171.49 189.29 
166.82 187.61 
164.50 189.00 
165.94 194.95 
172.27 206.59 
184.39 224.81 
202.97 250.14 
228.42 282.88 
260.96 323.17 
300.77 371.21 
366.09 443.02 
438.27 528.25 
518.87 623.05 
683.28 833.49 
810.13 1025.15 
871.94 1151.57 
871.70 1198.71 
827.68 1178.77 
759.34 1113.57 
681.38 1023.68 
602.98 924.18 
529.12 824.64 
462.05 730.41 
326.58 530.99 
231.07 383.85 
164.95 278.53 
119.48 203.80 

88.46 150.97 
67.64 113.81 
54.05 87.98 
45.54 70.37 
40.43 58.73 
37.50 51.29 
35.86 46.72 
34.97 43.99 
34.48 42.40 
34.22 41.48 
34.07 40.96 

ELECTRON CONTENT = 8.57E 12 1.99E 13 2.62E 13 3.72E 13 4.41E 13 4.44E 13 3.57E 1 3  2.OOE 13 1.26E 13 1.03E 13 7.69E 12 5.04E 12 
PEAK ELECTRON DENSITY = 3.44E 05 7.86E 05 8.79E 0 5  1.2OE 06 1.42E 06 1.51E 06 1.36E 06 9.22E 05 6.04E 05 5.15E 05 3.71E 05 2.14E 0 5  
HEIGHT RF PEAK = 312.89 314.68 369.58 383.08 383.31 371.78 376.94 386.44 315.50 300.95 284.26 288.18 
ESPROB PERCENT = 65.23 67.24 69.18 70.53 70.93 70.26 68.72 66.71 64.77 63.43 63.03 63.69 
AVYES/1000. CN-3 = 102.97 229.99 222.61 201.85 171.53 136.85 102.97 73.91 51.81 37.06 28.89 26.31 
SIGYB ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PEVV STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 40.00 
5 1 0 - 7  = 100.00 S 10.7 l1A.U.) = 103.25 DAY = 172.00 MONTH = 6 

JYIVEQSAL r r n E  = 
LOCAL TIME = 

ALTITUDE 
120.00 
130,OO 
140.00 
150.00 
160.00 
170.00 
280.00 
190.00 
200.00 
210.00 
220,oo 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
70 0.00 
750.00 
800.00 
850.00 
900.00 
C50.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

FLECTRON CONTENT 
P E A <  ELECTROY DEN 
HEIGHT OF PEAK 
ESP900 PEQCENT 
4VNES/1000. CM-3 
SIGMA ES 

FLECTRON DENSITY 
32.68 57.66 
34.30 93.46 
51.17 122.65 
68.93 144.72 
82.91 163.70 
94.87 182.56 

105.83 206.45 
117.28 241.13 
132.05 291.05 
158.90 399.10 
214.31 520.36 
276.68 587.00 
339.46 633.76 
393.62 659.08 
432.65 664.78 
454.21 654.52 
459.52 632.48 
451.75 602.55 
434.59 567.97 
385.05 494.00 
329.86 422.63 
278.19 358.85 
233.21 303.90 
195.33 257.38 
163.87 218.29 
137.87 185.55 
116.42 158.13 

98.71 135.14 
84.09 115.86 
57.85 80.18 
42.15 57.41 
33.41 43.36 
29.05 35.25 
27.08 30.95 
26.25 28.86 
25.91 27.89 
25.77 27.45 
25.71 27.25 
25.69 27.16 
25.68 27.12 
25.67 27.10 
25.67 27.10 
25.67 27.09 
25.67 27.09 

METERS -3 X10-9 
87.25 98.77 

131.81 144.33 
159.98 172.27 
178.85 191.07 
190.97 203.57 
199.99 213.64 
210.60 225.68 
227.00 243.47 
252.43 269.93 
309 -56 330.36 
383.20 404.14 
460.56 482.20 
534.63 558.59 
598.71 627.16 
64R.09 683.16 
680.72 723.92 
696.85 748.79 
698.31 758.78 
687.77 755.86 
641.81 721.05 
578.44 662.91 
510.68 595.49 
445.63 527.49 
386.53 463.51 
334.38 405.57 
289 -09 354.22 
250.08 309.26 
216.61 270.15 
187.95 236.25 
133 -06  170.14 
95.80 124.07 
70.62 91.97 
53.91 69.76 
43.21 54.67 
36.71 44.74 
33.00 38.51 
31.00 34.79 
29.95 32.67 
29.41 31.49 
29.13 30.85 
28.99 30.51 
28.92 30.32 
28.88 30.22 
28.87 30.16 

= l.lOE 1 3  1.58E 13 1.92E 13 2.19E 13 2.09E 13 1.93E 13 1.72E 13 
SlTY = 4.60E 05 6.65E 05 6.99E 05 7.59E 05 7.05E 05 6.70E 05 6.48E 05 

= 278.61 258.18 286.01 292.48 290.98 288.49 296.01 
= 59.93 71.57 80.81 85.18 83.52 76.26 65.35 
= 114.71 236.21 229.26 209.65 180.87 147.62 114.71 - - 0.55 0.51 0.50 0.51 0.55 0.60 0.65 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMYER SOLSTICE. 
EASTLONGlTUnE=-270.00 LATITUDE= 60.00 
5 10.7 = 100.00 S 10.7 (1A.U.) = 103.25 DAY = 172.00 MONTH = 6 
IAUTION: THE GEO~PGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL T I Y E  = 
LDCAL TIME - - 
ALTITUOE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OEl 
37.24 
47.96 
71.50 
90.10 

104.12 
114.96 
123.44 
131.87 
143.55 
170.58 
215.41 
257.52 

VSITY 
54.32 
87.68 

115.76 
135.40 
149.86 
160.69 
171.29 
185.93 
208.59 
257.12 
311.37 
340.73 
358.49 
365.16 
362.56 
352.97 
338.60 
371.31 
302.55 
264.44 
228.97 
197.77 
171.00 
148.24 
128.92 
112.49 
90.45 
86.42 
76.07 
55.97 
42.03 
32.52 
26.37 
22.72 
20.76 
19.80 
19.36 
19. I 6  
19.07 
19.03 
19.01 
19.00 
19.00 
18.99 

METERS -3 
72.54 

113.81 
141.47 
160.1 1 
172.29 
180.31 
187.85 
198.63 
215.73 
252.57 
304.60 
339.10 
364 -70 
390.58 
387.24 
385.99 
378.51 
366.46 
351.34 
31 6.47 
280.50 
246 -74 
216.47 
189.95 
166.94 
147.05 
129.86 
114.96 
102.02 
76.47 
58.16 
45.01 
35.72 
29.38 
25.31 
22.90 
21  -56 
20.86 
20.50 
20.33 
20.24 
20.19 
20.17 
20.16 

ELEZTRON CONTENT = 8.30E 1 2  9.76E 12 1.14E 1 3  1.25E 13 1.28E 13 1.25E 13 1.18E 13 1.07E 13 P.54E 12 7.30E 12 6.35E 12 7.4OE 12 
PEbK ELECTSOY DENSITY = 3.23E 05 3.65E 05 3.88E 05 4.01E 05 4.05E 05 3.95E 05 4.04E 05 4.20E 05 3.90E 05 3.336 05 2.83E 05 2.82E 05 
HEIGHT OF QFAK = 264.04 251.84 263.18 271.05 271.27 283.30 289.68 309.00 351.54 354.00 348.22 338.51 
ESPROB PFRCENT 35.19 50.44 62.61 68.44 66.37 56.96 42.72 27.47 15.30 9.47 11.53 20.95 
AVhlES11000. CW-3 = 49.38 107.10 103.76 94.37 80.64 64.86 49.38 36.01 25.76 18.84 14.96 13-73 
SIGYA ES - 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PEYV STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
€&ST L3NGITUOE = 0.0 LATITUDE = -60.00 
S 10.7 = 100.00 S 10.7 (1A.U.l = 96.78 DAY = 356.00 MONTH = 12 
CAYTICIY: THE GEOMAGNETIC LPTITUOE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

JNIVERSAL TIME = 
L3C4L T I Y E  = 

QLTITUDE 
120.00 
130.00 
140.00  
150.00 
160.00 
170.00 
180.00 
190.00 
200.00  
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
2 8 0 - 0 0  
2 9 0 - 0 0  
300.00 
320.00 
3 4 0 - 0 0  
360.00 
380,OO 
400.00 
420.00 
440.00  
460.00 
480.00 
500.00 
550,OO 
600.00  
650.00 
700.00 
750.00 
800,OO 
P50.00 
900,OO 
950.00 

PO00.00 
1050.00 
P100.00 
P150.00 
1200.00 
1250.00 

ELECTRON OEh 
1.70 
1.48 
1.90 
2.17 
2.17 
2.03 
1.83 
1.61 
2 - 4 1  
1.23 
1.07 
0.93 
0.81 
0.70 
0.62 
0.54 
5.19 

METERS - 3  
22.34 
21.23 
20.78 
27.44 
37.71 
46.83 
54.24 
60.34 
65.18 
59.00 
72.60 
77.20 
84.23 
95.21 

111.48 
134.06 
168.31 
219.97 
274.34 
3 6 1  - 7 8  
394.26 
378.66 
337.77 
289.43 
243.01 
202.18 
167.72 
139.22 
115.88 

74.94 
51.16 
38.09 
3 1  - 5 2  
28.52 
27.24 
26.71 
26.50 
26.41 
26.37 
26.36 
26.35 
26.35 
26.35 
26.35 

i L F t T R D N  CONTENT = 7.70E 1 2  7.27E 1 2  9.73E 1 2  1.17E 1 3  1.45E 1 3  1.67E 1 3  1.63E 1 3  1.49E 1 3  1.33F 13  1.23F 1 3  9.745 1 2  7.6AF 12 
'EQ< FLECTROY DENSITY = 3.43E 0 5  3.23E 0 5  3.94E 0 5  5.09E 0 5  6.26E 0 5  6.32E 0 5  5.605 0 5  4.86E 05 4.28E 0 5  6.276 0 5  3.63E 0 5  3.27E 05 
4 E I f H T  qF PEAK = 360.28 352.09 342.00 265.28 248.63 266.65 274.58 274.18 281.88 289.28 31t.15 358.99 
ESP308 PERCENT = 21.36 23.66 33.14 47.27 62.24 74.06 79.56 77.25 67.77 53.65 38.68 26.86 
4 V V f  S11000. CM-3 = 32.40 26.28 24.32 79.39 166.11 161.13 147.10 126.53 102.81 79.39 58.99 4 3 - 1 9  
SIG' l l i  FS = 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



PEVY STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -40.00 . 
5 10.7 = 100.00 S 10.7 (lA.U.1 = 96.78 DAY = 356.00 MONTH = 12 

JNIVERSAL TIME = 
L3CRL TIME - - 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
190.00 
190.00 
200.00 
ZI0.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
250.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

FLFZTPqN CDNTFYT 
'EAX ELECTRVJ DEV 
HEIGHT Or D E A K  
E S P P ~ B  PFPCFNT 
4VVES/1000. CM-3 
SIGQA ES 

0.0 2.00 4.00 6.00 8.00 10.00 12.00 
0.0 2.00 4.00 6-00 8 -00  10.00 12.00 

ELECTRON DENSITY METERS -3 X10-9 (CM. -3 X10-31 
1 - 7 0  1.70 1-70 32.69 57.67 87.29 98.82 
1 - 6 8  1.48 1 -49  34-33 93.56 132.14 144.69 
1.90 1.92 1.93 51.25 123.00 161.16 173.49 
2.17 2 -18  2.18 69-02 145.68 181.82 193.98 
2 - 1 7  2-16 2.15 83.01 165.89 197.08 209.33 
2.03 2.00 1-98 94.97 186.96 211.04 223.72 
1.83 1.79 1.76 105.90 214.45 228.93 241.97 
1 - 6 1  1.57 1.53 117.31 254.43 255.45 268.21 
1.41 1.36 1.33 132.05 311.28 293.98 305.43 
1.23 1.18 1.14 163.94 431.98 370.43 379.57 
1.07 1.02 0.99 218-14 558.88 484.77 491.20 
0.93 0.89 0.85 277.93 624.06 576.47 581.29 
0.81 0-77 0.74 335.52 667.45 660.92 666.86 
0.70 0.67 0.64 382.71 688.42 730.74 741.09 
0 - 6 2  0.59 2.77 414.50 689.55 781.49 799.25 
0.70 3.81 15 -72  429.83 674.99 811.88 839.13 
6.39 18 -63  49.51 430.62 649.16 823.14 860.79 

28 -30  53.32 104.69 420.18 616.05 818.04 865.92 
76.36 105-93 168.87 401.98 578.84 799.97 857.15 

222-82 214.46 268.00 353.81 501.05 738.13 809.37 
334.05 268.21 298.18 302.38 427.21 659.72 738.47 
365.24 267.96 291.63 255.07 361.81 578.69 659.52 
344-05 241.18 246.50 214.23 305.75 502.31 581.52 
301.94 206.84 208.43 179.95 258.46 433.68 509.01 
256-40  173-66 173.68 151.50 218.83 373.56 443.86 
214.56 l.44.63 144.03 127.95 185.70 321.63 386.43 
178-57  120-33 119.51 108.48 157.99 277.09 336.35 
148.52 100.43 99.56 92.36 134.80 239.02 292.94 
123.81 84.35 83.50 79.00 115.38 206.53 255.40 

80.50 57.08 56.39 54.89 79.56 144.63 182.51 
55.72 42.59 42.06 40.34 56.81 102.95 132.01 
42.49 35.59 35.18 32.19 42.88 75.00 97.02 
36.04 72.50 32.17 28.11 34.90 56.56 72.91 
33.14 31.22 30.93 26.28 30.73 44.81 56.59 
31.91 30.70 30.43 25.50 28.71 37.71 45.89 
31.40 30.49 30.23 25.19 27.78 33.67 39.18 
31.18 30.40 30.15 25.06 27.36 31.48 35.17 
31.09 30.37 30.11 25.00 27.18 30.35 32.89 
31.06 30.35 30.10 24.98 27.09 29.77 31.63 
31.04 30.34 30.09 24.97 27.06 29.48 30.95 
31.03 30.34 30.09 24.97 27.04 29.33 30.58 
31.03 30.34 30.09 24.97 27.03 29.25 30.38 
31.03 30.34 30.09 24.97 27.03 29.21 30.27 
31.03 30.34 30.09 24.97 27.03 29.19 30.22 

= 8.21E 12 6.hZE 12 6.98E 12 1.05E 13 1.62E 1 3  2.1TE 13 2.42E 1 3  2. 
S I T Y  = 3.65E 05 2.73E 0 5  2.98E 05 4.32E 05 6.91E 05 8.23E 05 R.66E 05 7. 

= 359.45 349.14 340.44 275.49 255.53 281.56 288.37 
= 36.75 38.59 46.37 58.01 70.40 80.21 84.82 
= 45.90 37.55 34.87 109.43 225.52 218.87 200.14 
= 0.69 0.65 0.60 0.55 0.51 0.50 0.51 



PENV STATE MK. I YONOSPHERIC MODELS FOR HINTER SOLSTICE. 
€&ST LnNGIT1)DF = 0.0 LATITUDE = -20.00 
S 1 0 - 7  = 100,OO S 10.7 f1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UYIVERSAL 
LOCAL TIWE 

BLTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
710.00 
220.00 
230.00 
240.00 
750.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380,OO 
400.00 
420.00 
440,CO 
460.00 
490.C0 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TTWE = - - 
ELECTRON DENSITY VETERS -3  

1.70 1.70 1.70 
1.48 1.48 1.49 
1.90 1.92 1.93 

ELFCTPnN ClYTFNT = 1.13E 1 3  7.93E 1 2  6.16E 12 8.72E 1 2  1.72E I 3  2.48E 1 3  3.55E 1 3  3.79E 1 3  3.27E 1 3  2.54E 1 3  1.76F 1 3  1.49E 13 
P E A Y  ELFCT40N DFNSITY = 5.54E 05 3.58E 0 5  2.49E 0 5  3.39E 0 5  7.01E 05 8.91E 05 1.25E 0 6  1.33E 0 6  1.ZOE 06 1.01E 06 8.30E 0 5  7.31E 05 
HEIGHT OF PFAK = 346.26 333.52 329.31 299.44 278.91 317.15 321.82 319.28 304.93 311.47 330.02 152.60 
ESPRflB PFQCEVT = 58.13 58.75 62.69 68.90 75.70 81.29 84.15 83.54 79.60 73.39 66.59 61.00 
LVNES11000, CM-3 = 55.37 45.03 41.71 134.67 280.60 272.23 248.64 214.03 174.11 134.67 100.29 73.61 
SIGYA ES = 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



VENN STATE "K. I IONDSPHERIC MODELS FOR MINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 0.0 
S 10.7 = P00.00 S 10.7 (1A.U.I = 96.78 DAY = 356.00 MONTH = 12 

!JYIVEQSAL TIME = 
LOCAL TlME = 

LLT I  TUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
1R0.00 
190.00 
200.00 
210.00 
220.00 
7S0.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.09 
440.00 
46o.on 
430.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
900.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

0.0 
0.0 

ELECTRON OE 
1.70 
1.48 
1.90 
2.17 
2.17 
2.03 
1.83 
1.61 
1.41 
2.13 

18.52 
77.26 

196.42 
357.34 
518.46 
645.45 
724.42 
757.87 
756.01 
690.02 
592.21 
494.27 
407.49 
334.31 
273.89 
224.50 
134.31 
151.67 
125.22 

79.26 
52.90 
38.60 
31.48 
28.25 
26.89 
26.32 
26.09 
26.00 
25.96 
25.95 
25.94 
25.94 
25.94 
25.93 

2.00 
2.00 

NS ITY  
1.70 
1.48 
1.92 
2.18 
2.16 
2.00 
1.79 
1.57 
4.57 

28.09 
91.27 

193.91 
310.14 
410.24 
477.85 
511.15 
516.44 
502.23 
476.04 
408.55 
339.69 
278.62 
227.35 
185.30 
151.17 
1.23.62 
101.44 

83.65 
69.42 
45.49 
32.77 
26.62 
23.93 
22.83 
22.40 
22.23 
22.16 
22.14 
22.12 
22.12 
22.12 
22.12 
22.12 
22.12 

4.00 
4.00 

METERS -3 
1.70 
1.49 
1.93 
2 -18 
2.15 
1-96 
1.76 
1.53 
1.33 
9 -74 

38.17 
91.77 

159.25 
222.31 
268.32 
293.82 
301.46 
296.18 
282.65 
244.39 
203.91 
167.61 
137.04 
112.01 

91.77 
75.54 
62.61 
52.37 
44.34 
3 1.42 
25.20 
22.50 
21.41 
20.99 
20.82 
20.76 
20.74 
20.73 
20 -72 
20.72 
20.72 
20.72 
20.72 
20.72 

FLcCTRflN CnYTFNT = 1.41E 1 3  9.74E I 2  6.27E 12 6.45E 12 2.01E 13 2.57E 13 3.58E 13 3.87E 13 3.88E 13 3.00E 13 2.45E 13 1.R7E 13 
'EAK FLECTQOY 3FVSITY = 7.61E 05 5.17E 05 3.01E 05 2.95E 05 R.32E 0 5  8.82E 05 1.1bE 06 1.24E 06 1.30E 06 1.28E 06 l . l b E  96 9.79E 05 
HEIGHT OF PEAK = 294.21 277.15 280.22 294.00 304.11 357.71 378.85 382.31 385.41 392.55 401.79 308.82 



"ENY STATE HK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITU0E = 0.0 LATITUOE = 20.00 
S 10.7 = 100.00 S 10.7 1lA.U.) = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
L 3 C A L  TIWE - - 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 

ELECTRON DEh 
1.70 
1.48 
1.90 
2.17 
2.17 
2.03 
1.83 
1.61 
1.41 
6.21 

40.64 
139.74 
311.42 
517.90 
706.75 
843.75 
920.19 
943.90 
928.92 
834.48 
710.69 
590.83 
486.06 
398.22 
325.92 
266.88 
218.86 
179.86 
149.23 

93.13 
61.26 
43.67 
34.71 
30.56 
28. 78 
28 -04  
27.74 
27.62 
27.57 
27.55 
27.54 
27.53 
27.53 
27.53 

IS ITY 
1.70 
1.48 
1.92 
2.18 
2.16 
2.00 
1.79 
1.57 
1.36 
5.20 

29.90 
93.35 

193.72 
305 - 6 9  
401.36 
465.75 
497.39 
502.35 
488.70 
432.33 
364.83 
301.54 
247.12 
201.97 
165.11 
135.26 
111.19 
91.95 
76.38 
50.34 
36.51 
29.82 
26.89 
25.70 
25.22 
25.03 
24.96 
24.93 
24.91 
24 -91  
24.91 
24.91 
24.91 
24.91 

METERS -3 
1.70 
1.49 
1.93 
2.18 
2.15 
1.98 
1.76 
1-53 
1.33 
1 . I4  
0.99 
0.85 
3.77 

14.88 
36.41 
64.45 
9 1  -73 

112.64 
125.19 
129.28 
117.83 
13 1.64 

85.68 
71.81 
60.38 
5 1.24 
44.08 
38.58 
34.44 
28.28 
25.66 
24.61 
24.20 
24.05 
23.99 
23.96 
23.95 
23.95 
23.95 
23 -95 
23.95 
23.95 
23.95 
23 -95 

F L F C  TPON CT'JTFMT = 1.72E 1 3  9.77E 12 3.94E 12 5.13E 12 ?.39E 13 4.27E 13 4.94E 13 5.29E 13 4.87E 13 3.03E 13 2.39E 13 2.14F 13 
' E A <  ELECT?OU OFNSITY = 9.44E 05 5.03E 05 1.30E 05 1.97E 05 1.05E 0 6  1.62E 06 1.71E 06 1.76E 06 1.74E 06 1.34E Oh 1.17E 0 6  1.13F 06 
qF1GliT OF P C A Y  = 290.50 287.10 312.90 297.06 287.08 331.26 358.07 379.26 369.55 343.73 345.40 315.00 
ESPROS PCRCEYT = 12.43 9.31 15.53 29.43 47.29 64.31 75.94 79.06 72.84 58.94 41.08 24.06 
iVNFS/1000. CM-7 = 35.98 28.95 26.71 90.56 192.22 136.37 169.88 145.73 117.94 90.56 66-79 48.45 
SIGYA ES - - 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



DENN STATE M K .  I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITIJOE = 0.0 LATITUDE = 40.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UNlVEPSAL 
LOCAL TIYE 

4LTITUnE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
7 2 0.0 0 
230.00 
240.00 
750.00 
260.00 
270.00 
7R0.00 
2'30.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
900.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
1.70 1.70 
1.48 1.48 
1.90 1.92 
2.17 2.18 
2.17 2.16 
2.03 2.00 
1.83 1.79 
1.61 1.57 
1.41 1.36 
1.23 1.18 
1.07 1 -02  
0.93 0.89 
0.81 0.77 
0.70 0.73 
2.10 5.37 

10.49 20.16 
30.55 48.02 
61.57 83.94 
96.48 118.90 

149.11 162.54 
164.74 168.79 
155.84 154.58 
137.05 133.61 
116.64 112.64 

97.98 94.23 
82.08 .78.65 
68.97 66.05 
58.38 55.97 
49.95 48.03 
36.12 35.25 
29.24 29.09 
26.13 26.41 
24.82 25.30 
24.29 24.87 
24-08 24.69 
23.99 24.62 
23.95 24.59 
23.94 24.58 
23.93 24.58 
23.93 24.58 
23.93 24.57 
23.93 24.57 
23.93 24.57 
23.93 24.57 

ELECTRON CDYTENT = 4.47E 1 2  4.57E 12 3.97E 12 3.77E 12 I.06E 13 1.77E 13 2.02E 13 1.98E 13 l.46E 13 8.09E 12 5.74E 12 4.63E 12 
'EAY ELFCTPnY DEhlSITY = 1.65F 05 1.70E 05 1.29E 05 1.12E 05 4.91E 05 7.476 05 7.96E 05 7.58E 05 6.03E 05 3.31E 05 2.30E 05 1.736 05 
HElGHT OF PEAT = 340.16 333.74 324.93 322.90 250.83 259.92 266.05 271.48 264.20 290.62 304.63 338.75 
ESP70B PERCENT = 10.78 12.76 21.65 35.05 49.39 60.82 66.27 64.29 55.41 42.00 27.67 16.24 
4VVFS11030. CY-3 = 22.99 19.22 18.00 50.89 100.48 97.67 89.72 78.02 64.43 50.89 38.94 29.54 
SIGYA ES = 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 



P E W  STATE MK. I IOYOSPHERIC nooELs FOR WINTER SOLSTICE. 
EAST LUNGITUOE = 0.0 LATITUDE = 60.00 
S 10.7 = 100.00 S 10.7 I1A.U.) = 96.78 DAY = 356.00 HONTH = 12 
CAUTIOQ: THE GEOVAGVETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE M3DEL 

UNIVERSAL TIYE = 
L O C A L  TTUE - 

Zl TITUOE ELECTRON DENSITY METERS -3  X10-9 ICY. -3  X10-3) 
1 2  0.0 0 1.70 1.70 1.70 1.70 7 11.62 22.25 11.62 1.70 1.70 1.70 1.70 

%LETTROY CIVTENT = 1.53E 1 2  1.58.5 1 2  1.15E 1 2  7.88F 1 1  3.13E 1 2  9.78E 1 2  l .44E 1 3  1.34E 1 3  7.74E 12 3.43E 1 2  1.51E 1 2  1.22E 12 
'FAK F l  ECTPON OEVSITY = R.65E 0 4  9.06E 0 4  6.72E 0 4  4.28E 0 4  1.70E 0 5  4.6OE 0 5  6.236 0 5  5.79E 05 3.33E 0 5  l . 4 1 E  0 5  6.956 0 4  6.566 0 4  



PENV STATE YK. I IOYOSPHEPIC MODELS FDR WINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -60.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 
CAUTION: THE GEOYAGYETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE O F  THE MODEL 

JYIVERSAL 
L3CAL TINE 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00  
280.00 
290.00 
300.00 
320.00 
340.00 
960.00 
380.00 
400.00 
420.00 
440.00 
460.00  
480.00 
500.00 
550.00 
600.00  
650.00 
700.00 
750.00 
P00.00 
850.00 
900.00 
Q50.00 

1000.00 
1050.00 
1100.00 
1150.00 
1700.00 
1250.00 

ELECTRON DE 
37.26 

2.00 
20.00 

'NSITY 
22.34 
21.34 
20.47 
25.01 
33.66 
42.82 
51.52 
60.61 
71.35 
85.38 

104.97 
183.16 
252.54 
324.72 
403.30 
479.73 
545.20 
593.63 
622.67 
628.06 
585.14 
520.00 
449.95 
383.84 
325.19 
274.78 
232.13 
196.32 
166.38 
111.45 

76.70 
55.10 
42.24 
35.09 
31.41 
29.63 
28.80 
28.42 
28.25 
28.16 
28.13 
28.11 
28.10 
28.10 

4.00 
2 2  - 0 0  

METERS -3  
1.70 
1.48 
1.89 
2.16 
2.18 
2.06 
1.88 
1.67 
1.47 
1.29 
1.13 
0.99 
0.87 
0.76 
0.67 
2 - 8 9  

18.45 
65.24 

153.05 
389.66 
558.50 
604.80 
571.23 
504.62 
431.56 
363.47 
304.04 
253.71 
211.69 
135.71 

89.19 
61.40 
45.58 
37.19 
33.10 
31.22 
30.38 
30.02 
29.86 
29.79 
2 9  - 7 6  
29.74 
29.73 
29.73 

ELECTRON CONTENT = 1.57E 1 3  1.51E 1 3  1.25E 1 3  1.07E 1 3  9.44E 1 2  9.77E 12 1.07E 1 3  1.30E 1 3  1.49E 1 3  1.52F 1 3  1.53E 1 3  1.55E 13 
'EAK FLECT30V 7ENSITY = 5.87E 0 5  6.33E 0 5  6.05E 0 5  5.24E 0 5  4.56E 0 5  3.96E 05 4.50E 0 5  5.40E 05 5.45E 05 5.11E 0 5  5.07E 0 5  5.23E 0 5  
HEIGHT OF PEAq = 289.40 311.35 359.26 360.43 352.12 342.05 265.63 248.75 267.21 275.10 274.65 281.97 
FSPXOR PERCENT = 54.26 39.38 27.64 22.18 24.47 33.90 47.94 62.82 74.57 50.02 77.73 6 3 - 3 0  
LVYFS/1000. CY-3 = 81.22 60.40 44.26 33.23 26.98 24.98 81.22 169.69 164.61 150.30 129.31 105.12 
SIGYA ES = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



DENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -40.00 
5 10-7  = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL TIYE = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME - - 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ALTITUDE 
120.00 
130.00 
140.00 
150,OO 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
140.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
32.69 
33.79 
47.78 
63.81 
77.47 
90.16 

103.61 

FLFf  TQON COYTFYT = 2.21E 1 3  1.64E 13 1.54E 13 1.37E 13 
DEA< E L E t T R O Y  OFVSJTY = 8.47E 05 7.66E 05 7.57E 05 6.96E 0 5  
qFIGHT PF PEAK = 311.66 330.17 352.49 346.10 
ESPROB PFRCENT = 73.44 66.68 61.13 58.28 
PVNES/1000. CM-3 = 134.75 100.34 73.64 55.38 
SIGYA E S  = 0.65 0.69 0.70 0.69 



PENY STATE MK. I IDNOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -20.00 
5 10.7 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20100 22.00 - LOCAL TIME - 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
24n.00 
250.00 
260.00 
770.00 
780.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
409.00 
470.00 
440.00 
460.00 
480.00 
500.00 
550.00 
hOO.OO 
650.00 
700.00 
750.00 
900.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
24.58 1.70 
22.81 1.47 
23.25 1.87 
30.15 2.15 
39.82 2.19 
48.87 2.09 
56.90 1.92 
64.56 1.73 
72.49 1.54 
81.28 1.36 
91.80 1.21 

105.31 1.06 
123.37 0.94 
147.52 0.83 
178.92 0.73 
718.34 0.65 
266.30 0.58 
323.31 0.52 
414.30 5.22 
635.36 R9.11 
872.02 356.15 

1051.11 672.85 
1133.27 862.35 
1126.17 903.57 
1059.01 852.75 
960.87 762.20 
852.46 662.42 
746.04 567.57 
647.72 482.94 
448.53 319.80 
310.23 212.79 
216.64 143.91 
153.80 100.21 
111.97 73.20 

84.63 57.27 
67.31 48.45 
56.82 43.86 
50.78 41.59 
47.44 40.50 
45.65 39.97 
44.70 39.72 
44.20 39.60 
43.93 39.54 
43.80 39.52 

METERS -3 
1.70 
1.48 
1.89 
2.16 
2.18 
2 -06 
1.88 
1.67 
1.47 
1.29 
1.38 

13.00 
59.06 

162.70 
317.72 
489.41 
640.11 
747.78 
807.98 
815.89 
740.59 
63 8.94 
518.20 
448.44 
371.99 
308.18 
255.45 
212.09 
176.52 
113.46 

75.99 
54.61 
43.24 
37.70 
35.18 
34.09 
33.62 
33.42 
33.33 
33.29 
33.28 
33.27 
33.27 
33.27 

FLECTRON COUTENT = 3.ObE 13 1.97E 13 1.63E 13 1.17E 13 7.66E 12 5.64E 12 9.00E 12 2.OOE 13 2.81E 13 4.03E 13 4.28E 13 3.87F 13 
P E A K  ELFCTQOY DEVSITY = 1.14E 06 9.05E 05 8.27E 05 6.07E 0 5  3.81E 05 2.59E 05 3.76E 05 8.04E 05 9.62E 05 1.31E 06 1.37E 06 1.29E 06 
HEISHT OF PEAK = 387.81 396.81 310.70 296.04 279.00 282.54 301.38 308.92 363.36 381.71 383.92 381.54 
ESPSDB DFRCENT = 64.93 61.98 59.04 56.90 56.12 56.93 59.09 62.04 64.98 67.12 bF.90 67.09 
4VNES11000. Cu-3 = 94.97 68.50 48.32 34.80 27.29 24.92 94.97 210.23 203.53 184.72 15F.24 125.76 
SIGYA FS - - 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



"EYN STATE UIK. 1 IOhtOSPHEQIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 0.0 
5 10.7 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UYIVERSAL TIME = 
LOCAL TIWE = 

ALTITUDE 
120,OO 
130,OO 
140,OO 
150,OO 
160,OO 
170.00 
180.00 
190,OO 
200,00 
210.00 
220"OO 
230,OO 
240.00 
250,OO 
260,OO 
270-00  
280.00 
290-00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
550.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ZLECTQON C'VTFYT 
PEAK FLECTQON DEV 
HEIGHT OF PELK 
ESP208 PEPCEUT 
4VNES/I000. CM-3 
SIG'4A ES 

ELECTRON DENSITY METERS -3 
1.70 1.70 1.70 

= 3.28E 1 3  2.30E 1 3  1.89E 13 1.17E 1 3  
SITY = 1.43E 0 6  l . lOE 0 6  9.76E 05 6.06E 0 5  

= 369.52 367.09 343.02 309.10 
= 54.89 38.53 21.95 9.62 
= 102.54 79.62 61.42 48.66 
= 0.65 0.69 0.70 0.69 



PENN STATE MK. I IONOSPHERIC NOOELS FOR HINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 20.00 
5 10.7 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 UONTH .; 12 

PLTITUOE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750-00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050,OO 
P100,OO 
1150.00 
P200.00 
1250.00 

fLECTRON CONTENT = 
9E4K ELECTRON VEUSITY = 
HEIGHT OF PEAK - - 
ESPROR PERCENT - 
AVVESf1000. CM-3 = 
SIGUIA ES = 

.ECTRON DENSITY 
1.70 1.70 
1.47 1.47 
1.86 1.87 
2.14 2.15 
2.19 2.19 
2.11 2.09 
1 - 9 6  1.92 
1.79 1.73 
7.30 1.54 

26.66 1.36 
67.06 2.74 

128.59 I3.18 
202.33 38.81 
275.62 81.04 
337.94 132.73 
383.71 183.17 
411.89 223.99 
424.36 251.46 
424.32 265.75 
399.65 264.52 
358.80 241.28 
314.07 210.73 
271.34 180.26 
232.92 152.77 
199.41 129.1 1 
170.63 109.19 
146.13 92.64 
125.37 79.01 
107.86 67.88 

75.34 48.55 
54.69 37.80 
42.04 32.27 
34.70 29.63 
30.69 28.43 
28.61 27.89 
27.56 27.65 
27.05 27.54 
26.79 27.50 
26.67 27.48 
26.61 27.47 
26.57 27.46 
26.56 27.46 
26.55 27.46 
26.55 27.46 

METERS - 
1.70 
1.48 
1.89 
2-16 
2.18 
2 -06 
1.88 
1.67 
1.47 
1.29 
1.13 
0.99 
3.15 

14.70 
41.41 
82.30 

128.55 
169.96 
200 -24 
224.11 



VENN STATE MK. 1 IONOSPHERIC MODELS FOR MINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 40.00 
5 10.7 = 100.00 S 10.7 (1A.U.I = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 
LOCAL T1RE = 

ALTITUDE 
P20.00 
230.00 
140.00 
150.00 
160,OO 
170.00 
180.00 
190.00 
200.00 
210.00 
220,oo 
230-00 
240-00 
250.00 
760.00 
270-00 
280.00 
290,OO 
300.00 
320.00 
340.00 
360-00 
390.00 
400.00 
420.00 
440.00 
460.00 
450.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950,OO 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
1.70 
1.47 
1.86 
2.14 
2.19 
2.11 
1.96 
1.79 
9.15 

30.28 
70.82 

128.72 
194.70 
257.60 
309.11 
345.42 
366.43 
374.22 
371.73 
347.04 
309.96 
270.43 
233.09 
199.68 
170.61 
145.65 
124.39 
106.34 
91.06 
62.44 
43.82 
31.95 
24.63 
20.36 
18.00 
16.77 
16.15 
15.83 
15.68 
15.60 
15.56 
15.54 
15.53 
15.53 

NSITY METERS -3 
1.70 1.70 

X10-9 
1.70 
1.48 
1.90 
2.17 
2.17 
2.03 
1.83 
1 -61  
1.41 
1.23 
1.07 
0.93 
0.81 
0.70 
0.62 
0.57 
3.84 

13.75 
32.01 
78.62 

108.50 
113.98 
105.31 
91.57 
77.41 
64.66 
53.80 
44.77 
37.38 
24.50 
17.24 
13.44 
11.62 
LO. 82 
10.49 
10.35 
10.29 
10.27 
10.26 
10.25 
10.25 
10.25 
10.25 
10.25 

fLECTRON CONTENT = 8.55E 12 4.59E 12 2.90E 12 2.62E 12 3.16E 12 2.58E I2 2.67E 12 8.42E 12 1.72E 1 3  2.24E 13 2.30E 13 1.60E 13 
PEAK ELECTRON DENSITY = 3.74E 05 1.99E 05 1.18E 05 1.14E 05 1.56E 05 1.23E 05 1.22E 05 3.97E 05 7.56E 05 9.38E 05 9.41E 05 7.05E 05 
HEIGHT OF PFAK = 292.14 304.26 351.83 355.35 347.20 318.39 328.40 254.48 256.02 259.27 261.45 256.90 
ESPqOB PEQtEYT = 31.63 20.89 12.42 8.48 10.15 16.96 27.09 37.83 46.31 50.24 48.58 41.76 
4~ES11000.  tPt-3 = 42.45 34.47 28.73 24.54 22.03 21.19 41.45 68.44 66.97 62.77 56.50 49.07 
SIGMA ES = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



PENN STATE YK. I IONOSPHERIC UOOELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 60.00 
S 10.7 = 100.00 S 10.7 (1A.U.I = 96.78 OAY = 356.00 MONTH = 12 
ZAUTION: THE GEOMAGWETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE ROOEL 

UNIVERSAL TIYE = 
LDCht T IME = 

ALTITUDE 
120.00 
130.00 
140.00 
150,OO 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500,OO 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
R50.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENS 
1.70 
1.47 
1.86 
2.14 
2.19 
2.11 
1.96 

, ITY  
1.70 
1.47 
1.87 
2.15 
2.19 
2.09 
1.92 
1.73 
1.54 
1.36 
1.71 
7.86 

22.45 
45.84 
73.90 

100.85 
122.34 
136.56 
143.72 
142.24 
129.20 
112.43 
95.78 
80.76 
-67.77 
56.76 
47.52 
39.79 
33.34 
21.51 
13.97 
9.13 
6.02 
4.01 
2.71 
1.88 
1.35 
1.03 
0.85 
0.76 
0.71 
0.68 
0.67 
0.67 

ELECTRON CONTENT = 5.39E 1 2  2.74E 1 2  1.96E 12 2.03E 12 2.26E 1 2  1.58E 12 1.42E 1 2  3.46E 12 9.46E 1 2  1.50E 1 3  1.56E 13 9.77E 12 
"CAK ELECTRON DEYSTTV = 2.48E 05 1.45E 05 1.07E 05 1.15E 05 1.32E 05 9.36E 04 7.97E 0 4  1.86E 05 4.29E 05 6.366 05 6.71E 05 4.33£ 0 5  
HEIGHT OF PEAK = 300.64 307.73 354.20 357.75 350.81 312.76 330.07 272.12 267.56 269.11 268.70 267.74 
ESPROB PERCFNT = 18.79 13.36 9.00 6.88 7.57 10.88 15.92 21.35 25.70 27.82 27.14 23.83 
hVNES11000. CY-3 = 21.55 20.04 18.71 17.70 17.06 16.84 21.55 26.84 26.57 25.79 24.59 23.13 
SIGYA ES = 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 0.51 0.55 0.60 



VENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -190.00 LATITUDE = -60.00 
5 10.7 = 100.00 S 10.7 (1A.U.I = 96.78 0AY = 356.00 MONTH = 12 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF M E  MODEL 

UNIVEPSbL TIME = 
LPCAL TIYE = 

ALTITUDE 
Z20.00 
130.00 
140.00 
150-00  
160,OO 
170.00 
180.00 
190.00 
200.00 
710.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460,OO 
480.00 
500-00  
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON CONTENT 
PEAK ELECTRON DENS1 
HEIGHT OF PEAK 
ESP408 PERCENT 
AVYESf1000. CM-3 
SIGUlA ES 

ELECTRON DENSITY METERS -3 X10-9 
79.86 72.57 54.34 37.26 

122.44 112.97 85.97 46.82 
149.61 139.84 111.80 67.57 
167.88 158.61 129.79 84.70 
179.86 172.39 143.55 98.03 
187.90 182.94 154.25 109.41 
195.38 192.91 163.23 119.61 
205.57 705.21 172.51 129.44 
221.19 222.46 184-34 140.36 
264.42 260.22 208.89 155.65 
306.64 314.66 249.92 195.01 
344.27 350.95 290.42 237.63 
374.62 380.12 327.10 280.05 
396.28 400.94 357.32 318.27 
409.03 413.27 379.56 349.11 
413.56 417.76 393.44 370.85 
411.12 415.58 399.44 383.19 
403.14 408.04 398.62 386.95 
391.04 396.47 392.28 383.54 
359.34 365.79 368.24 361.62 
323.57 330.76 336.17 328.89 
288.14 295.71 301.97 293.10 
255.22 262.87 268.91 758.49 
225.64 233.14 238.52 226.95 
199.52 206.73 211.34 199.04 
176.65 183.49 187.35 174.72 
156.69 163.12 166.33 153.65 
139.27 145.29 147.94 135.43 
124.05 129.67 131.86 119.66 

93.76 98.45 99.81 88.77 
71.78 75.70 76.56 66.89 
55.75 59.02 59.55 51.33 
44.10 46.83 47.15 40.39 
35.81 38.07 38.25 32.94 
30.11 31.99 32.07 28.15 
26.41 27.96 28.00 25.29 
24.16 25.46 25.47 23.69 
22.87 23.98 24.00 22.84 
22.15 23.14 23 -17  22.41 
21.77 22.68 22.72 22.19 
21.56 22.42 22.47 22.08 
21.45 22.29 22.34 22.02 
21.40 22.21 22.27 21.99 
21.37 22.17 22.23 21.98 

= 1.28E 13 1.31E 1 3  1.26E 13 1.14E 1 3  
TY = 4.14E 0 5  4.18E 05 4.00E 05 3.87E 05 

= 271.17 271.42 283.60 289.87 
= 67.51 65.48 56.13 41.96 
= 91.06 77.74 62.46 47.48 
= 0.51 0.55 0.60 0.65 



PENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = -40.00 
S 10.7 = 100.00 5 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL 
LOCAL TIME 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
98.79 

144.46 
172.69 
192.02 
205.42 
216.84 
230.84 
251.35 
281.31 
343.81 
438.92 
512.28 
579.11 
634.44 
675.33 
700.91 
711.97 
710.39 
698.51 
653.30 
592.78 
528.02 
465.32 
407.70 
356.26 
311.06 
271.68 

NSITY METERS -3 
87.30 57.67 

131.15 91.68 
158.98 118.44 
179.01 138.12 
194.26 154.76 
207.56 170.06 
222.59 186.16 
242.89 205.98 
271.37 232.49 
335.16 295.05 
427.40 387.94 
492.55 454.14 
550.69 514.99 
597.99 565.89 
632.33 604.01 
653.28 628.40 
661.71 639.64 
659.29 639.34 
648.06 629 -60 
607.21 590.32 
553.07 536.74 
495.09 479.01 
438.73 422.93 
386.67 371.31 
339.91 325.15 
298.59 284.55 
262.40 249.14 
230.83 218.40 
203.34 191.75 
149.23 139.64 
110.89 103.11 

83.68 77.50 
64.47 59.69 
51.13 47.59 
42.16 39.69 
36.39 34.79 
32.87 31.91 
30.82 30.30 
29.66 29.42 
29.02 28.95 
28.67 28.70 
28.48 28.56 
28.38 28.49 
28.32 28.45 

ELECTRON CONTEVT = 2.04E 1 3  1.95E 1 3  1.84E 13 1.84E 13 1.42E 13 1.23E 13 1.05E 1 3  8.43E 12 7.09E 12 1.02E 13 1.38E 13 1.77E 13 
.EAK ELFCTPON OEvSlTY = 7.13E 05 6.62E 0 5  6.41E 05 7.13E 0 5  6.60E 0 5  5.91E 05 5.08E 05 3.88E 05 3.07E 05 4.22E 05 5.70E 05 6-51E 05 
HEIGHT f l F  PFAK = 283.55 282.52 284.63 292.24 314.46 360.84 360.44 350.68 341.42 271.86 252.63 276.34 
ESPROB PFRC ENT = 83.93 81.91 73.51 60.98 47.69 37.19 32.30 34.32 42.72 55.25 68.54 79.04 
4VNES/1000. CM-3 = 186.25 160.59 130.97 101.65 76.05 56.13 42.47 34.71 32.21 101.65 209.93 203-73 
SIGYA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 

8 



PENN STATE MK. I IONOSPHERIC HODELS FOR UiNTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = -20.00 
S 10.7 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL PlYE - 12.00 14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 

ALTITUDE 
120.00 
130.00 
140.00 
P50.00 
160.00 
170.00 
180.00 
190-00  
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
29n.00 
300.00 
320.00 
?4ri,OO 
360.00 
380,OO 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800*00  
850.00 
900.00 
Q50.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
103.59 
149.42 
176.91 
194.48 
204.95 
212.38 
221.15 
234.91 
256.44 
287.62 
329.46 
382.31 
446.30 
561.70 
673.80 
799.87 
933.97 

1066.45 
1187.35 
1365.25 
1440.16 
1424.33 
1346.61 
1235.18 
1110.77 
986.38 
869.10 
762.23 
666.80 
475.67 
340.23 
245.13 
178.43 
131.74 
99.27 
77.01 
62.12 
52.50 
46.52 
42.95 
40.87 
39.68 
39.01 
38.63 

NSITY METERS -3 
89.55 53.71 

133.79 85.15 
161.80 112.04 
182.09 132.55 
197.69 151.09 
211.63 169.84 
227.75 191.24 
249.66 218.54 
280.30 255.05 
321.59 303.25 
374.45 364.48 
439.19 492.87 
552.43 611.53 
670.94 743.70 
800.95 882.26 
943.95 1016.63 

1091.15 1136.39 
1231.97 1233.69 
1356.55 1304.18 
1531.40 1363.75 
1595.88 1333.82 
1567.50 1246.72 
1477.29 1131.31 
1354.01 1007.48 
1218.52 886.89 
1083.79 775.41 

956.95 675.38 
841.27 587 -20 
737.80 510.23 
529.75 359.90 
381.35 255.83 
276.40 183.97 
202.25 134.41 
149.90 100.49 
113.11 77.64 

87.55 62.68 
70.15 53.28 
58.65 47.61 
51.33 44.34 
46.84 42.49 
44.16 41.47 
42.60 40.91 
4 1 - 7 1  40.60 
41.19 40.43 

ELFCTRON CONTFNT = 4.20E 1 3  4.68E 13 3.76E 13 2.42E 1 3  1.6RE 1 3  1.65E 13 1.55E 13 1.25E 13 9.51E 12 1.29E 1 3  2.OOE 13 2.78E 13 
'EAK FLECTRPN DENSITY = 1.44E 0 6  l.6OE 0 6  1.36E 0 6  9.36E 05 7.75E 0 5  8.22E 05 8. I lE 05 6.51E 05 4.72E 05 5.65E 0 5  8.18E 05 9.76E 05 
YEIGWT OF PEAK = 345.74 342.89 322.18 327.74 343.05 342.84 333.17 319.15 318.30 313.56 296.11 341.37 
ESPPOB PERCENT = 81.14 81.04 79.07 75.78 72.03 68.83 67.05 67.15 69.12 72.42 76.16 79.36 
4VNES/1000. CY-3 = 253.87 217.66 175.99 134.98 99.39 71.96 53.33 42.84 39.49 134.98 287.37 278.59 
SIGMA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



STATE YK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 0.0 
5 10.7 1 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 

UYEVERSAL TIYE = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME = 12 -00  14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 

ELECTRON DENSITY METERS -3 
93.70 78.81 9 44.45 

- 138.14 120.51 66.25 
164.39 146.60 90.58 
180.07 163.49 107.82 
187.42 173.75 120.85 
189.48 179.15 131.01 
189.88 182.29 138.93 
191.64 185.78 145.76 
196.98 191.77 153.10 
207.63 202.02 162.66 
224.90 217.94 176.07 
249.68 240.57 194.77 
282.45 270.57 219.88 
338.25 308.26 252.13 
405.74 376.11 291.94 
481.67 448.08 339.62 
562.88 528.62 423.81 
643.60 614.23 508.04 
717.73 699.14 602.78 
828.16 843.98 807.22 
876.40 931.29 983.65 
869.18 955.80 1090.20 
823.74 930.39 1119.27 
757.23 872.85 1086.99 
682.40 798.80 1015.85 
607.28 719.24 925.36 
536.28 640.92 829.03 
471.48 567.49 734.96 
413.53 500.61 647.39 
297.29 363.73 465.62 
214.80 264.79 334.06 
156.90 194.45 241.28 
116.48 144.78 176.38 

88.53 109.95 131.26 
69.55 85.87 100.24 
57.04 69.61 79.36 
49.11 58.99 65.73 
44.29 52.32 57.18 
41.47 48.27 52.02 
39.86 45.89 49.00 
38.95 44.51 47.29 
38.44 43.72 46.32 
38.16 43.27 45.77 
38.00 43.02 45.46 

ELECTSON CONTENT = 2.70E 1 3  3.01E 1 3  3.37E 13 2.44E 13 
pE4T ELECTRON DENSITY = 8.79E 05 9.56E 05 1.12E 06 1.OZE 06 
+EIGHT OF PEAK = 346.71 358.65 378.29 394.28 
ESPROB PERCENT = 52.52 58.24 56.81 48.63 
4VYES/1000. CM-3 = 164.02 146.14 125.08 103.64 
SIGMA ES = 0.51 0.55 0.60 0.65 



PENN STATE MK. I IOYOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGTTUOE = -190.00 LATITUDE = 20.00 
S 10.7 = 100.00 S 10.7 (1A.U.I = 96.78 OAY = 356.00 MONTH = 12 

UNIVERSAL T I Y E  = 
LOCAL T I M E  - - 

ELECTRON Of 
70.76 

iNS ITY 
58.03 
92.36 

119.00 
138.08 
153.42 
166.48 
179.24 
194.29 
214.28 
241.49 
277.52 
323.24 
379.04 
448.85 
575.76 
687.34 
812.86 
947.04 

1080.90 
1311.26 
1452.26 
1494.11 
1456.23 
1366.73 
1250.47 
1125.05 
1001.32 

885.21 
779.39 
562.79 
406.19 
294.67 
215.44 
159.14 
119.19 
91.01 
71.42 
58.09 
49.30 
43.70 
40.27 
38.21 
37.01 
36.30 

METERS -3 
34.70 
39 -14  
56.59 
73.47 
87.56 

100.88 
L15.05 
131  -48  
152.09 
179.24 
215.21 
261  -59  
319.23 
438 -65 
549.14 
671.16 
803.05 . 
935.95 

1059.80 
1248.50 
1335.88 
1330.85 
1261.75 
1157.38 
1039.15 
920 -49 
808.67 
707.03 
616.58 
436.61 
310.29 
222.31 
161.07 
118.50 

89.09 
69.09 
55.84 
47.37 
42.18 
79.11 
37.35 
36.36 
35.80 
35.49 

ELECTRON CONTENT = 4.03E 1 3  4.42E 13 3.73E 13 2.1OE 1 3  1.6OE 13 1.31E 13 1.00E 1 3  6.66E 12 3.96E 12 5.33E 12 2.16E 13 3.56E 13 
PEAK FLFCTQON DENSITY = 1.41E 06 1.49E 0 6  1.34E 06 9.09E 0 5  7.53E 05 6.48E 05 4.91E 05 2.90E 05 1.17E 05 1.97E 05 9.59E 05 1.37E 06 
HEIGHT nF PEAK = 340.33 359.36 348.43 327.26 332.85 306.14 287.96 287.04 323.97 299.97 278.40 317.61 
ESP708 PERCENT = 80.93 82.75 75.10 60.03 41.59 24.71 13.92 12.11 19.76 34.82 53.26 70.14 
4VYES/1000. CM-3 = 160.29 136.03 108.31 81.26 58.09 40.52 28.82 22.36 20.32 81.26 182.82 176.90 
SIGMA ES = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PFNN STATE YK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATlTUOE = 40.00 
S 10.7 = 100.00 S 10.7 (~A.u.) = 96.78 DAY = 356.00 MONTH = 12 

JNIVERSAL TIME = 
LOCAL TIME - 

ALTITUDE 
120.00 
130.00 
140.00 
150,OO 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
22O*OO 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
ROO.OO 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
L250.00 

ELEZTRnN CONTENT 
PEA< ELECTROY OEYSITY 
HEIGHT OF PFAK 
ESPROR PERCEYT 
BVNES11000. CM-3 
SIGYA ES 

ELECTRON DENSITY 
43.62 37.73 
65.09 48.41 
91.53 70.41 

113.28 89.78 
134.97 107.86 
160.39 128.15 
193.34 153.67 
238.29 187.87 
298.95 234.39 
462.52 383.71 
636.40 551.23 
714.63 624.87 
776.96 686.95 
820.49 734.01 
844.91 764.77 
851.85 779.79 
844.03 780.82 
824.54 770.28 
796.43 750.70 
724.70 693.78 
644.92 625.36 
566.47 555.19 
493.97 488.57 
429.20 427.90 
372.40 373.95 
323.09 326.60 
280.50 285.34 
243.81 249.50 
212.21 218.44 
151.03 157.63 
109.68 114.90 

79.25 84.71 
58.86 63.38 
44.89 48.40 
35.57 38.06 
29.60 31.14 
25.98 26.71 
23.89 24.00 
22.73 22.43 
22.11 21.54 
21.77 21.04 
21.60 20.77 
21.50 20.63 
21.45 20.54 

= 2.17E 1 3  2.07E 13 
= 8.52E 0 5  7. 82E 05 
= 269.36 275.73 
= 69.64 67.69 
= 96.03 82.93 
= 0.51 0.55 

METERS -3 X10-9 ICM. - 
19.82 1.70 1.70 
19.88 1.47 1.47 
18.37 1.86 1.87 



PENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 60.00 
S 10.7 = 100.00 S 10.7 (1A.U.t = 96.78 DAY = 356.00 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TINE = 
LOCAL TIME - - 
ALTITUnE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
710.00 
220.00 
230.00 
240.00 
250.00 
ZhO.OO 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
3R0.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

~ 0 0 0 . 0 0  
1050.00 
1100.00 
1150,OO 
1200.00 
1250-00  

0.0 2.00 
12.00 14.00 

ELECTRON DENSITY 
22.25 11.62 
21.26 15.08 
20.45 14.41 
25.27 13-33 
34.82 13.58 
46.78 16.43 
62.27 22.64 
85.46 33.64 

122.82 53.57 
338.39 284.66 
563.72 542.83 
620.45 594.92 
661.94 633.10 
687.21 656.58 
697.20 666.15 
693.99 663.64 
680.19 651.32 
658.44 631.54 
631.13 606.44 
567.52 547.27 
500.78 484.41 
437.11 423.82 
379.31 368.37 
328.24 319.06 
283.78 275.93 
245.38 238.54 
212.34 206.30 
183.95 178.56 
159.55 154.70 
112.42 108.68 

79.84 76.99 
57.12 55.05 
41.15 39.83 
29.87 29.29 
21.88 22.06 
16.22 17.19 
12.24 14.02 

9.47 12.04 
7.61 10.87 
6.40 10.20 
5.65 9.83 
5.22 9.62 
4.97 9.51 
4.83 9.45 

METERS -3 X10-9 
1.70 1.70 

MONTH 

ELECTRON CONTENT = 1.59E 1 3  1.52E 13 7.99E 12 3.38E 12 1.54E 12 1.12E 12 1.35E 12 1.81E 12 1.35E 12 1.25E 12 3.88E 12 l.lOE 13 
' E A K  FLECTRON DEQSITY = 6.9RE 05 6.67E 0 5  3.44E 05 1.35E 05 6.48E 04 6.03E 04 7.55E 04 1.05E 05 7.93E 0 4  7.00E 0 4  2.12E 05 5.27E 05 
HEIGHT OF PEAK = 262.30 262.68 260.30 296.42 305.87 355.93 359.83 351.80 314.33 330.34 263.03 260.35 
ESPROB PFRCENT = 36.66 35.55 30.81 23.69 16.10 10.08 7.24 8.34 13.09 20.21 27.79 33.82 
AVNES11000. CM-3 = 40.69 37.85 34.42 30.80 27.39 24.48 22.29 20.94 20.48 30.80 43.22 42.57 
SIGV1A E S  = 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 0.55 0.51 0.50 



PENN STATE MK. I IOYOSPHERIC MODELS FOR WlNTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -60.00 
S 10.7 = 100.00 S 10.7 (lA.U.1 = 96.78 
CAUTION: THE GEOYAGNETIC LATITUDE OF THIS STATION IS BEYOND 

UNIVERSAL TIME = 
LOCAL TIME - - 
PLTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
190.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
2flO.00 
290.00 
300.00 
320.00 
340.00 
360.00 
390.00 
400.00 
4ZO.OO 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
37.26 

NSITY 
54.34 
87.72 

115.74 
135.23 
149.33 
159.53 
169.18 
182.46 
203.27 
247.23 
296.99 
324.47 
340.86 
346.76 
343.93 
334.57 
320.76 
304.29 
286.48 
250.46 
217.04 
187.70 
162.55 
141.17 
123.01 
107.55 
94.33 
82.98 
73.21 
54.17 
40.91 
31.86 
26.01 
22.55 
20.71 
19.82 
19.41 
19.22 
19.14 
19.10 
19.08 
19.07 
19.07 
19.07 

DAY = 356.00 
THE RANGE OF THE MODEL 

MONTH 

14.00 
20.00 

22.34 
21.33 
20.47 
24.97 
33.48 
42.19 
49.90 
57.01 
64.09 
71.60 
80.30 

100.40 
132.34 
167.29 
203.83 
237.93 
265.94 
285.68 
296.63 
295.95 
275.60 
246.85 
216.70 
188.54 
163.60 
142.04 
123.60 
107.88 
94.46 
68.74 
51.14 
39.15 
31.28 
26.44 
23.74 
22.36 
21.70 
21.39 
21.24 
21.18 
21.15 
21.13 
21.13 
21.12 

ILEtTRON CONTENT = 7.27E 1 2  9.40E 12 1 . l l E  13 1.22E 13 1.18E 1 3  1.14E 13 1.03E 13 8.38E 12 6.lOE 12 4.83E 12 4.62E 12 5.hOE 12 
PEAK ELECTPON OEUSITY = 2.646 0 5  3.476 05 3.74E 05 3.90E 0 5  3.63E 0 5  3.53E 05 3.36E 05 3.00E 05 2.4% 05 1.8OE 05 1.71E 0 5  1.82E 05 
HEIGHT OF PEAK = 263.83 251.37 263.08 270.99 271.19 283.08 289.53 309.07 352.12 354.54 348.62 338.85 
FtPRDR PFRCFNT = 35.95 51-27 63.49 69.33 67.23 57.75 43.43 28.11 15.90 10.06 12.16 21.64 

SIGMA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



W'ENN STATE HK, I IOYOSPHERIC MODELS FOR MINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -40.00 
5 10.7 = 100.00 S 10.7 (1A.U.l = 96.78 DAY = 356.00 HONTH = 12 

3NIVERSAL TIME = 
LOCAL TIME - - 

ALTITUDE 
120.00 
130.00 
140.00 
150-00  
160.00 
170.00 
B80,OO 
L90,OO 
200.00 
210,OO 
220.00 
230.00 
240-00  
250.00 
260.00 
270.00 
290,OO 
290.00 
300,OO 
320.00 
340,OO 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
4 8 0 - 0 0  
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
ROO.OO 
850.00 
900.00 
950.00 

1000,00 
1050.00 
1lOO.00 
1150.00 
1200.00 
1250.00 

ELECT90N CONTEWT 
3EAK ELECTQ3N DEN 
HEIGHT OF PEAK 
ESP90R PEPCENT 
AVYES11000. CM-3 
SIGMA ES 

FLECTRON DENSITY METERS -3 X10-9 
32.69 57.66 87.26 98.75 
34.33 93.37 
51.20 122.07 
68.81 142.84 
82.33 159.18 
93.29 173.37 

102.33 189.80 
110.50 213.61 
120.05 249.16 
137.43 323.40 
175.70 395.18 
213.20 429.34 
244.59 448.64 
266.36 454.14 
277.63 448.39 
279.48 434.32 
274.01 414.70 
263.48 391.83 
249.88 367.43 
219.14 318.55 
189.07 273.57 
162.44 234.26 
139.76 200.71 
120.71 172.35 
104.72 148.42 

91.26 128.20 
79.86 111.08 
70.15 96.55 
61.84 84.18 
45.87 60.70 
35.09 45.12 
28.19 35.16 
24.22 29.25 
22.22 26.08 
21 -32  24.53 
20.95 23.82 
20.79 23.50 
20.73 23.36 
20.70 23.29 
20.69 23.27 
20.69 23.25 
20.68 23.25 
20.68 23.25 
20.68 23.24 

= 7.63E 1 2  1.15E 13 
SITY = 2.80E 0 5  4.54E 05 

= 267.13 249.46 
= 50.27 64.77 
= 87.64 182.28 
= 0.55 0.51 



DENV STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -20.00 
5 10.7 = 100.00 S 10.7 [lA.U.) = 96.78 OAY = 356.00 MONTH - 12 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LDCAL TIWE 5 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 

ELECTRON DEN 
24.5 8 
22.69 
24-25 
34.3 1 
46.11 
56.24 
65.43 
74.64 
84.87 
97.94 

131.93 
178.53 
230.81 
284.22 
331.24 
366.11 
386.45 
392.92 
388.00 
355.98 
310.97 
265.09 
223.58 
187.95 
158.07 
133.27 
112.76 

95.80 
81.78 
56.59 
41.45 
32.99 
28.74 
26.80 
25.98 
25.64 
25.50 
25.44 
25.42 
25.41 
25.41 
25.40 
25.40 
25.40 

S ITY 
53.70 
86.72 

115.26 
136.15 
153.20 
168.57 
186.37 
211.69 
249.00 
329.45 
442.58 
523.36 
590.79 
638.90 
665.90 
673.33 
664.62 
643.81 
614.73 
543.96 
469.81 
400.80 
340.06 
288.05 
244.11 
207.21 
176.27 
150.35 
128.63 

88.48 
62.85 
46.96 
37.67 
32.66 
30.16 
28.99 
28.45 
28.20 
28.09 
28.04 
28.01 
28.00 
28.00 
28.00 

METERS -3 
89 -49 

134.27 
162.10 
180.07 
190.57 
197.32 
204.92 
217.37 
237.80 
268.36 
317.13 
396.79 
484.31 
573.00 
654.86 
723.14 
773.62 
804.94 
818.04 
799.81 
742.73 
667.79 
588.80 
513 -31  
444.76 
384.25 
331.65 
286.32 
247.44 
173.05 
122.78 
88.93 
66.40 
51.81 
42.76 
37.45 
34 -49 
32.91 
32.08 
3 1.65 
3 1  -43 
31.31 
31.25 
31.22 

ELECTRON CONTEUT = 9.65E 12 1.64E 1 3  2.25E 13 3.01E 1 3  3.34E 1 3  2.74E 13 2.21E 1 3  1.56E 13 1.40E 13 1.21F 13 9.10E 12 7.41E 12 
'EAY ELECTROY DEYSITY = 3.93E 05 6.73E 0 5  8.19E 05 1.07E 06 1.18E 0 6  9.996 05 8.70E 05 7.28E 05 6.76E 05 5.986 05 4.29E 05 3.26E 05 
HEIGHT OF PEAK = 290.23 269.20 303.04 308.39 306.24 296.80 303.85 324.02 356.81 352.44 340.51 334.44 
ESPSOB PERCENT = 65-63 74.51 81.67 85.20 84.15 78.80 70.59 61.71 54.54 51.01 52.06 57.41 
AVNES11000. CM-3 = 128.87 266.39 258.51 236.31 203.72 166.09 128.87 96.36 71.08 53.75 43.90 40.74 
SIGUIA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



DENY STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 0.0 
S 10.7 = 100.00 S 10.7 (1A.U.) = 96.78 0A.Y = 356.00 UONTH = I 2  

JYIVEQSAL TIYE = 
LOCAL TIME - - 
ALTITUDE 

120.00 
ELECTRON Dt 

1.70 
1.49 
1.94 
2 - 1 8  
2.15 
1.97 
1.74 
1.52 
1.32 
1.14 
0.98 
5.52 

25.75 
71.53 

139.47 
213.50 
277.00 
320.89 
343.98 
342.74 
303.02 
263.79 
220.99 
183.42 
151.77 
1 25.62 
104.24 

86.86 
72.81 
48.73 
35.54 
28.89 

i NS I T Y  
44.45 
67.82 
94.49 

113.18 
126.85 
136.43 
143.60 
151.31 
162.74 
180.77 
207.62 
244.66 
305.14 
387.40 
475.87 
561.55 
635.31 
690.81 
725.44 
736.77 
692.94 
621.70 
542.59 
466.28 
397.47 
337.53 
286.30 
242.91 
206.35 
138.44 
94.54 
66.33 
48.57 
37.84 
31.74 
28.50 
26.88 
26.09 
25.71 
25.52 
25.44 
25.39 
25.37 
25.36 

METERS -3 
78.78 

121.28 
147.76 
163.47 
170.27 
170.48 
167.65 
164.83 
164.22 
167.41 
175.67 
190 -00 
211.10 
239.37 
275.04 
320.53 
392.22 
469.38 
555 -00 
726.63 
855.26 
914.45 
909.38 
859.98 
786.59 
704.21 
622.07 
545 -08 
475.39 
335.12 
236 -47 
168 -24 
121.28 
89.15 
67.47 
53.18 
44.11 
38.61 
35.41 
33.61 
32.62 
32.08 
31.79 
3 1  -63 

ELFCTRON CnNTFYT = 7.48E 1 2  1.85E 13 2.69E 13 3.55E 1 3  4.24E 13 3.91E 13 2.56E 13 2.08E 1 3  1.60E 13 1.14E 13 8.51E 12 5.69E 12 
PEA< FLECTROY OEVSITY = 3.50E 05 7.41E 05 9.19E 05 1.15E 06 1.37E 06 1.33E 06 1.09E 06 9.77E 05 8.18E 05 5.87E 05 4.30E 05 2.54E 05 
HEIGHT OF PEIK = 308.85 312.98 367.87 383.19 384.13 375.94 381.47 390.75 313.42 298.80 281.93 285.78 
ESPRDB PERCENT = 25.77 43.09 60.02 72.03 75.90 70.59 57.53 40.21 23.28 11.27 7.40 12.71 
PVNES11000. CM-3 = 96.02 195.50 189.82 173.80 150.25 123.03 96.02 72.36 53-88 41.15 33-88 31-54 
SfGllA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PENN STATE MK. I IONOSPHERIC HOOELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 20.00 
S 10.7 = 100.00 S 10.7 ( ~ A . u . )  = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 

ELEtTRON CONTENT 
'FAK ELECTRON DEN 
HEIGHT OF PFAK 
ESPROB PERCENT 
AVNES/1000. CM-3 
SlGYA ES 

0.0 2.00 4.00 6.00 8.00 10.00 12.00 
6.00 8.00 10.00 12.00 14.00 16.00 18 -00  

ELECTRON DENSITY METERS -3 X10-9 (CM. -3 XLO-31 
1 - 7 0  34.70 58.03 70.75 58.03 34.70 1.70 
1.49 39.95 93.39 110.95 92.27 39.13 1.47 
1 - 9 6  60 -37  121.40 138.02 118.61 56.54 1.86 
2.18 79.74 141.78 156.49 137.01 73.27 2.14 
2.15 96.97 158.29 169.27 151.11 87.00 2.19 
1.97 115.58 172.85 178.14 162.16 99.64 2.11 
1 - 7 4  138.80 188.77 185.99 171.91 112.62 1.96 
1.52 170.98 210.06 195.89 182.68 127.09 1.79 
1.32 217.18 240.30 210.53 196.87 144.68 1.61 
1.14 354.65 282.03 232.08 216.59 167.49 1.45 
5.34 468.30 336.43 262.04 243.52 197.66 1.29 

23.03 596.01 403.91 301.24 278.75 236.89 1.16 
60.31 731.31 518.99 350.02 322.81 286.20 4.34 

112.55 859.05 644.99 408.57 376.00 346.08 23.99 
166.77 965.18 782.22 503.31 438.56 416.89 83.15 
211.19 1040.95 933.97 608.58 510.94 499.16 204.08 
240.29 1083.73 1088.69 723.62 636.14 62'2.12 388.36 
254.15 1095.83 1232.80 850.52 756.56 773.84 612.50 
255.78 1082.39 1354.67 981.61 891.16 933.89 840.87 
236.70 1003.11 1506.16 1215.48 1188.40 1263.83 1196.56 
205.26 888.82 1533.23 1374.40 1459.15 1531.73 1353.12 
172.83 767.52 1467.32 1431.22 1640.13 1681.00 1348.96 
143.76 653.49 1348.00 1404.70 1711.35 1709.16 1254.94 
119.13 552.40 1206.47 1322.82 1688.36 1645.98 1124.03 
98.50 465.45 1062.43 1211.50 1600.66 1527.65 986.20 
82.28 391.84 926.52 1089.45 1476.58 1343.64 855.73 
68.96 330.00 803.46 968.29 1337.39 1233.65 738.27 
58.33 278.25 694.66 854.35 1196.86 1089.11 635.18 
49.92 234.98 599.78 750.53 1062.89 955.76 545.89 
36.22 155.42 415.48 538.59 776.84 681.67 374.12 
29.45 104.56 2R9.35 386.24 563.69 484.99 258.04 
26.41 72.21 203.28 278.45 409.85 346.79 179.92 
25.13 52.01 144.48 202.42 299.71 249.98 127.59 
24.61 39.90 104.39 148.81 220.92 182.14 92.91 
24.40 33.08 77 -29  111.13 164.55 134.63 70.43 
24.32 29.51 59.30 84.87 124.32 101.55 56.39 
24.28 27.73 47.75 66.87 95.82 78.84 48.04 
24.27 26.88 40.63 54.87 75.91 63.60 43.32 
24.26 26.48 36.45 47.14 62.32 53.71 40.76 
24.26 26.29 34.09 42.34 53.33 47.54 39.41 
24.26 26.20 32.80 39.47 47.57 43.82 38.70 
24.26 26 -16  32.10 37.79 44.00 41.64 38.33 
24.26 26.14 31.72 36.83 41.84 40.39 38.14 
24.26 26.13 31.51 36.27 40.56 39.67 38.04 

= 6.00E 1 2  2.48E 1 3  4-O8E 13 4.21E 13 5.19E 13 4.82E 13 3.10E 1 3  
SITY = 2.566 05 l.lOE 06 1.54E 06 1.43E 06 1.7lE 0 6  1.71E 06 1.37E 06 

= 296.40 289.35 334.70 362.62 384.26 375.08 348.83 
= 27.70 45.32 62.31 74.14 77.62 71.83 58.32 
= 93.22 194.04 188.25 171.96 148.05 120.47 93.22 
= 0.55 0.51 0.50 0.51 0.55 0.60 0.65 



PENN STATE YK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 40.00 
S 10.7 = 100.00 s 10.7 I ln.u.1 = 96.78 DAY = 356.00 MONTH = 12 

UNIVERSAL TINE = 
L O C A L  TINE - - 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.170 
230.00 
240.00 
250.00 
260.00 
270.00 
780.00 
790.00 
300.00 
320.00 
340.00 
360.00 
350.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700*00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

NSITY METERS -3 
19.82 37.73 
19.77 49.06 
18.34 72.70 
21.90 93.61 
30.80 114.17 
41.80 138.93 
55.34 172.38 
75.39 219.88 

108.66 285.97 
263.44 459.71 
417.65 626.85 
457.60 691.41 
481.30 736.37 
489.48 760.98 
484.70 767.05 
470.13 757.71 
448.88 736.58 
423.60 707.09 
396.29 672.22 
341.04 595.21 
289.84 518.11 
245.04 446.94 
206.91 383.93 
174.85 329.33 
148.05 282.55 
125.66 242.66 
106.95 208.71 

8.00 
14.00 

rcn. -3 
37.73 
48.43 
70.57 
90.35 

109.35 
131.40 
160.06 
199.30 
253.06 
421.14 
595.40 
662.55 
715.46 
752.05 
772.29 
777.66 
770.45 
753.29 
728.69 
665.91 
595.70 
526.19 
461.49 
403.28 
351.89 
307.01 
268.01 
234.22 
204.96 
147.75 
107.55 

79.16 
59.08 
44.95 
35.17 
28.60 
24.36 
21.77 
20.26 
19.40 
18.93 
18.67 
18.53 
18.46 

ELEZTRON CONTENT = 4.37E 12 1.05E 13 1.80E 13 2.24E 1 3  7.01E 13 1.30E 13 7.73E 12 4.77E 12 3.50E 12 3.31E 12 3.74E 1 2  3.37E 12 
DEAK ELECTPOM DENSITY = 1.61E 05 4.90E 05 7.67E 05 9.07E 0 5  7.78E 05 5.32E 0 5  3.17E 05 1.80E 05 1.11E 05 9.84E 04 1.25E 0 5  9.89E 04 
HEIGHT OF PEAK = 324.02 250.91 258.58 264.13 268.94 262.11 290.52 304.34 341.38 343.28 336.46 323.81 
ESPRnR PERCENT = 33.87 47.65 58.60 63.79 61.81 53.21 40.29 26.50 15.55 10.37 12.34 20.94 
AVNES/1000. CN-3 = 49.51 95.15 92.57 85.29 74.55 62.04 49.51 38.40 29.58 23.40 19.82 18.65 
SIGMA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



PENN STATE YK. I IOYOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 60.00 
S 10,7 = 100.00 S 10.7 (1A.U.) = 96.78 DAY = 356.00 MONTH = 12 
CbUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYONO THE RANGE OF THE MODEL 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120*00  
130.00 
140.00 
150.00 
160.00 
170.00 
180,OO 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320,OO 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460-00  
48 0.00 
500.00 
550.00 
600,OO 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
1.70 1.70 
1.49 1.49 
1.94 1.93 
2.18 2.18 
2.15 2.16 
1.97 2.00 
1.74 1 -80  
1.52 8.12 
1.32 24.90 
1.14 53.20 
0.98 88.24 
0.85 122.52 
0.74 150.15 
1.12 168.56 
5.14 177.91 

14.20 179.79 
27.73 176.23 
42.69 169.07 
55.76 159.76 
70.19 138.62 
70.70 117.72 
64.03 98.95 
55.14 82.79 
46.36 69.14 
38.55 57.71 
31.91 48.19 
26.36 40.27 
21.78 33.68 
18.00 28.19 
11.22 18.16 
7.05 11.77 
4.48 7.69 
2.89 5.07 
1.92 3.38 
1.33 2.30 
1 - 0 0  1.61 
0.82 1.19 
0.73 0.94 
0.69 0.80 
0.67 0.73 
0.67 0.69 
0.66 0.68 
0.66 0.67 
0.66 0.66 

METERS -3 X10-9 
11.62 22.25 
15.09 21.26 
14.26 20.45 
13.18 25.23 
14.04 34.62 
17.95 46.09 
24.45 60.41 
33.53 81.11 
47.25 113.77 

178.55 310.14 
335.14 523.43 
376.49 581.71 
407.79 626.26 
427.72 655.48 
436.61 669.74 
435.86 670.71 
427 -37 660.76 
413.15 642.40 
395.00 618.00 
352.60 558.85 
308.48 495.13 
266.93 433.48 
229.69 377.05 
197.21 326.92 
169.25 283.12 
145.34 245.19 
124.95 212.49 
107.57 184.35 
92.74 160.12 
64.42 ,113.22 
45.11 80.68 
31.82 57.88 
22.59 41.78 
16.13 30.33 
11.58 22.13 

8.36 16.23 
6.06 11.96 
4.43 8.85 
3.25 6.58 
2.41 4.92 
1.81 3.70 
1.39 2.81 
1.09 2.15 
0.90 1.67 

ELECTRON CONTENT = l.29E 1 2  3.33E 12 9.45E 12 1.55E 13 1.47E 1 3  8.09E 12 3.82E 1 2  1.38E 12 1.46E 12 2.09E 12 2.31E 12 1.36E 12 
PEA< ELECTRON OEVSITY = 7.18E 0 4  1.8OE 05 4.37E 0 5  6.72E 05 6.36E 0 5  3.52E 05 1.65E 05 7.21E 04 7.93E 04 1.19E 05 1.34E 05 7.99E 04 
HEIGHT OF PEAK = 330.36 267.93 264.05 265.72 265.60 264.05 298.74 306.87 355.45 359.21 351.70 313.28 
ESPROB PERCENT = 17.66 23.99 29.05 31.47 30.61 26.70 20.79 14.45 9.40 6.97 7.83 11.74 
4VNES11000. CY-3 = 25.65 33.63 33.21 32.02 30.21 28.00 25.65 23.40 21.46 19.98 19.06 18.75 
SIGYA ES = 0.55 0.51 0.50 0.51 0.55 0.60 0.65 0.69 0.70 0.69 0.65 0.60 



DENU STATE MK. I IONOSPHERIC MODELS FOR VEPNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = -60.00 . . . 
S 10.7 = 200.00 S 10.7 l1A.U.) = 198.16 DAY = 80.00 MONTH = 3 
CAUTIOY: THE GEDYAGNETlC LATITUDE OF THIS STATION I S  BEYOVO THF QANGE OF THE MODEL 

ALTITUDE EL 
120.00 
130.00 
140.00 
150.00 
160,OO 
170.00 
180.00 
190,00 
200.00 
710.00 
220.00 
730.00 
240.00 
250.00 
260.00 
270.00 
280,OO 
790.00 
300.00 
320.00 
340.00 
360.00 
3R0.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
559.00 
600.9n 
650.00 
700.00 
750.00 
800.00 
e50.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250,OO 

ELEITRON CONTFNT - 
n€A< FLECTPON OEYSITY = 
HEIGHT QF OEAK = 
ESP108 PERCENT - 
4VYES11000. CM-3 - - 
S I G Y A  ES - 

ECTRON DENSITY METERS -3 X10-9 
2.02 2.02 2 -02 2.60 
1.74 1.75 1.75 8.13 
2.16 2.18 2.20 10.79 
2.52 2.54 2.56 11.25 
2.67 2.67 2.68 10.93 
2.66 2.64 2.63 10.53 
2.55 2.52 2.50 10.43 
2.40 2.35 2.32 11 -10  
2.22 2.17 2.13 13.14 
2.04 1.98 1.94 1 6 - 8 1  
1.86 1.80 1.76 134.66 
1.70 1.63 1.59 187.23 
1.54 1.48 1.44 230.22 
1.40 1.34 1.57 277.83 
1.2 8 1.21 6.97 328.06 
1 - 8 9  4.28 21.31 677.52 
7.57 14.40 49.01 422.69 

21.73 35.75 90.85 460.73 
48.22 70.47 142.96 489.85 

137.28 168.39 250.94 519.65 
242.50 264.87 378.18 516.39 
322.62 326.26 361.76 490.44 
362.52 348.26 361 -08 451.98 
369.35 341.84 340.16 408.55 
352.54 319.42 309.87 364.88 
375.55 289.99 276.84 323.56 
294.32 258.91 244.62 285.79 
262.81 228.96 214.81 251.95 
233.01 201.41 188.02 221.99 
170.34 144.92 134.20 162.12 
124.40 104.34 96.06 119.23 

91.72 75.78 69.36 88.48 
68.78 55.86 50.77 66.35 
52.93 42.11 37.95 50.40 
42.22 32.80 29.25 38.95 
35.21 26.66 23.50 30-83 
30.79 22.78 19.84 25.20 
28.10 20.41 17.60 21.44 
26.52 19.02 16.28 19-02 
25.61 18.22 15.53 17.53 
25.09 17.77 15.10 16.64 
24.79 17.52 14.87 16 -12  
24.62 17.38 14.73 15.83 
24.52 17.30 14.66 15.66 

1.03E 1 3  9.20E 12 9.33E 12 1.48E 13 
3.69E 05 3.49E 05 3.65E 05 5.22E 05 

393.93 384.07 369.03 327.43 
11.20 12.96 20.22 31.03 
31.63 26.27 24.54 71.65 

0.68 0.63 0.55 0.48 



PENN STATE MK. F IONOSPHERIC MOOELS FOR VEPNAL EOUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = -40.00 
S 10.7 = 200.00 S 10.7 (lA.U.1 = 198.16 DAY = 80.00 

UNIVERSAL TIME = 
l OCAL TIME - - 

ELECTRON DEh 
2.02 
1.74 
2.16 
2.52 
2.67 
2.66 
2.55 
2.40 
2.22 
2.04 
1.86 
1.70 
1.54 
1.40 
1.28 
3.68 

13.18 
34.67 
71.93 

186.68 
31 1.89 
401.19 
441.68 
443.25 
421.00 
386.95 
348.82 
310.91 
275.35 
201.05 
146.82 
108.32 

81.38 
62.81 
50.32 
42.18 
37.09 
34.01 
32.20 
31.17 
30.57 
30.24 
30.05 
29.94 

METERS -3  
2.02 
1.75 
2.20 
2.56 
2 -68 
2 -63 
2.50 
2 -32 
2.13 
1.94 
1.76 
1.59 
1.44 
1.30 
1.47 
6.39 

19.26 
43.93 
81.02 

176.40 
262.01 
311 -48 
325.19 
314.82 
291 -60 
263 -26 
234.19 
206.62 
181.50 
130.51 
94.28 
69.08 
51.82 
40.24 
32.70 
27.99 
25.17 
23.54 
22.63 
22.12 
21.83 
2 1  -68 
21.59 
21.54 

ELFZTRCIN CflNTFNT = 1.25E 1 3  9.81E 12 8.81E 12 1.36E 13 4.08E 13 6.53E 13 7.43E 13 
'FA< ELFCTRON OEYSITY = 4.46E 05 3.60E 05 3.25E 05 5.17E 05 1.35E 0 6  1.95E 06 2.05E 0 6  
HEIGHT nF PEAK = 390.54 382.56 379.57 337.59 295.79 309.28 320.15 

MONTH = 3 



PENN STnTE MU. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = -20.00 
5 10.7 = 200.00 S 10.7 IlA.U.1 = 198.16 DAY = 80.00 

UNIVERSAL TINE = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 
LOCAL TIWE = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 

RLTITUOE 
120.00 
130,OO 
140.00 
150.00 
160.00 
170-00  
180,OO 
190.00 
200.00 
? 1 0 * 0 0  
220,oo 
230.00 
240.00 
250,OO 
260.00 
270.00 
280.00 
290,OO 
300,OO 
-i20.00 
340"00  
360.00 
380.00 
400.00 
420.00 
440,OO 
460.00 
480.00 
500.00 
550.00 
600,OV 
650.00 
700,OC 
750.00 
QOO.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150,OO 
1200.00 
1750.00 

ELECTRON DEN 
2.02 
1.74 
2.16 
2.52 
2.67 
2.66 
2.55 
2.40 
2.22 
2.04 
1.86 
1.70 
1.54 
3.27 

14.37 
44.06 

102.54 
193.21 
309.58 
563.28 
760.06 
859.31 
874.84 
837.02 
771.85 
695.44 
620.45 
548.72 
483.32 
349.68 
253.22 
184.67 
136.22 
102.21 

78.61 
62.58 
52.00 
45.28 
41.16 
38.71 
37.29 
36.48 
36.01 
35.74 

S ITY 
2.02 
1.75 
2.18 
2.54 
2.67 
2.64 
2.52 
2.35 
2.17 
1.98 
1.80 
1 -63  
1-48 
2.11 
9.67 

30.38 
71.51 

135.10 
215.93 
387.89 
51 5.20 
573.85 
576.81 
546.09 
499.24 
447.25 
396.05 
348.45 
305.53 
219.03 
157.63 
114.70 

84.98 
64.67 
51.12 
42.38 
36.97 
33.74 
31.89 
30.84 
30.25 
29.93 
29.75 
29.65 

ELFCTRON CCNTENT = 2.31E 13 1.53E 13 1.13E 13 1.46E 13 5.12E 1 3  7.90E 13 1.01E 1 4  
P E A <  ELFCTQDN OEYSITY = 8.77E 05 5.81F 05 4.18E 05 5.39F 05 1.64E 06 2.23E 06 2.66E 06 
HEIGHT OF PFAK = 374.33 370.88 389.77 356.72 313.89 342.43 355.90 
ESPROS PERCFNT = 35.39 36.11 40.69 47.90 55.81 62.31 65.64 
fiVYES11000. CW-3 = 36.79 28.17 25.47 107.71 246.78 238.65 215.83 
SIGYA ES - - 0.68 0.63 0.55 0.48 0.42 0.40 0.42 

MONTH = 3 



PENV STATE YK. I POYOSPHEQIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = 0.0 
S 10.7 = 200-00 5 10.7 t1A.U.) = 198.16 DAY = 80.00 MONTH * 3 

jN1VERSb.L TIME = 
LOCAL TIME - 

ALTITUDE 
120.00 

ELECTRnN CONTFNT 
P E A K  ELECTRON OEY 
HElGHT OF PFAK 
ESPROB PERCENT 
AVNES/I000. CM-3 
SIGMA ES 

ELECTRON DENSITY HETERS -3 XLO-9 (CM. -3 X10-3) 
2.02 2.02 2.02 2.02 70.36 146.20 
1.74 1.75 1.75 1.75 124.88 223.15 
2.16 2 -18  2.20 2.21 169.62 258.65 
2.52 2.54 2.56 2.57 197.65 275.64 
2.67 2.67 2.68 2.68 218.29 284.81 
2.66 2 -64  2.63 2.63 237.70 290.86 
2.55 2.52 2.50 2.48 259.74 296.87 
2.40 2.35 2.32 2.30 287.66 305.15 
2.22 2.17 2.13 2.11 324.45 317.58 
2.04 1.98 1.94 1.92 372.51 335.65 
1.86 7.05 5.79 1.75 433.35 360.56 
5.28 33.37 24.17 5.39 548.41 393.12 

26.49 106.36 69.92 19.49 690.05 433.81 
89.44 251.63 153.34 51.33 825.66 482.82 

223.45 475.13 272.87 106.02 974.45 540.22 
443.37 756.35 414.71 181.89 1132.21 606.05 
737.71 1058.02 559.43 270.75 1291.46 694.61 

1072.73 1341.88 689.61 361.51 1443.62 842.24 
1406.99 1580.01 794.05 444.14 1580.90 961.63 
1945.08 1874.88 913.09 561.89 1788.94 1232.30 
2225.45 1948.54 930.52 610.13 1894.25 1530.44 
2277.74 1875.87 884.74 605.51 1905.05 1811.47 
2183.06 1727.86 808 -39 569.91 1844.40 2034.41 
2012.85 1551.54 722.01 519.93 1737.66 2176.90 
1814.16 1373.10 636.59 465.76 1606.14 2236.63 
1613.52 1205.26 557.26 412.85 1465.21 2224.85 
1424.16 1053.21 485.96 363.77 1324.57 2158.60 
1251.66 918.23 422.98 319.51 1191.02 2055.27 
1097.59 799.73 367.90 280.20 1066.74 1929.74 

787.97 566.03 259.76 201.67 803.75 1585.75 
566.53 401.93 184.27 145.84 604.40 1255.93 
409.10 286.86 131.66 106.45 455.91 999.62 
297.09 205.99 95.02 78.79 345.62 787.33 
217.23 149.03 69.55 59.54 263.55 620.94 
160.24 108.88 52.00 46.35 202.29 491.25 
119.62 80.64 40.10 37.55 156.46 390.24 

90.83 60.92 32.24 31.87 122.13 311.48 
70.66 47.35 27.24 28.35 96.48 249.98 
56.81 38.25 24.18 26.24 77.42 201.92 
47.56 32.34 22.39 25.01 63.41 164.38 
41.60 28.65 21.36 24.30 53.27 135.10 
37.88 26.42 20.79 23.90 46.10 112.38 
35.63 25.12 20.47 23.68 41.14 94 -88  
34.30 24.37 20.29 23.55 37.80 81-52 

= 5.70E 1 3  4.68E 13 2.26E 1 3  1.60E 13 6.21E 13 8.78E 13 
SlTY = 2.28E 0 6  1.95E 06 9.34F 05 6.13E 05 1.91F 06 2.24E 06 

= 355.49 338.25 333.98 347.38 352.35 426.15 
= 22.35 19.95 21.92 27.73 35.82 44.03 
= 33.32 25.38 22.90 99.11 228.80 221.21 
= 0.68 0.63 0.55 0.48 0.42 0.40 



PENN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDF = 0.0 LATITUDE = 20.00 
S 10.7 = 200.00 S 10.7 (1A.U.l = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 
LOCAL TIME - - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210*00  
220.00 
230.00 
240.00 
250,OO 
260.00 
270.00 
280.00 
290,OO 
300.00 
320.00 
340.00 
360.00 
330.00 
~ 0 0 . 0 0  
420.00 
440.00 
460.00 
450.00 
500.00 
550.00 
600.00 
650.00 
500.00 
750.00 
RO0,OO 
850.00 
900,OO 
950.00 

1000.00 
1050.00 
1100.00 
1150,OO 
1200.00 
1250,OO 

ELECTRON OE 
2.02 
1.74 
2.16 
2.52 
2.67 
2.66 
2.55 
2.40 
2.22 
2.04 
5.73 

30.09 
105.02 
268.53 
541.60 
911.43 

1335.67 
1761.05 
2141.60 
2669.17 
2869.87 
2829.27 
2650.66 
2410.17 
21 53.5 7 
1904.98 
1675.48 
1469.07 
1286.10 
920.89 
660.93 
476.5 1 
345.46 
252.11 
185.51 
138.02 
104.31 

80.62 
64.26 
53.27 
46.12 
41.64 
38.91 
37.29 

NS I T Y  
2.02 
1.75 
2.18 
2.54 
2.67 
2.64 
2.52 
2.35 
2.17 
1.98 
5.26 

26.41 
88.16 

215.99 
418.87 
690.53 
966.92 

1241.04 
1474.68 
1771.69 
1854.80 
1793.43 
1656.25 
1489.62 
1319.61 
1159.05 
1013.27 

883.69 
769.84 
545.16 
387.36 
276.73 
199.05 
144.42 
106.04 
79.22 
60.69 
48.15 
39.92 
34.73 
31.57 
29.71 
28.64 
28.03 

METERS -3 
2.02 
1.75 
2.20 
2.56 
2.68 
2 -63 

- 2.50 
2 -32 
2.13 
1.94 
1.76 
1.59 
1.44 
5.62 

21.16 
56.98 

118.96 
204.77 
304.45 
494.82 
61 8.39 
663.56 
651 -75 
608.08 
550.69 
490.22 
432.16 
378.93 
331.34 
236.10 
168.76 
121.65 

88.85 
66.18 
50.75 
40.50 
33.93 
29.89 
27.50 
26.13 
25.36 
24 -92 
24.68 
24.55 

ELECTRON CflNTENT = 7.13E 1 3  4.47E 13 1.68E 1 3  1.76E 13 6.95E 13 1.11E 1 4  1.38E 1 4  1.48E 1 4  1.43E 1 4  
PEAK ELECTRON OFVSITY = 2.88E 06 1.85E 06 6.65E 05 6.66E 05 2.15E 06 2.89E 06 3.31E 06 3.45E 06 3.50E 0 6  
HEIGHT OF PEAK = 345.45 339.72 364.50 365.41 351.14 414.37 445.44 454.82 446.10 
ESPROB PERCENT = 28.35 26.88 29.81 36.35 44.74 52.75 58.21 59.68 56.76 
AVYES11000. CM-3 = 28.05 20.31 17.94 95.82 235.38 227.12 203.96 170.38 132.36 
SlGYA ES - - 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENN STATE MK. I IDYOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE 40.00 
S 10.7 = 200.00 S 10.7 11A.U.) = 198.16 OAY = 80.00 

UNIVERSAL T I M E  = 
LOCAL  TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
290.00 
790.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420,OO 
440.00 
460.00 
450.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750-00  
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150,OO 
1200.00 
1250.00 

0.0 2.00 
0.0 2.00 

ELECTRON DENSITY 
2.02 2.02 
1.74 1.75 
2.16 2.18 
2.52 2.54 
2.67 2.67 
2.66 2.64 
2.55 2.52 
2.40 2.35 
2.22 2.17 
2.04 1.98 
1.86 1.80 
1.70 1.63 
1.54 1.48 
1.40 1.34 
2.52 3.42 

10.66 13.72 
31.82 38.90 
72.66 84.80 

135.08 151.26 
301.49 315.46 
459.99 457.74 
560.11 537.39 
596.45 557.39 
586.54 537.74 
550.11 497.22 
501.63 448.51 
449.89 398.83 
399.61 351.77 
353.03 308.90 
256.57 221.67 
186.42 159.28 
136.50 115.40 
101.28 84.74 

76.67 63.52 
59.75 49.07 
48.40 39.48 
41.03 33.34 
36.43 29.56 
33.66 27.32 
32.04 26.04 
31.10 25.31 
30.56 24.90 
30.26 24.67 
30.08 24.54 

4.00 6.00 
4.00 6.00 

METERS -3 X10-9 
2.02 2.02 
1.75 1.75 
2.20 2 - 2 1  
2.56 2.57 
2.68 2.68 
2.63 2.63 
2.50 2.48 
2.32 2.30 
2.13 2.11 
1.94 1.92 
1.76 1.75 
1.59 6.33 
1.44 21.08 
1.30 52.08 
1.17 102.41 
5.53 169.17 

18.05 244.54 
43.75 319.19 
84.54 385.34 

196.10 475.88 
302.38 509.26 
367.55 501.00 
388.85 469.05 
379.40 426.54 
353.06 381.36 
319.62 337.66 
284.77 297.34 
251.45 261.10 
220.95 229.00 
158.75 165.03 
114.34 119.75 

83.29 87.98 
61.84 65.90 
47.24 50.77 
37.55 40.66 
31.35 34.12 
27-54 30.06 
25.29 27.63 
24.00 26.22 
23.28 25.42 
22.87 24.96 
22.65 24.71 
22.53 24.56 
22.46 24.48 

ILFCTPON CnNTFNT = 1.61E 13 1.45E 1 3  1.04E 13 1.36E 13 4.12E 1 3  6.67E 13 8.02E 1 3  
D E A Y  ELECTRqY OENSlT!' = 5.97E 05 5.58E 0 5  3.89E 05 5.10.5 05 1.36E 0 6  1.98E 06 2.20E 0 6  
HEIGHT nF DEAK = 384.38 378.30 382.22 344.72 297.45 313.90 325.83 
ESP908 PFRCENT = 19.45 20.82 26.98 36.26 46.20 54.11 57.89 
AVNES11000. CY-3 = 30.21 24.09 22.14 78.26 168.68 163.46 148.76 
SIGYA FS = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 



PENN STATE MK. 1 IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = 0.0 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 t1A.U.) = 198.16 DAY = 80.00 MONTH = 3 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

3NIVFRSAL TIME = 
LOCAL TIWE - - 

ALTITUDE 
120,oo 
130.00 
140.00 
150.00 
160,OO 
170.00 
180.00  
190.00 
200.00 
210.00  
220.00 
730.00 
240,OO 
250.00 
260.00 
770.00 
280.00 
290.00  
300.00  
320.00 
340.00 
360.00 
380.00  
400.00 
420.00 
440.00 
460.00  
480.00 
500,OO 
550.00 
600.00  
650.00  
700.00 
750.00 
800.00 
850.00 
900.00  
950.00 

1000.00 
1050,OO 
1100.00 
1150.00 
1200.00 
1250,oo 

ELECTRON DE 
2.02 
1.74 
2.16 
2.52 
2.67 
2.66 
2.55 
2.40 
2.22 
2.04 
1.86 
1.70 
1.54 
1.40 
1.28 
3.32 

11.25 
28.38 
56.97 

141.33 
229.80 
290.77 
316.95 
316.11 
299.09 
274.20 
246.74 
219.63 
194.29 
141.43 
102.81 

75.27 
55.79 
42.16 
32.74 
26.40 
22.26 
19.66 
18.08 
17.15 
16.61 
16.30 
16.13 
16.02 

NSITY 
2.02 
1.75 
2.18 
2.54 
2.67 
2.64 
2.52 
2.35 
2.17 
1.98 
1.80 
1.63 
1.48 
1.34 
1.47 
6 - 1 6  

18.12 
40.61 
73.99 

158.86 
234.50 
278.13 
290.25 
281.01 
260.37 
235.13 
209.19 
184.53 
162.01 
116.05 

83.04 
59.67 
43.16 
31.49 
23.26 
17.48 
13.47 
10.75 

8.96 
7.83 
7.13 
6.72 
6.48 
6.35 

METERS -3  X1O-9 
2 - 0 2  2.02 
1.75 1.75 
2 - 2 0  2.21 
2.56 2.57 
2.68 2.68 
2.63 2.63 
2.50 2.48 
2.32 2.30 
2.13 2 - 1 1  
1.94 2.15 
1.76 8.11 
1.59 21.95 
1.44 46.11 
3.76 79.87 

11.69 119.47 
27.18 159.80 
50.72 196.28 
80.12 225.91 

111.54 247.42 
165 - 8 3  267.27 
196.62 763.84 
204.51 247.10 
197.15 224.43 
181.88 200.25 
163.56 176.86 
144.96 155.31 
127.41 135.97 
111.48 118.87 

97.31 103.86 
69.06 74.20 
49.09 53.26 
35.06 38.51 
25.18 28.12 
18.21 20.83 
13.28 15.75 

9.81 12.26 
7.37 9.93 
5.68 8.42 
4.54 7.49 
3 -78  6.93 
3.30 6.60 
3.01 6.41 
2.84 6.30 
2.74 6.24 

ELEZTRON COVTENT = 8.64E 1 2  7.26E 12 4.97E 12 6.72E 1 2  1.89E 23 3.37E 1 3  4.51E 1 3  4.78E 1 3  4.36E 1 3  2.97E 1 3  1.71E 1 3  l.1OE 1 3  
PFAK FLFCTQON DENSITY = 3.19E 0 5  2.90E 0 5  2.05E 0 5  2.68E 0 5  5.73E 0 5  9.93E 0 5  1.26E 06 1.28E 06 1.19E 0 6  8.94E 0 5  5.44E 0 5  3.70E 05 
HEIGHT OF DEAK = 388.79 379.60 358.55 325.93 291.75 294.30 302.04 310.57 312.02 326.47 340.27 371.05 
ESPROR PCRCFNT = 6.92 8.26 14.18 23.09 32.59 40.14 43.73 42.38 36.46 27.55 18.05 10.50 
4VYES11000. CM-3 = 24.35 21.36 20.38 45.09 79.50 77.59 72.18 64.15 54.69 45.09 36.42 29.39 
SIGYA E S  - - 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENN STATE MK. I IOhlOSPHERIC MOOELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUOE = -60.00 
S 10.1 = 200.00 S 10.7 l1A.U.) = 198.16 DAY = 80.00 
CAUTlON: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
720.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
790.00 
300.00 
320.00 
340.00 
360-00  
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE NSITY METERS -3 
2.02 2.02 
1 7 4  1.74 
2.13 2.14 
2.48 2.50 
2.65 2.66 
2.67 2.67 
2.61 2.59 
2.49 2.45 
2.35 2.29 
4.76 2.12 

16.26 1.95 
42.35 1-79 
89.15 1.64, 

158.62 3.92 
247.12 13.95 
346.69 37.04 
447.68 78.22 
541.41 138.21 . 
621.68 212.58 
730.91 372.28 
774.09 498.95 
767.88 568.09 
731.04 585.48 
678.24 567.88 
619.20 530.71 
559.70 484.88 
502.88 436.99 
450.24 390.65 
402.36 347.60 
303.13 257.53 
229.18 190.87 
174.76 142.60 
135.02 108.00 
106.25 83.46 
85.72 66.33 
71.37 54.65 
61.60 46.94 
55.13 42.01 
50.97 38.96 
48.35 37.12 
46.73 36 -02  
45.73 35.37 
45.12 34.99 
44.75 34.77 

ELECTRON CONTENT = 3.80E 1 3  2.35E 1 3  1.68E 13 1.16E 13 7.07E 12 5.96E 12 1.14E 1 3  2.63E 13 4.11E 13 4.84E 13 4.87E 13 4.9RE 13 
PEAK ELECTQON OENSITY = l.lOE 0 6  7.77E 05 5.86E 0 5  4.23E 05 2.58E 05 2.19E 0 5  3.83E 05 8.37E 05 1.22E 06 1.34E 06 1.29E 0 6  1.36E 06 
HEIGHT OF PEAK = 329.57 346.54 378.27 393.96 384.16 369.65 327.88 291.35 297.71 307.24 315.86 315.52 
ESPROB PFRCENT = 36.32 24.90 15.90 11.71 13.47 20.70 31.47 42.88 51.89 56.07 54.31 47.08 
bVVES11000. CM-3 = 73.04 55.44 41.64 32.09 26.61 24.84 73.04 146.62 142.43 130.61 113.22 93.07 
SIGMA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENN STATE MK. I 1OYOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITWOE = -90.00 LATITUDE = -40.00 
S 10.7 - 200.00 S 10.7 11A.U.I = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 
LOCAL TIME = 

ELECTRON Oi  
2.02 
1.74 
2.12 
2.47 
2.64 
2.68 
2.63 
2.52 
5.91 

19.77 
52.20 

113.72 
212.03 
348.43 
516.81 
705.36 
899.79 

1086.47 
1254.57 
1510.26 
1649.45 
1688.83 
1656.72 
1579.64 
1478.03 
1365.83 
1251.89 
1141.39 
1037.14 

810.47 
631.68 
493.31 
386.85 
305.07 
242.32 
194.26 
157.59 
129.81 
108.99 

93.60 
82.44 
74.50 
68.95 
65.14 

'NSITY 
2.02 
1.74 
2.13 
2.48 
2.65 
2.67 
2.61 
2.49 
2.35 
2.19 
2.04 
4.15 

15.84 
45.31 

103.09 
195.62 
321.50 
471.46 
631.59 
927.37 

1133.08 
1232.52 
1245.58 
1201.52 
1125.30 
1034.46 

939.90 
947.81 
761.39 
576.93 
436.17 
330.95 
252.81 
194.98 
152.38 
121.25 

98.80 
82.93 
71.97 
64.60 
59.78 
56.68 
54.72 
53.50 

METERS -3 X10-9 
2.02 2.02 
1.74 1.74 
2.14 2.16 
2.50 2.52 
2.66 2.67 
2.67 2.66 

- 2.59 2.55 
2.45 2.40 
2 -29 2.22 
2.12 2.04 
1.95 1.86 
1.79 1.70 
1.64 1.54 
5.50 3.42 

20.56 1.4.95 
56.72 45.61 

123.43 105.76 
223.29 198.71 
349.84 317.71 
628.75 576.36 
856.34 776.32 
984.79 876.75 

1021  -26 892.00 
994.31 853.09 
931.36 786.48 
852.07 709.52 
768.46 632.03 
687.15 558.92 
611.39 492.28 
452.35 356.11 
334.16 257.83 
248.10 187.97 
185.87 138.58 
141.09 103.88 
109.14 79.78 
86.64 63.38 
71.16 52.54 
60.79 45.63 
54.08 41.39 
49.87 38.86 
47.28 37.39 
45.73 36.55 
44.80 36.06 
44.25 35.79 

ELECTQON CONTFMT = 5.55E 1 3  3.73E 1 3  2.86E 13 2.36E 13 1.86E 13 1.35E 13 1.97E 1 3  5.34E 13 8.05E 1 3  9.70E 13 9.76E 13 8.58E 13 
P E A K  FLECTRPY DENSITY = 1.69E 06 1.25E 0 6  1.OZE 06 8.95E 05 7.22E 05 5.10E 05 7.49E 05 1.73E 06 2.29E 06 2.56E 06 2.49E 06 2.26F 06 
HEIGHT OF PFAK = 359.65 373.39 379.87 374.16 370.75 389.81 356.88 314.07 342.75 356.25 362.94 353.20 
ESPSOB PEFCENT = 53.19 45.30 38.82 35.49 36.20 40.76 47.96 55.85 62.33 65.66 64.95 60.39 
AVNES11000. CM-3 = 107.75 76.23 52.47 36.75 28.14 25.43 107.75 247.04 238.90 216.04 182.72 144.71 
SIGMA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENV STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 (1A.U.J = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL 
LnCAL TIVE 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
190.00 
190.00 
200.00 
210.00 
220.00 
230.n0 
240.00 
250.00 
260.00 
270.00 
280,OO 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
42n.00 
440.00 
460.00 
480,OO 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000,00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIME = 0.0 - - 18.00 

ELECTRON Of 
2.02 
1.74 
2.12 
2.47 
2.64 
2.68 
2.63 
2.52 
2.40 
2.25 
2.11 
1 -97  
1.83 
1.70 
1.58 
1.47 
1.37 
2.72 

10.56 
79.14 

301.32 
725.59 

1280.66 
1830.20 
2265.47 
2542.54 
2668.86 
2676.31 
2601.25 
2238.28 
1824.28 
1457.90 
1158.30 

- 920.06 
732.44 
585.04 
469.26 
378.24 
306.68 
250.44 
206.35 
171.91 
145.21 
124.68 

4.00 6.00 
22.00 0 - 0  

METERS -3 X10-9 
2.02 2.02 
1.74 1.74 
2.14 2.16 
2 -50 2.52 
2.66 2.67 
2.67 2.66 
2 -59 2.55 
2 -45 2 -40 
2.29 2.22 
2-12 2.04 
1.95 1.86 
1.79 11.57 
1.64 49.90 
4.15 150.11 

20.94 343.04 
72.97 635.57 

190.73 1003.06 
398.43 1400.31 
698.89 1779.73 

1472.04 2356.43 
2212.08 7627.19 
2704.41 2647.28 
2913.86 2513.30 
2905.49 2303.94 
2762.66 2069.08 
2551.43 1836.08 
2314.77 1618.23 
2077.51 1420.84 
1852.57 1245.08 
1373.18 892.88 
1012.78 641.46 

748.24 462.84 
555.02 335.79 
413.80 245.20 
310.41 180.50 
234 -64 134.31 
179.13 101.48 
138.62 78.35 
109.30 62.34 

88.36 51.54 
73.72 44.49 
63.75 40.04 
57.15 37.33 
52.91 35.71 

ELECTRON COYTEYT = 9.31E 1 3  8.55E 1 3  7.93E 1 3  6.62E 13 4.12E 1 3  2.14E 13 1.96E 1 3  6.OlE 13 9.07E 13 l.17E 1 4  1.24E 14 1.21F 1 4  
PEAK FLECTROY DEVSITY = 2.69F 06 2.78E 06 2.93E 06 2.66E 0 6  1.71E 06 8.77E 05 7.56E 05 1.84E 06 2.32E 06 2.76E 06 2.85E 06 2.84E 06 
HEIGHT OF PFAK = 471.18 475.67 388.64 351.60 338.08 342.63 353.62 353.66 425.69 461.56 472.51 469.05 
ESPROB PERCENT = 48.88 43.58 38.29 34.43 33.03 34.48 38.38 43.68 48.97 52.83 54.23 52.78 
4VNES11000. CM-3 = 97.19 67.03 44.61 30.06 22.22 19.80 97.19 233.10 225.09 202.62 169.99 132.94 
S I G W ~  ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0-55 



PEYN STATE MK. I IONOSPHERIC MOOELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = 0.0 
5 10.7 = 200.00 S 10.7 (1A.U.I = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL 
LOCAL TIMF 

RLTITUDF 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
21'2.00 
22 0.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
330.00 
400.00 
420.00 
440.00 
460.00 
480.00 

TIME = - - 
ELECTRON OENSITY UETERS -3 

2.02 2.02 2.02 
1.74 1.74 1.74 
2.12 2.13 2.14 
2.47 2.48 2.50 
2.64 2.65 2.66 
2.68 2.67 2.67 
2.63 2.61 2.59 
2.52 2.49 2.45 
2.40 2.35 2.29 
2.25 2.19 2.12 
2.11 2.04 1.95 
1.97 1.88 1.79 
1.83 1.74 1.64 
1.70 1.60 1.50 
1.58 1.47 8.61 
1.47 1.36 35.56 
1.37 1.25 106.16 
1.27 1.15 246.19 
5.27 1.06 468.80 

49.13 2.55 1108.16 
217.29 38.93 1788.80 
579.99 218.81 2286.56 

1098.95 645.52 2533.22 
1649.44 1255.16 2570.48 
2112.25 1862.65 2471.26 
2427.17 2319.16 2298.40 
2589.99 2575.88 2094.64 
2627.22 2655.79 1885.48 

500.00 2574.24 2608.52 1684.61 
550.00 2240.20 2222.09 1251.98 
600.00 1834.85 1759.96 924.58 
650.00 1469.72 1361.63 683.69 
700.00 1169.10 1047.28 507.56 
750.00 929.31 805.91 378.78 
800.00 740.16 622.04 284.48 
850.00 591.41 482.15 215.38 
900.00 474.46 375.65 164.82 
950.00 382.46 294.50 127.98 

1000,OO 310.05 232.70 101.39 
1050.00 253.09 185.72 82.49 
1100.00 208.36 150.18 69.36 
1150.00 173.37 123.51 60.48 
1200.00 146.16 103.76 54.64 
1250.00 125.20 89.37 50.91 

ELECTRON CnNTENT = 9.13E 1 3  8.18E 1 3  7.00E 13 
PEAK ELECTRON OENSITY = 2.63E 0 6  2.66E 0 6  2.58E 06 
HEIGHT OF PEAK = 477.02 481.21 394.12 
ESPQOB PERCENT = 44.96 36.86 28.66 
AVYES/1000, CM-3 = 99.02 69.70 47.65 
SIGYA ES = 0.62 0.68 0.70 



VENN STATE MK. I IOQOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LPTITUOE = 20.00 
S 1 0 - 7  = 200.00 S 10.7 IlA.U.1 = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL TIYF = 
L O C A L  T IW - 

ELECTRON DENSITY METERS -3 
2.02 2.02 2.02 
1.74 1.74 1.74 
2.12 2.13 2.14 
2.47 2.48 2.50 
2.64 2.65 2.66 
2.68 2.67 2.67 
2.63 2.61 2.59 
2.52 2.49 2.45 
8.25 2.35 2.29 

26.5 1 2.19 2.12 
67.66 2.04 1-95 

143.40 7.21 1.79 
261.38 24.96 1.64 
421.64 66.03 7.62 
615.97 141.14 25.61 
830.28 254.84 64.96 

1048.37 402.51 132.37 
1255.28 571.81 227.46 
1439.53 746.78 342.24 
1715.04 1057.02 581.15 
1859.97 1261.38 764.17 
1895.25 1351.31 R59.RO 
1853.05 1352.19 579.58 
1762.77 1295.92 849.09 
1646.70 1208.53 791  -07 
1519.94 1107.78 721.27 
1391.96 1004.55 649.10 
1268.27 904.88 579.64 
1151.85 811.83 515.29 
899.21 614.09 380.94 
700.21 463.61 281 -49 
546.22 351.18 209.27 
427.67 267.62 157.21 
336.50 205.65 119.92 
266.36 159.83 93.49 
212.48 126.15 75.08 
171.13 101.64 62.58 
139.54 84.10 54.35 
115.60 71.81 49.10 
97.46 63.43 45.86 
84.42 57.85 43.90 
74.81 54.23 42.73 
67.98 51.92 42.03 
63.21 50.46 41.62 

ELECT90N CONTFNT = 6.19E 13 4.03E I 3  2.48E 13 1.85F 1 3  1.51E 1 3  1.14E 13 1.51E 1 3  5.35E 13 8.23E 13 1.01E 1 4  1.03E 1 4  9.00E 13 
3 F k K  F t  FCTRnN DFNZTTY = 1.90E 06 1.36E 06 8.80E 0 5  6.90E 05 5.76E 05 4.23E 05 5.61E 05 1.74E 06 2.34E 06 2.67E 06 2.64E 0 6  2.37E 06 - - - . - - - . 
HEIGHT OF PEAK = 357.75 369.85 376.28 371.34 368.61 390.16 358.05 311.65 338.99 353.71 361.18 352.24 
E SPROB PERCENT = 47.58 37.95 30.05 25.98 26.85 32.41 41.18 50.81 58.71 62.78 61.91 56.35 
BVNES11000. CM-3 = 86.50 60.37 40.82 28.02 21.06 18.90 86.50 203.18 196.33 177.11 149.14 Lt7.32 
SIGYA ES - 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0 -55  



PENV STATE MK. I IOQOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -90.00 LATITUDE = 40.00 
S 10.7 = 200.00 S 10.7 (1A.U.I = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCPL TINE = 18.00 20.00 22.00 0.0 2 - 0 0  4.00 6.00 8.00 10.00 12.00 14.00 16.00 

FLECTRON DE 
2-02  
1.74 
2.12 
2.47 
2.64 
2.68 
9.84 

29.10 
69.17 

137.82 
238.20 
367.04 
515.51 
671.79 
P24.03 
962.47 

1080.50 
1174.73 
1244.42 
1316.28 
1316.66 
1269.62 
1195.12 
1107.39 
1015.61 

925.30 
839.48 
759.67 

NSITY 
2.02 
1.74 
2.13 
2.48 
2 -65 
2.67 
2.61 
2.49 
2.35 
5.88 

19.30 
48.76 

100.16 
174.78 
268.11 
371.50 
475.01 
569.96 
550.35 
757.71 
797.81 
788.43 
748.75 
693.52 
632.45 
571.23 
512.95 
459.06 
410.08 
308.68 
233.14 
177.5 1 
136.83 
107.31 

86.17 
71.32 
61.15 
54.37 
49.99 
47.22 
45.49 
44.43 
43.78 
43.38 

METERS -3 
2 -02 
1.74 
2.14 
2.50 
2 -66 
2 -67 
2.59 
2 -45 
2 -29 
2.12 
1.95 
1.79 
1.64 
3.97 

13.32 
33.73 
68.63 

117.78 
177.04 
300.22 
394.43 
443.55 
453.62 
437.92 
408 -09 
372 -22 
335.16 
299.51 
266.51 
197.77 
147.15 
110.72 

84.86 
66.80 
54.48 
46.32 
41.10 
37.87 
35.93 
34.78 
34. LO 
33 -70 
33.47 
33 -33 

ELECTRON CONTENT = 4.28E 1 3  2.41E 1 3  1.34E 13 1.06E 13 1.02E 1 3  7.76E 12 1.03E 13 2.98E 13 4.88E I 3  6.07E I 3  6.51E 1 3  5.99E 13 
PEAK ELECTRON DEYSITY = 1.32E 0 6  7.99E 05 4.54E 05 3.826 05 3.91E 0 5  2.99E 05 3.95E 0 5  9.60E 05 1.46E 0 6  1.70E 0 6  1.75E 0 6  1.65E 06 
WEIGHT OF PEAK = 329-76 345.06 376.19 391.12 382.45 370.34 332.76 290.09 298.06 307.82 316.93 315.63 
ESP208 PERCENT = 33.74 23.82 16.00 12.37 13.91 20.19 29.55 39.46 47.28 50.91 49.37 43.09 
AVYESf1000. CM-3 = 63 -92  49.29 37.71 29.63 24.95 23.44 63.92 124.30 120.89 111.23 97.00 80.46 
SlGYA FS = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENU STATF MK. 1 IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUOE = -90.00 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 198.16 0AY = 80.00 
:AUTInN: THE GEOMAGYETIC LATITUDE OF THIS STATION I S  BEYONO THE RANGE OF THE MODEL 

IJVIVFRSAL TIYE = 
LOCAL TIWE = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.0@ 
22n.no 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
790.00 
300.00 
320.00 
340.00 
360.00 
389.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550-00  
600.00 
6 5 0 - 0 0  
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
I200.00 
1250.00 

ELECTRON DE 
2.02 

NSITY 
2.02 
1.74 
2.13 
2.48 
2.65 
2.67 
2.61 
2.49 
2.35 
7.51 

2 1.33 
47.99 
89 -90  

145.77 
210.92 
278.96 
343.69 
400.33 
446.10 
502.30 
517.41 
504.32 
474.73 
437.30 
397.45 
358.32 
321.52 
287.76 
257.26 
194.62 
148.51 
115.10 
91.25 
74.55 
63.16 
55.62 
50.78 
47.75 
45.88 
44.75 
44.07 
43.66 
43.41 
43.25 

METERS -3 
2.02 
1.74 
2.14 
2.50 
2 -66 
2 -67 
2.59 
2.45 
2 -29 
2.12 
1.95 
1.79 
2.69 
9.54 

25.1 8 
52.89 
92 -94 

142.19 
195.31 
291.85 
354.57 
379 -79 
376.86 
356.95 
328.66 
297.49 
266.55 
237.44 
210.85 
156.06 
116.05 

87.38 
67.12 
53 -05 
43.51 
37.24 
33.27 
30.83 
29  -37 
28.51 
28 - 0 1  
27.72 
27.55 
27.45 

MONTH 

FLECTRON CONTENT = 2.51E 1 3  1.64E 13 1.12E 13 8.96E 12 7.48E 12 5.20E 12 6.14E 1 2  1.58E 13 2.51E 13 3.24E 13 3.82E 13 3.55E 13  
QE4K FLECTROU OEYSITY = 7.38E 05 5.17E 05 3.81E 05 3.41F 0 5  3.07E 0 5  2.17E 05 2.53E 05 4.59E 05 6.98E 05 8.58E 05 9.92E 0 5  9.38E 05 
HEIGHT OF PEAK = 326.78 339.07 366.97 384.16 375.60 353.15 324.68 295.87 296.64 303.27 311.01 313.34 
ESPROB PERCWT = 25.08 15.93 8.58 5.00 6.16 11.74 20.25 29.40 36.75 40.32 39.16 33.59 
LVVFF/1000. CM-3 = 34.68 28.59 23.59 19.97 17.80 17.08 34.68 58.44 57-14 53.43 47.90 41.37 



wENN STATE MK. I IONOSPHERIC MODELS FOR VEPNAL EOUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = -60.00 
5 1 0 - 7  = 200.00 S 10.7 (1A.U.J = 198.16 DAY = 80.00 HONTH = 3 
CAUTION: THE GEOMAGNETIC LATITUDE OF T H I S  STATION I S  BEYOND THE RANGE OF THE MOOEL 

UNIVERSAL TIYF = 
LDCAL TIME = 

ALTITUDE 
120.00  
130.00 
140.00 
150.0P 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
270.00 
230.00 
240.00 
250.00 
760.00  
270,OO 
280.00 
290.00 
300.00 
320.00 
349.00 
360.00 
380.00 
40Q.00 
420.00  
440.00  
460.00  
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
9 0 O S 0 0  
950.00 

1000.00 
1050.00 
1100.00  
1150.00 
1200.0P 
1250.00 

ELFtTRON CONTENT - - 
'E4K ELECTRON DENSITY = 
WEIGHT OF PEAK - - 
FSPROR PERCENT - - 
PVNFS/1000. CH-3 - - 
SlGYB ES - 

NSITY 
63.26 

107.92 
150.12 
179.84 
203.61 
226.74 
252.79 
284.46 
324.08 
488.69 
680.74 
756.69 
828.70 
894. I 7  
951.01 
997.88 

1034.11 
1059.66 
1074.97 
1078.37 
1052.77 
1007.14 

949.31 
885.34 
819.54 
754 - 7 4  
692.72 
634.43 
580.35 
463.80 
3 7 1  - 4 6  
2q8.92 
241.97 
197.19 
161.93 
134.17 

METERS -3  
4 3  - 9 2  



PENN STATF MK. I IONOSPHERIC MODELS FOR VEPNAL EQUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = -40.00 
S 10.7 = 200.00 S 10.7 I1A.U.) = 198.16 

UNIVERSAL TIYE = 
LOCAL TIME - - 
NLTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 

0.0 2.00 4.00 6.00 
12-00 14.00 16.00 18.00 

FLECTRON DENSITY METERS -3 X10-9 
127.49 104.83 56.14 2.02 
204.94 176.32 90.31 1.74 
249.38 220.77 130.64 2.12 
280.98 251.53 161.83 2.47 
311.47 279.54 188.19 2.64 
346.82 310.47 214.93 2.68 
391.13 348.06 246.21 5.73 
447.49 395.21 285.46 18.53 
517.84 454.08 335.65 47.38 
729.34 649.92 562.87 100.18 
977.34 883.92 830.76 181.74 

1100.55 997.18 937.63 291.37 
1220.33 1109.59 1043.18 422.70 
1331.80 1216.81 1143.19 565.64 
1430.97 1314.97 1233 -97  709.04 
1514.54 1400.92 1312.66 843.01 
1581.06 1472.56 1377.34 960.30 
1629.85 1528.77 1427.11 1056.61 

FLFZTQUN CPNTENT = 6.12E 1 3  6.10E 13 5.52E 1 3  4.01E 13 
>FA< ELECTROY OEYSITY = 1.68E 0 6  1.61E 0 6  1.49E 06 1.23E 06 
HEIGHT OF PEAK = 315.35 323.83 321.04 334.06 
ESP706 PFQCENT = 59.60 57.97 51.24 41.20 
AVNES11000. CY-3 = 161.52 139.09 113.21 87.63 
SIGYA ES = 0.42 0.47 0.55 0.62 

DAY = 80.00 MONTH 

8.00 10.00 12.00 14.00 
20.00 22.00 0.0 2.00 

tcn. -3 XlO-31 
2.02 2.02 2.02 2.02 
1.74 1.74 1.74 1 -75  
2.13 2.14 2.16 2.18 
2.48 2 -50  2.52 2.54 
2.65 2.66 2.67 2.67 
2.67 2.67 2.66 2.64 
2.61 2.59 2.55 2.52 
2.49 2.45 2 ~ 6 0  2.35 
2.35 2.29 2.22 2.17 
3.35 2-12 2.04 1.98 

13.06 1.95 1.86 1.80 
37.77 1.79 1.70 1.63 
86.39 1.64 1.54 1.48 

164.24 3.92 1.40 1.34 
269.75 14.93 1.28 1.40 
394.69 41.73 4.64 6.86 
527.07 91.77 17.59 22.73 
654.75 167.39 48.37 55.81 
768.10 263.96 103.42 109.07 
931.39 478.72 282.31 257.60 

1006.20 655.69 485.13 402.37 
1010.91 756.68 634.73 493.58 
970.35 786.42 706.04 525.55 
905.06 766.74 712.95 515.07 
829.10 718.86 679.59 480.82 
751.07 658.05 625.88 436.24 
675.74 593.74 564.76 389.30 
605.47 531.09 503.53 344.13 
541.26 472.66 445.83 302.60 
407.54 349.94 324.66 217.49 
307.36 258.75 235.66 156.30 
233.21 192.41 171.88 113.14 
178.61 144.52 126.52 82.89 
138.60 110.18 94.41 61.85 
109.52 85.79 71.89 47.43 

88.66 68.77 56.33 37-75 
74.00 57.17 45.83 31.48 
63.95 49.50 38.99 27.57 
57.25 44.61 34.68 25.22 
52.91 41.57 32.06 23.85 
50.15 39.72 30.51 23.08 
48.42 38.62 29.61 22.64 
47-35 37.96 29.09 22.39 
46.69 37.57 28 -79  22.25 

3.OZE 1 3  2.22E 13 1.90E 1 3  1.37E 13 
1,OZE 06 7.86E 05 7.16E 05 5.26E 05 

351.26 380.42 392.28 383.60 
30.55 22.13 18.21 19-83 
65.32 48.01 36.16 29.44 

0.68 0.70 0.68 0.63 



PENN STATE MK. T IONOSPHERIC MODELS FOR VERNAL EQUINOX. . EAST LONGITUDE = -180.00 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 198.16 DAY = 80.00 MONTH = 3 

UYIYFRSAL TIME = 
LOCRL TIME = 

ALTITUDE 
120.00 
130.00 
140,OO 
150.00 
160,OO 
170,OO 
180.00 
190.00 
200.00 
210,OO 
220*00  
230.00 
240.00 
250.00 
260.00 
270,OO 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
350.00 
400.00 
420.00 
4 4 0 - 0 0  
4 6 0 - 0 0  
480.00 
500.00 
550.00 
600.00 
550,OO 
700.00 
750.00 
800,OO 
850,OO 
900.00 
350.00 

EOOO.OO 
1050.00 
E1OO.OO 

ELECTRON CONTENT 
PEAK EL ECTRDN DEN 
HEIGHT OF PEAK 
ESPROB PERCENT 
AVYESll000. CM-3 
SIGulA ES 

ELECTRON 0 
165.02 

ENS I T Y  
136.62 
213.96 
255.80 
284.00 
309.50 
337.44 
371.26 
413.65 
466.59 
531 -24  
608.01 
696.85 
892.17 

1054.70 
1218.03 
1394.42 
1581.67 
1774.53 
1966.73 
2323.28 
2607.75 
2 796.39 
2886.34 
2889.33 
2823.99 
2709.95 
2 564.72 
2402.27 
2232.99 
1821.53 
1463.52 
1170.16 

935.66 
749.97 
603.29 
487.33 
395.52 
322.68 
264.84 
218.89 
182.44 
153.61 
130.93 
113-23 

METERS -3 K10-9 (CH. -3 X10-31 
66.92 2.02 2.02 2.02 

115.73 1.74 1.74 1.74 
159.30 2.12 2.13 2-14 
191.02 2.47 2.48 2.50 
218.46 2.64 2.65 2.66 
247.46 2.68 2.67 2.67 
282.18 2.63 2.61 2.59 
325.95 2.52 2.49 2.45 
381.52 2.40 2.35 2.29 
450.80 2.54 2.19 2.12 
534.75 10.62 2.04 1.95 
850.47 33.74 1.88 1.79 

1021.46 85.69 2.35 2.27 
1186.49 181.42 10.97 11.74 
1364.78 331.22 36.91 41.63 
1554.95 536.11 95.76 110.08 
1751.47 786.67 202.10 231.74 
1947.77 1065.72 362.04 408.50 
2136.68 1352.75 569.28 627.09 
2467.34 1877.00 1053.49 1095.24 
2706.55 2257.76 1494.04 1465.49 
2841.29 2469.05 1789.50 1666.84 
2878.36 2533.76 1925.09 1716.73 
2835.66 2492.08 1934.08 1664.07 
2734.45 2382.50 1860.32 1554.29 
2594.65 2234.99 1740.43 1419.27 
2432.65 2070.34 1599.84 1278.32 
2260.75 1901.91 1454.34 1141.94 
2087.62 1737.65 1312.93 1015.19 
1681.76 1369.01 1001.58 749.66 
1339.28 1071.34 758.79 552.31 
1063.54 838.27 575.35 408.28 

845.62 657.54 437.98 303.58 
674.49 517.74 335.30 227.54 
540.21 409.56 258.59 172.39 
434.72 325.80 201.36 132.59 
351  -70  260.94 158.83 104.14 
286.27 210.76 127.47 84.13 
234.68 172.11 104.63 70.39 
194.06 142.47 88.29 61.23 
162.16 119.97 76.86 55.30 
137.26 103.10 69.07 51.58 
117.97 90.64 63.88 49.29 
103.20 81.61 60.49 47.90 

1.12E 1 4  8.37E 13 5.76E 1 3  4.68E 13 
2.88E 06 2.53E 06 1.94E 0 6  1.72E 06 

378.43 380.86 391.37 378.10 
62.52 56.73 50.16 44.56 

148.22 108.47 74.91 49.95 
0.55 0.62 0.68 0.70 



PENY STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = 0.0 
S 10,7 = 200.00 s 10.7 [~A.u.) = 198.16 DAY = 80.00 UONTH = 3 

UNIVERSAL 
LOCAL TIME 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170,OO 
180,OO 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290-00  
300.00 
320.00 
140.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
48 0.0 0 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
176.04 
251.63 
282.51 
295.61 
300.87 
302.65 
303.70 
305.94 
310.83 
319.50 
332.85 
351.64 
376.40 
407.49 
445.10 
489.30 
540.15 
597.71 
705.15 
913.37 

1144.22 
1396.18 
1637.27 
1837.10 
1976.91 
2051.63 
2066.60 
2032.93 
1963- 1 6  
1703.32 
1413.25 
1149.06 
926.93 

. 746.46 
601.95 
486.87 
395.36 
322.57 
264.65 
218.58 
181.96 
152.95 
130.08 
112.17 

2.00 
14.00 

NSITY 
146.16 
221.18 
255.18 
271.23 
279.33 
283.59 
286.36 
289.35 
293.89 
301.05 
311-72 
326.68 
346.55 
371.79 
402.73 
439.54 
482.33 
531.16 
586.12 
794.19 
996.28 

1228.71 
1470.47 
1692.05 
1868.97 
1988.03 
2047.32 
2053.13 
2015.76 
1804.58 
1529.05 
1261.74 
1029.28 

836.51 
679.99 
554.06 
453.08 
372.17 
307.36 
255.46 
213.96 
180.86 
154.58 
133.86 

4.00 
16.00 

METERS -3 
70.34 

121.54 
161.80 
186.07 
201.56 
212.77 
222 -05 
230 -85 
240.29 
251.42 
265.24 
282.70 
304.62 
331.71 
364.47 
403.23 
448.20 
499.49 
557.24 
755.40 
988.52 

1236.58 
1511.03 
1779.16 
2007.94 
2175.10 
2272.64 
2304.17 
2280.37 
2063.18 
1752.54 
1444.07 
1174.18 
950.40 
769.19 
623.90 
507.85 
415.22 
341.29 
282.30 
235.27 
197.88 
168 -26 
144.97 

ELECTRON CONTENT = 8.87E 1 3  9.11E 13 9.94E 13 7.OZE 13 4.97E 1 3  4.39E 13 4.43E 1 3  3.24E 13 1.53E 13 1-84E 13 6.71E 13 8-07E 13 
PEAK ELECTRON DEYSITY = 2.07E 06 2.06E 0 6  2.30E 06 1.99E 0 6  1.58E 06 1.57E 06 1.74E 06 1.34E 06 6.47E 05 7.38E 0 5  2.11E 0 6  2.09E 06 
HEIGHT OF PEAK = 455.43 472.20 480.61 499.39 515.15 426.86 383.69 342.85 300.57 321.55 339.85 408.27 
ESPROB PERCENT = 37.94 41.33 40.49 35.64 28.08 19-84 13.13 9.74 10.58 15.43 22.99 31.23 
AVNES/1000. CM-3 = 188.68 162.35 131.99 102.01 75.88 55.62 41.78 33.94 31.42 102.01 212.99 206.62 
SIGWD. ES - - 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 



PENY STATE MK, I IONOSPHERIC UOOELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = 20.00 
S 10.7 = 200.00 5 10.7 (1A.U.) = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIYE - 12-00  14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 

ZLECTRON CONTENT - - 
PEAK ELECTRON DENSITY = 
HEIGHT OF PEAK - 
ESPROB PERCENT - - 
4VNES/1000. CU-3 - 
SIGYA ES - 

ELECTRON DENSITY UETERS -3 X10-9 ICM. -3 XlO-3) 
161.18 132.88 64.50 2.02 2.02 2.02 2.02 2.02 2.02 2.02 64.49 132.79 
238.95 208.81 110.29 1.74 1.74 1.74 1.74 1.75 1.75 1.75 112.96 209.78 



VENN STATE MK. I IONOSPHERIC MODELS FOR VEPNAL EQUINOX. 
EAST LONGITVDE = -180.00 LATITUDE = 40.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 198.16 

VYIVESSAL TIME = 0.0 2.00 4.00 6.00 
LOCAL TIYE = 12.00 14.00 16.00 18.00 

ALTITUDE ELECTRON DENSITY METERS -3 X10-9 
1 2 0 - 0 0  120.87 98.55 52.84 2.02 
130.00 197.93 168.60 81.07 r 1.74 
140.00 244.74 215.26 120.08 2.12 
150.00 280.12 249.87 152.51 2.47 
1 6 0 - 0 0  316.38 283.73 181.43 2.64 
170,OO 360.15 323.32 212.22 2.68 
180.00 416.05 373.04 249.68 2.63 
190.00 48-1-26 436.19 298.0e 9.29 
200.00 575.39 514.81 361.00 28.48 
210.00 825.03 763.49 653.06 69.84 
220.00 1123.50 1061.14 1000.24 143.02 
230,OO 1288.20 1215.97 1144.66 253.14 
240,OO 1458.24 1378.04 1293.89 398.17 

t cn. -3 x io-3 1 
2.02 2.02 
1.74 1.74 
2.13 2.14 
2.48 2.50 
2.65 2.66 
2.67 2.67 
2.61 2.59 
2.49 2.45 
2.35 2.29 
2.19 2.12 
6.21 1.95 

21.13 1.79 
54.95 1.64 

MONTH = 

ELECTRON CONTENT = 8.64E 1 3  8.94E 13 7.78E 13 5.15E 13 3.OBE 1 3  1.91E 13 1.40E 13 1.ZZE 13 1.05E 13 1.47E 13 4.41E 1 3  
PEAK ELECTRON DEVSITY = 2.36E 06 2.35E 06 2.11E 0 6  1.59E 06 1.03E 0 6  6.66E 0 5  5.09E 05 4.59E 05 3.92E 05 5.556 05 1.45E 0 6  
HEIGHT OF PEAK = 331.82 340.12 334.00 343.59 357.78 377.45 381.63 376.35 384.64 347.99 300.41 
ESPPOB PERCENT = 59.32 58.04 52.00 42.80 32.92 25.00 21.16 22.44 28.48 37.68 47.56 
bVYES/1000. CM-3 = 156.59 133.39 106.79 80.76 58.36 41.27 29.81 23 -43  21.41 80.76 178.13 
SIGWA ES = 0 -42  0.47 0.55 0.62 0.68 0-70 0.68 0.63 0.55 0.48 0.42 



PENN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EOUINOX. 
EAST LONGITUDE = -180.00 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 11A.U.l = 198.16 DAY = 80.00 UONTH = 3 
CAUTPON: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE NODEL 

UNIVERSAL 
LOCAL T l r  

ALTITUDE 
120.00 

T I M E  = 0.0 
1 E - 12.00 

ELECTRON DE 
67.23 

117.41 
162.42 
195.33 
224.59 
256.74 
296.46 
347.49 
412.67 
660.54 
930.76 

1030.29 
1121.94 
1202.35 
1269.15 
1321.11 
1357.96 
1380.24 
1389.05 
1372.46 
1321.40 
1248.40 
1163.56 
1074.20 
985.21 
899.64 
819.19 
744.67 
676.33 
531.36 
418.57 
331.29 
263.66 
211.12 
170.19 
138.27 
113.39 

94.08 
79.21 
67.89 
59.4 1 
53.17 
48.68 
45.52 

2.00 
14.00 

NS ITY 
57.93 
95.41 

137.38 
169.93 
198.46 
228.82 
265.59 
312.57 
372.84 
638.74 
934.94 

1039.37 
1138.20 
1227.79 
1305.35 
1369.01 
1417.91 
1452.02 
1472.01 
1474.50 
1437.15 
1372 -42 
1291.11 
1201.56 
1109.68 
1019.40 

933.10 
852.12 
777.08 
615.79 
488.56 
389.15 
311.57 
250.95 
203.50 
166.32 
137.23 
114.56 

97.02 
83.60 
73.47 
65.97 
60.52 
56.62 

4 .OO 
16.00 

METERS -3 
40.51 
44.03 
63 -86 
88.72 

112.15 
134.94 
159.89 
190.39 
229 -99 
491.25 
793 -36 
88 5.86 
974.13 

1054.78 
1125.11 
1183.30 
1228.43 
1260.35 
1279.58 
1284.21 
1252.81 
1196.61 
1125.39 
1046.73 
965.97 
886.65 
810.90 
739.91 
674.22 
533.37 
422.65 
336.42 
269.39 
217.23 
176 -62 
145.04 
120.58 
101.78 

87.50 
76.81 
68 -97  
63 -33 
59.35 
56.58 

ELECTRON CONTENT = 4.93E 1 3  5.44E 13 4.68E 13 2.96E 1 3  1.68E 1 3  1.07E 13 8.36E 12 6.98E 12 5.93E 12 7.75E 12 1.91E 1 3  3.47E 13 
DEAK ELECTDON DENSITY = 1.39E 0 6  1.48E 06 1.29E 06 8.92E 0 5  5.33E 0 5  3.54E 05 3.06E 05 2.76E 05 2.42E 05 3.08E 05 5.82E 05 1.03E 0 6  
HEIGHT OF PEAK = 302.17 310.84 312.01 326.59 340.71 371.96 389.63 380.37 360.06 326.51 291.02 294.15 
ESPROB PFRCENT = 44.66 43.27 37.28 28.29 18.71 11.11 7.52 8.91 14.91 23.90 33.48 41.08 
4VYES/1000. CY-3 = 77.33 68.55 58.24 47.80 38.38 30.78 25.33 22.12 21.06 47.80 85.33 83.25 
SIGVIA ES - 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 





PENN STATE MK. I IONOSPHERfC HOOELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = -40.00 
5 BO,? = 200.00 S 10.7 (1A.U.l = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL 
LOC41 TIME 

TIME = - 

ELECTRON OE 
2.02 
1.75 

NSITY METERS -3 
56.10 104.74 
92.46 177.17 

135.19 220.98 
164.83 248.92 
186.62 272.52 
206.53 297.67 
228.61 328.32 
256.14 367.72 
292.12 418.41 
413.28 570.86 
563.63 751.70 
637.70 841  -20 
705.23 923.96 
762.73 996.43 
807.97 1056.11 

ELFCTRON CONTFNT = 7.97E 1 2  2.77E 13 3.99E 13 4.35E 1 3  4.76E 1 3  4.54E 13 3.12E 1 3  1.74E 13 1.03E 13 7.51E 12  6.23E 12 5.09E 12 
PElX ELECTRON DENSITY = 2.91E 05 8.67E 05 l.16E 06 1.16E 06 1.23E 0 6  1.21E 06 9.43E C5 5.51E 05 3.25E 05 2.49E 05 2.18E 05 1.77E 05 
HEIGHT OF PFAK = 329.61 291.70 299.39 309.22 317.84 316.80 330.65 347.79 379.09 393.83 384.29 371.86 
ESPXOB PERCENT = 33.03 44.24 53.08 57.19 55.45 48.34 37.77 26.55 17.71 1 3 6 1  15.34 22.45 
PVNES11000. CM-3 - =  77.82 157.84 153.27 140.39 121.46 99.55 77.82 58.75 43.85 33.57 27.69 25.80 
SIGWA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE W. 
EAST LONGITUDE 
S 10.7 

UNIVERSAL TINE 
LOCAL T I Y E  

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270 - 0 0  
280,OO 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
= -270.00 LATITUDE = -20.00 
= 200.00 S 10.7 (1A.U.) = 198.16 

ELECTRON DENSITY 
2.02 66.88 

4.00 
10.00 

METERS -3 
136.61 
215.79 
259.43 
289 -72 
318.85 
353.13 
597.16 
454.40 
526.92 
700 -00 
923.63 

1074.81 
1233.59 
1393.44 
1546.99 
1687.39 
1809 -25 
1908.86 
1984.43 
2064.04 
2060.03 
1993.43 
1885.86 
1755.41 
1615.41 
1474.85 
1339.31 
1211.94 
1094.26 

844.10 
651.01 
503.76 
391  -68 
306.21 
240.85 
190.75 
152.33 
122.91 
100.47 

83.51 
70.84 
6 1  -53 
54.83 
50.10 

DAY = 80.00 MONTH 

14.00 
20. 00 

2.02 
1.74 
2.13 
2.48 
2.65 
2.67 
2.61 
2.49 
2.35 
2.19 
2.91 

12.07 
36.81 
88.00 

173.51 
293.72 
440.64 
600.73 
759.14 

1024.68 
1185.98 
1245.70 
1230.70 
1169.70 
1084.89 

990.88 
896.40 
806.18 
722.51 
545.82 
412.00 
312.30 
238.42 
183.83 
143.69 
114.43 
93.39 
78.56 
68.37 
61.55 
57.11 
54.27 
52.48 
51.36 

ELEZTRON CONTENT = 1.62E 1 3  4.71E 1 3  7.20E 1 3  8.92E 13 9.42E 13 7.99E 13 5.41E 1 3  3.7lE 13 2.71E 13 2.1OE 13 1.56E 1 3  1.14E 13 
DEAK ELECTRON DENSITY = 6.09E 0 5  1.53E 06 2.07E 06 2.39E 06 2.44E 0 6  2.13E 06 1.66E 0 6  1.25E 0 6  9.6% 05 7.89E 05 5.97E 0 5  4.25E 05 
HEIGHT OF PE4K = 349.69 306.12 328.68 341.02 348.35 340.63 349.50 364.84 380.74 381.30 376.15 387.15 
ESPiOB PERCENT = 45.05 53.84 60.93 64.42 63.38 58.09 49.96 41.18 34.09 30.60 31.64 36.93 
AVNES11000. CW-3 = 104.46 232.53 225.08 204.16 173.61 138.63 104.46 75.11 52.78 37.85 29.57 26.96 
SlGNA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PEWN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EWINOX. 
EAST LONGITUOE = -270.00 LATITUDE = 0.0 
S 10.7 = 200.00 S 10.7 (1A.U.1 = 198.16 DAY = 80.00 MONTH = 3 

UNIVERSAL TIME = 
LOCAL T I M E  - - 
4 LT I TUOE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200*00  
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
160.00 
380.00 
400.00 
4zn,oo 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELFCTRON OE 
2.02 

2.00 
8.00 

NSITY 
70.36 

124.92 
169.79 
198.11 
219.26 
239.48 
262.73 
292.38 
331.47 
382.42 
446.65 
549.00 
710.28 
851.97 

1007.39 
1173.58 
1342.73 
1505.85 
1654.51 
1883.76 
2004.81 
2024.17 
1965.48 
1855.69 
1717.85 
1568.78 
1419.54 
1276.73 
1143.83 

862.02 
648.09 
488.67 
370.28 
282.20 
216.48 
167.32 
130.52 
103.02 

82.58 
67.55 
56.67 
48.96 
43.62 
40.03 

4 -00 
10.00 

METERS - 3  
146.23 
223 -39 
259.38 
277.22 
287.63 
295.41 
303.68 
314.87 
330.95 
353.48 
383.66 
422.23 
469.58 
525.81 
590.97 
665.10 
797.33 
936.76 

1067.38 
1365.04 
1687.30 
1984.83 
2215.11 
2356.95 
2410.21 
2388.41 
2310.32 
2194.57 
2056.75 
1685.03 
1342.90 
1059.27 

833.66 
657.04 
519.48 
412.39 
328.91 
263 -74 
212.80 
172 -99 
141  -94 
117.80 
99.18 
84.94 

ELECTRON CONTENT = 2.17E 1 3  6.59E 1 3  9.40E 13 1.17E 1 4  1.30E 1 4  1.30E 14 1.03E 1 4  9.36F 13 8.18E 13 6.40E 1 3  4.49E 13 2.23E 13 
P E A K  ELECTRON DENSITY = 8.39E 0 5  2.03E 0 6  2.41E 06 2.76E 06 2.99E 06 3.09E 06 2.98E 06 3.07E 06 3.04E 06 2.59E 06 1.87E 0 6  9.08E 05 
HEIGHT OF PEAK = 359.91 354.11 423.45 456.14 465.69 459.65 460.10 464.30 384.80 348.38 338.57 352.17 
ESP?OB PERCENT = 33.17 41.44 49.52 55.25 57.10 54.56 48.33 40.06 31.98 26.25 24.40 26.94 
4VNES/1000. CM-3 = 97.11 233.51 225.46 202.91 170.15 132.97 97.11 66.88 44.42 29.86 22.03 19-61 
SlGf4A ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



DENN STATE MK. T IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = 20.00 
S 10.7 = 200.00 S 10.7 11A.U.I = 198.16 DAY = 80.00 MONTH = 3 

UWIVFRSAL TIME = 
LOCAL TIME = 

UCTITUOE 
120.00 
130.00 
140.00 
150,OO 
160.00 
170,OO 
180,OO 
190,DO 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460-00  
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OEI 
2.02 
1.75 
2.21 
2.57 
2.68 
2.63 
2.48 
2.30 
2.11 
1.92 
1.75 
1.58 
2.71 

11.26 
33.11 
74.6 1 

137.11 
215.50 
300.39 
452.17 
545.29 
576.68 
564.29 
527.31 
479.51 
429.12 
380.49 
335.62 
295.24 
213.58 
155.06 
113.64 

84.53 
64.28 
50.44 
41.24 
35.34 
31.69 
29.5 1 
28.25 
27.52 
27.11 
26.87 
26.74 

US ITY 
64.49 

112.96 
157.76 
187.29 
209.87 
231.93 
257.74 
290.88 
334.59 
391.35 
462.53 
616.39 
773.20 
925.19 

1091 -84  
1268.30 
1446.18 
1615.89 
1768.75 
1999.76 
2115.81 
2126.46 
2057.60 
1937.59 
1790.18 
1632.46 
1475.54 
1325.97 
1187.16 

893.61 
671.26 
505.75 
382.94 
291.63 
223.53 
172.62 
134.52 
106.06 

84.91 
69.35 
58.08 
50.09 
44.56 
40.83 

METEPS -3 
132.75 
209.44 
248 -10 
269.19 
283.73 
296.71 
3 1  1.40 
330 -45 
356.04 
389.87 
433.06 
486.21 
549.47 
622.85 
706.35 
800.14 

1007.85 
1157.33 
1317.11 
1676.66 
2049.42 
2377.28 
2616.65 
2750.41 
2784.18 
2736.61 
2630.16 
2485.84 
2320.62 
1888.94 
1499.87 
1180.33 

927.36 
729 -85 
576.26 
456.81 
363.76 
291.13 
234.36 
189.95 
155.25 
128.21 
107.25 
91.15 

ELcCTRON CONTENT = 1.54E 13 6.89E 13 I.0TE 1 4  1.30E 1 4  1.40E 1 4  1.39E 1 4  1.16E 14 1.03E 1 4  8.60E 13 6.35E 13 3.79E 1 3  1.29E 13 
PEAK ELFCTQON DENSITY = 5.77E 05 2.13E 0 6  2.78E 0 6  3.10E 0 6  3.24E 0 6  3.38E 06 3.38E 06 3.38E 06 3.20E 06 2.56E 06 1.57E 0 6  4.99E 05 
HEIGHT OF PEAK = 362.82 352.05 417.45 450.22 460.29 452.55 450.02 453.16 382.50 346.40 339.00 359.37 
ESPROB PFRCENT = 34.89 43.22 51.26 56.86 58.50 55.77 49.38 41.05 33.01 27.41 25.76 28.50 
4VNES/1000. CN-3 = 96.43 234.64 226.47 203.57 170.34 132.68 96.43 65.94 43.40 28.85 21.07 18.68 
SIGYA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = 40.00 
S 10.7 = 200.00 S 10.7 l1A.U.l = 198.16 DAY = 80.00 UONTH = 3 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME - - 6 - 0 0  8 -00  10.00 12.00 14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 

ELECTRON Of 
2.02 
1.75 

METERS -3 
98.55 

170 -55 
219.67 
257.49 
297 -24  
347.11 
413.00 
498.83 
606.17 
916.09 

1270.89 
1448.68 
1622.33 
1783.65 
1925.67 
2043.48 
2134.40 
2197.73 
2234.47 
2237.61 
2167.66 
2049.88 
1905.48 
1750.08 
1594.13 
1444.03 
1303.34 
1173.73 
1055.66 

808.58 
620.43 
478.04 
370.18 
28R.23 
225.76 
178.01 
1 4 1  -48 
113.55 

92.78 
76.21 
64.22 
55.41 
49.07 
44.61 

ELECTRON CONTFNT = 1.53E 1 3  4.69E 13 7.46E 13 8.29E 13 8.09E 13 
?EA< ELECTPnN OEYSITY = 5.8% 05 1.58E 06 2.25E 06 2.30E 06 2.15E 0 6  
HEIGHT OF PFAK = 342.51 295.65 310.48 322.03 330.73 
ESPROR PFRCENT = 35.22 45.18 53.09 56.83 55.41 
4VNES1J.000. CM-3 = 76.31 161.79 156.87 143.02 122.71 
SIGYA FS = 0.48 0.42 0.40 0.42 0.47 



PENY STATE WK- I IONOSPHERIC MODELS FOR VERNAL EQUINOX. 
EAST LONGITUDE = -270.00 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 (1A.U.l = 198.16 
CAUTION: THE GEOYAGYFTIC LATITUDE OF THIS STATION I S  BEYOND 

UYIVFRSAL TIME = 0.0 2.00 4.00 6.00 
L3CAL TIME = 6.00 8.00 10.00 12.00 

ALTITUDE ELECTRON DENSITY METERS -3 X10-9 
120.00 2.02 40.50 57.92 67.26 

FLECTRON CONTENT = 9.05E 1 2  2.35E 13 4.48E 13 6.21E 13 
PEAK ELECTPON OEYSITY = 3.70E 05 7.45E 0 5  1.37E 0 6  1.79E 0 6  
HEIGHT OF PEAK = 325.17 293.35 295.02 302.27 
ESPROB PERCENT = 21.75 31.11 38.57 42.15 
AVNES/1000. CM-3 = 40.40 69.74 68.12 63.52 
SIGYA ES = 0.48 0 0.40 0.42 

DAY = 80.00 MONTH = 3 
THE RANGE OF THE UOOEL 



PENN STATE KK. I IONOSPHERIC MOOELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -60.00 
S 10.7 = 200.00 S 10.7 I1A.U.) = 206.50 DAY = 172.00 UONTH = 6 
CAUTION: THE GEOHAGNETIC LATITUOE OF THIS STATION I S  BEYONO THE RANGE OF THE MODEL 

UNIVERSAL TIME = 
L9CAL T I Y E  = 

ALTITUDE 
120.00 

ELECTRON DENSITY METERS -3 
2.02 2.02 2.02 
1.74 1.75 1.75 
2.16 2.18 2.20 

ELECTRON CONTENT = 2.98E 12 3.69E 1 2  3.30E 12 4.96E 12 
DEAK ELECTROW DENSITY = 8.72E 0 4  1.44E 05 1.36E 05 1.93E 0 5  
H E I G H T  OF PEAK = 370.18 367.67 347.42 352.56 
ESDROB PERCFNT = 9.16 10.16 14.27 20.39 
PVNES11000. CM-3 = 22.78 20.74 20.07 36.16 
SIGYA ES = 0.68 0.63 0.55 0.48 



PENN SThTE BK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -40.00 
S 10.7 = 200.00 S 10.7 (1A.U.l = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIME = 

ELECTRON DEN 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.55 
2.39 
2.22 
2.04 
1.86 
1.69 
1.54 
1.40 
3.56 
8.64 

16.79 
27.50 
39.54 
61.97 
76.40 
81.78 
80.92 
76.48 
70.39 
63.88 
57.64 
51-95 
46.94 
37.36 
31.26 
27.62 
25.54 
24.39 
23.76 
23.43 
23.24 
23.15 
23.09 
23.07 
23.05 
23.04 
23.04 
23.03 

SITY 
2.02 

'1.75 
2.18 
2.54 
2.67 
2.64 
2.52 
2.35 
2.16 
1.98 
1.80 
1.63 
1.47 
1.70 
6.19 

16.27 
33.40 
56.81 
83.73 

134.68 
167.47 
179.31 
176.08 
164.43 
149.15 
1.33.06 
117.63 
103.50 

90.90 
65.87 
48.50 
36.78 
29.10 
24.27 
21.35 
19.67 
18.73 
18.21 
17.93 
17.77 
17.69 
17.64 
17.62 
17.60 

METERS -3 X10-9 
2.02 2.02 
1.75 1.75 
2.20 2.21 
2.55 2.56 
2.67 2.67 
2.63 2.62 

- 2.49 2.48 
2 - 3 1  2.30 
2.12 2.11 
1.93 1.92 
1.75 1.74 
1.58 1.58 
1.43 1.43 
L.29 4.48 
2.73 12.24 
7.78 26.08 

16.97 . 45.87 
30.20 69.66 
46.04 94.53 
77.37 137.09 
98.57 161.58 

106.94 168.47 
105.83 163.53 

99.32 152.11 
90.39 138.01 
80.87 123.44 
71.70 109.52 
63.31 96.79 
55.85 85.41 
41.18 62.66 
31.26 46.73 
24.83 35.88 
20.85 28.71 
18.51 24.14 
17.18 21.35 
16.45 19.71 
16-05 18.77 
15.84 18.25 
15.73 17.96 
15.67 17.79 
15.63 17.70 
15.62 17.65 
15.61 17.62 
15-60 17.61 

2.14 
2.49 
2.65 
2.67 
2.58 
2.45 
2.29 
2.12 
1.95 
1.79 
5.12 

11.82 
22.30 
35.99 
51.45 
66.94 
80.97 

101.20 
110.06 
110.36 
105.59 

98.16 
as. 81 
81.52 
73.78 
06.84 
60.74 
49.02 
41.42 
36.77 
34.02 
32.46 
31.58 
31.09 
30.81 
30.66 
30.58 
30.53 
30.50 
30.49 
30.48 
30.47 

f LFZTPOY COYTFNT = 3.50E 1 2  5.22E I 2  3.46E 12 5.OBE 12 2.26E 13 4.86E 13 5.99E 13 6.63E 1 3  5.36E 1 3  2.39E 1 3  8.91E I t  4.81E 12 
PEAK ELECTRON DEUSITY = 8.20E 0 4  1.8OE 05 1.07E 05 1.68E 0 5  7.94E 0 5  1.55E 06 1.74E 06 1.84E 06 1.54E 0 6  7.20E 0 5  2.47E 05 1.11E 05 
HFIGHT OF PEAK = 364.95 364.22 366.36 359.79 277.12 286.42 299.42 313.04 311.23 323.63 323.26 349.48 
ESPQOB PEPCFNT = 8.02 9.41 15.31 24.13 33.52 40.95 44.44 43.06 37.16 28.34 18.95 11.51 
BVNESff 000. CM-3 = 18.87 15.77 14.77 41.79 82.56 80.24 73.71 64.09 52.92 41.79 31-97 24.24 
SlGYA ES = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENY STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIYE - - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160,OO 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
770.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 

ELECTRON DENSITY 
2.02 2.02 
1.74 1.75 
2.16 2.18 
2.52 2.54 
2.66 2.67 
2.65 2.64 
2.55 2.52 
2.39 2.35 
2.22 2.16 
2.04 1.98 
1.86 1.80 
1.83 1.63 
7.16 3.51 

19.95 12.01 
42.96 30.04 
75.99 59.26 

115.69 97.63 
157.05 140.31 

METERS -3 
2.02 
1.75 
2.20 
2.55 
2.67 
2.63 
2.49 
2.31 
2.12 
1.93 
1.75 
1.58 
1.43 
1.29 
1.17 
1.06 
1.77 
5.75 

ELEETRON CONTFNT = 8.40E 1 2  8.08E 12 4.54E 12 8.23E 12 4.00E 13 6.48E 13 6.84E 1 3  7.32E 13 7.01E 13 4.10E 13 2.16E 13 1.39E 13 
PEAK ELECTRON DEVSITY = 2.77E 05 2.79E 0 5  1.24E 05 2.76E 05 1.35E 0 6  1.96E 06 1.85E 06 1.90E 06 1.88E 06 1.26E 06 7.17E 05 4.73E 05 
HEIGHT OF PEAK = 348.51 351.28 392.73 367.38 290.76 306.55 331.17 345.16 342.99 341.01 339.53 346.47 
ESPROB PERCENT = 6.52 7.72 15.32 27.30 40.45 51.23 56.77 55.57 47.97 35.98 22.84 12.06 
AVNESf 1000. CY-3 = 13.89 9.84 8.61 50.21 126.27 121.74 109.08 90.74 70.03 50.21 33.67 21.58 
SIGMA ES = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENU STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 0.0 
S 10.7 = 200.00 S 10.7 (1A.U.I = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL 
LOCAL TTYE 

TIME = - - 

ELECTRON DEN 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.55 
2.39 
2.22 
2.04 
1.86 
1.69 
7.11 

30.72 
92.66 

212.49 
395.14 
625.87 
876.71 

1325.79 
1600.11 
1690.78 
1651.80 
1540.67 
1398.33 
1249.01 
1105.34 
973.08 
854.22 
614.20 
442.06 
319.64 
232.6 1 
170.70 
126.72 

95.61 
73.85 
58.91 
48.93 
42.50 
38.50 
36.09 
34.66 
33.83 

ISITY METERS -3 
2.02 2.02 
1.75 1.75 
2.18 2.20 
2.54 2.55 
2.67 2.67 
2.64 2.63 
2.52 2.49 
2.35 2.31 
2.16 2.12 
1.98 1.93 
1.80 2.25 
6.72 10.11 

28.14 30.93 
81.92 70.74 

181.12 129.93 
325.14 202.21 
498.42 277.70 
677.86 346.96 
841.85 403.58 

1073.41 470.36 
1163.59 483.00 
1148.35 461.27 
1073.41 422.54 

972.38 377.96 
865.12 333.56 
761.86 292.19 
667.12 254.95 
587.41 222.04 
507.74 193.26 
359.97 136.85 
256.05 97.64 
183.21 70.55 
132.13 51.99 
96.33 39.44 
71.31 31.18 
54.00 25.93 
42.24 22.74 
34.47 20.88 
29.52 19.83 
26.49 19.25 
24.71 18.93 
23.67 18.75 
23.09 18.66 
22.76 18.60 

ELECTRON CONTEYT = 4.27E 13 2.84E 13 1.21E 1 3  1.97E 1 3  6.49E 13 1.03E 14 1.03E 1 4  1.04E 14 1.03E 1 4  8.28E 13 6.19E 13 5.59E 13 
PEAK ELECTRON DEVSITY = 1-69!? 0 6  1.17E 06 4.846 05 7.69E 05 2.03E 0 6  2.70E 06 2.41E 06 2.33E 06 2.41E 06 2.40E 0 6  2.02E 06 2.03E 06 
WEISHT OF PEAK = 362.44 345.98 335.62 346.88 344.97 407.93 461.69 486.70 474.30 460.24 457.62 410.83 
ESPROR PERCENT = 50.76 50.75 50.76 50.78 50.80 50.83 50.85 50.86 50.85 50.83 50.81 50.78 
BVNES/t000. CM-3 = 26.38 18.98 16.70 91.80 227.26 219.22 196.72 164.10 127.21 91.80 62.15 40-35 
SIGulA ES = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 D A Y =  172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
601.00 
650.00 
700.00 
750.00 
800*00  
950.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.55 
2.39 
2.22 
2.04 
1.86 
3.03 

14.60 
47.77 

116.40 
226.48 
371.06 
533.03 
692.43 
944.3 1 

1071.22 
1090.49 
1041.60 
958.30 
862.50 
766.44 
676.13 
594.08 
520.93 
374.31 
269.89 
196.09 
144.12 
107.73 

82.54 
65.46 
54.21 
47.08 
42.72 
40.15 
38.66 
37.81 
37.32 
37.05 

METERS -3 X10-9 
2.02 30.65 
1.75 30.20 
2.20 33.90 
2.55 48.11 
2.67 65.43 
2.63 80.26 
2.49 91.77 
2.31 100.90 
2 -12  108.89 
1.93 116.78 
1.75 125.53 
1.58 136.18 
7.22 149.95 

24.19 168.13 
59.42 192.01 

115.42 259.25 
187.71 317.23 
266.87 381.47 
342.64 449 - 6 4  
456.37 580.52 
506.96 677.64 
507.20 725.77 
477.74 728.37 
434.60 698-11 
387.55 648.50 
341.72 590.12 
299.45 579.96 
261.58 472.07 
228.18 418.50 
162.22 307.20 
116.14 225.60 

84.25 166.79 
62.39 124.46 
47.64 93.93 
37.96 71.95 
31.83 56.23 
28.12 45.17 
25.97 37.59 
24.75 32.57 
24.07 29.38 
23.70 27.42 
23.50 26.25 
23.38 25.56 
23.32 25.16 

ELECTRON CONTENT = 2.87E 13 1.96E 1 3  1.31E 1 3  2.24E 1 3  4.18E 1 3  6.08E 13 8.99E 13 1.07E 1 4  1.09E 14 9.39E 13 5.576 13 3.65E 13 
YEA# ELECTRON DENSITY = 1.09E 06 7.81E 05 5.12E 0 5  7.32E 05 1.21E 0 6  1.48E 06 2.09E 06 2.47E 06 2.61E 06 2.43E 0 6  1.79E 06 1.31E 06 
HEIGHT OF PEAK = 354.16 344.86 349.65 371.01 368.86 450.61 461.53 458.81 450.19 467.56 481.30 387.25 
ESPROB PERCENT = 64.41 64.67 64.16 63.03 61.58 60.19 59.24 58.99 59.50 60.63 62.08 63.47 
4VNES/1000. CM-3 = 31.10 22.38 19.71 108.01 267.20 257.76 231.32 192.99 149.64 108.01 73.16 47.52 
SIGulA ES - - 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENN STATE M K S  I IOYOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 40.00 
5 10.7 = 200.00 S 10.7 l1A.U. = 206.50 DAY = 172.00 MONTH = 6 

UNlVEPSAL TIME = 0.0 2 -00  4.00 6 - 0 0  8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME = 0.0 2 - 0 0  4 -00  6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22-00 

ALTITUDE 
120.00 
130.00 
140.00 

ELECTRON DENSITY METERS -3 X10-9 (CM. -3 XlO-3) 

SLECTRON CONTENT = 2.42E 1 3  1.88E 13 1.75E 13 2.51E 1 3  3.33E 13 3.91E 13 4.51E 1 3  
OEPK ELECTRON DEVSITY = 9.05E 05 7.26E 05 6.80E 05 8.41E 05 9.96E 05 1.03E 06 1.12E 06 
HEIGHT OF PEAK = 410.38 397.25 391.25 325.04 317.49 340.37 347.84 
ESPSOB PERCENT = 37.15 38.41 44.02 52.50 61.57 68.80 72.25 
AVYES11000. C M - 3  = 56.47 44.87 41.18 147.93 320.71 310.72 282.61 
SIGMA FS - - 0.68 0.63 0.55 0.48 0.42 0.40 0.42 





PENN STATE YK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -60.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 DAY = 172.00 MONTH = 6 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIYE = 
LOCAL TIME = 

ELECTRON DENSITY METERS -3 
2.02 2.02 2.02 
1.74 1.74 1.74 
2.12 2.13 2.14 
2.47 2.48 2.49 
2.64 2.65 2.65 
2.67 2.67 - 2 . 6 7  
7.38 2.61 2.58 

17.98 2.53 2.45 
36.47 7.68 2.29 
63.84 18.14 2.12 
99.26 35.18 1.95 

E L E Z T R O N  CONTENT = 1.35E 1 3  8.23E 12 5.22E 12 4.35E 12 3.05E 1 2  1.23E I 2  2.01E 12 1.26E 13 2.68E 13 3.58E 1 3  3.39E 1 3  2.25E 1 3  
PEA< ELECTRON DENSITY = 3.62E 0 5  2.18E 0 5  1.41E 05 1.45E 05 1.15E 05 4.53E 0 4  6.85E 04 4.65E 05 8.92E 05 1.08E 06 9.69E 05 6.37E 05 
HEIGHT RE PEAK = 318.75 318.55 350.50 370.08 367.64 348.42 352.99 275.85 282.49 289.62 302.43 300.63 
ESPROB PERCENT = 23.44 16.79 11.54 9.10 10.13 14.34 20.62 27.27 32.52 34.96 33.93 29.72 
AVNES/l000. CH-3 = 36.53 30.82 26.09 22.62 20.52 19.82 36.53 58.31 57.12 53.76 48.72 42.72 
SIGYA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0 -55  



PENN STATE MK. I IOYOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -40.00 ~~. 
S 10.7 = 200.00 5-10.7 IIA.U.1 = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TINE = 
LOC&L TIME - - 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.0n 
230.00 
240.00 
25?,00 
260.00 
270.00 
290.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
Q50.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON CONTENT 
P E A K  ELECTOOW DEY 
HEIGHT OF PEAK 
ESPRO8 PERCENT 
LVYES/IOOO- CM-3 
SIGVb ES 

0.0 
18.00 

FLECTRON OE 
2.02 
1.74 
2.12 
2.47 
2.64 
2.67 
2.62 
6.37 

18.77 
44.56 
88.82 

153.74 
237.39 
334.23 
436.71 
537.10 
628.97 
707.87 
771.41 
851.21 
876.10 
861.39 
821.73 
768.47 
709.36 
649.28 
591.06 
536.25 
485.53 
377.43 
293.62 
229.47 
180.63 
143.59 
115.65 

94.75 
79.30 
68.08 
60.08 
54.51 
50.71 
48.15 
46.46 
45.34 

NSITY METERS -3 
2.02 2.02 
1.74 1.74 
2.13 2.14 
2.48 2.49 
2.65 2.65 
2.67 2.67 
2.61 - 2.58 
2.49 2.45 
2.34 2.29 
6.59 2.12 

19.16 1.95 
43.90 6.33 
83.41 17.56 

136.72 38.17 
199.51 68.70 
265.59 106.86 
328.86 148.41 
384.56 188.81 
429.81 224.38 
485.93 273.62 
501.73 293.06 
489.67 290.42 
461.25 274.66 
425.00 252.53 
386.29 228.34 
348.22 204.50 
312.37 182.21 
279.48 161.99 
249.76 143.95 
188.68 107.83 
143.68 82.42 
111.03 65.03 

87.66 53.51 
71.24 46.15 
59.99 41.63 
52.50 38.94 
47.66 37.38 
44.63 36.49 
42.75 35.98 
41.61 35.69 
40.93 35.52 
40.51 35.43 
40.26 35.37 
40.10 35.34 

= 2.89E 1 3  1.58E 1 3  9.46E 12 7.47E 1 2  7.20E 12 4.38E 12 7.03E 1 2  3.25E 13 5.55E 13 6.05E 13 5.74E 1 3  4.62E 13 
SITY = 8.76E 0 5  5.02E 0 5  2.94E 05 2.36E 05 2.40E 05 1.17E 05 2.25E 05 1.IZE 06 1.69E 06 1.64E 0 6  1.48E 06 1.23E 06 

= 341.21 339.71 346.46 348.36 351.16 392.91 367.42 290.92 306.78 331.50 345.49 343.32 
= 36.04 22.88 12.07 6.51 7.70 15.31 2 7 - 3 1  40.48 51.29 56.84 55.66 48-04 
= 50.29 33.70 21.58 13-87 9.82 8.58 50.29 126.65 122.11 109.39 90.98 70.19 
= 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



QENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

UYIVERSAL TIME = 0.0 2 - 0 0  4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME - - 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160,OO 
170.00 
180.00 
190.00 
200.00 
210,oo 
220.00 
230.00 
240.00 
250-00  
260-00  
270-00 
280.00 
290.00 
300,OO 
320,OO 
340.00 

ELELTRON CONTENT 
PEA< ELECTRON DEN 
HEIGHT OF PEAK 
ESPROB PERCENT 
4VYES11000. CN-3 
SIGMA ES 

= 7.17E 1 3  6.13E 13 4.74E 13 3.36E 1 3  2.16E 1 3  8.71E 12 1. 
SITY = 2.09E 06 2.02E 06 1.73E 0 6  1.33E 0 6  8.72E 0 5  3.23E 0 5  5. 

= 449.43 445.01 398.99 353.53 341.92 348.89 
= 41.65 27.63 13.64 3.44 -0.25 3.58 



PENU STbTE MK. 1 IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 0.0 
S 10.7 = 200.00 S 10.7 f1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8 -00  10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME - - 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16-00 

b L T I  TUDE 
120.00 
130.00 
140.00 
150.00 
160.DO 
170.00 
1R0.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
2.02 
1.74 
2.12 
2.47 
2.64 
2.67 
2.62 
2.52 
2.39 
2.25 
2.11 
1.96 
1.83 
1.70 
1.58 
1.47 
1.36 
1.27 
1.18 
4.29 

36.48 
152.60 
393.86 
731.57 

1085.54 
1381.46 
1582.52 
1686.61 
1710.67 
1562.00 
1306.01 
1056.14 

844.43 
673.64 
538.34 
431.85 
348.25 
282.72 
231.47 
191.54 
160.63 
136.90 
118.91 
105.46 

NSITY 
2.02 
1.74 
2.13 
2.48 
2.65 
2.67 
2.61 
2.49 
2.34 
2.19 
2.03 
1.88 
1.73 
1 -60  
1.47 
1.35 
1.24 
1.15 
1.06 
0.90 
0.77 

11.63 
82.06 

282.81 
611.65 
976.40 

1278.32 
1469.99 
1552.66 
1452.27 
1191.88 

935.74 
724.91 
560.55 
434.66 
338.80 
265.98 
210.80 
169.18 
138.03 
114.99 

98.23 
86.27 
77.93 

METERS -3 X10-9 
2.02 2.02 
1.74 1.74 
2 -14  2.16 
2.49 2.52 
2.65 2.66 
2.67 2.65 
2.58 2.55 
2 -45 2.39 
2.29 2.22 
2.12 2.04 
1.95 1.86 
1.79 6.97 
2.17 28.02 

10.86 79.80 
37.53 174.75 
97.23 313.19 

201.34 481.64 
350.22 658.93 
531.91 824.34 
914.61 1067.67 

1211.39 1174.29 
1368.63 1173.37 
1403.36 1108.15 
1356.32 1012.47 
1264.32 907.33 
1152.92 804.05 
1037.43 708.01 

926.12 621.30 
822.93 544.28 
607.31 390.37 
447.47 280.91 
331.09 203.52 
246.76 148.90 
185.81 110.48 
141.95 83.67 
110.68 65.25 
88.72 52.91 
73.67 44.91 
63.64 39.93 
57.18 36.93 
53.14 35.17 
50.66 34.16 
49.17 33.58 
48.27 33.25 

ELECTRnN CONTENT = 6.03E 1 3  4.91E 1 3  3.86E 13 3.01E 13 2.33E 13 1.27E 13 1.29E 1 3  3.62E 13 5.51E 13 7.33E 13 8.08E 13 8.43E 13 
PEAK ELECTRON DENSITY = 1.71E 06 1.56E 06 1.40E 06 1.18E 06 9.58E 05 5.09E 05 4.89E 05 l.ObE 06 1.14E 0 6  1.68E 06 1.82E 06 1.95E 06 
WEIGHT OF PEAK = 497.11 509.19 376.88 349.33 331.69 332.99 348.70 359.45 443.04 467.72 468.45 477.02 
ESP908 PERCENT = 51.15 51.19 51.23 51.26 51.27 51.26 51.23 51.19 51.15 51.12 51.11 51.12 
bVNES/l000. CM-3 = 92.11 62.33 40.43 26.42 18.98 16.71 92.11 228.23 220.16 197.55 164.77 127.69 
SIGYIA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIME - - 
PLTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
730.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
QO0.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
30.66 
30.25 
32.43 
42.43 
56.72 
71.25 
84.84 
97.92 

111.56 
127.18 
146.41 
259.53 
408.12 
487.33 
569.18 
657.79 
751.20 
846.00 
938.37 

1101.41 
1218.67 
1282.39 
1296.42 
1270.99 
1217.64 
1146.97 
1067.28 
984.54 
902.76 
716.06 
563.33 
443.36 
350.51 
279.03 
224.12 
182.05 
149.98 
125.75 
107.67 
94.42 
84.89 
78.18 
73.54 
70.37 

2.00 
20.00 

INS ITY 
2.02 
1.74 
2.13 
2.48 
2.65 
2.67 
2.61 
2.49 
2.34 
2.19 
2.03 
1.88 
1.73 
1.60 
5 -62 

19.58 
52.26 

112.92 
206.30 
473.87 
772.02 

1011.09 
1152.28 
120 1.73 
1184.45 
11.26.02 
1046.11 

957.78 
868.89 
667.56 
507.96 
386.88 
296.33 
229.02 
179.26 
142.75 
116.32 

97.52 
84.47 
75.64 
69.81 
66.05 
63.65 
62.15 

METERS -3 X10-9 
2 - 0 2  2.02 

ELECTRON CONTENT = 4.84E 1 3  3.68E 13 3.25E 1 3  2.7lE 13 2.10E 13 1.73E 13 2.18E 1 3  3.68E 13 5.09E 13 6.63E 13 6.82E 1 3  5.89E 13 
PEAK FLFCTRDN DENSITY = 1.30E 06 1.2OE 06 1.15E 06 1.OZE 06 8.14E 0 5  6.70E 05 7.18E 05 1.09E 06 1.32E 06 1.65E 06 1.66E 0 6  1.48E 06 
HEIGHT OF PEAK = 376.20 403.55 409.70 397.14 388.20 387.01 347.54 334.81 375.01 378.47 378.63 362.11 
ESPROR PERCENT = 64.73 60.39 56.83 55.00 55.39 57.89 61.85 66.18 69.74 71.58 71.19 68-68 
4VNE S/1000. CM-3 = 158.46 114.38 80.76 58.24 45.71 41.75 158.46 350.25 339.12 307.82 262.10 209.71 
SIGYa ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENN STATE WK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 40.00 
S P0,7 = 200.00 S 10.7 (1A.U. I = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME - 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
21 0.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300,oo 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1200.00 
1150.00 

FLECTRON OE 
42.69 
49.46 
73.53 
98.33 

117.91 
133.13 
145.96 
158.13 
171.00 
229.41 
272.31 
317.37 
365.71 
415.95 
466. LO 
514.07 
557.89 
596.03 
627.46 
668.55 
682.05 
673.15 
648.25 
613.34 
573.14 
531.05 
489.29 
449.22 
411.60 
329.85 
265.00 
214.24 
174.54 
143.45 
119.09 
100.05 

85.29 
73.99 
65.50 
59.28 
54.83 
51.72 

METERS -3 
2.02 
1.74 
2.14 
2 -49 
2 -65 
2 -67 
2 -58 
2 -45 
2 -29 
2.12 
1.95 
1.79 
1.64 
1.50 
1.37 
1.86 
7.73 

23.18 
54.03 

169.48 
325.83 
464.16 
550.06 
582.10 
574.71 
543 -67 
500.97 
454.30 
408.03 
305.98 
227.96 
170.78 
129 -56 
100.19 

79.61 
65.51 
56.14 
50.12 
46.37 
44.09 
42 -72 
41.91 

:LFCTPON CONTFNT = 2.70E 1 3  2.12E 13 1.72E 13 1-26'? 1 3  9.30E 12 8.25E 12 1.33E 13 1-94'? 13 2.38E 13 2.88E 13 3.01E 13 2.88E 13 
PEB< ELECTRQN OE'JSlTY = 6.82E 05 6.76E 05 5.83E 05 4.44E 05 3.31E 05 2.94E 05 3.79E 05 5.18E 05 5.88E 05 6-79'? 05 6.956 05 6.796 05 
HEIGHT OF PFAK = 341.10 373.80 405.03 415.55 399.48 389.76 307.93 306.42 315.15 326.26 330.87 330.16 
ESPROB PERCFNT = 47.16 33.47 22.67 17.66 19.78 28.46 41.38 55.07 65.87 70.88 68.76 60.08 
4VNES/1000. CM-3 = 114.79 83.60 59.69 43.58 34.57 31.71 114.79 249.54 241.74 219.81 187.73 150.91 
SIGMA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0-42 0.40 0.42 0.47 0.55 



PENN STATF MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITWOE = -90.00 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 l1A.U.) = 206.50 DAY = 172.00 MONTH = 6 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8 - 0 0  10.00 12 -06  14.00 16.00 18.00 20.00 22-00 
LOCAL TIME = 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14-00 16.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210,oo 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
ZRO.00 
290.00 
300.00 
320,OO 
340.00 
360.00 
390.00 
400.00 
420.00 
440,OO 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
50.41 
73.33 

108.09 
134.30 
152.20 
165.07 
175.34 
184.55 
193.79 
203.98 
221.81 
256.96 
294.13 
332.02 
369.08 
403.74 
434.69 
460.95 
481.93 
507.57 
513.34 
503.56 
483.06 
456.1 3 
426.03 
395.0 3 
364.61 
335.62 
308.52 
249.82 
203.21 
166.5 I 
137.56 
114.64 

96.46 
82.07 
70.76 
61.99 
55.32 
50.38 
46.81 
44.29 
42.57 
41.40 

NSITY 
27.61 
27.83 
28.03 
33.90 
45.11 
57.66 
69.18 
79.11 
87.76 
95.75 

103.80 
112.64 
149.35 
185.78 
220.55 
258.14 
297.47 
336.72 
373.87 
435.19 
472.91 
486.40 
480.16 
460.32 
432.47 
400.88 
368.43 
336.87 
307.15 
243.10 
193.25 
154.93 
125.39 
102.50 

84.72 
70.94 
60.39 
52.46 
46.65 
42.55 
39.74 
37.88 
36.68 
35.92 

METERS -3 
2.02 
1.74 
2.14 
2 -49 
2 -65 
2 -67 
2.58 
2 -45 
2 -29 
2.12 
1.95 
1.79 
1.64 
1.50 
2.89 

10.28 
27.27 
57.61 

1 0 1  - 9 1  
217.06 
328.22 
402 -66 
434.65 
433 -94 
413.05 
3 8 1  -84 
346.79 
311.64 
278.35 
207.68 
155 -05 
117.10 
90.19 
7 1  -48 
58.78 
50 -43 
45.14 
41.88 
39.93 
38 -77 
38.10 
37.70 
3 7  -47 
37.33 

FLECTRON CONTENT = 2.14E 1 3  1.83E 13 1.3ZE 1 3  1.04E 13 8.11E 12 L.06E 13 1.23E 1 3  1.57E 13 1.80E 1 3  2.08E 13 2.26E 13 2.23E 13 
PEAK ELECTRON DENSITY = 5.14E 05 4.87E 05 4.38E 05 3.59E 05 2.87E 05 2.71E 05 3.35E 05 3.97E 05 4.32E 05 4.71E Q5 5.07E 05 5.04E 05 
HEIGHT OF PEAK = 336.46 362.71 388.96 404.72 389.80 378.85 304.24 308.05 305.48 317.47 322.60 329.07 
ESPROB PERCENT = 36.08 18.49 4.37 -2.49 -0.27 10.45 26.79 44.37 58.49 65.36 63.13 52.42 
AVYESl1000. CM-3 = 49.30 34-82 23.90 16.70 12.75 11.52 49.30 113.41 109.66 99.14 83.80 66.30 
S I G \ ( A  E S  = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMEP SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = -60.00 - - - - -  -.... 
S 10.7 = 200.00 S 10.7 (lA.U.1 = 206.50 DAY = 172.00 MONTH 1 6 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL 
LOCAL T J ~ E  

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
720.00 
230.00 
240.00 
250.00 
760.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
h50,OO 
700.00 
750.00 
QOO.00 
550.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIYF = 0.0 - 12.00 

ELECTRON Of  
27.60 
27.84 
28.29 
35.20 
48.72 
66.43 
88.60 

118.18 
159.91 
531.53 
934.78 

1018.08 
1090.42 
1149.72 
1194.90 
1225.8 7 
1243.27 
1248.28 
1242.42 
1204.47 
1142.01 
1065.65 
983.26 
900.19 
819.8 1 
744.05 
673.84 
609.54 
551.07 
428.46 
334.31 
262.26 
207.09 
164.78 
132.32 
107.47 

88.56 
74.31 
63.72 
56.00 
50.49 
46.64 
44.01 
42.23 

2.00 
14.00 

FNS ITY 
14.33 
18.58 
18.71 
18.24 
18.54 
20.95 
26.78 
37.19 
54.45 

454.31 
921.78 

1012.92 
1095.68 
1167.30 
1225.98 
1270.85 
1301.88 
1319.67 
1325.33 
1306.00 
1255.68 
1185.59 
1104.73 
1019.72 

935.01 
853.42 
776.58 
705.29 
639.82 
500.84 
392.86 
309.73 
245.89 
196.95 
159.50 
130.99 
109.46 

93.40 
81.61 
73.12 
67.11 
62.94 
60.09 
58.16 

4 -00 
16.00 

METERS -3 
2.02 
1.74 
4.11 

13.54 
35.27 
75.98 

140 -32 
228.74 
336.98 
457.28 
580.51 
698.07 
803.29 
891 -87 
961 -80,  

1012.92 
1046.39 
1064.12 
1068.41 
1046.13 

996.17 
931.28 
860.11 
788.13 
718.50 
652.95 
592 -26 
536.68 
486.14 
380.01 
298.42 
236.13 
188.81 
153 -09 
126.37 
106.65 
92.35 
82.19 
75.12 
70.30 
67.05 
64.89 
63.47 
62.53 

ELECTRON CONTENT = 4.09E 1 3  4.54E 13 3.64E 13 2.25E 13 1.31E 13 1.01E 13 7.36E I 2  5.72E 12 3.30E 12 4.40E 12 7.85E 12 2.48E 13 
PEAK ELECTRON DENSITY = 1.25E 06 1.33E 06 1.07E 06 6.53E 05 4.03E 05 3.54E 05 2.94E 05 2.36E 05 1.40E 05 1.78E 05 2.99E 05 8.13E 05 
YEIGHT OF PEAK = 289.35 300.03 298.53 317.86 317.67 348.32 367.49 364.51 332.54 344.60 282.63 286.85 
FSPROB PFRCENT = 25.18 24.65 22.23 18.56 14.62 11.47 9.95 10.48 12.91 16.58 20.52 23.67 
LVQES11000. CM-3 = 34.12 32.48 30.47 28.31 26.24 24.43 23.05 22.18 21.88 28.31 35.57 35.19 
SIGYA E S  = 0.42 0.47 0.55 0.62 0.68 0 -70  0.68 0.63 0.55 0.48 0.42 0.40 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = -40.00 
S 10.7 = 200.00 S 10.7 (1A.U.l = 206.50 D A Y =  172.00 MONTH = 6 

UNIVERSAL 
LOCAL TIME 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
550.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIME = 0.0 - - 12.00 

ELECTRON OE 
62.52 

107.54 
153.20 
189.46 
224.43 
265.66 
319.21 
389.79 
480.42 
824.28 

1179.72 
1295.58 
1399.29 
1487.35 
1557.63 
1609.34 
1642.79 
1659.11 
1660.01 
1623.73 
1550.49 
1454.98 
1348.53 
1239.10 
1131.83 
1029.80 
934.63 
847.01 
767.03 
598.42 
468.15 
367.90 
290.63 
230.89 
184.55 
148.55 
120.56 

98.85 
82.09 
69.2 8 
59.62 
52.45 
47.2 3 
43.5 1 

4 .oo 
1 6  -00 

METERS -3 
24.44 
25.57 
25 -02 
27.46 
35.08 
46.91 
6 1  -95 
80.93 

106.22 
423.59 
796.30 
884.94 
968.06 

1042.53 
1106.03 
1157.14 
1195.28 
1220.63 
1233.89 
1228.93 
1191.21 
1131.64 
1059.41 

9 8 1  - 4 4  
902.52 
825.73 
752.91 
685.03 
622.48 
489.08 
384.91 
304 -27  
241.96 
193.77 
156.51 
127.73 
105.60 

88.72 
7 6  .OO 
66.57 
59 -70  
54.79 
51.35 
48.98 

FLECTPON CONTFNT = 5.67E 1 3  5.62E 13 4.31E 1 3  2.34E 1 3  1.21E 13 8.74E 12 7.74E 1 2  6.19E LZ 4.5ZE 12 6.37E 12 2.OOE 13 4.52E 13 
'EAK ELECTRON OEVSITY = l.66E 06 1.56E 06 l.24E 06 7.03E 0 5  3.71E 0 5  2.8OE 05 2.736 05 2.30E 0 5  1.64E 05 2.31E 05 6.95E 05 1.44E 06 
HFIGHT OF PFAK = 295.56 309.02 307.21 321.71 321.42 349.99 367.11 365.78 360.83 357.87 276.05 284.47 



PENY STATE MK. I IONOSPHERIC MODELS FOR SUMUER SOLSTICE. 
EAST LIINGITUDE = -180.00 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

UNIVEPSAL TIYF = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
L O C ~ L  TIYE = 12.00 14.00 16-00 18.00 20.00 22.00 0.0 2.00 4-00 6 -00  8.00 10.00 

ACTITVDF 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
209.00 
210.00 
220.00 
230.00 
240.00 
250.00 
760.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
50'3.on 
550.00 
600.00 
650.00 
700.00 
75 0.00 
900.00 
R50.00 
S00.00 
S50.00 

100'3.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
115.25 
189.66 
232.76 
261.06 
285.79 
312.44 
344.63 
385.24 
436.49 
529.16 
704.89 
829.92 
962.41 

1105.32 
1254.95 
1406.3 5 
1553.81 
1691.76 
1815.55 
2007.77 
2117.77 
2149.95 
2118.54 
2040.77 
1932.83 
1807.92 
1675.83 
1543.36 
1414.90 
1125.67 

889.65 
702.94 
556.87 
442.87 
353.81 
284.06 
229.3 1 
186.28 
152.44 
125.86 
105.06 

88.89 
76.43 
66.94 

METERS -3 
46.03 
59.51 
89.93 

117.84 
140.75 
161  -47 
183.11 
208 -45 
240.07 
280.34 
525.06 
660.68 
771.88 
890.90 

1018.92 
1152.58 
1287.48 
1418.67 
1541.46 . 
1746.79 
1883 .89 
1949.49 
1952 -02 
1905.35 
1824,14 
1721.35 
1607.13 
14RR.92 
1371  -79  
1101.70 

876.70 
696.59 
554.59 
643.16 
355.71 
286.97 
232.84 
190.18 
156.55 
130.09 
109.38 
93.27 
80.86 
7 1  -43 

E L  E3 T40N CONTENT = 8.21E 1 3  7.79E 1 3  7.56E 13 4.7ZE I 3  2.67E 13 1.83E 13 1.43E 13 l.16E 1 3  7.42E 12 1.29E 13 5.5% 13 9.23F 13 
P E A K  FLETTQON DFUSITY = 2.15E 0 6  1.9hF 06 1.96E 06 1.44E 06 8.94E 0 5  6.45E 05 5.25E 0 5  4.29E 05 2.46E 05 4.64E 05 1.88E 06 2.42E 06 
HEIGHT OF PEAK = 359.24 373.82 370.67 359.09 356.18 347.31 337.86 342.03 402.06 369.21 304.20 326.53 
E SPRDR PERCENT 61406 60.66 52.96 40.03 25.34 12.83 5.83 6.24 13.94 26.87 41.56 54.07 
AVYES/1000. CY-3 = 133.66 109.97 83.41 58.25 37.60 22.83 13.72 9.08 7.71 58.25 155.96 150.08 
SIGYA ES - 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 



DENV STATE MK. T IONOSPHERIC nooELs FOR sunnER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 0.0 
S 10.7 = 200.00 S 10.7 (1A.U. 1 = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TlME - 
ALTITUDE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
20n.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
450.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
157.74 
233.36 
265.61 
279.27 
284.41 
285.32 
284.58 
284.03 
285.02 
288.59 
295.59 
306.73 
322.60 
343.65 
370.20 
402.44 
440.48 
484.36 
534.18 
681.00 
889.41 

1110.74 
1355.84 
1595.00 
1798.25 
1945.66 
2030.29 
2055.73 
2031.83 
1832.85 
1553.13 
1277.25 
1036.80 

837.89 
677.08 
548.29 
445.50 
363.51 
298.09 
245.88 
204.24 
171.09 
144.79 
124.06 

iNS ITY 
130.14 
203.62 
238.47 
254.55 
261.87 
264.52 
264.74 
264.09 
263.73 
264.61 
267.49 
273.01 
281.74 
294.17 
310.73 
331.73 
357.41 
387.90 
423.30 
509.16 
665.99 
840.51 

1038.16 
1252.63 
1459.16 
1634.06 
1761.81 
1837.00 
1862.39 
1762.73 
1541.09 
1293.99 
1065.99 

871.33 
710.82 
580.55 
475.53 
391 - 0 9  
323.26 
268.82 
225.16 
190.25 
162.45 
140.44 

METERS -3 
64 -03 

108.68 
148.08 
172.27 
187.12 
196.93 
20 3 -99 
209.59 
214.69 
220.09 
226.57 
234.85 
245.64 
259 -59 
277.29 
299 -22 
325.75 
357.12 
393 -51  
481.83 
662.71 
837.19 

1038.38 
1252.38 
1452.74 
1616.24 
1729.29 
1788.82 
1799.66 
1674.91 
1445.25 
1201.35 

981.85 
797.39 
647.02 
526.06 
429.32 
352.12 
290.58 
241 -60 
202.71 
171.97 
147.83 
129.03 

f LECTRQN COYTENT = 8.95E 1 3  8.44E 13 7.90E 13 5.61E 1 3  4.39E 13 3.65E 13 2.91E 1 3  1.98E 13 1.12E 13 1.57E 13 6.06E 13 8.65E 13 
PEAK ELECTRON OEYSITY = 2.06E 06 1.86E 06 1.80E 06 1.59E 06 1.38E 06 l.26E 06 l.lOE 0 6  7.98E 05 4.76E 05 6.28E 05 1.87E 06 2.21E 0 6  
HEIGHT OF PEAK = 479.52 501.33 494.77 500.49 536.12 494.58 429.37 368.84 278.93 315.30 352.15 427.04 
ESPROB PEPCENT = 38.31 40.47 39.93 36.84 32.03 26.78 22.50 20.34 20.88 23.97 28.78 34.03 
AVNESl1000. CM-3 = 178.91 152.54 122.30 92.68 67.16 47.66 34.56 27.25 24.94 92.68 203.37 196.96 
SIGMA ES = 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 



PENY STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIME - - 

ALTY TUOE 
120.00 
130.00 
140.00 
150.00 
L60.00 
170.00 
IB0.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
780.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
80Q.00 
850.00 
900.00 
450.00 

1000.00 
1050.00 

ELc:TRON CONTENT 
P E I K  FLFCTRON DEYSI 
HEIGHT OF PEAK 
ESP908 PERCENT 
AVYES/1000. CM-3 
SIGVA ES 

ELECTRON DENSITY METERS -3 XLO-9 
175.74 150.09 82.18 30.66 
251.59 226.12 142.43 30.24 
282.98 261.58 184.00 32.42 
296-84  280.28 209.56 42.35 
303.14 292.32 227.99 56.45 
306.29 301.97 244.11 70.54 
309.06 311.80 260.60 83.33 
313.44 323.80 279.39 95.06 
320.97 339.54 302.16 106.59 
332.83 360.37 330.47 119.03 
350.00 387.33 365.63 133.56 
373.20 421.19 408.63 151.50 
402.97 462.41 460.07 174.28 
439.58 511.23 520.25 203.34 
483.19 567.72 589.27 239.98 
533.83 631.92 667.20 285.22 
591.56 703.90 816.60 339.72 
678.08 875.22 951  -17  403.90 
803.22 992.53 1093.29 638.64 

1020.40 1249.69 1407.48 890.98 
1271.72 1539.79 1732.78 1171.48 
1533.70 1830.45 2027.01 1467.21 
1771.59 2084.94 2255.99 1735.84 
1957.14 2776.57 2402.86 1942.14 
2076.20 2393.99 2467.50 2069.23 
2128.25 2439.25 2461.01 2118.00 
2121.96 2422.92 2399.28 2100.76 
2070.03 2358.87 2298.61 7033.94 
1985.63 2261.09 2173.27 1933.79 
1703.27 1942.98 1819.21 1619.36 
1404.09 1608.48 1478.97 1304.05 
1137.32 1309.50 1188.28 1033.99 
915.36 1059.50 951.70 816.39 
73h.09 856.45 763.03 645.30 
593.09 693.57 613.72 512.00 
479.53 563.51 495.83 408.43 
389.45 459.79 402.73 328.01 
318.00 377.07 329.19 265.60 
261.34 311.08 271.10 217.26 
216.44 258.49 225.30 179.97 
180.96 216.64 189.32 151.42 
153.05 183.47 161.21 129.79 
131.24 157.33 139.44 113.62 
114.37 136.89 122.77 101.72 

= 9.07E 13 1.05E 1 4  1.01E 1 4  8.ORE 13 
TY = 2.13E 0 6  2.44E 0 6  2.47E 06 2.12E 0 6  

= 447.40 444.03 427.75 444.04 
= 63.72 63.58 64.17 65.32 
= 258.40 216.51 169.00 123.20 - - 0.42 0.47 0.55 0.62 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 40.00 
5 10.7 = 200.00 S 10.7 t1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
730.00 
240.00 
250.00 
260.00 
270.00 
280.00 
790.00 
300.00 
320.00 
34o.on 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

FLECTRON DE 
167.04 
243.82 
277.67 
294.69 
305.06 
313.26 
322.19 
334.02 
350.49 
372.96 
408.95 
476.62 
549.59 
627.39 
707.5 8 
787.25 
863.37 
933.20 
994.52 

1096.24 
1134.31 
1142.78 
1119.93 
1074.90 
1015.91 
949.48 
880.32 
811.66 
745.50 
597.46 
477.00 
381.58 
306.65 
247.92 
201.86 
165.73 
137.45 
115.40 
98.34 
85.31 
75.50 
68.25 
63.00 
59.25 

NSITY 
145.94 
221.86 
257.86 
277.11 
289.75 
300.06 
310.64 
323.45 
340.12 
361.98 
408.67 
472.91 
542.23 
615.60 
690.87 
765.43 
83 6.6 1 
902.00 
95 9.66 

1046.95 
1094.54 
1105.69 
1087.56 
1048.19 

995.03 
934.09 
869.86 
805.43 
742.85 
601.17 
484.36 
390.87 
316.81 
258.31 
212.12 
175.65 
146.92 
124.39 
106.87 

93.39 
83.18 
75.58 
70.02 
66.02 

METERS -3 
89.90 

154.03 
194.90 
219.10 
235.97 
250.19 
264.26 
280.01 
299.01 
356.15 
4 1  4 -99 
478 -30 
545.71 
615.26 
684.48 
750.77 
811.77 
865.55 
910.75 
973.00 
998.58 
993.10 
964.24 
919.61 
865.65 
807.24 
747.81 
689.64 
634.09 
510.80 
410.88 
33 1.65 
269 -24  
220.15 
181.54 
151.21 
127.49 
109.09 
94.99 
84.34 
76.46 
70.74 
66 -67 
63.81 

ELF: TRON CONTENT = 4.63E 13 4.62E 13 4.10E 13 3.566 13 2.62E 1 3  2.61E 13 2.36E 13 1.88E 13 1.59E 13 2.40E 13 3.39E 13 3.94E 13 
PEAK ELECTRON OEYSITY = 1.14E 06 1.1IE 06 1.00E 06 9.18E 05 8.41E 05 9.13E 0 5  8.81E 05 7.23E 05 6. l lE 05 7.92E 05 1.01E 06 1.03E 06 
HEIGHT nF PEAK = 354.63 356.75 345.84 358.97 389.84 410.50 407.77 395.62 390.75 330.29 321.30 348.18 
ESPROB PFRCENT = 72.27 71.25 66.43 59.09 51.21 44.89 41.84 42.85 47.68 55.01 62.89 69.21 
AVVESf1000. CM-3 = 292.37 249.70 230.72 152.67 111.18 79.39 57.96 45.97 42.16 152.67 331.91 321.54 
SIGY& F S  = 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUUMER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 60.00 
5 10.7 = 200.00 S 10.7 (1A.U. t = 206.50 DAY = 172.00 MONTH = 6 
CAUTION: THE GEONAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TINE = 
L'JCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
lBO.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.0r) 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.fl0 
850.00 
900.00 
050.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
132.06 
206.85 
242.85 
260.30 
269.52 
274.8 5 
278.79 
283.19 
289.50 
298.93 
312.49 
343.45 
380.29 
414.72 
445.50 
471.72 
492.82 
508.60 
519.15 
526.02 
517.42 
497.94 
471.72 
L41.99 
411.04 
380.40 
350.99 
323.33 
297.64 
242.20 
198.07 
167.10 
135.30 
113.12 

95.37 
81.18 
69.90 
61.01 
54.12 
48.89 
45.01 
42.20 
40.21 
38.84 

NSITY METERS -3 
118.36 83.37 
190.59 143.80 

FLECTRON CONTFNT = 2-27E 1 3  2.18E 13 2.24E 13 2.30E 13 1.98E 13 1.51E 13 1-41E 13 1-25E 13 1.54E 13 1.75E 13 2.03E 13 2.16E 13 
"FAK FLECTRON DENSITY = 5.26E 05 4.84E 05 5.08E 05 5.596 05 5.36E 05 5.08E 05 5.07E 05 4.72E 05 4.90E 05 5.35E 05 5.53E 05 5.42E 05 
HEIGHT PF PEAK = 317.91 323.18 327.53 336.54 366.69 396.88 411.96 395.65 384.55 302.39 304.67 305.51 
ESPROR PFRCFNT = 68.15 65.76 55.46 40.00 23.53 10.47 4.30 6.69 17.00 32.45 48.92 61.98 
LVUES11000. CY-3 = 150.67 128.14 102.35 77.15 55.50 39.03 28.01 21.90 19.97 77.15 171.58 166.09 
S I G Y A  ES = 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 



DENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -60.00 
5 10.7 = 200.00 S 10.7 1lA.U.l = 206.50 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND 

UNIVERSAL TIME = 
LOCAL TIr lE - 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210*00  
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
2R0.00 
290*00  
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
690.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
2.02 
1.75 
2.21 
2.56 
2.67 
2.62 
2.48 
2.30 
2.11 
1.92 
1.74 
1.85 
6.40 

16.23 
32.55 
54.57 
79.78 

105.02 
127.60 
158.92 
170.89 
168.55 
157.99 
143.74 
128.50 
113.72 
100.07 

87.78 
76.87 
55.09 
39.55 
28.51 
20.64 
15.02 
10.98 

8.07 
5.96 
4.43 
3.32 
2.52 
1.93 
1.52 
1.22 
1.02 

NSITY 
2.02 
1.75 
2.20 
2.55 
3.24 

10.35 
2 5 - 1 1  
49.23 
81.82 

119.66 
158.45 
194.27 
224.35 
247.34 
263.02 
271.95 
275.12 
273.64 
268.60 
251.51 
229.66 
206.55 
184.10 
163.23 
144.31 
127.38 
112.36 
99.10 
87.43 
64.05 
47.13 
34.86 
25.95 
19.46 
14.74 
11.32 

8.86 
7.11 
5.90 
5.08 
4.54 
4.20 
3.99 
3.86 

METERS - 3  
14.33 
18.61 
18.60 
18 -06 
18.74 
22.33 
29.46 
40.09 
55.14 

260 - 0 1  
495.68 
544.06 
585.79 
619.48 
644.46 
660.72 
668.76 
669.44 
663.77 
637.72 
598.67 
553 -04  
505 -33 
458.41 
413.92 
372.70 
335.07 
301.04 
270 -44 
207.30 
159.73 
123.91 
96.87 
76.42 
60.97 
49.35 
40 -69 
34.35 
29.80 
26.62 
24.46 
23.02 
22.09 
2 1.48 

DAY = 172.00 
THE RANGE OF THE MODEL 

MONTH 

14.00 
20.00 

2.02 
1.74 
2.13 
2.48 
2.65 
2.67 
2.61 
3.89 

11.54 
26.75 
51.12 
83.99 

122.54 
162.83 
201.06 
234.34 
2 60.99 
280.46 
292.99 
300.62 
292.03 
274.11 
251.94 
228.66 
206.02 
184.92 
165.72 
148.53 
133.29 
102.82 

81.32 
66.57 
56.78 
5 0.49 
46.59 
44.23 
42.82 
41.98 
41.49 
41.20 
41.03 
40.93 
40.87 
40.84 

FLEZTRON CONTENT = 4-24E 1 2  7.27E 12 7.07E 13 3.39E 1 3  4.17E 1 3  3.88E 13 2.49E 13 1.05E 13 4.55E 12 3-62E 12 4.12E 12 3.43E 12 
PEAK ELECTRON DEVSITY = 1.71E 05 2.75E 05 6.70E 05 1.02E 06 1.21E 06 1.15E 06 7.386 05 3.01E 05 1.26E 05 1.40E 05 1.70E 05 1.45E 05 
HEIGHT nF P E A K  = 345.56 281.43 285.92 288.83 299.82 298.26 317.76 317.57 348.78 368.26 365.26 333.99 
ESPRflB PFRCFNT = 17.01 21.21 24.57 26.17 25.60 22.99 19.06 14.85 11.50 9.89 10.47 13.07 
AVUES11000, CN-3  = 29.39 37.87 37.43 36.17 34.25 31.90 29.39 26.99 24.91 23.32 22.33 21.99 
SIGYA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. 1 IONOSPHE!?IC MODELS FOR SUMMER U)LSTlCE. 
EAST LONGITUDE = -270.00 LATITUDE = -40.00 
S 10.7 = 203.00 S 10.7 t1A.U.) = 206.50 DAY = 172.00 MONTH = 6 

DNIVERSAL TIME = 0.0 2 -05  4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME = 6 - 0 0  8.00 10.00 12-00 14.00 16.00 .18.00 20.00 22.00 0.0 2.00 4.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
23C.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
390.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
2.02 24.44 
1.75 25.50 
2.21 25.08 
2.56 29.68 
2.67 40.95 
2.62 55.17 
2.48 70.30 
2.30 86.96 
2.11 107.40 
1.92 243.82 
1.74 395.88 
1.58 433.96 
2.02 465.02 
6.50 488.10 

15.65 503.01 
30.23 510.23 
49.29 510.63 
70.60 505.28 
91.58 495.31 

124.78 465.76 
141.64 429.10 
144.37 390.24 
138.12 352.13 
127.29 316.37 
114.75 283.64 
102.15 254.13 

90.27 227.75 
79.48 204.27 
69.95 183.41 
50.56 140.92 
36.89 109.17 
27.34 85.23 
20.76 67-04 
16.31 53.14 
13.40 42.49 
11.56 34.37 
10.45 28.21 

9.80 23.63 
9.43 20.31 
9.22 17.98 
9.10 16.41 
9.03 15.39 
9.00 14.74 
8.97 14.35 

METERS -3 X10-9 
51.33 62.51 
77.94 107.42 

118.16 152.64 

ELECTPON Cf'NTENT = 3.99E 1 2  1.52E 13 3.68E 13 4.98E 13 6.04E 13 5.14E 13 2.68E 1 3  9.80E 12 3.81F 12 3.12E 12 3.79E 12 2.41E 12 
PEAK ELECTRRY DEUSTTY = 1.45E 05 5.11E 05 1.15E 06 1.46E 06 1.70E 06 1.51E 06 9.14E 05 2.81E 05 7.56E 04 8.54E 04 1.40E 0 5  8.86F 04 
HEIGHT Or PfAK = 354.52 275.55 282.70 290.95 304.01 302.20 319.43 319.21 350.47 369.52 367.36 352.05 
ESPROR PEOCEYT = 21.40 28.63 34.33 36.97 35.86 31.27 24.46 17.23 11.53 8.88 10.00 14.58 
AVNESIIOOO. CY-3 = 37.76 63.18 61.78 57.82 51.91 44.92 37.76 31.22 25.86 21.96 19.62 18.85 
SIGYA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE, 
EAST LONGITUOE = -270.00 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 (1A.U. 1 = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130,OO 

ELEC TQON COYTENT 
PFAK FLFCTROY DEW 
HEIGHT OF DFAK 
ESPROB PFRCEYT 
AVYES11000. CY-3 
SIGYA ES 

ELECTRON OE 
2.02 
1.75 
2.21 
2.56 
2.67 
2.62 
2.48 
2.30 
2.11 
1.92 
1.74 
1.58 
1.43 
3.04 
9.62 

22.93 
44.00 
71.48 

102.21 
159.26 
196.02 
209.83 
206.94 
194.44 
177.55 
159.47 
141.92 
125.71 
111.14 

81.94 
61.50 
47.64 
38.56 
32.83 
29.37 
27.36 
26.22 
25.58 
25.22 

METERS -3 XlO-9 
90.85 115.39 

159.45 191.04 
208.33 237.39 
245.45 271.58 
283.60 305.69 
330.96 346.24 
393.46 397.73 
475.24 463.40 
578.18 545.11 
889.34 794.63 

1226.33 1083.48 
1371.46 1224.11 
1504.76 1362.11 
1620.45 1491.78 
1714.65 1608.23 
1785.43 1707.72 
1832.62 1787.97 
1857.41 1848.01 
1861.95 1888.07 
1821.11 1913.29 
1732.54 1878.42 
1616.17 1800.96 
1487.09 1696.89 
1355.58 1578.87 
1228.01 1455.99 
1107.98 1334.33 
997.21 1217.65 
896.29 1108.06 
805.07 1006.58 
615.76 789.15 
472.55 618.83 
364.46 486.83 
282.65 384.68 
220.51 305.46 
173.15 243.86 
136.98 195.81 
109.35 158.27 
88.30 128.94 
72.37 106.07 



OENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 0.0 - - .- ~ - .  
S 10.7 = 200.00 S 10.7 (1A.U.) = 206.50 OAY = 172.00 MONTH = 6 

UNIVERSAL T I Y E  = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.n0 
720.00 
230.00 
240.00 
250.00 
260.00 
270.00 
290.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
450.00 
500.00 
550.00 
600.00 
650.00 

FLFCTRnN COYTFWT 
> E 4 K  F L F t T P n Y  O F \  
HEIGHT OF PEAK 
ESPROR DEPCFNT 
AVUES11000. CM-3 
SIGYA ES 

ELECTRON DENSITY METERS -3 X10-9 
2.02 64.07 130.36 157.91 
1.75 112.22 207.36 234.63 
2.21 157.74 247.64 269.27 
2.56 188.96 271.33 286.79 
2 - 6 7  214-56 289.75 297.42 
2.62 241.55 308.20 305.64 
2.48 274.97 330.27 314.27 
2.30 319.09 358.93 325.44 
2.11 377.51 396.54 340.85 
1.92 452.48 444.75 361.90 
1.74 661-69 504.42 389.64 
1.58 827.27 575.79 424.79 
7.30 991.14 658.79 467.75 

24.39 1170.84 790.28 518.69 
60.48 1360.61 985.51 577.65 

119.42 1550.81 1135.43 644.65 
198.10 1731.04 1298.01 719.78 
287.55 1891.93 1475.13 867.68 
376.80 2026.45 1661.35 1004.13 
520.71 2202.66 2030.95 1273.10 
596.12 2256.90 2347.05 1582.96 
610.71 2212.59 2568.35 1900.51 
585.99 2101.21 26R1.73 2183.26 
540.91 1951.30 2696.54 2398.73 
448.06 1784.38 2633.65 2532.09 
434.57 1614.83 2516.46 2584.61 
384.01 1451.37 2365.85 2567.95 
337.91 1298.72 2198.17 2497.93 
296.72 1159.00 2025.15 2390.52 
213.96 867.71 1613.38 2042.26 
154.91 649.59 1266.01 1679.25 
113.18 488.13 989.36 1357.74 

83.87 368.83 773.R2 1091.13 
63-45 280.35 607.08 876.17 
49.47 214.53 478.23 704.84 
40.13 165.47 378.53 565.81 
34.11 128.87 301.23 460.89 
30.37 101.65 241.21 375.19 
28.14 81.54 194.59 307.09 
26.83 66.85 158.42 252.97 
26.08 5 6 - 3 1  130.47 209.99 
25.66 48.92 108.99 175.95 
25.41 43.87 92.65 149.11 
25.28 40.50 80.39 128.09 

= 1.61E 13 7.15E 13 1.01F 1 4  1.09E 1 4  
lSITY = 6.12F 05 2.26F 06 2.70F 06 2.59E 06 

= 355.77 339.97 393.16 444.55 - 58.91 57.85 56.81 56.07 
= 100.22 249.68 240.81 215.96 - 0.48 0.42 0.40 0.42 



DENN STATE MK. I IONOSPHERIC UODELS FOR SUMHER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 20.00 
S 10.7 = 200.00 S 10.7 t1A.U.l = 206.50 DAY = 172.00 WJNTH = 6 

UNIVERSAL 
LOCAL T I M E  

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340-00  
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
900.00 
950.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIME = - - 

ELECTRON OE 
30.65 
30.20 
33.90 
48.11 
65.44 
80.29 
91.82 

101.00 
109.05 
117.05 
125.95 
136.83 
150.91 
169.50 
209.05 
268.04 
326.41 
390.47 
457.20 
581.21 

2.00 
8.00 

NSITY 
82.14 

144.99 
187.86 
211.42 
225.83 
236.39 
246.16 
257.54 
272.75 
293.77 
322.26 
359.44 
406.02 
475.47 
573.03 
678.75 
792.97 
910.96 

1026.75 
1228.66 
1365.01 
1426-21 
1421.63 
1368.83 
1285.77 
1196.98 
1082.81 

979.90 
882.13 
670.46 
507.18 
384.54 
293.05 
224.77 
173.73 
135.54 
107.00 

85.79 
70.19 
58.89 
50.88 
45.34 
41.61 
39.15 

4.00 
10.00 

METERS -3 
149.87 
226.08 
259.08 
272.25 
276.05 
275.04 
272.09 
269.21 
267.90 
269.25 
274.15 
283.34 
297.44 
316.94 
342.16 
373.33 
410.54 
453 -87  
503.41 
683.10 
871.50 

1083.38 
1289.10 
1458.64 
1573.51 
1629 - 4 1  
1632.51 
1594.07 
1526.30 
1294.55 
1051.04 

837.96 
664.09 
526.22 
418.09 
333 -60 
267.63 
216.13 
175.97 
144.73 
120.54 
1 0 1  -97  

87.86 
77.29 

ELECTQDY CflNTENT = 2.18E 13 4.85E 13 6.67E 13 9.67E 1 3  l.lOE 1 4  1.14E 14 1.00E 1 4  6.18E 13 4.22E 13 3.43E 13 2.34E 13 1.37E 13 
PEA< ELFCTRON OEYSITY = 7.11E 0 5  1.43E 06 1.64E 06 2.25E 06 2.53E 0 6  2.71E 06 2.596 06 1.99E 06 1.53E 0 6  1.35E 06 9.49E 05 5.40E 05 
HEIGHT OF PEAK = 367.86 368.16 451.08 464.29 461.99 456.31 474.09 487.40 385.13 352.60 341.95 346.26 
ESPROS PFRCCUT = 61.21 59.90 58.64 57.77 57.51 57.94 58.94 60.24 61.50 62.38 62.63 62.21 
AVYES11000. CM-3 = 104.11 258.66 249.49 223.80 186.58 144.49 104.11 70.33 45.53 29.67 21.27 18.70 
S I G M A  ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. I IONOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGPTUOE = -270.00 LATITUDE = 40.00 
S 10.7 = 200.00 S 10.7 llA.U.1 = 206.50 DAY = 172.00 MONTH = 6 

UNIVERSAL TIMF = 
LOCAL TIME = 

ALTITUOE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
2lO.OO 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
230.00 
290.00 
300.00 
320.00 
340.00 
360.00 
3R0.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
h50.00 
700.00 
750.00 
800.00 
950.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY METERS -3 X10-9 
42.68 89.89 145.96 167.21 
50.59 157.17 223.73 245.03 
79.19 200.84 261.19 281.15 

107.13 226.31 281.49 301.84 
127.67 244.66 295.56 317.53 
143.10 261.69 308.44 332.96 
156.60 281.13 323.53 351.35 
170.64 306.18 343.55 375.17 
187.40 339.71 370.70 406.39 
209.12 417.89 430.36 498.03 
277.52 538.69 509.81 573.12 
348.91 635.01 595.83 662.68 
425.21 735.14 688.13 758.17 
507.84 833.58 783.31 856.74 
591.86 924.71 877.22 954.70 
671.24 1003.86 965.65 1048.22 
740.54 1067.82 1044.93 1133.85 
795.91 1114.99 1112.27 1208.82 
835.45 1145.25 1165.99 1271.25 
867.80 1159.79 1230.79 1355.23 
849.32 1126.22 1243.41 1386.58 
79R.24 1061.75 1215.15 1373.90 
730.60 980.87 1158 -89 1328.59 
657.59 893.95 1085.99 1261.71 
585.87 807.59 1005.15 1182.45 
518.94 725.57 922L39 1097.66 
45R.26 649.76 841.56 1012.12 
404.17 580.87 764.93 928.92 
356.42 518.93 693.66 849.91 
261.14 391.80 540.92 675.84 
192.82 297.26 421.95 536.10 
143.68 227.07 330.52 426.26 
108.16 174.79 260.41 340.46 

82.44 135.71 206.55 273.49 
63.87 106.48 165.11 221.15 
50.62 84.67 133.21 180.21 
41.39 68.54 108.72 148.22 
35.17 56.78 90.02 123.31 
31.15 48.41 75.91 104.04 
28.67 42.60 65.41 89.27 
27.18 38.71 57.76 78.13 
26.32 36.17 52.31 69.85 
25.82 34.56 48.52 63.81 
25.54 33.55 45.92 59.50 

ELECTRON CONTENT = 2.56E 13 3.78E 13 4.57E 13 5.42E 13 
DEhK FLECTRflN DEblSITY = 8.68E 05 l.16E 06 1.24E 06 1.39E 06 
HEIGHT OF PFhK = 321.59 315.06 335.29 343.46 
ESPROB PERCFNT = 50.71 60.60 68.45 72.17 
hVNES11000. CY-3 = 143.84 311.47 301.78 274.51 
SIGVA ES - - 0.48 0.42 0.40 0.42 



DENN STATE MK. I IOWOSPHERIC MODELS FOR SUMMER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUOE = 60.00 
S 10.7 = 200.00 S 10.7 (lA.U.1 = 206.50 DAY = 172.00 MONTH = 6 
CAUTION: THE GEOMAGNETIC LATITUOE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
780.00 
290.00 
300.00 
320.00 
340.00 
360.00 
390.00 
400.00 
420.00 
440.00 
460.00 
490.00 
500.00 
550.00 
h 0 0 * 0 0  
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON Dt 
50.41 
75.50 

114.59 
142.71 
160.91 
173.87 
184.77 
195.79 
208.91 
231.32 
282.77 
338.61 
395.85 
450.38 
498.39 
537.11 
565.11 
582.22 
589.24 
578.72 
546.15 
502.58 
455.56 
409.48 
366.56 
327.68 
292.99 
262.26 
235.12 
180.33 
139.80 
109.38 

86.26 
68.54 
54.91 
44.45 
36.49 
30.55 
26.26 
23.29 
21.33 
20.11 
19.37 
18.94 

METERS -3 
118-40 
192.70 
231.65 
251.86 
264.18 
273 -42 
282.49 
293 -71  
308.99 
353.11 
403 -79  
454.04 
501.51 
544.10 
580.22 
608.91 
629.82 
643.11 
649.32 
643.73 
620.26 
585 -76 
545.63 
503.63 
462.19 
422.71 
385.92 
352.09 
321 -24  
256.22 
205.71 
166.39 
135.56 
111.24 

91.99 
76.73 
64.68 
55.25 
47.99 
42.50 
38.47 
35.59 
33 -59 
32.21 

iLECTRON CONTENT = 1.88E 13 2.26E 1 3  2.51E 13 2.75E 13 2.92E 13 2.88E 13 2.71E 1 3  2 . 4 2 ~  13 1.87E 13 1.59E 13 1.38E 1 3  1.h3E 13 
PEAK ELECTRON DENSITY = 5.90E 05 6.33E 0 5  6.50E 05 6.63E 0 5  6.90E 0 5  6.87E 05 6.83E 05 6.89E 05 6.50E 05 5.85E 05 5.28E 05 5.27E 05 
HEIGHT OF PEAK = 302.81 306.11 304.77 317.08 322.34 328.08 336.18 364.33 392.56 408.31 392.63 381.49 
ESPIOR PERCENT = 29.11 46.32 60.05 66.63 64.30 53.68 37.61 20.40 6.67 0.09 2.42 13.04 
hVVES11000, CM-3 = 61.07 138.12 133.62 121.00 102.60 81.57 61.07 43.53 30.25 21.43 16.56 15.03 
SIGYh ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. I IONOSPHEPIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE 1 -60.00 
5 10.7 = 200.00 S 10.7 (1A.U.l = 193.56 DAY = 356.00 MONTH = 12 
ZAUTPON: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UMIVERSAL TIYE = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
23 0.0 0 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
3R0.00 
400.00 
420.00 
440.00 
460.00 
4q0.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.54 
2.39 
2.21 
2.03 
1.85 
1.69 
1.53 
1.39 
1.26 
1.15 
1.04 
2.78 

11.18 
71.95 

207.05 
369.23 
494.97 
559.46 
570.99 
548.27 
507.55 
459.72 
411.08 
302.94 
221.02 
161.86 
119.79 

90.16 
69.56 
55.53 
46.26 
40.35 
36.72 
34.55 
33.29 
32.56 
32.14 
31.90 

NS ITY 
2.02 
1.74 
2.18 
2.53 
2.67 
2 -64  
2.51 
2.34 
2.15 
1.97 
1.79 
1.62 
1.47 
1.33 
1.20 
1.09 
3.61 

14.11 
39.33 

150.09 
310.80 
450.18 
528.82 
549.29 
530.83 
491.67 
444.20 
395.57 
349.38 
252.30 
181.55 
131.44 
96.30 
71.85 
55.08 
43.84 
36.55 
32.01 
29.29 
27.70 
26.80 
26.29 
26.00 
25.84 

METERS -3 
27.66 
27.81 
28.61 
37.49 
5 1  -98  
66.11 
77.57 
86.41 
93.44 
99.52 

105.34 
111 -59 
119.05 
128.64 
141.43 
158.52 
180.91 
227.64 
281.03 
403.13 
523.15 
609.88 
649.65 
647.17 
615.32 
567.09 
512.21 
456.82 
404.32 
293 -69 
212.70 
154.97 
113.96 

84.81 
64.11 
49.53 
39 -43 
32.63 
28.24 
25.51 
23.88 
22.93 
22.38 
22.08 

f L E t  TRON CONTENT = 1.57E 13 1.44E 13 1.96E 1 3  2.47E 13 3.23E 13 3.67E 13 3.61E 1 3  3.34E 13 2.93E 13 2.78E 13 2.23E 13 1.64E 13 
PEAK ELECTlON OEYSITY = 5.72E 05 5.49E 05 6.53E 05 8.39E 05 9.93E 05 1.OZE 06 9.11E 05 8.01E 05 7.00E 05 7.01E 05 6.2OE 05 5.556 05 
HEIGHT OF PEAK = 415.16 398.74 388.33 304.97 305.00 310.56 322.34 327.28 328.58 338.88 371.06 402.59 
ESPRDB PFRCENT = 12 -57  14.85 24.23 38.20 53.02 64.72 70.16 67.88 58.50 44.53 29.71 18.01 
AVUES11000. CY-3 = 38.43 30.37 27.82 102.39 223.91 216.87 197.08 168.13 134.93 102.39 74.33 52.87 
SIGYA ES = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -40.00 
5 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 UONTH = 12 

UNIVERSAL TIME = 
LDtEL TIME - - 
4LTITUOE 

120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 

ELECTRON OF 
2.02 

MFTERS -3 XIO-9 
2.02 42.70 
1.75 50.65 
2.20 79.35 
2.55 107.28 
2.67 127.69 
2.62 142.88 
2.49 155.98 
2.31 169.44 
2.11 185.35 
1.92 205.87 
1.74 276.31 
1.57 341.98 
1.42 414.24 
1.28 490.95 
1.16 566.98 
1.89 636.80 
8.77 695.86 

27.76 741.25 
65.73 771.86 

200.32 791.41 
362.10 767.49 
482.96 716.98 
539.46 653.85 
543.27 587.43 
514.99 523.11 
471.22 463.57 
422.41 409.86 
374.21 362.12 
329-33 320.03 
236.57 236.00 
169.74 175.54 
122.70 131.80 

89.90 99.97 
67.22 76.74 
51.81 59.84 
41.61 47.70 
35.09 39-17 
31.09 33.39 
28.74 29.64 
27.38 27.31 
26.62 25.92 
26.19 25.12 
25.96 24.65 
25.82 24.39 

ILFITPf lN Cfl*JTCNT = 1.77E 1 3  1.31E 13 1.42E 13 2.36E 13 3.80E 13 4.92E 13 5.52E 13 5.28E 13 4.33E 13 3.89E 13 2.49E 13 2.04E 13 
'EEK ELECTRO'I OEWSITY = 6.47E 0 5  4.87E 05 5.47E 05 7.926 05 1.18E 06 1.37E 06 1.43E 06 1.32E 06 1.09E 06 1.03E 0 6  8.04E 05 7.03E 05 
HEIGHT DF D C A Y  = 413.41 398.94 391.38 317.75 312.48 329.71 338.67 342.18 336.39 348.56 381.10 408.93 
ESPRflB PFPCENT = 29.97 31.58 38.39 48.59 59.43 68.02 72.06 70.45 63.64 53.45 42.60 34.01 
AVNES11000. CM-3 = 53.02 42.17 38.72 138.45 299.64 290.32 264.11 225.75 181.69 138.45 101.07 72.38 
SIGYA ES = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENN STATE MU. I IONOSPHERIC NOOELS FOR UINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TINE = 
LOCAL T I Y E  = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00  
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00  
320.00 
340.00 
360.00 
380.00 
40r l .00 
420.0r) 
440.00 
460.00 
430.00 
5Q0.00 
550.00 
600.00 
650.00 
700.00 
750.00  
800.00 
850.00 
900.00 
95o.on 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRqN CnYTFYT 
'EAY FLFCTRON DFY 
HEIGHT l lF PEAK 
ESPRflR DERCNT 
AVNES/IOrlO. CN-3 
S I G V A  FS 

ELECTRON DENSITY METERS - 3  
2.02 2.02 2.02 
1.74 1.74 1.75 
2.16 2.18 2.20 
2.52 2.53 2.55 
2.66 2.67 2.67 
2.65 2.64 2.62 
2.54 2.51 2.49 
2.39 2.34 2.31 
2.21 2.15 2 - 1 1  
2.03 1.97 1.92 
1.85 1.79 1.74 
1.69 1.62 1.57 
1.53 1.47 1.42 
1.39 1.33 1.28 
1.26 1.20 1.16 
2.91 4.54 3.73 

13.74 18.18 14.74 
44.60 51.50 41.28 

108.67 112.20 88.99 
350.79 306.30 238.83 
666.60 520.15 400.51 
925.25 669.62 510.96 

1065.57 733.14 555.84 
1098.09 730.10 551.02 
1059.19 687.82 517.41 

982.16 627.27 470.74 

= 2.89E 1 3  1.91E 1 3  1.46E 1 3  2.22E 1 3  
SITY = l . lOE 0 6  7.38E 0 5  5.59E 0 5  7.37E 0 5  

= 397.40 388.39 387.11 347.20 
= 54.87 55.27 57.80 61.80 
= 58.41 45.87 41.89 158.75 
= 0.68 0.63 0.55 0.48 



DENY STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 0.0 
S 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL 
LOCAL TIME 

ALTITUDE 
120.00 
130.00 
140.00 
150,OO 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220,oo 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290,OO 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
ROO.OO 
850.00 
900.00 
950.00 

ELECTRON OE 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.54 
2.39 
2.21 
2.03 
1.85 
9.79 

40.14 
115.96 
256.51 
462.94 
715.34 
981.81 

1230.88 
1597.59 
1758.12 
1756.41 
1657.93 
1513.79 
1355.62 
1200.44 
1056.28 
926.21 
810.74 
580.14 
416.15 
300.07 
217.87 
159.61 
118.38 

89.39 
69.25 
55.55 

2.00 
2.00 

iNS ITY 
2.02 
1.74 
2.18 
2.53 
2.67 
2.64 
2.51 
2.34 
2.15 
2.04 

12.12 
45.61 

121-95 
251.98 
428.66 
629.63 
827.71 

1000.54 
1135.08 
1279.59 
1289.14 
1217.60 
1108.23 

987.57 
869.59 
760.64 
663.00 
576.91 
501.68 
354.08 
251.02 
179.14 
128.98 
94.01 
69.77 
53.17 
42.05 
34.84 
30.36 
27.67 
26.12 
25.24 
24.74 
24.47 

ELEtTRON CnNTENT = 4.42E 1 3  3.12E 1 3  1.86E 13 1.55E 13 4.73E 1 3  6.26E 13 8.84E 1 3  9.49E 13 9.31E 1 3  7.33E 13 6.13E 13 5.00E 13 
PEAK ELECTRON DENSITY = 1.77E 06 1.30E 0 6  7.65E 0 5  5.93E 05 1.43E 0 6  1.55E 06 2.05E 0 6  2.17E 06 2.17E 06 2.IOE 0 6  I.97E 0 6  1.86E 06 
WEIGHT OF PEAK = 349.29 331.35 332.52 347.83 358.94 442.43 467.58 468.46 477.62 497.84 509.87 376.58 
ESPROB PERCENT = 3 -17  -0.84 2.46 12.17 25.71 39.44 49.68 53.69 50.40 40.68 27.14 13.42 
AVNES11000- CM-3 = 38.46 30.23 27.62 104.21 229.85 222.56 202.07 172.12 137.80 104.21 75.31 53.25 
SIGMA E S  = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENY SThTE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 20.00 
S 10.7 = 200.00 5 10.7 (lA.U.1 = 193.56 DAY = 356.00 MONTH = 12 

JYIVEPSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME - - 0.0 2.00 4.00 6.00 8 - 0 0  10.00 12.00 14.00 16.00 18.00 20.00 22.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
1RO.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
750.00 
260.00 
27 0.00 
780.00 
290.00 
300.00 
370.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
F100.00 
950.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.54 
2.39 
2.21 
2.39 

15.23 
61.41 

174.66 
381.05 
679.47 

1039.11 
1413.63 
1759.01 
2044.76 
2393.50 
2476.29 
2383.72 
2199.98 
1981.21 
1759.07 
1549.24 
1358.33 
1188.17 
1038.20 
740.67 
530.04 
381.23 
275.91 
201.22 
148.24 
110.77 

84.49 
66.34 
54.1 1 
46.14 
41.13 
38.09 
36.29 
35.25 

NS ITY 
2.02 
1.74 
2.18 
2.53 
2.67 
2.64 
2.51 
2.34 
2.15 
1.97 
7.11 

30.74 
91.36 

204.60 
370.05 
569.52 
775.83 
963.69 

1116.25 
1294.26 
1325.70 
1264.51 
1157.73 
1035.40 

913.74 
800.40 
698.33 
608.07 
529.06 
373.80 

'265.27 
189.56 
136.74 

99.97 
74.54 
57.21 
45.69 
38.30 
33.74 
31.04 
29.49 
28.61 
28.12 
27.84 

METERS -3 X10-9 
2.02 2.02 
1.75 1.75 
2.20 2.21 
2.55 2.56 
2.67 2.67 
2.62 2.62 

rcn. -3 
46.02 
61.11 
96.19 

127 -46 
153.22 
178.60 
208.93 
249.24 
303.72 
429.85 
705.33 
859.47 

1025.33 
1205.39 
1391.90 
1574.69 
1743.61 
1890.31 
2008.98 
2153.39 
2181.53 
21  19.86 
1999.56 
1847.38 
1682.76 
1518.34 
1361.52 
1216.13 
1083.74 

809.25 
604.7 1 
453.79 
342.40 
259.96 
198.74 
153.18 
119.28 

94.13 
75.61 
62.15 
52.56 
45.88 
41.35 
38.36 

ELECTRON CONTEYT = 6.09s 1 3  3.21E 13 1.04E 13 1.38E 1 3  6.80E 13 l.lOE 14 1.26E 1 4  1.34E 14 1.31F 1 4  9.56E 13 8.56E 13 7.80E 13 
PEA< ELFCTRON DENSITY = 2.48E 0 6  1.33E 06 3.87E 05 5.11E 05 2.18E 0 6  3.04E 06 3.09E 0 6  3.16E 06 3.25E 06 2.85E 06 2.89E 0 6  2.93E 06 
HEIGHT OF PEAK = 337.67 335.12 377.76 360.40 335.31 382.00 431.07 451.26 442.45 421.13 415.06 374.55 
ESP908 PERCENT = 4.02 1.39 6.63 18.34 33.38 47.72 57.52 60.15 54.91 43.20 28.16 13.82 
4VNES11000. CM-7 = 26.08 18.97 16.79 88.00 215.05 207.53 186.47 155.92 121.30 88.00 60.03 39.38 
SIGMA ES = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENV STATE MK. I IOXOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 40.00 
5 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
900.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DEN 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.54 
2.39 
2.21 
2.03 
1.85 
1.69 
1.53 
6.30 

18.65 
42.07 
77.20 

120.97 
167.96 
250.68 
299.92 

UETERS -3 
2.02 
1.75 
2.20 
2.55 
2.67 
2.62 
2 -49 
2.31 
2.11 
1.92 
1.74 
1.57 
1.42 
1.28 
1.78 
6.58 

17.47 
36.10 
6 1  -66 

120.73 
168.11 
192.12 
195.80 
186.80 
171.49 
154.00 
136.60 
120.38 
105.75 

76.47 
56.06 
42.25 
33.16 
27.42 
23.94 
21.93 
20.80 
20.18 
19.84 
19.66 
19.56 
19.50 
19.47 
19.46 

ELECTRON CONTENT = 8.97E 1 2  8.01E 12 5.69E 12 6.33E 12 3.16E 13 5.66E 13 6.45E 13 6.51E 1 3  5.38E 13 3.03E 13 1.73E 13 1.15E 13 
PEA< ELECTRON DENSITY = 3.15E 0 5  2.93E 0 5  1.96E 05 2.13E 05 1.14E 06 1.81E 06 1.86E 06 1.79E 06 1.53E 06 9.33E 05 5.67E 0 5  3.88E 05 
HEIGHT OF PEAK = 361.16 361.37 374.15 362.30 279.56 290.25 306.17 319.93 318.11 327.07 326.52 348.56 
ESPPOB PERCENT = 7.51 8.96 15.47 25.31 35.82 44.21 48.21 46.75 40.24 30.41 19.89 11.51 
PVXES/1000. CM-3 = 17.09 13.69 12.60 43.68 93.46 90.59 82.51 70.67 57.06 43.68 32.08 23.15 
SIGYA E S  = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENY STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = 0.0 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 (1A.U.t = 193.56 DAY = 356.00 MONTH = 12 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
290.00 
790.00 
300.00 
320.00 
340.00 
360.00 
3R0.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150-00 
1200.00 
1250.00 

ELECTRON DEh 
2.02 
1.74 
2.16 
2.52 
2.66 
2.65 
2.54 
2.39 
2.21 
2.03 
1.85 
1.69 
1.53 
1.39 
5.21 

14.21 
30.18 
52.93 
80.16 

134.76 
173.14 
189.84 
189.58 
179.15 
163.86 
147.05 
130.50 
115.08 
101.13 
72.83 
52.50 
38.07 
27.86 
20.66 
15.62 
12.13 

9.79 
8.25 
7.29 
6.70 
6.36 
6.16 
6.04 
5.98 

ISITY METERS -3 
2.02 2.02 
1.74 1.75 
2.18 2.20 
2.53 2.55 
2.67 2.67 
2.64 - 2.62 
2.51 2.49 
2.34 2.31 
2.15 2 - 1 1  
1.97 1.92 
1.79 1.74 
1.62 3.03 
1.47 9.61 
1.40 22.56 
5 -57  42.26 

15.64 66.70 
33.74 92.55 
59.55 116.51 
90.27 136.26 

150.63 159.87 
191.23 164.72 
207.15 157.53 
204.61 144.36 
191.54 129.11 
173.81 113.88 
154.89 99.68 
136.62 86.88 
119.81 75.57 
104.74 65.67 
74.49 46.24 
53.00 32.66 
37.85 23.17 
27.15 16.52 
19.57 11.84 
14.17 8.53 
10.31 6.18 

7.54 4.51 
5.55 3.32 
4.11 2.47 
3.07 1.87 
2.32 1.45 
1.79 1.16 
1.41 0.97 
1.14 0.85 

ELEZTRON CONTENT = 4.95E 12 5.03E 12 3.88E 12 2.43E 1 2  1.17E 1 3  3.72E 13 5.52E 1 3  5 . 5 4 ~  13 3.39E 13 1.54E 1 3  7.64E I 2  5.43F 12 
PEAK ELECTRON DENSITY = 1.91E 05 2.08E 0 5  1.65E 05 9.78E 04 4.47E 0 5  1.26E 06 1.73E 0 6  1.65E 06 9.99E 05 4.19E 05 1.90E 05 1.61E 05 
HEIGHT OF PEAK = 369.16 366.16 336.28 346.98 279.86 284.74 288.30 299.72 298.09 317.69 317.49 349.34 
ESPROR PERCENT = 9.80 10.45 13.31 17.62 22.22 25.88 27.61 26.% 24.09 19.78 15.19 11.53 
4VNES/1000. CM-3 = 23.56 22.38 21.98 30.85 41.22 40.67 39.12 36.76 33.89 30.85 27.95 25.45 
SIGMA ES = 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 



PENN STATE MK. I lONOSPHERIC MODELS FOR HINTER SflLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -60.00 
5 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 
CAUTION: THE GEOMAGNETIC LATITUOE OF THIS STATION I S  BEYOND THE RANGE OF THE MOOEL 

UNIVERSAL TIME = 
LOCAL TlYE = 

ALTITUDE 
120.00 
130,OO 
140.00 
150-00  
160.00 
170.00 
180,OO 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440-00  
460.00 
480-00  
500*00  
550.00 
600.00 
650.00 
700.00 
750.00 
800*00  
P50.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON Of 
50.44 
73.50 

108.66 
135.70 
155.04 
170.16 
183.73 
197.62 
213.29 
277.13 
328.19 
382.53 
440.86 
501.27 
561.34 
618.48 
670.37 
715.18 
751.73 
798.43 
812.02 
799.03 
767.30 
724.00 
674.76 
623.56 
573.01 
524.68 
479.41 
381.41 
304.04 
243.73 
196.82 
160.25 
131.73 
109.53 
92.35 
79.22 
69.35 
62.09 
56.88 
53.24 
50.73 
49.04 

!NS ITY 
27.66 
27.86 
28 -10  
34.11 
45.54 
58.47 
70.66 
8 1.74 
92.21 

103.04 
115.34 
130.45 
149.86 
283.91 
350.32 
417.33 
490.42 
567.24 
644.08 
782.11 
879.81 
928.14 
931.74 
901.83 
850.43 
787.54 
720.35 
653.51 
589.78 
451.36 
344.36 
263.88 
203.81 
159.04 
125.77 
101.18 

83.23 
70.37 
61.39 
55.30 
51.28 
48.69 
47.05 
46.02 

METERS -3 X10-9 
2.02 2.02 
1.74 1.74 
2.14 2.16 
2.49 2.52 
2.65 2.66 
2.66 2.65 
2.58 2.54 
2.44 2.39 
2.28 2.21 
2.11 2-03 
1.94 1.85 
1.78 1.69 
1.63 1.53 
1.49 1.39 
1.36 1.26 
3 -88 1 - 1 5  

15.46 1.04 
44.90 4.36 

101.87 17.63 
307.21 114.18 
575.36 329.94 
805.45 589.82 
943.45 791.85 
990.59 895.85 
972.61 914.79 
916.38 878.55 
841.85 813.29 
761.55 736.53 
682.53 658.40 
509.20 484.51 
376.89 352.47 
279.57 256.73 
208.74 188.14 
157.43 139.20 
120.45 104.41 

94.03 79.88 
75.45 62.85 
62.69 51.31 
54.17 43.72 
48.67 38.91 
45.21 35.97 
43.09 34-20 
41.81 33.17 
41.04 32.57 

ELECTRON CONTENT = 3.15E 13 3.16E 13 2.78E 13 2.43E 1 3  2.18E 13 2.21E 13 2.30E 1 3  2.80E 13 3.18E 13 3.34E 13 3.21E 13 3.08E 13 
'EAK ELECTRON DENSITY = 8.12E 0 5  9.35E 05 9.91E 05 9.16E 0 5  8.58E 05 7.51E 05 7.69E 05 8.34E 05 8.58E 05 8.28E 05 7.65E 05 7.43E 0 5  
HEIGHT OF PEAK = 339.24 371.56 403.07 415.30 398.92 388.63 305.43 305.19 311.30 322.98 327.87 328.82 
ESP90R PERCENT = 45.00 30.38 18.84 13.48 15.73 24.99 38.79 53.41 64.95 70.32 68.06 58.80 
4VYES/1000. CM-3 = 104.76 76.11 54.17 39.41 31.17 28.56 104.76 228.82 221.63 201.43 171.88 137.99 
SIGYA E S  = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PENN STATE MK. I IOYOSPHEPIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITODE = -90.00 LATITUDE = -40.00 
S 10.7 = 200.00 S 10.7 (1A-U.1 = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL 
LOCbk TIME 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170,OO 
180.00 
190.00 
200.00 
21 0.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
75 0.00 
800.00 
850.00 
900.00 
Q50.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

TIME = 0.0 - - 18.00 

ELECTRON DE 
42.70 
49.53 
73.74 
98.78 

118.76 
134.64 
148.49 
162.18 
177.24 
195.09 
217.12 
244.78 
378.58 
452.66 
528.82 
611.46 
698.60 
787.16 
873.49 

1025.94 
1135.57 
1195.04 
1208.01 
1184.10 
1134.20 
1068.20 
993.88 
916.82 
840.71 
667.21 
525.45 
414.15 
328.03 
261.72 
210.78 
171.76 
142.04 
119.63 
102.96 

90.79 
82.08 
75.98 
71.78 
68.93 

2.00 
20.00 

NSITY 
2.02 
1.73 
2.12 
2.47 
2.64 
2.67 
2.60 
2.48 
2.34 
2.18 
2.02 
1.87 
1.72 
1.59 
5.07 

18.01 
48.79 

106.63 
196.42 
455.92 
746.81 
980.60 

1118.69 
1166.94 
1149.91 
1092.73 
1014.67 

928.50 
841.88 
646.02 
491.06 
373.71 
286.11 
221.13 
173.21 
138.17 
112.91 
95.06 
82.74 
74.46 
69.04 
65.55 
63.35 
61.97 

UETERS -3 X10-9 
2.02 2.02 
1.74 1.74 
2.14 2.16 
2.49 2.52 
2.65 2.66 
2.66 2.65 
2.58 2.54 
2.44 2.39 
2.28 2.21 
2.11 2.03 
1.94 1.85 
1.78 1.69 
1.63 1.53 
1.49 1.39 
1.36 1.26 
1.78 3.40 
8.92 15 -93  

31.03 51.43 
81.11 124.82 

298.38 400.67 
632.10 758.82 
955.31 1051.10 

1173.76 1209.02 
1269.86 1244.99 
1270.47 1200.30 
121 1.35 1112.65 
1121.29 1007.63 
1019.27 900.05 

916.39 707.56 
686.34 580.54 
508.69 420.41 
377.43 305.45 
281.64 223.47 
212.05 165-15 
161 -69 123.82 
125.51 94.80 
99.87 74.75 
82.05 61.23 
70.00 52.42 
62.10 46.88 
57.08 43.51 
53.97 41.51 
52.07 40.34 
50.92 39.67 

ELECTRON COUTENT = 4.59E 1 3  3.57E 1 3  3.58E 13 3.25E 13 2.62E 13 2.35E 13 3.10E 1 3  4.47E 13 5.74E 13 6.87E 13 6.65E 13 5.42E 13 
" E A Y  ELECT90N DEVSITY = 1.21E 0 6  1.17E 06 1.28E 06 1.25E 06 1.03E 0 6  9.35E 05 1.05E 0 6  1.36E 06 1.51E 06 1.73E 06 1.6ZE 06 1.35E 06 
HEIGHT OF PEAK = 376.12 403.50 409.73 397.22 388.26 337.03 347.45 334.76 374.90 378.37 378.53 362.03 
ESPPOB PERCENT = 64.76 60.43 56.87 55.04 55.43 57.94 61.89 66.22 69.78 71.61 71.22 68.71 
AVNESf1000. CU-3 = 158.75 114.60 80.93 58.37 45.83 41.85 158.75 350.79 339.64 308.31 262.52 210.07 
SIGrlA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



VFNY STATE M K .  I IONOSPHERIC MODELS FOR HINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = -20.00 
S 10.7 = 200.00 S 10.7 11A.U. 1 = 193.56 DAY = 356.00 

UNIVERSRL TIME = 
LOCAL TIME = 

ELECTRON DENSITY 
30.67 2.02 
30.25 1.73 
32.43 2.12 
42.35 2.47 
56.23 2.64 
69.76 2.67 
81.44 2.60 
91.35 2.48 

100.10 2.34 
108.42 2.18 
117.03 2.02 

4 -00 
22.00 

METERS -3 
2.02 
1.74 
2.14 
2 -49 
2 -65 
2.66 

- 2.58 
2.44 
2 -28 
2.11 
1.94 
1.78 
1.63 
8.61 

32.80 
91 - 6 1  

201.01 
365.62 
574.75 

1035.96 
1 4 1  1.17 
1621.19 
1678.85 
1631.98 
1526.35 
1394.42 
1255.90 
1121.57 

996.63 
734.91 
540.66 
399.17 
296.54 
222.20 
168.48 
129.89 
102 -48 
83 -37 
70.40 
61.85 
56.40 
53.01 
50.95 
49.70 

ELECTRON COYTENT = 7.5OE 13 5.2OE 13 4.57E 13 3.58E 1 3  2.40E 13 1.64E 13 2.ZOE 13 
PEA< ELECTRON DEYSITY = 1.91E 06 1.67E 06 1.68E 06 1.42E 06 9.86E 05 6.68E 05 7.31E 05 
HEIGHT OF PEAK = 490.62 503.07 379.40 349.87 334.64 337.04 355.70 
ESPROB PERCENT = 53.76 54.34 54.92 55.34 55.49 55.33 54.91 
AVNES/1000. CM-3 = 95.15 64.19 41.47 26.96 19.28 16.93 95.15 
SIGYA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 

MONTH = 12 



PENY STATE SK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -90-00 LATITUDE = 0.0 
S 10.7 = 200.00 5 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNTVERSAL TIME = 0.0 2-00 4.00 6.00 8 - 0 0  10.00 12 -00  14.00 16.00 18.00 20.00 22.00 
LOCAL TIME = 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
L80.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
3'30.00 
400.00 
420.00 
44 0.0 0 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1059.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DE 
2.02 
1.73 
2.12 
2.46 
2.63 
2.67 
2.62 
2.51 
2.38 
2.24 
2.10 
1.96 
1.82 
1.69 
I. 5 7  
1.46 
2.52 

10.04 
30.96 

163.11 
486.30 
987.72 

1548.03 
2035.79 
7377.03 
2560.17 
2610.16 
2563.68 
2454.91 
2066.67 
1666.59 
1324.03 
1047.85 

829.85 
658.94 
525.13 
420.32 
338.17 
273.76 
223.30 
183.88 
153.22 
129.55 
111.48 

'NSITY 
2.02 
1.73 
2.12 
2.47 
2.64 
2.67 
2.60 
2.48 
2.34 
2.18 
2.02 
1.87 
1.72 
1.59 
1.46 
1.34 
1.24 
1 .,I4 
3.10 

44.54 
236.59 
665.71 

1246.18 
1795.23 
2184.73 
2384.53 
2425.88 
2358.32 
2226.25 
1799.41 
1394.63 
1067.93 

816.51 
625.74 
481.48 
372.38 
289.81 
227.33 
180.15 
144.69 
118.27 
98.84 
84.80 
74.86 

METERS -3 
2 -02 
1.74 
2 -14 
2 -49 
2 -65 
2.66 
2 -58 
2 -44 
2 -28 
2.11 
1.94 
1.78 
1.63 
1.49 
1.36 
3.42 

17.02 
58.79 

152.89 
558 -42 

1177.65 
1774.86 
2176.90 
2352.58 
235 1.97 
2241.33 
2073.83 
1884.48 
1693.67 
1267.18 
937.60 
693.56 
514.79 
383.99 
288.18 
217.95 
166.50 
128.97 
101.82 

82 -45 
68.92 
59.73 
53.65 
49 -74 

ELECTRON CflNTENT = 8.94E 13 7.36E 1 3  6.47E 13 4.11E 1 3  2.44E 13 1.09E 13 1.91E 13 6.89E 13 1.05E 1 4  1.14E 14 1.17E 1 4  l..lOE 14 
PEAK ELECTDON DEVSITY = 2.61E 0 6  2.43E 06 2.37E 06 1.63E 0 6  9.98E 05 4.25E 05 7.43E 05 2.17E 0 6  2-77E 0 6  2.70E 06 2.66E 0 6  2.60E 06 
HEIGHT OF PEAK = 459.08 456.21 409.51 361.41 345.51 337.09 347.38 344.78 407.25 460.94 485.82 473.50 



PENN STPTE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EPST LONGITUDE = -90.00 LATITUDE = 20.00 
5 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL TIME = 18.00 20.00 22-00 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
750.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON COYTENT 
PEAK ELECTRON DEN 
HEIGHT OF PEAK 
ESPSOB PERCENT 
hVNE SF1 000. CM-3 
SIGMA ES 

ELECTRON DENSITY METERS -3 X10-9 
2.02 2.02 2.02 2.02 



PENN STATE MK. I IONOSPHERIC HOOELS FOR -WINTER SOLSTICE, 
EAST LONGITUDE = -90.00 LATITUDE = 40.00 
S 10.7 = 200.00 S 10.7 (1A.U.1 = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 
LOCAL TlYE - - 

ELECTRON CONTENT 
PEAK ELECTROY DEN 
HEIGHT OF PEAK 
ESP?OB PERCENT 
AVNES/1000. CM-3 
SIGYA ES 

ELECTRON DENSITY 
2.02 2.02 
1.73 1.73 
2.12 2 -12  
2.46 2.47 
2.63 2.64 
5.73 2.67 

18.20 2.60 
45.65 5.80 
94.75 18.31 

168.86 44.55 
266.25 88.43 
380.39 149.60 
501.97 223.27 
621.36 301.96 
730.50 377.99 
823.82 445.25 
898.39 499.97 
953.54 540.69 
990.17 567.65 

1016.02 586.26 
995.16 571.12 
945.51 536.50 
880.73 492.79 
809.91 446.45 
738.66 401.12 
670.16 358.64 
606.06 319.81 
547.06 284.83 
493.31 253.60 
380.66 190.22 
294.57 143.96 
229.29 110.56 
179.96 86.72 
142.82 70.00 
115.03 58.56 

94.45 50.95 
79.43 46.05 
68.67 42.99 
61.14 41.11 
55.97 39.97 
52.51 39.29 
50.22 38.88 
48.72 38.63 
47.74 38.48 

METERS -3 
2 -02 
1.74 
2.14 
2 -49 
2.65 
2.66 

- 2.58 
2 -44 
2.28 
2.11 
1.94 
3.96 

12.37 
29.51 
57.07 
93 -83 

136.03 
178 -88 
218.10 
275.48 
30 1.33 
302.27 
287.83 
265.59 
240.50 
215.+0 
191  -73 
170.11 
150.74 
111.65 
83.74 
64.21 
50.86 
4 1 -98  
36.28 
32.77 
30.66 
29.43 
28.72 
28 -31  
28-08 
27-95 
27.87 
27.82 

= 3.28E 1 3  1.77E 1 3  9.21E 12 7.23E 12 7.73E 12 5.46E 12 5.67E 12 
STTY = 1.02E 0 6  5.86E 05 3.04E 05 2.62E 0 5  3.07E 0 5  2.2OE 05 2.14E 05 

= 319.63 319.39 350.42 369.30 367.23 353.00 354.93 
= 24.68 17.31 11.50 8.81 9.95 14.62 21.56 
= 37.95 31.23 25.72 21.73 19.35 18.56 37.95 
= 0.62 0.68 0.70 0.68 0.63 0.55 0.48 



PENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -90.00 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 (1A.U.B = 193.56 DAY = 356.00 UONTH = 12 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIME I 
LOCAL TINE = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460,OO 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
?A100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
2.02 
1.73 

2.00 
20.00 

INSITY 
2.02 
1.73 
2.12 
2.47 
2.64 
2.67 
2.60 
4.50 

13.71 
32.43 
62.94 

104.60 
153.90 
205.82 
255.35 
298.66 
333.47 
359.01 
375.55 
385.90 
374.91 
351.71 
322.92 
292.66 
263.21 
235.73 
210.69 
188.23 
168.26 
128.10 
99.38 
79.28 
65.57 
56.52 
50.73 
47.14 
44.97 
43.68 
42.91 
42.45 
42.19 
42.03 
41.93 
41.87 

4.00 
22.00 

METERS -3 
2.02 
1.74 
2.14 
2.49 
2 -65 
2.66 
2.58 
2.44 
2.28 
2.11 
1.94 
4-94 

14.22 
31.82 
58.54 
9 2  -55 

130.15 
167.12 
199 -99 
246.11 
264.91 
263.10 
248.93 
228.73 
206.54 
184.60 
164.04 
145.33 
128.58 
94.81 
70.61 
53.55 
4 1  -73 
33.74 
28.50 
25.20 
23.18 
21.99 
21.29 
20.89 
20 -66 
20.52 
20 -45 
20 -40 

ELECTRON CONTENT = 2.16E 1 3  1.27E 13 7.82E 12 7.30E 1 2  7.87E 1 2  4.76E 12 3.80E 1 2  1.OZE 13 2.91E 1 3  4.79E 1 3  5.16E 13 3.41E 13 
PEAK ELECTRON DENSITY = 6.22E 0 5  3.86E 05 2.66E 05 2.94E 0 5  3.272 05 2.03E 0 5  1.54E 05 3.91E 05 9.60E 05 1.48E 06 1.52E 0 6  9.93E 05 
HEIGHT OF PEAK = 318.14 317.95 347.34 365.80 362.93 330.19 342.93 284.99 288.74 290.59 300.66 299.28 
ESPROB PERCENT = 17.66 14.20 11.42 10.06 10.50 12.61 15.83 19.30 22-08 23.43 22.99 20.88 
4VNE S11000. CM-3 = 26.26 24.73 23.38 22.34 21.68 2 26.26 31.55 31.28 30 -51  29-31 27.85 
SlGYA ES = 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 0.42 0.47 0.55 



PFNN STATE MK. I IONOSPHERIC MOOELS FOR WINTER SOLSTICE. 
EAST CONGTTUOE = -180.00 LATITUDE = -60.00 
5 10.7 = 200.00 S 10.7 (1A.U.t = 193.56 DAY = 356.00 MONTH = 12 
CLUTIDN: THE GEOMLGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF M E  MODEL 

3NIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 
LOCAL T I M E  = 12.00 14.00 16.00 18.00 20.00 22.00 0.0 2.00 4.00 6.00 8.00 10.00 

ALTITUDE 
120.00 
130,OO 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
390,OO 
400.00 
420,OO 
440,OO 
460.00 
480.00 
500,OO 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100,oo 
1150.00 
1200,oo 
1250.00 

METERS -3 X10-9 
83.42 50.44 

144.02 73.44 
184.35 108.36 
207.53 134.81 
222.36 153.10 
233.37 166.55 
242.89 177.68 
252.44 188.11 
263.32 199.01 
276.72 214.10 
315.00 251.56 
357.06 291.85 
399.48 334.56 
440.60 378.17 
478.90 420.88 
513.07 460.86 
542.15 496.58 
565.57 526.88 
583.14 551.08 
601.37 580.55 
600.10 587.01 
584.13 575.44 
558.26 551.50 
526.57 520.13 
492.11 485.16 
457.03 449.16 
422.71 413.87 
389.99 380.28 
359 -30 348.91 
292.38 281.05 
238.69 227.31 
196.04 185.13 
162-18 151.97 
135.22 125.80 
113.72 105.12 

96.59 88.79 
83 -02 75.99 
72.36 66.07 
64-12 58.53 
57.86 52.92 
53.22 48.87 
49.86 46.01 
47.47 44.04 
45.80 42.71 

FLFCTRON CONTENT = 2.43E 1 3  2.49E 13 2.57E 13 2.38E 1 3  2.05E 13 1.52E 13 1.23E 1 3  9.49E 12 1.18E 13 1.50E 13 1.97E 13 2.23E 13 
PE4K ELECTRON OENSITY = 5.74E 05 5.73E 0 5  6.03E 0 5  5.87E 05 5.63E 0 5  5.17E 05 4.38E 05 3.46E 05 3.29E 05 4.36E 05 5.32E 0 5  5.65E 05 
HEIGHT OF PEAK = 317.11 322.34 328.28 336.21 363.95 391.75 407.54 392.01 380.91 303.05 306.51 304.84 
ESPROB PERCENT = 66.42 64.11 53.43 37.26 19.93 6.07 -0.59 1.72 12.40 28.57 45.90 59.76 
hVYES11000. CW-3 = 115.98 98.26 78.02 58.31 41.46 28.73 20.27 15.62 14.16 58.31 132.45 128-13 
SIGWL ES = 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0-63 0.55 0.48 0.42 0.40 



PENN STATE MK. I IDYOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = -40.00 
S 10.7 = 200.00 S 10.7 11A.U.l = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL 
LOCAL TINE 

TIME = - - 

ELECTRON OE 
167.20 
244.85. 
280.53 
300.48 
315.09 
329.07 
345.58 
367.07 
395.48 
458.47 
561.68 
644.09 
729.45 
814.48 
895.81 
970.36 

1035.60 
1089.85 

NSITY METERS -3 
146.03 89.94 
222.42 154.26 
259.43 195.56 
280.28 220.48 
295.24 238.45 
308.74 254.25 
323.51 270.52 
341.69 289.21 
365.05 312.04 
417.56 375.65 
507.40 474.02 
579.28 541.32 
653.69 610.57 
728.01 679.21 
799.48 744.59 
865.53 804.34 
924.05 856.55 
973 -52 899 -94  

1013.11 933.86 
1061.98 973.28 
1073.79 978 -74 
1055.87 957.65 
1016.59 918.02 

963.61 866.95 
903.07 809.95 
839.51 751.01 
776.02 692.75 
714.57 636.83 
656.35 584.17 
528.02 469.00 
424.45 376.75 
342.36 303.97 
277.61 246.76 
226.54 201.75 
186.20 166.32 
154.34 138 -45 
129.22 116.63 
109.52 99.65 

FLECTRON CPNTENT = 4.65E 1 3  4.38E 13 3.94E 13 3.89E 13 2.96E 13 2.67E 13 2.27E 1 3  1.71E 13 1.42E 1 3  2.14E 13 3.07E 13 3-88E 13 
PEAK ELECTRON DENSITY = 1.19E 06 1.07E 06 9.80E 05 1.04E 0 6  9.78E 05 9.45E 05 8.51E 05 6.58E 05 5.45E 05 7.04E 05 9.19E 05 1.06E 06 
HEIGHT OF PEAK = 333.04 337.06 333.41 345.10 377.92 407.62 414.78 399.54 391.00 313.25 309.57 323.12 
ESPROB PERCENT = 71.71 69.88 62.26 50.89 38.83 29.31 24.87 26.70 34.32 45.69 57.75 b7.27 
4VNES/1000. CM-3 = 247.74 211.73 170.38 129.79 94.71 67.80 49.63 39.46 36.23 129.79 281.10 272.35 
SIGMA ES = 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 



PENN STATE MK. I IONOSPWERIC UOOELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = -20.00 
S 10.7 = 200,OO S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150,OO 
160.00 
170.00 
180.00 
190-00  
200.00 
210,oo 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800,OO 
850.00 
900,OO 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
LZOO.OO 
1250.00 

ELECTRON DENSITY 
175.98 150.27 
253.28 227.52 
287.68 265.60 
306.31 288.56 
319.40 306.79 
331.63 324.92 
346.15 345.92 
365.36 372.18 
391.14 405.58 
424.89 447.55 
467.52 498.94 
519.46 560.14 
580.82 631.21 
651.58 790.04 
816.51 936.33 
939.14 1065.04 

1065.17 1204.46 
1202.99 1355.19 
1350.38 1513.56 
1654.80 1832.64 
1935.89 2118.88 
2157.23 2338.73 
2299.75 2476.41 
2361.97 2532.64 
2354.40 2518.98 
2292.75 2451.36 
2193.26 2345.94 
2070.11 2216.78 
1934.49 2074.98 
1588.38 1712.72 
1277.56 1385.63 
1019.93 1112.73 

813.35 892.50 
649.89 717.17 
521.12 578.27 
419.74 468.32 
339.88 381.24 
276.92 312.23 
227.32 257.55 
188.29 214.29 
157.71 180.18 
133.90 153.44 
115.52 132.65 
101.50 116.66 

4.00 
16 -00 

METERS -3 
82.22 

142.89 
185.64 
213.36 
235.19 
256.32 
279.85 
308.19 
343 -43 
387 - 3 1  
441.11 
505 -49 
694.14 
819.16 
948.20 

1087.56 
1234.80 
1385.39 
1534.08 
1804.90 
2013.65 
2144.12 
2196.96 
2183.76 
2120.32 
2022.47 
1903 -73 
1774.54 
1642.42 
1328.11 
1060.11 

843 -44  
6 7 1  -97 
537.33 
431.82 
349.14 
284.33 
233.59 
193.96 
163.17 
139 -45 
111-38 
107.80 
97.75 

ELEZTRON CONTENT = 9.62E 1 3  1.05E 1 4  8.69E 13 6.14E 13 4.47E 1 3  4.56E 13 4.19E 1 3  3.30E 1 3  2.64E 13 3.49E 13 5.16E 1 3  6.87E 13 
PEAK ELECTROY OEYSITY = Z.37E 06 2.54E 0 6  2.20E 06 1.65E 0 6  1.47E 0 6  1.65E 0 6  1.63E 0 6  1.33E 06 1.06E 06 1.2OE 06 1.57E 0 6  l.77E 06 
HEIGHT OF PEAK = 407.38 405.50 385.37 400.31 422.82 405.61 382.75 376.67 379.18 364.81 350.40 405.79 
ESPROB PERCENT = 69.57 69.54 68.96 68.00 66.91 65.98 65.45 65.49 66.06 67.02 68-12 69.05 
AVYES/1000. CW-3 = 301.25 255.09 202.40 151.10 107.28 74.18 52.24 40.18 36.39 151.10 344.18 332.90 
SIGMA ES = 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0-42 0.40 



PEYY STATE MK. I InNOSPHERtC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 0.0 
S 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNlVERSAL TPME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220,OO 
230.00 
240.00 
250.00 
260.00 
270.00 

ELECTRON DENSITY 
157.77 130.18 

4.00 
16.00 

METERS -3 
6 4  -02 

108.78 
148 -52 
173.33 
189.14 
200.34 
209.31 
217.45 
225 -84  
235.44 
247.17 
261.93 
280 -55 
303.76 
332.13 
366 -06 
405 -82 
451.55 
503.38 
719.67 
910.62 

1131.33 
1359.60 
1565.96 
1726.83 
1830.50 
1876.63 
1872.52 
1828.90 
1616.94 
1355.18 
1107.97 

896.77 
723.92 
585 -07 
474.39 
386.42 
316.56 
261.13 
217.23 
182.57 
155.35 
134.14 
117.79 

ELECTRON CONTEYT = 7.37E 1 3  7.81E 1 3  8.05E 13 5.90F 1 3  4.43E 13 3.39E 13 2.98E 1 3  2.37E 13 1.51E 13 1.83E 1 3  5.16E 13 6.59E 13 
PEAK ELECTRON DENSITY = 1.74E 0 6  1.80E 06 1.88E 06 1.68E 06 1.42E 0 6  1.24E 06 1.19E 0 6  9.95E 05 6.29E 05 7.34E 05 1.63E 0 6  1.73E 06 
HEIGHT OF PEAK = 433.90 446.16 467.97 498.40 496.40 366.33 342.85 319.62 319.90 327.13 328.86 391.51 
ESPROR PERCENT = 37.69 41.91 40.86 34.82 25.42 15.16 6.80 2.58 3.63 9.67 19.08 29.34 
AVNES11000. CM-3 = 195.41 169.14 138.74 108.55 82.07 61.35 47.05 38.86 36.22 108.55 219.61 213.27 
SIGMA ES = 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 0.48 0.42 0.40 



PENY STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTIC€. 
EAST LONGITUDE = -180.00 LATITUDE = 20.00 
S 10.7 = 200.00 S 10.7 11A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TIYE = 
COCRL TIME = 

ALTITUDE 
120.00 

FLECTRON CONTENT 
PEAK ELECTRON DEN 
HEIGHT OF PEAK 
ESPSOR PERCENT 

ELECTRON DENSITY METERS -3 X10-9 tCM- -3 XlO-31 
115.11 90.66 46.01 2 -02  2.02 2.02 
188.75 155.87 59.45 1.73 1.73 1.74 
229.81 198.01 89-72 2 -12  2.12 2.14 
254.45 224.08 117.13 2.46 2.47 2.49 
273.46 243.86 139.07 2.63 2.64 2.65 
291.84 262.32 158.13 2-67 2.67 2.66 
312.65 282.34 177.22 2.62 2.60 2.58 
338.38 306.10 198.78 2.51 2.48 2.44 
371.09 335.49 225.02 2.38 2.34 2.28 
412.38 372.12 258.00 2.24 2.18 2.11 
463.28 417.19 299.59 2.10 2.02 1.94 
524.26 471.42 351.30 4.68 1.87 7.33 
595.42 535.12 414.06 16.94 2.21 30.55 
676.71 608.36 488.32 47.88 10.79 91.10 
892.80 691.11 649.36 110.66 37.58 209.69 

1027.79 832.51 872.80 217.19 100.05 394.94 
1167.45 984.16 1021.87 373.08 215.27 636.75 
1320.15 1134.78 1178.43 574.95 391.21 909.93 
1483.17 1297.11 1347.24 811.02 -621.77 1184.03 
1819.04 1648.39 1707.65 1316.94 1166.42 1637.99 
2127.93 2000.99 2059.94 1760.79 1666.09 1895.05 
2370.02 2310.32 2358.10 2067.85 2002.58 1967.53 
2524.82 2543.46 2571.64 2226.79 2157.46 1913.10 
2591.16 2686.44 2690.75 2262.77 2168.27 1787.65 
2580.88 2742.00 2722.20 2211.77 2085.02 1630.72 
2511.46 2723.39 2682.06 2106.39 1949.52 1466.19 
2400.81 2647.94 2589.07 1971.45 1790.73 1306.95 
2264.54 2532.86 2460.86 1823.89 1626.57 1159.18 
2114.88 2392.98 2311.99 1674.48 1467.18 1025.24 
1734.00 2003.86 1914.31 1327.88 1116.86 750.83 
1392.79 1632.17 1546.02 1041.87 844.24 550.12 
1110.40 1314.43 1236.63 816.04 638.58 404.71 

884.21 1055.09 986.99 640.29 484.71 299.49 
705.'32 -847 .49  788.80 504.08 369.72 223.30 
564.40 682.48 632.31 398.54 283.74 168.17 
453.39 551.53 508.84 316.71 219.44 128.42 
365.80 447.49 411.29 253.23 171.42 99.98 
296.56 364.70 334.06 204.01 135.72 79.94 
241.75 298.67 272.84 165.92 109.38 66.11 
198.32 245.96 224.25 136.59 90.21 56.85 
163.93 203.84 185.72 114.17 76.51 50.84 
136.76 170.22 155.21 97.21 66.95 47.06 
115.39 143.45 131.15 84.56 60.43 44.73 

98.70 122.22 112.31 75.29 56.09 43.32 

= 1.04E 1 4  1.13E 1 4  1.08E 14 7.50E 13 6.38E 13 5.24E 13 
ISITY = 2.60E 06 2.74E 06 2.72E 06 2.26E 0 6  2.18E 06 1.97E 06 

= 406.83 424.33 417.95 396.97 391.48 359.78 
= 60.78 62.30 55.89 43.28 27.84 13.72 
= 170.18 140.84 107.81 76.35 50.31 31.46 - 0.42 0.47 0.55 0.62 0.68 0.70 





PENV STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -180.00 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIME = 0.0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22 -00  
~ o c n e  TIYE = 12.00 14.00 16-00 18.00 20.00 22.00 0.0 2.00 4 -00  6.00 8 -00  10.00 

ALTITUDE 
120.00 
130.00 

ELECTRON DENSITY METERS -3 X10-9 
27.55 14.24 2.02 2.02 
27.83 18.53 1.73 1.73 

170.00 71.32 21.29 72.63 2.88 
140.00 100.95 27.93 134.69 8.79 
190.00 144.87 40.68 220.18 21.34 
200.00 210.62 63.65 324.98 43.13 
210.00 781.98 627.23 441.54 75.23 
220.00 1393.98 1285.73 560.91 116.54 
230.00 1517.51 1413.91 674.73 164.12 
760.00 1624.28 1530.31 776.50 214.06 
250.00 1711.17 1631.04 862.03 262.44 
260.00 1776.74 1713.51 929.40 306.13 
270.00 1820.92 1776.50 978.50 343.03 
280.00 1844.79 1819.95 1010.46 372.13 
290.00 1850.18 1844.74 1027.17 393.27 
300.00 1839.39 1852.40 1030.89 406.94 
320.00 1779.13 1824.45 1008.56 415.40 
340.00 1683.00 1752.94 959.62 405.80 
360.00 1566.84 1653.71 896.43 385.06 
390.00 1442.32 1539.49 827.35 358.60 
400.00 1317.33 1419.57 757.61 329.98 
420.00 1196.78 1300.22 690.25 301.39 
440.00 1083.45 1185.39 626.90 274.05 
460.00 978.68 1077.33 568.31 248.60 
449.00 882.91 977.15 514.69 225.29 
500.00 796.01 885.22 465.96 204.17 
550.00 614.33 690.23 363.72 160.44 
600.00 475.47 538.90 285.18 127.82 
650.00 369.69 422.40 225.25 103.98 
700.00 289.02 332.86 179.73 86.91 
750.00 227.35 263.99 145.35 74.96 
400.00 180.12 211.00 119.61 66.82 
R50.00 143.92 170.25 100.60 61 -41  
900.00 116.22 139.01 86.78 57.89 
950.00 95.13 115.20 76.95 55.64 

1000.00 79.20 97.23 70.09 54.21 
1050.00 67.32 83.84 65.40 53.30 
1100.00 58.61 74.03 62.25 52.74 
1150.00 52.36 66.98 60.15 52.38 
1200.00 47.95 61.99 58.76 52.15 
1250.00 44.91 58.53 57.85 52.01 

ELECTRON CONTENT = 5.88E 1 3  6.20E 1 3  3.49E 13 1.52E 1 3  6 
oE4K FLECTRON DEYSlTY = 1.85E 06 1.85E 06 1.03E 06 4.15E 05 1 
HEIGHT OF PEAK = 288.10 299.82 298.15 317.71 
ESPROB PFRCENT = 28.82 28.10 25-02 20.39 
AVVES11000. CM-3 = 41.54 38.79 35.46 31.94 
S I C Y A  ES = 0.42 0.47 0.55 0.62 



PENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -60.00 
S 10.7 = 200.00 S 10.7 l1A.U. I = 193.56 DAY = 356.00 MONTH = 12 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL T I M E  i 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210,oo 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
2R0.00 
790.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
4R0.00 
500.n0 
550.00 
600.00 
650.00 
700.00 
750.00 
800,OO 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150,OO 
1200.00 
1250.00 

ELEf TRON CONTENT 
OEAK ELECTtnN DENS1 
HEIGHT OF PEAK 
ESPROB PERCFNT 
AVNESI1000. CM-3 
SIGWA ES 

ELECTRON DE 
50.43 
75.57 

114.51 
142.02 
158.99 
169.92 
177.70 
184.16 
190.86 
199.38 
211.36 
240.61 
280.55 
318.42 
351.62 
378.26 
397.43 
409.06 
413.76 
406.40 
384.18 
354.68 
323.01 
292.10 
263.40 
237.43 
214.25 
193.69 
175.48 
138.43 

'NSITY METERS -3 
83.40 118.41 

146.83 192.46 
189.00 230.65 
211.10 249.47 
223.24 259.69 
230.51 265.96 
235.74 271.10 
241.09 277.24 
248.46 286.13 
259.55 299.24 
279.11 329.59 
322.67 370.56 
365.51 409.25 
405.20 443.95 
439.70 473.36 
467.61 496.71 
488.27 513.71 
501.64 524.51 
508.19 529.55 
504.08 525.02 
483.40 506.03 
453.17 478.15 
418.66 445.77 
383.35 411.94 
349.25 378.61 
317.41 346.88 
288.26 317.32 
261.87 290.16 
238.13 265.39 
188.93 213.14 
151.32 172.45 
122.26 140.64 
99.56 115.58 
81.65 95.71 
67.44 79.89 
56.16 67.31 
47.23 57.35 
40.25 49.56 
34.88 43.58 
30.87 39.09 
27.98 35.83 
25.98 33.52 
24.64 31.94 
23.77 30.88 



PENN STATE MK. 
EAST LONGITUDE 
S 10.7 

UNIVERSAL TlME 
LOCQL TIME 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 

I IONOSPHERIC MODELS FOR MINTER SOLSI 
= -270.00 LATITUDE = -40.00 

ELECTRON DENSITY 
42.70 89.89 
50.63 156.82 
79.22 199.24 

106.76 222.18 
126.31 236.33 
139.96 247.02 
150.55 257.40 
160.11 270.10 
170.22 287.44 
182.43 334.28 
214.91 394.82 
259.20 458.07 
305.79 520.63 
351.56 578.91 
393.25 629.83 
428.21 671.25 
454.83 702.08 
472.57 722.19 
481.79 732.18 
478.79 776.53 
455.82 695.97 
422.29 650.89 
384.91 599.19 
347.71 546.11 
312.77 494.77 
280.96 446.80 
252.48 402.88 
227.19 363.18 
204.80 327.52 
159.41 254.06 
125.53 198.64 

99.82 156.58 
80.02 124.39 
64.63 99.60 
52.61 80.44 
43.25 65.65 
36.03 54.31 
30.58 45.74 
26.59 39.40 
23.81 34.86 
21.98 31.71 
20.82 29.61 
20.12 28.25 
19.71 27.39 

METERS -3 
145 -92  
223.27 
259 -66 
278 -07  
289.32 
298.27 
308.14 
321 -45 
340.26 
393.01 
455.30 
519.74 
583.44 
643.43 
697.09 
742.49 
778.45 
804.55 
821.01 
828.05 
807.77 
769.26 
720.31 
666.73 
612.42 
559.80 
510.21 
464.30 
422.27 
333 - 4 6  
264.64 
211.42 
170 -09 
137.85 
112.60 
92.83 
77.40 
65.46 
56.35 
49 -53  
44.55 
41-02 
38.58 
36.92 

MONTH 

14.00 
20.00 

2.02 
1.73 
2.12 
2.47 
2.64 
2.67 
2.60 
2.48 
2.34 
2.18 
2.02- 
1.87 
6.05 

17.74 
41.11 
79-07 

131.24 
193.85 
261.03 
385.65 
472.50 
514.44 
519.96 
501.60 
469.78 
431.91 
392.56 
354.34 
318.57 
242.64 
185.37 
143.32 
112.95 
91-40 
76.46 
66.39 
59.81 
55.62 
53.00 
51.40 
50.42 
49.82 
49.46 
49.24 

FLECTRON CONTENT = 1.60E 1 3  2.55E 13 3.14E 13 3.35E 1 3  3.06E 1 3  2.65E 13 2.36E 1 3  1.69E 13 1.36E 13 1.15E 13 8.90E 12 8.76E 12 
WEAK ELECTRON DEYSITY = 4.84E 0 5  7.34E 05 8.29E 05 8.20E 05 7.11E 0 5  6.17E 05 5.84E 05 5.21E 05 4.44E 05 4.01E 05 3.15E 0 5  3.17E 05 
HEIGHT OF PEAK = 307.35 306.13 314.30 325.54 330.21 329.85 340.68 373.34 404.67 415.56 399.41 389.56 
ESPROR PERCENT = 40.87 54.78 65.74 70.83 68.68 59.86 46.75 32.84 21.88 16.79 18.94 27.76 
QVVES/1000. CM-3 = 112.94 245.78 238.09 216.47 184.84 148.54 112.94 82.20 58.66 42.79 33.92 31.10 
SIGWA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. I PONOSPHERIC MODELS FOR MINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = -20.00 
S 10.7 = 200.00 5 10.7 llA.U.1 = 193.56 

UNIVERSaL TIUE = 
LOCAL TINE = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
360.00 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON DENSITY 
30.67 82.17 
30.21 145.37 
33.98 189.32 
48.37 214.96 
66.09 232.84 
81.69 248.72 
94.62 266.15 

106.17 288.15 
118.03 317.48 
131.91 386.89 
149.66 474.64 
223.10 567.35 
293.09 668.04 
359.04 772.63 
431.59 875.45 
507.21 970.74 
580.72 1053.63 
646.98 1120.80 
701.97 1170.59 
770.34 1218.44 
784.68 1207.44 
758.18 1154.95 
706.92 1077.75 
643.99 988.92 
578.14 897.28 
514.45 808.25 
455.48 724.79 
402.25 648.25 
354.89 579.02 
259.84 436.22 
191.56 329.83 
142.57 250.98 
107.28 192.43 

81.86 148.84 
63.63 116.37 
50.76 92.26 
41.90 74.50 
36.02 61.62 
32.28 52.47 
30.00 46.16 
28.65 41-93 
27.88 39.18 
27.43 37.43 
27.18 36.34 

METERS -3 
150.09 
227.90 
264.54 
283.79 
296.51 
307.69 
320 -72 
338.25 
362 -45 
394.96 
436.86 
518.59 
612.55 
714.27 
823.21 
935.46 

1046.31 
1150.90 
1245.01 
1390 -07 
1469.85 
1488.32 
1458.07 
1393.81 
1308.82 
1213.43 
1114.95 
1018.15 

925.91 
723.36 
562.84 
438.79 
343.63 
270.70 
214.73 
171.76 
138 -79 
113.60 

94.49 
80.17 
69.61 
61.98 
56.57 
52.82 

MONTH 

14.00 
20.00 

2.02 
1.73 
2.12 
2.47 
2.64 
2.67 
2.60 
2.48 
2.34 
2.18 
2.02 
1.87 
1.72 
4.44 

16.57 
46.60 

104.76 
197.19 
322.33 
629.70 
923.18 

1128.43 
1229.01 
1243.98 
1201.91 
1127.41 
1037.89 

944.27 
852.81 
650.82 
493.34 
374.72 
286.34 
220.82 
172.49 
137.10 
11 1.54 

93.40 
80.84 
72.37 
66.81 
63.23 
60.96 
59.53 

ELECTRON CONTENT = 2.33E 1 3  3.99E 13 5.50E 13 7.01E 13 7.52E 1 3  6.06E 13 5.01E 1 3  3.77E 13 3.39E 13 2.94E 13 2.07E 13 1.7I.E 13 
PEAK ELECTRON DEYSITY = 7.86E 05 l.22E 0 6  1.49E 06 1.80E 06 1.89E 06 1.55E 06 1.37E 06 1.25E 06 1.21E 06 1-12E 06 8.04E 0 5  6.64E 05 
HEIGHT OF PEAK = 335.87 325.53 356.66 362.06 363.54 350.64 364.12 393.99 410.59 404.68 393.58 789.89 
ESPROB PERCENT = 57.49 64.16 69.55 72.20 71.41 67.39 61.22 54.55 49.17 46.51 47.30 51.32 
AVNES/1000. CM-3 = 156.33 341.27 330.56 300.44 256.40 205.87 156.33 113.60 80.89 58.88 46.59 42.68 
SIGMA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. 1 IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270-00 LATITUDE = 0.0 
5 10.7 = 200.00 S 10.7 I1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
36 0.0 0 
380.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

0.0 
6.00 

ELECTRON OE 
2.02 
1.75 
2.21 
2.56 
2.67 
2.62 
2.47 
2.29 
2.10 
1.91 
1.73 
1.57 
2.71 

12.00 
36.94 
86.13 

162.32 
259.90 
367.27 
562.54 
684.64 
727.46 
713.37 
667.14 
606.67 
542.69 
480.86 
423.79 
372.43 
268.60 
194.15 
141.36 
104.08 

77.91 
59.74 
47.36 
39.18 
33.96 
30.76 
28.85 
27.75 
27.11 
26.75 
26.54 

NSITY METERS -3 
64.02 130.10 

111.67 205.24 
154.96 240.80 
181.08 256.24 
197.54 262.15 
209.80 263.07 
220.91 261.71 
233.08 260.06 
248.38 259.63 
268.77 261.55 
296.00 266.76 
331.43 276.06 
375.96 290.11 
458.09 309.42 
551.10 334.39 
652.35 365.23 
761.45 402.08 
873.55 445.01 
982.92 494.12 

1171.72 673.12 
1296.76 860.22 
1350.27 1070.32 
1342.06 1273.92 
1289.19 1441.17 
1208.68 1553.86 
1114.16 1607.93 

t cn. -3 x io -3 )  
130.19 64.03 
204.31 108.86 
240.57 148.87 
258.92 174.22 

ELECTRON CONTENT = 1.90E 1 3  4.55E 13 6.54E 13 8.60E 1 3  9.64E 13 9.17E 13 6.68E 1 3  5.84E 13 4.80E 1 3  3.83E 13 2.79E 1 3  1.76E 13 
PEAK ELECTROY DEYSITY = 7.28E 0 5  1.35E 06 1.61E 06 2.OOE 06 2.21E 0 6  2.17E 06 1.92E 06 1.89E 06 1.77E 06 1.53E 0 6  1.15E 0 6  7.09E 05 
HEIGHT OF PEAK = 363.62 366.74 450.53 466.50 464.80 462.66 480.96 493.90 382.83 351.25 338.92 342.56 
ESPROR PERCENT = 15.80 30.36 44.60 54.70 57.95 53.48 42.50 27.94 13.71 3.61 0.36 4.82 
AVNESI1000. CH-3 = 95.05 . 222.90 215.40 194.34 163.69 128.82 95.05 66-39 44.94 30.89 23.25 20.87 
SIGMA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 20.00 . 
5 10.7 = 200.00 S 10.7 (1A.U.I = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL TIYE = 
LOCAL TIME - 
QLTI TUOE ELECTRON DENSITY METERS - 

120.00 2.02 46.02 90.69 
130.00 1.75 61.11 158.00 
140.00 2.21 96.21 202.80 
150.00 2.56 127.53 231.75 
160-00  2.67 153.41 256.03 
170.00 2.62 178.99 281.75 
180.00 2.47 209.67 312.96 
P9OsO0 2'29 250.42 353.00 
200.00 2.10 305.77 404.54 

ELECTRON CONTENT = 1.47E 1 3  7.09E 13 1.13E 14 
PEAK ELECTRON DENSITY = 5.53E 0 5  2.27E 0 6  3.10E 06 
HEIGHT OF PEAK = 358.32 337.65 387.41 
ESPROB PERCENT = 17.14 31.97 46.28 
A V N E S / ~ O O O .  CM-3 = 91.41 219.09 211.56 
SIGrA ES = 0.48 0.42 0.40 



PEN9 STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 40.00 
S 10.7 = 200.00 S 10.7 (1A.U.) = 193.56 DAY = 356.00 MONTH = 12 

UNIVERSAL 
LOCAL TIME 

ALTITUDE 
120.00 
130.00 
140.00 
15 0.0 0 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
320.00 
340.00 
350.00 
390.00 
400.00 
420.00 
440.00 
460.00 
480.00 
500.00 
550.00 
600.00 
650.00 
700.00 
750.00 
800.00 
850.00 
900.00 
950.00 

1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 

ELECTRON OE 
2.02 
1.75 
2.21 
2.56 
2.67 
2.62 
2.47 
2.29 
2.10 
1.91 
1.73 
1.57 
1.42 
5.27 

15.19 
33.62 
60.89 
94.53 

130.43 
193.32 
230.69 
242.20 
235.89 
219.75 
199.44 
178.29 
158.02 
139.4 1 
122.75 

89.29 
65.65 
49.28 
38.17 
30.85 
26.21 

METERS -3 X10-9 
51.33 62.50 
78.18 107.78 

119 -95 154.63 
156.87 193.47 
193.39 233.15 
237.87 282.19 
298.43 347.58 
381.85 434.50 
492.34 545.70 
911.97 967.t9 

1342.36 1414.14 
1481.23 1570.68 
1602.94 1715.69 
1702.93 1843.65 
1778.86 1950.59 
1830.23 2034.32 
1858.16 2094.25 
1864.77 2131.08 
1852.87 2146.48 
1785.51 2122.54 
1679.06 2043.25 
1552.18 1928.61 
1418.17 1794.80 
1285.57 1653.59 
1159.41 1512.88 
1042.28 1377.58 

935.23 1250.46 
838.39 1132.83 
751.34 1025.11 
571.87 797.34 
437.01 621.17 
335.71 485.77 
259.36 381.66 
201.59 301.39 
157.73 239.31 
124.37 191.15 
99.01 153.75 
79.78 124.70 
65.32 102.19 
54.58 84.84 
46.74 71.58 
41.13 61.58 
37.23 54.16 
34.57 48.75 

ELECTPDN CONTFNT = 6.92E 1 2  2.93E 1 3  5.80E 1 3  7.32E 1 3  6.84E 13 5.00E 13 2.95E 1 3  1.47E 13 7.42E 12 5.25E 12 5.45E 12 4.06E 12 
PEAK ELECTRON DENSITY = 2.42E 05 1.06E 06 1.87E 0 6  2.15E 0 6  1.90E 06 1.43E 06 9.10E 05 4.72E 05 2.21E 05 1.57E 0 5  1.85E 0 5  1.28E 05 
HEIGHT OF PEAK = 361.19 278.30 288.33 302.88 316.59 314.78 325.38 324.91 348.98 362.99 362.76 370.59 
ESPPOB PERCENT = 24.77 34.77 42.72 46.48 45.05 38.81 29.43 19.43 11.48 7.72 9.15 15.39 
AVNES/1000. CM-3 = 42.74 88.25 85.65 78.30 67.52 55.06 42.74 31.98 23.61 17.87 14.60 13.55 
SIGMA ES = 0.48 0.42 0.40 0.42 0.47 0.55 0.62 0.68 0.70 0.68 0.63 0.55 



PENN STATE MK. I IONOSPHERIC MODELS FOR WINTER SOLSTICE. 
EAST LONGITUDE = -270.00 LATITUDE = 60.00 
S 10.7 = 200.00 S 10.7 (1A.U.I = 193.56 DAY = 356.00 MONTH = 12 
CAUTION: THE GEOMAGNETIC LATITUDE OF THIS STATION I S  BEYOND THE RANGE OF THE MODEL 

UNIVERSAL TIME = 
LOCAL TIME = 

ALTITUDE 
120.00 

ELECTRON CONTENT 
PEAK ELFCTRON DENS 
HEIGHT OF PEAK 
ESPROB PERCENT 
AVNES/1000. CM-3 
SIGSA ES 

ELECTRON DENSITY METERS -3 X10-9 
2.02 2.02 14.24 27.55 
1.75 1.75 18.55 27.83 
2 - 2 1  2.20 18.57 28.31 
2.56 2.55 18.06 35.44 
2.67 4.62 18.81 49.89 
2.62 15.20 22.67 70.16 
2.47 37 -72  30.77 98.03 
2.29 75.19 44.10 138.55 
2.10 126.54 65.46 198.70 
1.91 186.77 402.86 729.11 
1.73 249.03 791.93 1300.56 
1.58 306.90 871.32 1417.56 
5.47 355.79 940.12 1519.15 

13.92 393.35 995.90 1602.33 
27.95 419.15 1037.46 1665.60 
46.88 434.03 1064.72 1708.80 
68.52 439.56 1078.45 1732.86 
90.16 437.52 1080.01 1739.44 

109.45 429.68 1071.07 1730.67 
136.08 402.57 1028.76 1676.25 
146.09 367.63 964.83 1587.45 
143.87 330.60 889.93 1479.24 
134.69 294.59 R11.52 1362.74 
122.41 261.12 734.39 1245.48 
109.34 230.75 661.27 1132.17 

96.69 203.60 593.59 1025.52 
85.02 179.51 531.87 926.82 
74.53 158.26 476.13 836.53 
65.23 139.54 426.11 754.55 
46.68 102.08 323.24 583.04 
33.47 74.97 246.21 451.81 
24.10 55.30 188.58 351.77 

= 3.62E 1 2  1.15E 1 3  3.23E 13 5.57E 1 3  
I T Y  = 1.46E 05 4.40E 05 1.08E 06 1.74E 06 

= 345.14 281.95 286.32 289.04 
= 16.79 20.84 24.08 25.64 
= 28.85 36.68 36.27 35.11 
= 0.48 0.42 0.40 0.42 




