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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/
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TOTAL ELECTRON CONTENT DATA

|66-110A-15C |

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY ONE
9-TRACK, 800 BPI TAPE, WRITTEN IN BINARY. THERE IS ONE RESTORED
TAPE. THE DR TAPE IS A 3480 CARTRIDGE AND THE DS TAPE IS 9-TRACK,
6250 BPI. THE ORIGINAL TAPE WAS CREATED ON AN IBM 360 COMPUTER.

THE DR AND DS NUMBER ALONG WITH THE CORRESPONDING D NUMBER AND

TIME SPAN IS AS FOLLOWS:

DR# DS# D# FILES TIME SPAN

DR0O02504 D5002904 Do080o37 1 01/01/70 - 12/30/71

-

Read Errors occurred on rgcords 399, 617 and 674 of File 1.


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPIO-00291

REQ, AGENT RASH NO ACQ, AGENT
] RBO050 LLD

. ATS-1

. ELECTRON CONTENT DATA

| 66-110A-158 |

This data set consists of 1 800 BPI Binary tape that was produced
on the IBM/360. The 'D' tape is 9 track and the 'C' tape 7 track,

These tapes contain 1 file where each record contains 596 16 bit

words and corresponds to 1 d-y of data,

D# c# START STOP
D-08037 €-09533 1/01/70 12/30/71



http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPIO-00167

FORMATS FOR THE EXCHANGE OF IONOSPHERIC ELECTRON CONTENT INFORMATION
by
A, V., da Rosa
Radioscience Laboratory

Stanford University
Stanford, California ©4305 ¥SA

I. JNTRCDUCTION

The knowliedge of the columnar electron content of the ionosphere
is not only of great scientific significance but also plays an important
role in the engineering of transionospheric communications and navigations
systems [da Rosa, 1970], The importance of the electron content data,
allied with the relative simplicity with which it can be collocted, is
responsible for the growing number of scientists who in many areas of
the world are operating or preparing to operate observatories capable

of acquiring such data,

Electron content has almost invariably been measured by means of
beacons installed aboard satellites orbiting our planets either in low
or in geostationary orbits, S8ince we are here interested in the tem-
poral behavior of the ionosphere over a glvan fixed point, we rialy
focus our attention exclusively on the data collected from gsostationafy
beacons,

Of the various techniques used to measure electron content, the
Faraday rotation method has,up to now, heen the most popular bezause it
requires no special on-board system (it uses existing VHF telemetry
transmitters) and, in addition, employs ground base systems of very
modest cost, The principal disadvantages of the method are:

- The accuracy of the results decays witi decreasing obcerver

latitude and becpnns 850 low that the method is useless in




the vicinity of the geomagnetic equator,

- Even at midlatitudes, the accuracy 1s limited by the fact
that it is impossible to estimate with sufficient precision
the parameter which relates the electron content to Faraday
rotation angle, We assume that the uwicertainty of the re-
sults collected at Stanford is about + § x 1016 e, m-z.

- Owing to the fact that polarimetsrs measure only increments
in Faraday rotation, an "ambiguity" problem arises which
has to be resolved by judgement of the data analvst, This
makes it more difficult to implement automatic real-time
systems,

With the launching of ATS-F/G the use of group delay methods for
measuring elsctron content will be possible, [hils me“hod hus the advan-
tage of great flexibility and can hopefully employ ground based systems
of costs comparable to those of the low price Farsday rotation poiarimetiers,
The ATS-F/G beacon trgns:its, umong other signals, two carriers, one at
140 and one at 360 MHz each modulated by & 1 MH: tone, When the rhasus of
the received moculations are compared, it is possible to dete mine *he
electron content with accuracies of about 0,5 x 1016 el, m-2 with ambi-
guities of 17 x 1016 el, mz. These accura.ies are about one order of
magnitude better than those obtainable with the Faraday rotation method
wvhile the ambiguities are about the same, On the other hand the use of
a 10" kHz modulating frequency, funfortunately not aveilable on the 140
MHz carrier) although increasing the uncertainty to some 5 x 1016 el,
m - would raise the ambiguity to 170 x 1016 el. m , & value of content

exceeded only on rare occasions and which therefore would permit a

greatly simplified design and construction of the logic necessary




to make the svstem compatible with unattended reai-time operation,
Regairdless of the method used for obtaining electron content infor-
mation there is a great interest in building up a synoptic view of the
behavior of electron content all over the world, It is, therefore, of
great importance that internntional standards for data presentation and
data exchange be agreed upon. We 2o present here, for initial consider~
ation by all interested scientists, a set of data formets which ;1ght

be userul for such exchange,
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GENERAL

2,1 - Modified Julian Day Number

- From the U, 8§, Nautical Amanac:

"To facilitate chronological reckoning for many purposes,

the astronomical days beginning at Greenwich noon are numbered
consecutively, from an epoch sufficiently far in the past to
precede the historical period; the numver which denotes a

day in this continuous count is the Julian Day Number. The Julian
Day reckoning beging with Julian Day Number O for January 1, 4713
B.C., Julian proleptic calendar; the Julian Day Number therefore
denotes the length of time that has elapsed, at Greenw ch noon at

the beginning of the astronomical day, since this epoch.,”

- For some uses the Julian Day Number (JDI') as Jefine¢ s%ovo

has two disadvantages:

1. Present cCatesa are represented by a number which is too
large to be stored in a 1€ bit word in a digia) coryuter
(IBM-360, half precision word).

2, The Jullian Day starts at noon, not at midnipat UT so
ihat any given universal day corresponds to two different JDN,
one for the period 0000 through 1200 and one for tlLe period

1200 through 2400,

~To avold these difficulties a Modified Julian Day Number (MJD)
is defined as

MJD = JDN - 2,429,999.5

Thus, the Modified Julian Day of number 8761 starts at 0000

UT on 1 Jan 65,




‘ 2.2 - Definitions

2,2,1 - 8lant columnar electron centent, l'.

{
!.- .t n sec X dh ={@ec x)[" ndh

where: n 1s the electron concentration,

b 1s the height ( a variable ),
X 13 the zenithal angle of the ray path at height h,

H 1c the height of the satellite,

[nsecxdh

(sec Y E » 18 the weighted mean of the
f n dh zenithal angle.
. 2.2.2 - Vertlcel colimar electron coatent, I
H I,
I = I ndh =
d Gsec X)

2.2,3 - Ionosphere point,
The point at which the ray paui aosses the height of
the centroild of the ionornheric electron profile,
Since this height is not, in general, kncwn, it should

be taken arbitrerely as 35C to 400 km,

2.4 - Ground Station Codecr

Ground stations are identified by a numerical code which also
identifies the satellite used, Codes presently in use at

. Stanford are indicated in the table below, Codes for other
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stations should be assigned by common agreement between

observers,

STATION CODES

November 10, 1971
ATS SATELLITE STATIONS

Statien Station Coords, Tonospheric Point (height « 400 km) Ambiguify

Code Station Time Zone ¢¢ .ong, ‘% Lat, *N Long. ‘¥ Lat. °N x 10
1 Stanford ATS -1 PST 122,10 37,40 125.48 34.20 4.8
] Stanford ATS-3 PST 122 18 37,40 . . .
3 Newaii - SYmom 3 NST 187,00 .3 . . .
4 FPlagetaff ATS-|l PST 1. 8.1 110,44 32,00 6.4
s Bly A18-1 psY 114,89 3.3 119.52 35.80 4.1
[} San Disgo ATS-I PST 117.2 3.7 130,85 30,00 4.0
7 Arecibo ATS-3 AST 66,08 18,40 . . .
(] .
] Rouman ATS-3 EsT 83.88 35,30 . . .
10 Clark Lake ATS-1 T 116,45 33,28 150,29 30.48 .
1 JFt, Collins ATH-1 PST 105,40 40,30 112.18 36.54 3.0
12 Edmonton ATS-1 PST 113,50 83.% n.an 47.43 3.8
13 Stanford ATS-8 PST 122,16 37.40 120,23 34,28 [
i Roverval ATS-1 ST 72.8 .0 . . .
13 Ancon, Peru ATS:-) BsT 77.18 -11,778 . . .
.8 Sagamore M111 ATS-3 L 70.82 42.63 . . L
1 Urbana ATS-3 cst .23 40,07 L . L
10 Cold Bay, Alsshs Afs-1 U} 162,78 83,20
19 Honolulu ATS-1 187,08 21 .4 187,34 19.77 0.0
20 Rio,Breail ATS-3 o 4.2 -22,90 * L .

Assume: ATS-1 at 150° w
ATS-D at 108" v
® Date wust be known in order te find location and emibguity.

Awbiguity le the value of verticel electron content corruepc ding to
180° of Fareaday rotation.

** Soe Chanter 1V, AST = UT-£
C3T » UT-6
BST » UT-8 ‘
NST » UT-10
PET » UT-8
U3 » UT-3
Uil » UT-11



~

III. INSTANTANEOUS VALUES OF ELECTRON CONTENT

3.1 - Observed Values

Observed values of electron content are usually reported on
magnetic tapes, one record for each day., The quantity to be reported
is the vertical electron content, I, not withstanding the fact that the
quantity measured is the slant electron content, Ia' (in the case of
the group delay experiment) or the Faraday rotation associated with the
slant content, The conversion from I' to I involves the estimation of
<sec )()vhich is taken as equal to the value of sec X at the ionosphere
point, The adopted height of the ionosphere point is indicated in each
record,

For convenience in further data analysis, the vertical electron
content is split into two parts: the r2an value, {I) , of the vlectron
content tsken over a given number of days and centered on the day of
interest, and the deviaiio~ AI f+om the mean, Tihe observed value ot
electron content is

I =)+ A1

The numder of days over which the mean is taken is indicated iu
each roecord, Since the electron content tends tu show a 27-day perio-
dicity due to the same periodicity in solar ionizing radiation, ‘he
mean should be taken over a rumber of days that is short compared with
the above period, yet long enough to smooth out most of the day to day
variations, An averaging time of seven Cays has been found adequate,

A total of 288 pair of values per day are recorded, one pair for
every five minutes, If data are acquired at more frequent intervals
then the average of all measurements made within a five minute period
is used. If values of <}) are unavailable the number zero is recorded

and missing value of AI are represented by the Number 9999,

-7 -




The data are wiittean on IBM-compatible magnetic tapes in the for-

mat labeled M-TAPE (see below). Both 7 and 9 levels can be used but

the latter is recommended. Each record corresponds to one universal

day and consists of 596 ( 2 byte) words, When a 9-level tape is used

with a density of 800 bits/inch, each record occupies 2,25 inches (this
includes the end-of-record gap). The record length 18 2 x 596 + 4 = 1196

bytes and the block size is 1196 + 4 = 1200 bytes, One year's worth of

data occupies 82 ft of tape. Usual tape length is 200 ft,

M-TAPE FORMAT

A1l words are half precision integers (2 bytes), Station code

identifies both ground station and satellite used,

Word No,
° 1 Station Code.
2 Year - 1900 (Universal Time).
3 Day Number (Universal Time).
4 Modified Julian Day Number = Julian Day Nuwber - 2,429,999.5,
8 Modified Julian Day Number of the next record, If tre praseui
record is the last on the tape, this word¢ is s=t equal to -1,
6 He.gh. of the ionospheric point, kn.,
7 Latitude of the ionospheric point, radians (positive of north)
x 10-3.
8 East longitude of the ionospheric point, radians (0 to 2x) x 10-3.
9 East longitude of the satellite, radians (0 to 2x) x 16-3.
10 G' = /1, degrees .2 x 1018 (see note 1),
11 Record number,
‘ 12 Origin indicator: O if content was meesured by the Faraday
rotation technique; 1 if by the group delay technique,
13 Number of days over which the mean was taken,




-- Reserve Words (filled with zeros).

20

21 Mean value of vertical electron content, (I), electrons x m-z
x 10-15.

22 Coviation of the electroin content from the mean, A1 =1 - 41D,
electrons x .-2 x 10-15.

23 1)

24 Ax

%
595 I
596 Aar

NOTE 1: The parsmeter G' is providecd to permit the calculaiion »f ihe
originally observed angle 1, This angle may be the mea.ured
Faraday rotation angle or the measured group deiay angl’, G'
relates 0 tou the vertical electron content.

NOTE 2: The 288 values of mean electron content (odd numbered words
21 through 595) and ihe 288 values of electron content devia-
tion (even numbered words 22 through 596) correspond to the
values in each 5-minute of period of the day. The first value
of (I) and the first value of AI are nominally attributed to
the time 2.5 minutes after midnight, UT.

A 1listing of all available observed values of vertical electron
content is sometimes useful, Such listings are however very voluminous
‘ and, therefore, expensive to produce, For thia reason, they are not
recommended as & method fo. routine data exchange, Figure 3,1 is sug-
gested as convenient format for the listing mentioned.
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234 JOT A2 130 125 B4 IBA 124 225 210 158 169 171 206 222 18% 182 211
266 MY Va4 1L 127 140 1P 130 26 213 1%e 169 173 205 223 187 183 212
767 1lo 37A 136 135 147 200 132 248 219 189 170 173 203 226 193 169 218

245 321 344 l&w 138 150 200 132 256 220 160 170 171 206 225 195 191 219 -
%t 326 194 180 147 1AG 207 138 274 216 los 152 174 169 204 227 179 196 222
AER N5 397 185 185 14 210 Qel 202 219 166 159 174 149 209 226 198 195 221
257 218 362 ©lw 13 177 179 224 149 3C0 226 171 165 187 178 202 230 201 197 221
ha L] 221 38 w24 171 LTS 19% 224 151 308 233 176 160 195 186 203 252 %) 198 219
a4 220 36% 667 180 14K SGR 240 1T 324 24, ‘7 180 200 200 2C3 233 204 199 223
“ed 229 344 &%7 197 20! 245 (KU 329 247 1e0 1R8 210 202 203 236 206 200 220
mn 240 e s «TL 27 212 207 252 168 139 253 1A7 19% 222 210 2% 238 209 202 224
27 2% 337 W7C 206 7U7 210 259 1T4 345 262 188 239 212 205 237 207 202 228
240 282 W0 €07 220 @32 212 262 194 277 19¢ 203 268 216 20% 237 211 <06 (27
ol 251 3aA A3 228 260 242 265 198 202 206 205 292 214 206 236 21° 2l
e 254 WV &30 237 2% 21% 191 2%« 207 “00 259 216 216 262 23U 212 229
293 82 31Y 3] 263 757 220 195 301 210 206 261 217 205 cob 237 2'6 234
246 765 3i% 483 251 253 227 270 1% W8S 115 212 212 261 31 21% 280 246 218 241
243 2ne 133 —¢d 280 267 230 TTU 192 34E "0 2)3 220 259 236 22 240 248 21N 242
bl A 272 329 4R& 256 272 416 267 15! 37¢ 320 0y 237 255 261 231 262 253 216 267
w80 ZT1 331 491 257 274 240 270 1492 $78 331 220 730 256 262 233 206 257 213 249
258 2R) 338 QTG 265 270 2319 272 IV 3Fe 332 24 241 255 242 238 272 260 217 2%&
290 27Y 329 W72 Y46 230 239 i73 L6 39) 334 334 242 257 24b 2462 277 262 219 257
2%9 277 32% 457 204 27F 241 271 192 404 373 239 243 260 251 246 265 2/0 22? 260
Jol 279 317 4% 274 262 271 199 405 775 23y 246 240 250 247 286 211 223 255
3135 277 331 4] 274 279 247 274 206 415 "33 237 250 273 250 25% 2990 273 231 25%
104 276 A5 430 272 275 240 280 206 419 330 23R 2% 277 2951 2%6 293 274 235 256
w2 267 Ve) 430 264 277 286 202 213 624 319 238 293 273 250 <&' 295 230 242 255
3 oM 36T 421 2AT 279 286 2R3 216 424 314 23R 257 279 252 264 300 281 243 257
Ve 287 387 179 D0 27 TR 2Me 22) 622 N2 239 259 279 256 266 302 285 249 263
s 29 Abe NG 267 270 25k 2MB 227 «22 2°9 238 261 271 257 267 301 2464 250 206
STANFORD ELECTRONICS LABORATORIES
STANFORD, CALIFORNIA 94303
SPONSORS: N 5A and SAMSO

3.1 - Tabulation of all observe: values of electron content for January 1967, (SAMPLE)




3.2 - Summary of Obscrved Values

A summary of the observed values of electron content can be con-
veniently presented In the form of the miniature plots and half-hourly
tabulations developed by F., L. Smith and shown in Figure 3.3,

Twenty-four diurnal electron content plots are shown in each page,

except that at the end of a year fewer plots appear, Vertical columnar

17 2
electron content is plotted on the Y-axis in units of 2 x 10 electrons,/m

per division, Local standard time is plotted on the X-axis in units of

6 hours per division, Dates are specified by having the year printed
at the top of each page and the day number printed at the top of each
individual graph,

The plotter pen normally forms a continuous curve connecting all
the data points in each dav. However, the pen is raiscd vatweon two
consecutive data points whenever either of the following occurs:

a) the time interval between the two data points is

greater trir or equal to one hour;

b} tne difference in the two consecutive Faruday rotaticn
measurements is greater than or equal to 90% of a half
rotation,

A page of electron conter.’ tabulations corre:ponding to each page

of plots is generated, The left hand column on each page contuins a
1ist of local standard times in increments of 30 minutes, Tb~ other
columns contain the corresponding electron content values in units of
1015 electrons/mz. The number at the top of each column of electron
content data is the day nuuaber,

The electron content values are all smoothed in that each value is

obtained by fitting either a linear or parabolic curve to several experimental

- 11 -



. observations, Blank spaces appear in the 1listings for times when there

&v© not enough data available to perform the smoothing. A smoothed elec-

tron contert value for time T is computed as follows:

a)

¢)

f)

‘Locate all experimental data points within the time

interval (T-25 min,) < t < (T + 25 min,);

Check to see that at least one of the data points in

the interval was recorded at a time t S T, and that
another different point was recorded at a .ime t = T,

Il there are more than 8 data points within the interval,
discard all except the 8 that occur nearest time T:

Assuming that condition (b) 1is satisfied, 1f there are

4 or more data points within the interval then use a
parabolic curve fit to compute a smoothed electron
content value for time T;

Assuming that condition (b) is ratisfied, if there are
orily 2 or 3 Jata points within the interval then use &
linear curve fit to compute an electron content value
for time T;

If condition (b) is not satisfied, then an electron
content value is not computed for time T and a blank

space will appear on the listing,



""7]2

—
r

R

3

o

89 90 9

F [/\
5 5 : 5
_/\J\L”\ A\ | Lf‘x

g
LA

0003
o0
1o
alre
dree
0232
0Y00
evye
cane

(2143

Joetrsamccsnssra cncsacecnansnsnccnsssss

7.

"
"
"
"

”

"
T.
LA

LI
°2
*
L 24
sc
L]
(L]

L[]

L1

"
99

(3]

e

LA
"

”
”
LA
"

FPig. 3.2 - Summary

SVt g

LS B ]
L 14 LA} %

2 A s

(14

L) [ 3

" "o e
" 1]
L 1] w©W

(1] (1] [

-~ L3l [ 9]

n LA . )

0 v

L3 (3]

.
s

- 13 =~

FrENYT IR

LU L 1)
LU
n
(L]
o
(3

15

R T DAP——"

e °*!n

144
re
7
"
"
"

of observed electrrn content

.

"“”

‘a2
i
(31
i

*

e

"
e

..

Ll




IV. TONOSPHERIC STATISTICAL ABSTRACTS

The statistics below should be reported in the format indicated in
Figure 4.1, Asterisks in any column denote insufficient data; caution
must be exerted in interpreting the meaning of statistics under such
circumstances, Thus, for instance, when the next to last column (IAVD,
daytime average 2lectron content) has asterisks, the value of IMAX (the
maximuin value of electron content during the day) is the maximum of all

available values, but not necessarily the real maximum for the day,

It may be convenient to plot some of the statistics as shown in

Figure 4,2,

IMAX, the maximum value of electrom content,

IMIN, the minimum value of electrom content,

TiAX, the time of occurrence of IMAY,

TUIN, the time of occurrence of IMIN,

IIMN, the rate of change of electron content in the predawn pericd
(a two-hour period ending when the sun reaches a zenitha'
of 100°),

IDMM, the rate of change of electrou content 1in the morning (a two-
hour period beginming when the sun reaches a zenithal angle of
90°),

IDTA, the rate of change of electron content in the afternoon (1530
to 1730),

IDTE, the rate of change of eloct;on content in the evening (2200 to

2400),

- 14 -
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All the above rates of chnnéa are determined by ritting a straight

line to the available data by the least squares technique, The standard

deviation indicated below is the rms deviation of the data from the straight

1line:
SIGN, the
SIGM, the
SIGA, the
SIGE, the
1AVD, the

IAVN, the

standard deviation corresponding to IDIN,
standard deviation corresponding to IDTM,
stondard deviation corresponding to IDTA.
standard deviation corresponding to IDTE,
cdaytime average value of elect;on content (0900 to 1500),

nighttime averagc value of electron content (2100 to 0300),

A1l times are local solar times, i.e,, they are .rue gsular times at

th.. subionnsphere point and include the equation of time correction,

The dates are civil time, i.e., the data used for each day star! at

0000 and end at 2406 of a given time zone, The time zones corresgi.l-

ing to ecach statiou are indicated in the table in subsection 4.4,
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Daily averagc nighttime value of electron content at Hawaii and
at Stanford, The solid line is a 30-day running mean,




V. MEAN VALUES OF ELECTRON CONfENT
The ionosphere is noted for its
erratic rlav-to-day variations which
frequently obscure the longer term
trends in its behavior., For this
reason, as pointed out in Chapter III,
it is convenient to expres= the elec-
tron content as a sum of a seven day
running mean plus the deviation of
the observed value from this mean,
Figure 5.1 illustrates the advantages
of such a scheme, On the top of the
figure a plot of 2,8 GHz solar radio
flux, & 1s shown., 1In the middie,
the daily average electron content

IMEAN, is plotted for each day and is

indicated by a solid dot. One can see

a rather chaotic variation from which
it is quite difficult to determine a
correlation between the solar radio
flux and the ionospheric electron
content, Still in the middle of the
figure, the seven day running mean
{IMEAN),, through all the data values
has been plotted and it becomes now
evident that a reasonable good corre-

lation cxists between S and QulEA?b.,.

- 18 -

~N

x

© 240

©

RY

G

»x 200

o

=

.

o

fa)

|

§ (V)

«

3

o

“ 120

60 —
DAILY
VALUES

©

©

"

&

€

i

3

20| ———A = b - — ¢

T ,’l

2 30}

L o

€

]

\F

§ 204 STANFORD -

Y (ATS-3)

- 1 1 L1 i

v o120 31s 15 2%
JEN 68 FEB 58

Figure 5,1, The correlation be-
ween the solar radio flux, S, and
the electron content becomes appa-
rent only when the seven day mean
of the daily average electron con-
tent is considered. See plot for
Hawaii in middle of the figure.




.

Thus for tne study of the long term behavior of the fonosphere in res-
ponse to annual effects, solar cycle variation, etc,, it 1s often uszeful
to have available running mean values of electron content.

As Jdiscussed in Chapter III, a running mean should be taken over a
period of time long enough to remove much of the day-to-day variations
and yet short enough compared to 27 days so as not to obscure the solar
rotation effects., A seven day running mean appears to satisfy the
abuove criterion,

figure 5ﬂ2 shows a mean diurnal variation of electron content at
Stanford. Each point used in the construction of the curve in this
figure is the result (in this particular case) of a 31-day running mean,
This kind of curve brings out very clearly both the annual and the solar
cycle effects on the electron content,

The reconicnded format for presentation of the mean electrorn. ~onteat

data is shown in Figure 5.3,
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VI. DEVIATIONS OF ELECTRON CONTENT FROM ITS MEAN

The marked day-to-day variations of electrorn content mentioned in
the previous chapter are in themself an important feature of the iono-
sphere deserving a careful study, To facilitate this study, it is
recommended that the date be presented in the form indicated in the

Figure 6.1 in which the following information is given:

The first column (after the date) shows the "Daily Average Value of
Electron Content', IMEAN, i.e., the value of electron content averaged
over the whole universal day.

The second column shows the "Mean Average Electron Content', (MEAN),
i.e., the value of IMEAN averaged over the number of days indicateu in
the tables,

The third column shows the "'Standard Deviation of the Electron
Content", IRMS, for the whoule "T day. This is che otandard ceviation
of the ohserved values from the mean value (mean taken over the time

period indicated in the tables).

The next eight columns contain the values of IRMS calculaten fo-
each 3-hour (UT) iatervel, These intervals coincide with the per.ode¢ to
which Kp irdices are essigned,

The last eight columns contain, in percentage, the ratio between

the 3-~hour IRMS values nﬁd the corresponding mean values of electron con-~

tent,

It should be noted that the ratio between IRMS (over the whole day)
and IMEAN is a convenieat disturbance index which might be used as a cri-
terion for classifying ionospheric storms, Figure 6.2 shows a typical
distribution of disturbance indices as defined above while Figure 6.3 shows

the corresponding cumulative distribution function,
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