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TECHNICAL MEMORANDUM

STATISTICAL ASPECTS OF THE 1980 SOLAR FLARES - III.
PARAMETRIC COMPARISONS AND FINAL COMMENTS

I. INTRODUCTION

In & previous report [1], this author compiled a list of 1349 solar flares oc-
curring in 1980 which met a specific set of selection criteria: namely, these study
flares had known Ha start, maximum brightness and end times, latitudinal position,
and importance; further, each Ha flare was associated with a specific X-ray event
of known X-ray class. Frequency distributioris of these parameters (Ho rise time,
decay time and duration, latitude, Ha importance, and X-ray class) were tabulated
and illusirated (monthly and for the year ss a whole), and a number ci conclusions,
culmina ing in a brief description of the statistically typical study flare (for the
Solar Maximum Year), was stated.

In a second report [2]. this author continued his analysis of these study
flares, stressing correlations of the aforementioned parameters with solar cycle, as
adjudged by the 2800-MHz radio flux (denoted, F2800) measured at Earth and

corrected for solar bursts. An important finding in that study was that during 1980,
both the number of Ha importance class 1 and the number of X-ray class M flares
appeared to be rather strongly related to F2800 in a positive sense; i.e., number

of class 1 and class M events increased as F2800 increased.

In this third and final report in the series, the author completes his study of
the 1349 study flares, addressing relationships between pairs of specific study
parameters; namely, Ha rise time versus Ho importance, X-ray class and Ha decay
time; Ha decay time versus Ho importance and X-ray class; and Ha importance
versus X-ray class. Mean Ha rise time and decay time versus X-ray class and Ha
importance will also be discussed, and some final comments regarding the study
flares (see Appegndix) and the previous reports will be given.

II. APPROACH

It may be important to remind the reader that the study flares were selected
from Preliminary Report and Forecast of Solar Geophysical Data, a NOAA (Boulder,
Colorado) weekly publication, not the Comprehensive Report of Solar Geophysical
Data. The Preliminary Report was used because of the timeliness of the data. (The
Comprehensive Report for the time period of interest is still, as yet, unpublished.)
From the Preliminary Report listings, the specific set of selection criteria winnowed
out a list of 1349 Ho/X-ray study flares that had, based on the lark of annotated
remarks, known Ha start, maximum brightness and end times (thus, yielding rise
time, decay time, and duration which equals rise time plus decay time), latitude of
occurrence, importance (areal and relative brightness), and X-ray class. These
flares, representing about one-fourth of all the Ha flares listed in the Preliminary
Report with known positional information, form the data base for papers I, I’, and
III1.




III. DISCUSSION
A. Rise Time Versus L.a Importance

Table 1 compares rise time in selected time bins (in minutes) against Ha flare
importance and separately against areal class and reiative brightness class for the
1349 study flares occurring in 1980. Totals for each subgroup are also given. Table
1 is shown in four parts. The upper-leftmost part gives the number of occurrences
per rise time bin/importance bin; the lower-leftmost part gives the relative percent
occurrence per rise time bin for each importance bin; the upper rightmost part gives
the relative percent occurrence per importance bin for each rise time bin; and the
lower-rightmost part gives the relative percent occurrence per subgroup pairs com-
pared to the total number of study fleres (i.e., a probability of occurrence). This
same sequence of table construction and interpretation is used in Tables 2 through
6, as well. As an example for table usage, 166 study flares are observed to be
subfaint (SF) flares that have Ha rise time <5 min (Table 1, upper-leftmost part);
these 166 SF flares represent 19.9 percent of the 834 flares with rise time <5 min
(Table 1., iower-leftmost part) and 79.8 percent of the 208 SF flares identified in
the data base (Table 1, upper-rightmost part). Further, these 166 SF flares with
rise time <5 min represent 12.3 percent of the 1349 study flares comprising the
data base (Table 1, lower-rightmost part). Thus, the probability of occurrence for
this subgroup pair is approximately 0.123.

Close examination of Table 1 reveals that nearly three-fourths of the study
flares are subflares, with about two-thirds of these having rise time <5 min (i.e.,
about one-half of all study flares). Flares of importance >class 1 are more pre-
dominant as rise time increases, especially beyond rise time equal to about 15 min.
Faint flares are more likely to be associated with rise time <5 min, although within
this rise time bin, the probability of occurrence of riormal or bright flares is
higher. Bright flares are more predominant as rise time increases, especially beyond
rise time equal to about 20 min. Thus, Table 1 suggests that longer, observed,

Ho rise-time flares are more likely asscciated with flares of areal class >1 and
relative brightness class bright.

B. Rise Time Versus X-Ray Class

Table 2 compares Ha rise time in selected time bins (in minutes) against
various X-ray class groupings for the 1349 study flares occurring in 1980. Its
construction and interpretation follow that of Table 1. Examination of Table 2 reveals
that about three-fourths of all the study flares are X-ray class C flares, two-thirds
of which have Ha rise time <5 min (i.e., about one-half of all study flares). About
40 peroent of the study flares are of X-ray class <C5 with Hao rise time <5 min. As
rise time increases beyond 5 min, the subgroup X-ray class >C5 predommates over
X-ray class <C5. Thus, Table 2 suggests that locnger. observed, Ha rise-time
flares are more likely associated with X-ray events of higher X-ray class (i.e., >C5).



C. Decay Time Versus Ha Importance

Table 3 compares Ha decay time in selected time bins (in minutes) against Ha
fiare importance and separately ageinst areal class and relative brightness class for
the 1349 study flares occurring in 1280. As before, its construction and interpreta-
tion follow that of Table 1. Examination of Table 3 reveals, as previously noted, that
about three-fourths of the study flares are subflares; of these, about 85 percent
Fave Ha decay time <30 min. Flares of importance >class 1 predominate the subflares
only at long decay time (>30 min). Faint flares are more often associated with short
decay time (<15 min) and “bright flares with long decay time (>15 min). Normal
brightness flares usually predominate all decay time subgroups except those for long
decay time (>25 min). Thus, Table 3 suggests that longer, observed, Ha decay-time
flares are more likely associated with flares of areal class >classl and relative bright-
ness class bright.

D. Decay Time Versus X-Ray Class

Table 4 compares Ha decay time in selected time bins (in minutes) against
various X-ray clasc groupings for the 1349 study flares occurring in 1980. As
before, its construction and interpretation follow that of Table 1. Examination of
Table 4 reveals, as previously noted, that about three-fourths of all the study
flares are X-ray class C flares, about 85 percent of which have Ha decay time
<30 min (i.e., about 65 percent of all stuuy flares). Flares of X-ray class <C5
comprise about one-half of all the study flares and they usually have decay time
<15 min. Flares of X-ray class >C5 usually have decay time >15 min. Thus, Table 4
suggests that longer, observed, Ha decay-time flares are more likely associated with
X-ray events of higher X-ray class (i.e., >C5).

E. Rise Time Versus Decay Time

Table 5 compares Ho rise time in selected bins (in minutes) against decay time
in analogous bins for the 1349 study flares occurring in 1980. The most populous
rise time bin is <5 min, accountmg for about 62 percent of all the study flares. The
most populous decay time bin is >30 min, accounting for about 22 percent of all the
study flares, although the other time bins are heavily populated too. The most
populous combination rise time/decay time is rise time 0 to 5 min/decay time 6 to 10
min, accounting for 16 per cent of all the stucs flares. About three-fourths of all
the study flares have Ha rise time :15 min an.l Ho decay time <30min; about two-
thirds have rise time <10 min ana decay time <30 min. About one-half of all study
flares have rise time <5 min and decay time :30 min. Table 5 suggests that Ha
flares with longer observed rise time are more likely to have longer, observed decay
time, as well.

F. X-Ray Class Versus Ha Importance

Table 6 compares Ha importance and X-ray class. As before, the most populous
Ha importance is subnormal (SN), accounting for about one-third of all study flares;
subflares alone account for nearly three-fourths of all study flares. Also, about
three-fourths of the study flares are X-ray class C flares, with about half of all



study flares being <C5. About one-half cf all study flares are subflares an.i X-ray
class <C5; about one-forth are subflares and X-ray class >C5. Less than 10 percent
of the study flares have Ha importance >class 1 and X-ray class <C5; about 20 percent
have Ha importance > cluss 1 and X-ray clrss >C5. More than 80 percent of the study
flares are of either normal or bright relative brightness. X-ray events of X-ray

class <C5 are more apt to be associated with subflares of relative brightness faint or
normal; X-ray events of X-ray class >C5 are more likely to be associated with sub-
bright (SB) flares or flares of Ha importance >class 1 and either normal or bright
relative brightness (usually the latter). All study flares of X-ray class >M} are
associated with bright (B) flaves; three-fourths of the study flares of X-ray class
>M1 are associated with bright flares. Thus, Table 6 suggests that flares of higiwer
Ho importance (large areal extent and/or brighter in relative brightness) are more
likely associated with X-ray events of higher X-ray class (>C5). This can, perhaps,
be better demonstrated by way of using "mean" values.

From Table 6, one can compute a mean Ha importance (IMP) for each X-ray
subgroup. This is accomplished by summing numerical equivalents for each importance
group per X-ray group by the following scheme: (i) give each flare (per importance
group) a number representing a product of an area (&£ =1, class 1 = 2, class 2 = 3,
class 3 = 4) and a relative brightness (F = 1, N = 2, B = 3), (ii) sum the products
of class times brightness per importance group, and iii) sum the sums of the products
and divide by the total number of flares for the X-ray group of interest. Similarly,

a mean pes.. Y-ray class equivalent (XR) can be deduced for each X-ray group by
adding the peak energy outputs of all flares (i.e., the X-rav class of each flare,
counting a C1 X-ray flare as 1, a C5 X-rayv flare as 5, an M1 X-ray flare as 10, an
M§ X-ray flare as 50, an X1 X-ray flare as 100, and so on) within that group and
dividing by the total number of flares within that X-ray group. (A table identifying
the number of X-ray events by X-ray class is contained in [1], page 49.) Table 7
gives the results of such computations. Clearly, one observes a rather strong
tendency to associate high mean X-ray class with high mean Ho importance, and low
mean X-ray class with low mean Ha importance. Figure 11 illustrates this relationship
in terms of XR and IMP. The straight line plotted (a visual approximation) is given
merely to guide the eye and is described by:

IMP = 3.1 log(¥R) + 0.87 . (1)

Figure i shows that C X-ray events, on average, are associated with subflares
(often of normal brightness) and M X-ray events with flares of Ho importance >class
1 (often normal or bright relative brightness).

G. Mean Rise Time and Mean Decay Time Versus X-ray Class

Table 8 gives Ho mean rise time (RT) and mean decay time (DT), their ratio
(RT/DT), and number of events used (N) in computing the mean values for various
X-ray groupings. Clearly, the higher the X-ray class the longer the mean rise time
and decay time. The ratio is observed to decrease with higher X-ray class above X-ray
group M1-M4, implying that the mean decay time is getting progressively longer, in
relation to the corresporiding mean rise time, as peak X-ray flux increases. (The
number of events ahove M5 is relatively low, so this observation is statistically
weak.) X-ray events <C5 have the shortest mean rise time and decay time. Con-
sequently, they have the shortest mean duration (D = RT + DT). Table 8 reveals
that over hLalf of the study flares (about 56 peccent) were associated with X-ray
events <C5 and had Ho mean rise time equal to 5.9 min, mean decay time 17.8 min,
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and nean duration about 24 min; about ihree-foucths of the study flares were C
X-ray events with Ha mean rise time equal to 6.5 min, mean decay time 19.1 min and
mean duration about 26 min. Approximately 44 percent of the study flares were
associated with X-ray events >C5 and had Ha mean rise time equal to 9.9 min, mean
decay time 27.6 min and mean duration about 38 min. M events accounted for
approximately 21 percent of the study flares and had Ila mean rise time equal to
11.7 min, mean decay time 32.3 min and mean duration about 44 min., Table 8 also
shows that the statistically average flare had an Ha mean rise time of 7.6 min, mean
decay time 22.1 min, and mean duration about 30 min.

Figure 2 illustrates the relation between Ha mean rise time (RT) and mean
decay time (DT), based on the findings of Table 8, for various X-ray class
groupings. The plotted line passing through the data points (obtained by siriply
dividing RT by DT for all study flares and defining RT = 0 when DT = 0) is
described by:

RT = 0.35 DT . (2)

While Ha rise time and decay time for specific events often show considerable scatter
on RT versus DT scatter plots, the mean Ho values show a particular, somewhat
structured relationship. That is, on average, flares of short Ha rise time tend to
have short decay time, to be located in the lower-left portion of Figure 2, and
usuaily to be associated with C X-ray events; conversely, flares of long Ha rise
time tend to have long decay time, to be located in the upper-right portion of
Figure 2, and usually to be associated with M X-ray events.

H. Mean Rise Time and Mean Decay Time Versus Ha Importance

Table 9 gives mean Ha rise time (RT) and decay time (DT), their ratio (RT/DT),
and number of events used (N) in computing the mesn values for the flares by Ha
importance, individually and by aree! extent and relative brightness. Table 9 reveals
that events with short mean rise time and decay time tend to be subflares, while
lcng mean rise time and decay time events tend to be flares of Ha importance
>class .. Also, short mean rise time and decay time events tend to be faint flares,
while long mean rise time and decay time events tend to be bright flares. In contrast
to the situation discussed in the previous sectionn where the flares were sorted into
bins of increasing X-ray peak flux, the mean Ha rise time and decay time ratio
RT /DT is observed to increase with Ha importance. This implies that mean rise time
is getting progressively longer faster than the corresponding mean decay time
lengthening. Again, the paucity of large Ha events makes this interpretation less
secure statistically. Table 9 reveals that the nearly three-fourths of the study flares
which were subflares had Ha mean rise time equal to 5.8 min, mean decay time
18.4 min and mean duration about 24 min; ebout one-fourth of the study flares were
flares of Ha iniportance >class 1, having Ha mean rise time equal to 12.4 min, mean
decay time 31.6 min and mean duration about 44 min. Faint flares accounted for
approximately 17 percent of the study flares and had Ha mean rise time equal to 4.7
min, mean decay time 14.4 min, and mean duration about 19 min; normal flares
accounted for 44 percent of the study flares and had Ha mean rise time equal to 6.7
min, mean decay time 19.9 min, and mean duration about 27 min; and bright flares
accounted for 39 percent of the study flares and ::ad Ha mean rise time equal to
about 10 min, mean decay time 27.9 min, and mean duration abou*‘ 38 min.



Figure 3 illustrates the relation between Ha mean time rise time (RT) and mean
decay time (DT), based on the findings of Table 9, for selected Ha importance
groups. Again, the straight line is as given in Figure 2 and expressed by equation
2. We note that, while an individual flare may exhibit about any rise time and decay
time combination, independ~at of Ha importance, the mean values suggest a par-
ticular, somewhat structured relationship. That is, flares with short Ha rise time and
decay time tend to be located in the lowe:-left portion of Figure 3, and, thus,
usually are subflares; flares with long Ha rise time and decay time tend to be ocated
in the upper-right portion of Figure 3 and usually are flares of Ha impcrtance
>class 1. Similarly, faint flares usually tend to be locaied in the lower-left portion of
Figure 3 and bright flares in the upper-right.

IV. SUMMARY AND CONCLUSIONS

Since this report ends a tnree-part series tased cn a study of 1349 flares
occurring in 1980, the Solar Maximum Year, a discussion of the conclusions of the
present study and one summarizing the findings oI’ the entire series follows.

A. Conclusions

The present study has investigated relationships between pairs of specified
perameters of the 1349 study flares occurring in 1980 or very near solar maximum.
In particular, this study has examined Ha rise time versus Ha importance, Ha rise
time versus X-ray class, Ha rise time versus Ho decay time, Ha decay time versus
Ha importance, Ha decay time versus X-ray class, and X-ray class versus Ha
importance. The outcome of this study is that, statistically speaking, long Ha rise-
time flares tend to have long Ha decay time, are more likely associated with areal
class >ciass 1 and relative brightness class bright, and are more likely associated
with X-ray events of X-ray class >C5. Conversely, short Ha rise-time flares tend
to have short Ha decay time, are more likely associated with subflares of faint or
normal brightness, and are more likely associated with X-ray events of X-ray class
<C5. Examination of Ha mean rise time and mean decay time clearly show these
findings. Also, mean rise time is observed to be related to mean decay time, by the
visually approximated relation:

RT = 0.35 DT , (2)

where RT is the Ha mean rise time and DT is the Ha mean decay time. Thus, Ha
flare decay time, on average, is about 2.9 times longe: than Ha rise time and flare
Ha duration is about 3.9 times longer than rise time. Using a numerical equivalence
scheme (see text), mean Ha importance (IMP) is observed to be related to mean peak
X-ray class (XR), on average, by thc visually approximated relation:

IMP = 3.1 log ‘XR) + 0.87 . (1

Thus, X-ray flares of low X-ray class tend to be associated with subflares and
X-ray flares of high X-ray class with flares of Ha importance >class 1.



B. Seriec Summary

Paper I (1] initiated the series, giving the selection criteria, the source of
information for flares, and the data base includiiig parametric inforr tion on 1349
flares occuring in 1980, the So'ar Maximum Year. Frequency distribu.ions (or more
simply, number counts) of par.meters of interest were tabulated and plotted.
Important findings from paper I are svmmarized below.

o)

O

The median Ha rise time was found to be 3.5 min and the $9th percentile Ha
rise time 16.5 min.

The mean Ha rise time for all study flares was 7.6 min.

Flara2s occurring late in the calendar year had longer Ha rise time. on
average, than flares early in the year.

Only 4 percent of the events had Ha rise times longer than 30 min, only 1
percent had Ha vrise times longer than 1 hour.

The median Ha decay time was found to be about 16 min and the 90th
percentile Ha decay time about 44 min.

The mean Ha decay time for all study flares was 22.1 min.

Flares occurring late in the year had longer Ha decay time, on average, than
flares early in the year.

About 30 percent of the events had Ha decay time longer tha: 30 min; 5
percent had Hao decay time longer than 1 hour.

The median Ho duration was found to be about 2] min and the 90th percentile
Ha duration about 58 min.

The mean Ha auration for all study flares was approximately 30 min.

Flares occurring late i1’ the year had lunger Ha duration, on average, than
flares early in the vear.

About 34 percent of the events he Ha duration longer than 30 min; 9
percent had Ha duration longer than 1 hour,

Mean Ha rise time to mean Ho decay time was equal to 0.35.

Mean Ha rise time to mear. Ha duration was equal to 0.26.

More than three-fourths of the study flares were C class X-ray events
(typicality <C5): slightly less than one-fourth were M class X-ray events;

only i percent were X class X-ray events.

F‘Jres.occurring late in the yvar were more energetic, based on their X-ray
lassification, than flares early in the year.



o Slightly less than three-fourths of the study flares were subfares, with SN
flares being the greatest single group in number.

o Flares occurring late in the year were brighter and of larger areal extent,
on average, than flares early in the year.

o Ab:ut two-thirds of the study flares occurred in the 10° to 19° latitude zone
on the Sun, more often at south latitude.

o The monthly mean latitude of flare occurrence decreesed through the year;
the mean latitude of flare occurrence for the year was about 15°,

o Flares were more prolific during the latter part of the year, subsequent to
solar maximum, than early in the year.

o On average, there were 112.4 study flares observed per month or 3.7 flares
per day; since study flares represented 26.7 percent of the flares listed in
the NOAA flare informational source, flares occurred, on average, about
421 per month or about 14 per day during 1980. (These numbers may
increase two times or more in the listings of the Comprehensive Report of
Solar Geophysical Data.)

Paper II [2] continued the series, examining possible relationships with solar
activity. Importunt findings from paper II are summarized below:

o During 1980, RI (i.e., international mean monthly sunspot number) and
F2800 were related in a positive sense.

o Mearn relative brightness of the study flares was associated with mean areal
extent, in a positive sense.

0 Mean Ha rise time, decay time and duration ¢ll showed upward trends during
the year; mean Ha importance class and X-rey class showed siiunilar upward
trends.

o Number of Ha importance class 1 flares and number of X-ray class M flares
were both correlated with F2800’ in a positive sense.

Paper III completes the series, investigating relationships between pairs of
parameters. Paper III results have beer summarized above and in additional remarks
contained in the attached Appendix.
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ORIGINAL PAGE 5
OF POOR QUALITY

TABLE 7. MEAN X-RAY CLASS VERSUS MEAN Ha IMPORTANCE

X-RAY CLASS | YR (x 108 wnd) | TP
C0-C4 2.41" 2,25
05-C9 6.70 3.15
M1-Ma 16.77 4.47
M5 -M9 65.53 6.95
®x1 | 240.00 8.00

*
XR calculated for X-ray group C1-C4
(The six CO events were deleted)

TABLE 8. MEAN Hao RISE TIME AND MEAN Ha DECAY TIME VERSUS

X-RAY CLASS

X-RAY CLASS N RT T RT/DT
C0-C4 753 | 5.86*|17.84 | 0.33%
5-C9 295 | 8.14 |22.46 | 0.36
M1-M4 248 110.73 |28.65 | 0.37
M5-M9 38 [17.68 |55.95 | 0.32

2 X1 15 |11.00 |37.60 | 0.29
C 1048 | 6.49*[19.14 | 0.34*
M 286 |11.66 {32.28 | 0.36
205 596 | 9.90 [27.55 | 0.36
2M1 301 |11.62 {32.54 | 0.36
2M5 53 {15.79 {50.75 | 0.31
TOTAL 1349 | 7.64%/22.13 | 0.35*

* MEANS EXCLUDE ANOMALOUS OCTOBER 2N

16

FLARE, RT = 953 MIN



TABLE 9. MEAN Ha RISE TIME AND MEAN Ha DECAY TIME VERSUS
Ho IMPORTANCE

ORIGINAL PLGT [y
OF POOR OUAL 15

IMP N RT DT RT/DT
SF | 208 |3.86 [13.87 | 0.28
SN | 457 |5.96 | 18.75 | 0.32
SB | 300]6.73 |20.92 | 0.32
1F 17 14.24 | 19.29 | 0.74
IN | 127]8.91 |22.85 | 0.39
18 | 183J12.32 | 32.12 | 0.38
2F 219.00 |23.00 | 0.39
2N 11 [12.60*| 31.64 | 0.40*
28 43)21.88 | 59.12 | 0.37
3B 1{31.00 {81.00 | 0.38
S 965 5.75 | 18.37 | 0.31
1 327|11.09 | 27.85 | 0.40
¢ 56 [19.73%| 52.43 | 0.38*
3 1131.00 |81.00 | 0.38

21 | 384/12.39*| 31.58 | 0.39*
F 227| 4.68 {14.35 | 0.33
N 595| 6.71*| 19.87 | 0.34*
B 527] 9.95 | 27.89 | 0.36

TOTAL | 1349 7.64*| 22.13 | 0.35*

* MEANS EXCLUDE ANOMALOUS OCTOBER 2N FLARE, RT = 953 MiN
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APPENDIX

In paper I, an overall pictorial summary of Ha rise time, decay time, duration,
X-ray class and Ha importsnce, along with mean values. standard deviations, median
values and 90th percentiles of Ha rise time, decay time and duration, were given for
the 1349 study flares occurring in 1980 (Figure 15, p. 66). A pictorial summary
chart for latitude was inadvertently omitted. Figure A-1 is an overall pictorial
summary chart for latitude of the 1349 study flares, in terms of running percent
(Rp), where 100 percent represents inclusion of all 1349 study flares. Also given
in Figure A-1 are the mean latitude, standard dewviation, median latitude and 90th
percentile latitude. Thus, ignoring whether a flare's latitude was north or south,
the mean latitude of vccurrence for the study flares is found to be 15.3°, the median
latitude 13.5°, and the 90th percentiie latitude 24.5°. (That is, 90 percent of the
1349 study flares occurred at latitudes less than or equal to 24.5°; median latitude
means that 50 percent occurred at latitudes less than or equal to 13.5°.)

Also in peper I, a linear Listogram of number versus X-ray class was given for
the 1349 study flares (Figure 18, p. 69). The figure, while correct, could easily
be misunderstood. It is to be recal.ed that X-ray class is logarithmic; thus, the
flux range encoinpassed in an M1 X-ray event is equivalent to the entire C X-ray
class range (i.e., from C1 through C9). Figure A-2 is a log histogram plot of
number versus X-ray class for the 1349 study flares. It clearly shows the generally
diminishing number of X-ray flares from X-ray class C through X-ray class M9.

Further, in paper I (Figure 22, p. 74), north and south latitude flares were
plotted (in terms of percent) against month of year; F 2800 Was plotted, as well.

The figure suggested that, in terms of percent, may have been crudely

F
2800

tracking the south latitude regions associated with the occurrence of these flares,

especially through the first ten monthc of 1980. Figure A-3 illustrates FZSOO and

south latitudinal flares versus month of year [both in terms of reiative percent
occurrence (Fig, A-3a) and number (Fig. A-3b)] and F2800 versus south latitudinal

flares {[percent (Fig. A-3c) and number (Fig. A-3d)]. A rather crude relationship
may be suggested. For F2800 versus number (N) of south latitudinal flares the

visually approximated relation is expressed as:

Fagpp = 0-76 N + 150 , (A-1)

excluding the November (11) and December (12) data points. (The numbers beside
each data point represents the month of occurrerice, where 1 is January, 2
February, and so on.)

Finally, since the Ha decay time of an Ha flare is almost always longer than its
Ho rise time, examination of Table 5 suggests that the tabulatel Ha rise time and/or
decay time of as many as about 8 percent of the data set may not be as accurately
observed as originally thought. Exclusion of these events where rise time is greater
than decay time probably would not affect the ratio results appreciably and should
not significently affect mean Ha rise time or decay time results. (The eftect should
be to sligl .y reduce the mean Ha rise time and decay time.)
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