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1. INTRODUCT I1ON

The relationship between “good” high-latitude or trans-polar medium wave
DX openings and “guiet” Earth geomagnetic field activity has been
postul ated, debated and discussed over the last 25 years 1n the medium wave
DX bulletins (e.g.. Nelson (1969-77), Scrimgeour (1968) and others). DXer's
have faithfully listened to the WWV broadcasts of A Index ang solar flux 1in
hopes of finding that rare DX opportunity. The tables or plots of the A
index have been published regularly in the DX bulletins. The promise of the
“next sunspot minimum™ has been held out each decace to DXers as a “golaoen
age” of good high-latitude DX,

In order to help DXers understand the relationships of the sun, the
geomagnetic field and high-latitude DX, this article will cover some of the
basic geophysical phenomena, the records for the past 30 years, and a
projection of what we can expect i1n the next year or ten.

This will not be a comprehensive study of the geophysical phenomena, but
will only address the general characteristics. If more detail 1s desired by
the reader, the listed references can be reviewed. FRatcliffe’'s Sun, Earth
and_Radio (1970) 13 an excellent i1ntroductory book. while Rishbeth and
Garriott’s Introduction to _lonospheric Physics (1969) provides a more
detailed discussion of the ionospheric processes. Davies (1945),
longspheric_Radio Propagation, 1s an excellent technical book. A layman's
description of solar phenomena, the Earth’s magnetic field and basic
1onospheric processes can be found 1n encyclopediae and other general
physics reference works. The best available details of the effects of the
auroral zone and geomagnetic activity on medium wave DX are found 1n the
Nelson (1969-77) articles.

Most of the statements, 1deas and figures in this article have come from
the reference material.

2. SOLAR ACTIVITY

The sun produces a prodigious amount of energy over a wide range of
wavelengths. The most important wavelengths in the radiation spectrum are
those of hydrogen alpha, Lyman alpha, and helium. This energy provides the
light and heat required for the Earth to sustain life. Some of the energy
produced by the sun 1s i1n the form of an unsteady stream of charged
particles, mostly protons and electrons, from the sun's corona along lines
from the sun’s magnetic field, called the "solar wind". This stream of
particles varies with time, both short-term (minutes or hours) and long-term
(year-by-year). The solar wind travels away from the sun at speeds of 300
to 1000 kilometers per second.

The sun’'s energvy output 1s remarkably constant, varying by no more than
a few tenths of one percent over several days. But variations in the energy
output exist. Atmospheric disturbances on the sun. such as sunspots. result
1in additional energy release i1n the form of electro-magnetic waves at
certain wavelengths. An i1ntense local magnetic field on the sun 1s
assoclated with sunspots, creating anomalies in the sun’s magnetic field
characteristic-.

“Solar flares" are bursts of energy, usually at the hydrogen alpha
wavelength but often including X-rays and cosmic rays, that are usually
associated with sunspots, are short-lived, and vary 1n strength and
frequency of occurrence. High energy particles can travel at nearly the
speed of light, reaching the Earth in about eight minutes.

The sun has a rotation period of approximatelv 27 gays. sSo variations in
the sun’'s magnetic field, sunspot number, solar wind and energetic particies
tend to repeat i1n 27 dav cycles. These cycles are called bartels cvcles
atter a phvsicist who defined the period to track times of unsettleo
magnetic field conogitions related to the soclar rotation period.

Until the nineteenth century, the only measure of solar activity was tne
number of sunspots observed on the face of the sun by astronomers anc solar
physicists. Figure 1| shows the historical record of average monthly sunspot
number from 1700 to the present. The gata :ndicates that there 1s an
4pproximate eleven vear period Detween Sunspot minima. The actual sunspot
cycle 1s 22 years, when account 1s taken of the alternation of the magnetic
polarity o+ the sun. There 1: also some evidence of an 90 vear cycle in tne
maximum sunspot number. Tne increase {rom the miLNl1Mum SuNsSpot number to the
ma:imum averages about S vears. The maximum sunspot number varies from
cvcle-to-cycle, with the hignest mean value ever recorded i1n.tne mio-1950°s.
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FIGURE 1. Sunspot record for 1700 to 1985.

The solar energy output 1s monitored in many ways by physicists all over
the Earth. The Naticnal Oceanic and Atmospheric Administration, centered 1in
Boulder, Colorado gathers information on a regular basis and produces a
wealth of data. Measurements of the daily solar i1ndices of relative sunspot
number and IB00 Mhz solar flux, solar radio waves, solar wind, solar
magnetic field, etc. are collected and published on a monthly and yearly
basi1s by NOARA.

3. EARTH'S GEOMAGNETIC FIELD

The Earth 1s surrounded by a magnetic field, within which 1t behaves as
1f 1t were a ball of magnetized iron with north and south magnetic poles.
More thar 954 of the Earth’s magnetic field originates from within the
Earth’s interior. The remainder comes from electric currents i1nduced i1n the
Earth’s crust, and from electrical currents flowing 1n the upper atmosphere
of the Earth resulting from i1onization by solar radiation.
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Figure 2 shows an i1deali-ed distribution of the Earth's magnetic fielao.
showing the geomagnetic axis and equator displaced from the geographic asis
and equator. Geomagnetic field lines flow from one pole to the other along
lines of force very similar to a dipole with an Earth-centered azis. Tne
magnetic intensity at the poles 1s twice that at the eguator. The actual
magnetic field of the Earth 1s somewhat different from that of a uniformly
magnetized sphere because the distribution of magnetic elements over the
Earth’s surface 1s not uniform.

The geomagnetic North Pole was located at 78.3 degrees North latituoe
and &9.1 degrees West longitude i1n 19865, according to the Encyclopedisa
Britannica. The geomagnetic South Pole 1s approximately opposite thne Nortn
Fole at 78.5 gegrees South latitude and 111 degrees East longitude. The
location of the geomagnetic poles varies somewhat over decades of time.
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FIGURE 2. Earth’'s ldealized Magnetic Field.

The main magnetic field creates a cavity in interplanetary space called
the magnetosphere 1n which the Earth’s magnetic field dominates any fielo
carried by the charged particles of the solar wind. The magnetosphere
shape. shown in Figure 3, resembles a comet due to its interaction with the
solar wind. It 1s compressed on the side of the Earth towards the sun and
tail-like®* on the side away from the sun. Some particles from the solar wind
or from solar radiation penetrate the magnetosphere and, with other cnarged
particles are trapped by the magnetic field in a circular belt around the
Earth known as the Van Allen belt.

The geomagnetic field lines are concentrated near the magnetic poles,
but are displaced pole-ward on the side of the Earth towards the sun by the
solar wind effects on the magnetosphere. The field lines are displaced
toward the eguator on the night side of the Earth.
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FIGURE 3. The Earth's Magnetosphere.

The Earth’s 10nosphere 1s composed of neutral molecules, ionized
molecules and free electrons. The i1onized molecules and electrons are
caused by various forms of radiation, i1ncluding solar radiation. The
1onosphere has been defined in several regions, with the D-region between
S0-B0 kilometers altitude, the E-region between BO and 120 kilometers, and
the F-region above 120 kilometers. The D-region largely disappears at night,
but the E-region and F-region retain a significant number of free electrons.

Radio wave propagation occurs by a series of ionospheric refractions
trom the E and/or F-regions (depending on wave frequency and incidence
angle) and Earth surface reflections. Radio wave absorption occurs during
the transit of the i1onosphere by a wave, with most absorption occurring at
altitudes below 90 kilometers. HMore absorption occurs at lower altitudes
for a given electron density than at higher altitudes because the number of
electron collisions per secona decreases exponentially as altitude
iNnCreases.

The charged particles carried by the solar wind and the higher energy
particles caused by solar activity such as solar flares can precipitate into
tne Earth’s upper atmosphere along the geomagnetic field lines, resulting in
higher-than-normal eiectron densities. The auroral oval i1s a pang within
whicn the charged particles precipitate i1nto the 10nosphere. The aurocral
oval 15 5 to 10 degrees wide. typically between &5 and 75 deg-ees
geomagnetic latitude. and 1s roughly centered on the magnetic pole, as shown
in Figure 4 for the Northern hemisphere.
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FIGURE 4. MNorthern Hemisphere Auroral Ione Location.

This precipitation can occur down to S0-40 kilometer altitudes, and
causes high absorption to any radio wave that passes through the auroral
oval above those altitudes. This is why the auroral ovals act as a curtain
or shield for radio waves traversing the ovals, as shown in Figure S. FRadio
wWaves can pass under the "curtain” but they suffer high absorption 1f they
enter the “curtain above 50-40 kilometers altitude.

When the Earth’s geomagnetic fielo is guiet, the oval 1s located closer
to the pole and the area of high precipitation 1s reduced. When the
magnetic field 1s active. the auroral oval 1s located further from the pole
and there are larger areas of high particle precipitation down to a lower
altitude. There 1s some i1ndication that the auroral oval width gecreases
and “shrinks" toward the geomagnetic pole at the start of a major
geomagnetic disturbance, then “"expands” as the disturbance progresses.

When a geomagnetic storm occurs, defined as a geomagnetic disturbance of
large amplitude, an auroral display is often noted in parts of the auroral
ovals. Precipitation of very high energy particles and solar X-rays or
ultraviolet rays can cause other more severe events, such as polar cap
absorption in which the precipitation occurs over the entire polar region.
This can cause high radio wave absorption and refraction within the aurocral
oval.

When there is a major geomagnetic storm, the aurocral ovals may be
located in the mid-latitudes, and radio waves from the North, West and East
may suffer high absorption because their path passes through the auroral
"curtain”. Radio waves from the South are unaffected by the aurcral oval,
unless the oval boundary is south of the receiver. This is the familiar
“auroral® conditions experienced frequently in the Northern United States,
vhere Caribbean and South American stations are dominant on most medium wave
frequencies.

]

- ,,--""" i \\ /I.-.‘
/”’jﬁz————ﬁhxh 'fﬁ{,w- Sl ® |
\ F h

ALTITUDE
(3 x Scalw) CRITICAL
e —— 00— FBE ¥

i (e i tmhz)

o ——
- - ol

e OO i

\

\\\ \ / 2 ':.:'L:':::' e

NOTE: U Area of High Particle Precipitation

(:)‘/’ﬁ‘\x Path Through Auroral Zone “Doughnut Hole*

FIGURE 3. Typical Auroral lone Cross-Section.

4. GEOMAGMNETIC FIELD INDICES

The Earth has an average magnetic field strength that varies from about
0.3 gauss at the equator to about 0.7 gauss at the poles. The variations in
the magnetic field strength are measured by many observatories all over the
Carth’'s surface. During the period of a guiet sun, the gromagnetic force
varies during the day by about .00020 gauss at the eguator and ©,00050 JaUsSE
at the poles (20 and 50 gammas, where a gamma is 0.00001 gauss). There are
seasonal variations and sporadic disturbances caused by solar activity and
lunar effects. Charged particles flowing 1n the magnetosphere and
1onosphere generate electric currents, which cause variations in the
magnetic field intensity.

Geomagnetic activity indices, such as the k index and the A index, are
used to measure the variations i1n the magnetic field strength. The b i1ndex
15 a local index of the 3-hourly range in magnetic activity relative to an
assumed quiet-day curve at the recording site. It consists of a single
digit O through 9 for each 3-hourly interval. However, there are 2B
potential values of K because each number can have a + or — associated with
1t. For instance a K value of 3+ 1s one-third of the difference between 3
and 4, while 4- is two-thirds of the difference. A planetary K 1ndex (kp),
based on the K-index for 13 selected stations around the world, is available
since 1932,

The local aa index i1s based on the local K index by:

Kk = (V] 1 2 3 4 S & T ] 9

aa = o 4 7 15 27 48 80 132 207 400

The aa value can be multiplied by two to get the geomagnetic intensity

in terms of gamma. For example, a disturbance of &4 gammas is an aa = 33
and a K of 4+,

1
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The A 1ndex for a given station 1s calculated by finding the mean of the
eight a2a i1ndex values for the given day.

The planetary kp index for each three-hour time period 1s calcul ated
from the K index from 13 observatories around the world.
index 1s based on the Ep i1ndex.
ei1ght ap index values,

The planetary ap
The planetary Ap 1ndex is the mean of the

Since the K and A 1ndices are based on the variations in magnetic field
some of which are caused by solar activity,
strong relationship between the

intensity,

activity.

we would expect a
indices and sunspot number or sular flare

TABLE 1. Sunspot Nusber and Planetary A Index Data (1934-198&).
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Correlation of Sunspot Nusber with Planstary A Index.

5. GEDOMAGNETIC FIELD DATA

I recently obtained the Ap index data for the years 195& through 178é4.
I tabulated the following information for edch year in an attempt to
correlate the Ap index with sunspot number:

Sunspot number - monthly mean Wolf sunspot number

Hean Ap - the average Ap for the year

Ap < 8 - the number of days with a quiet geomagnetic field
7<Ap<la = the number of days with a disturbed geomagnetic field
Ap>135 = the number of days with an active geomagnetic fleld
Ap>BO - the number of days with a major geomagnetic storm

3
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= the maximum number of consecutive days with a guiet

Con A<B
geomagnetic field

Con A<lé - the maximum number of consecutive days with a guiet
or disturbed geomagnetic field

Con A>15 - the maximum number of consecutive days with an

active geomagnetic field.

Table 1 shows these values for the years 1956 through 1984, which covers
almost three sunspot cycles. Figure & shows a graph of the relationship
between sunspot number and the mean Ap indexj [ expected to see an 1nverse
relationship, with the lowest mean Ap index during the lowest sunspot years.
The maximum mean Ap values occur 2-3 years after the sunspot maximum. The
minimum mean Ap value occurred one year after the sunspot minimum in 1964,
but there wasn’t a real clear minimum mean Ap value i1n the mid-1970"s. It
is too early to tell the correlation in the mid-1980°s since the sunspot
minimum has just occurred in late 1984 or early 1987, just before this

article was written.

Figure 7 shows a graph of the number of gquiet days (Ap < B) and sunspot
number over the years since 1954. The trend is for the number of quiet days
to be high when the sunspot number is low, and vice versa. But, the
correlation is not perfect — the mid-1970's really don’t correlate well,
while the period 1956-19468 and 1982 to the present correlate fairly well.
The minimum number of guiet days occurs 2-3 years after the sunspot maximum,
while the maximum number of gquiet days occurs 1-2 years after the sunspot

minimum.

The correlation betwsen the nueber of active days (Ap > 15) and the
sunspot number is shown in Figure B. With the exception of the mid-1%70's,
the maximum number of active days occurs 2-3 years after the sunspot maximum

year.
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FIGURE 7. Numsber of Quiet Days vs. Sunspot Number.
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It is evident that "something happened® in the mid=-1970's. The sunspot
number plot in Figure B indicates that the maximum number of sunspots
occurred in 1968-69, with a monthly mean of 106 in those years. The minimum
sunspot year was 1976, with a value of 13. 1973 and 1974 appear to be
anomalous, with a higher than expected number of active days and a high mean
Ap 1ndex in a time of declining sunspot number. There is no obvious
explanation for this anomaly.

The year 1980 is interesting — it was just after the sunspot maximum,
yet it had a high number of guiet days and an unexpectedly low number of
active days. The years 1969 through 1971 show a similar occurrence.

The average Ap value for the years 1956 through 1986 was 15, which 1s
the "break point®" between “"disturbed” and “active" geomagnetic field. The
months with the highest average Ap during this period were April and
September, while the months with the lowest average were December and
January.

number of

Over the period 1956-1984, Table 1 indicates that the highest
was 19 1n

consecutive days with a quiet geomagnetic field (Ap of 7 or less)
19465. The longest period without an active geomagnetic field (Ap index of
15) or less was 59 days 1n 1964, with 54 in 19486 and 49 in 1987. Clearly,
it 1s too much to expect periods of more than two weeks with a guiet
geomagnetic field, or periods of more than one month without an active
field. On the other hand, 1958 saw a 25 day period when the Ap index was
over 15 and the geomagnetic field was active. It is common to have some
periods of 3—-& days with an active field even in low sunspot number years.

I also got on the mailing list for the "Geomagnetic Indices Bulletin®
published by the National Geophysical Data Center in Boulder, Colorado.
This bulletin provides the daily Kp, Ap (planetary A), AEr (Fredericksburg,
VA A index) and other indices for sach msonth. 5



TABLE 2. Planetary A Index for 1984.
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index values for 198& are shown in Table 2 as a function of month
and ::;.eﬂﬂ’\: mean Ap, median fp, the number of quiet days (Ap between 0 and
7}, disturbed days (Ap between B and 15), and actx_ve ul\_n {ﬁe_grlater than
15), and the maximum number of consecutive days with guiet, disturbed or
quiet, and active days are tabulated for each month. Table 3 lhD'.l! the same
data for 1987 up through July, which is the last month I have lvnl_ol:ll. 1
have tabulated data for 1972 through 1986 in this_sum format, available as
part of this article from the radio club publication center.

Table 4 presents the 19846 and 1987 fp index data in 27 day cyclgs rather
than by months. There are some recurrent periods of high geomagnetic
activity, but most last only 2 or 3 cycles at most. Some do not re:gr_at
all, and some skip one or more months (perhaps because the flare activity
was reduced during that cycle). It should be noted that these years are at
the sunspot minimum, so the recurrent effects may nqtlbc as apparent.
Review of the data for 1982 (a high geomagnetic activity year) shows some
recurrent patterns of more than & 27-day cycles.

TABLE 3. Flanetary A Index for 1987.
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A recent report by Bai and Sturrock (198&) indicates that there is an
apparent 152 day periodicity of solar flares, based on data from the last
two sunspot cycles. Review of the Ap index of the last five years shows
some periodicity, but it is not consistent or uniform, perhaps because not
all solar flares result in an active geomagnetic field.

6. HEDIUM WAVE DX EFFECTS

Long distance, high latitude medium wave DX depends on several factors.
The most significant factors are the geomagnetic field activity and the
position and characteristics of the auroral ovals. High levels of
geomagnetic activity results in more intense auroral oval electron
precipitation and higher radio wave absorption on paths passing through or
grazing the auroral oval. 3
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High-latitude paths that pass below a tangent point to the auroral oval
TABLE 4. Planetary A Index for 1986-87 in 27 Day Cycles. (Path A in Figure 4) will suffer little or no auroral absorption, while
paths that graze the auroral oval (Path B in Figure 4) will suffer high
auroral absorption. Some paths may cross at near right-angles to the

1988 198& auroral zone (Path C on Figure 4, shown also on Figure 5), pass under the
L s - - auroral “"curtain® and suffer limited auroral absorption. These “doughnut
i Start @ 171 1/28 2/24 3723 4/19 S/16 &/12 /% 8/5 /1 9/28 hole" paths may be deflected from a great circle path and may experience
: . -y 4 3 /27 10/24 chordal mcdes (where the ray passes above the Earth's surface and re-enters
i End i 1/27 2/2% 3I/22 &/18 5715 &/1) 7/B as 8/31 , . :
" e the ionosphere) due to the non-uniform electron density found in the polar
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i ' 5 B8 20 12 11 8 5 & 7 ) ¥ af Northwest North America (and vice versal and Northeast North America
. : 4 5 ] 18 10 5 5 7 10 9 23 reception of Northeast Asia (and vice versa). Southwest, Mid-western and
: x5 2 20 & ;EI 14 12 6 8 4 & a T Eastern North America reception of Southern Europe is by near-grazing paths
.' : 52 % 12 8 7 3 9 4 7 5 7 (Path A), as is Western North America reception of Eastern Asia.
H 3 11 < 1:\ -1 7 B 5 5 10 - 19 Super-position of a typical auroral zone on a world globe will help the DXer
; ' 14 7 E ¥ 4 g & ] 10 & 12 determine the likelihood of reception of different areas from his location.
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‘ ' 4 82 32 5 9 8 ] 4 & 1& & The correlation of long-distance, high-latitude medium wave receptions
: 3 : 5 "O: 33 14 5 7 5 3 4 B9 ] 1s beyond the scope of this article. The conventional wisdom is that
; : 3 :,; 2 4 - 3 7 & - | 22 > trans-oval receptions or near-grazing path receptions should be 1mproved
' i ; o ..5 & - % 3 7 3 12 4 during periods of low sunspot number and low geomagnetic activity. Long
. - s 20 - r 40 10 5 5 4 18 - periods of low geomagnetic activity reduce residual ionospheric absorption
: 7 = 18 = s 17 17 28 15 15 7 28 and increase the probability of receiving signals on high-latitude
: o : ; 15 ; -1 17 15 18 17 29 14 31 propagation on “grazing" paths or “doughnut-hole* paths. There are other
H H : 5 o 13 &7 B 11 20 29 20 14 complicating phenomena, such as the Winter Absorption Anomaly (also known as
} t P = ‘g 19 12 10 q 1467 25 21 & the MHid-winter anomaly) which causes reduced signal strengths during periods
: % 1= - B b 7 7 7 9 22 18 & of low geomagnetic activity, mainly during the winter solstice months
h * = 2 . - e (December and January in the Northern hemisphere).
H 21 ¢ o T & 10 S - 13 17 17 11 L.a
H H 11 14 & - & & 8 11 12 4 =l
H = 7. CONCLUSIDNS
' H 17 9 8 4 & 12 7 2 15 43 14
' . 2 9 7 iy ¥ ) & 2 = 11
: 5 '1‘6 i: 5 8 7 7 5 5 o 2 6 Based on the data presented in this article, the following conclusions
: A e e 6 R a FE e an Ry s car b deawns
H 27 ¢t 3 a5 22 7 4 & & 20 1& 20 2 .,
h T 27 = a)l Solar energy affects the Earth's geomagnetic field and causes
taveg § 2.9 26,9 14.0 %7 d=F R 7.y A O0.N Gk UE variations in the strength of the field.
G T b) The sunspot cycle i1s 22 years long, with two ll-ysar periods betwesn
sunspot number maxima.
1984 1987
- wmm- - c} High geomagnetic field activity is associated with high sunspot
! Start ! 10/25 11/21 12/18 1/15 2/11 S/10 4/6 5/3 5/30 6&/26 T7/23 number and solar flare activity. However, high activity can occur
i End 11720 12717 17184 2710 3/9 4/3 s5/2 5/29 &/25 7/22 8/18 in years with low sunspot numbers.
; 11 4 3 & 5 r 11 7 & 9 9 & d) The number of geomagnetically quiet days in a year is highest in
1 $ 3 2 & 12 18 8 13 L 11 5 1z the 1-2 years after the sunspot minimum.
i i 16 12 7 10 4 14 11 4 8 4 I
s ! L] a4 11 =] 3 a 8 S5 a8 s 4 e) The number of geomagnetically active days (Ap > 15) in a year is
' ' 15 49 14 7 & 8 10 -] 4 3 5 highest in the 2-3 years after sunspot maximum.
H & i 14 17 =2 18 12 10 7 4 & 2 sﬁ
1 I & 9 10 10 9 12 S 4 7 3 '-‘; ) In sunspot minimum years, periods of 20-30 days or more without
i ! 13 S 11 10 7 10 12 10 25 9 high geomagnetic activity are common. However, some pericds of
H i & 10 14 11 S 12 -] & 9 a8 14 high geomagnetic activity do occur.
H i 1&6 14 9 7 29 11 & 2 4 L]
' 11 67 13 3 7 19 4 4 & 3 E] g} In years during and after the sunspot maximum, periods of 15-20 days
: ' 20 a8 3 7 18 18 5 9 4 4 with high geomagnetic activity are common. However, some periods of
1 ' 12 & 4 7 14 15 4 4 7 10 low geomagnetic activity do occur and high-latitude Medium Wave DX
H 1 & 7 7 11 2 & 8 4 13 9 is possible.
] H 4 4 18 10 7 =1 12 4 ] 11
i 16 1 3 4 10 4 & & 3 2 5 /4 h) A 27 day recurrence of active geomagnetic field conditions is related
1 i 5 & & B 12 13 4 2 4 7 to the solar rotation, and is typical, but not absolute. A 152 day
! ' 14 4 3 v g 13 26 4 4 8 4 recurrence of specific solar flares is observed occasionally in the
H ! 9 & 3 4 9 12 9 3 [ S geomagnetic index data.
H H -1 12 3 4 3 S 4 77 & 24 .
- &
1 21t 5 8 5 4 & 4 4 a8 1; :‘: i) The average Ap index value is 15 for the years 1956-1986. The lowest
$ Yo 4 ¥ 4 10 4 ? £ 5 yearly average Ap value was 8 in 1965, and the highest yearly average
: ' 11 12 10 7 2 10 2 23 8 i Ap value was 24 in 1960, with 23 in 1982.
i i 8 20 ] 9 10 4 4 9 & =]
! ' & 4 5 14 21 2 4 14 4 : ; j) The months with the highest average Ap index are April and September.
i H 4 12 10 11 12 1& 7 10 3 ;
' ' 21 7
; 27 1 5 5 & e 9 12 & 9
fAva. LoD 0NZ 0 Bl B3 ILE . 509 ha 10,20 Tt 6.0
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8. THE FORECAST

Just like forecasting the weather, forecasting the Sun, the Earth's
magnetic field and i1onosphere is risky businesh, Based on the data and
conclusions presented above, the following forecasts are made (with high
hope!):

a) The period between Fall 1987 and Spring 1989 will be good to
excellent for high-latitude medium wave DXing due to the low sunspot
numbers. There should be some periods of 20-30 consecutive days
with quiet or disturbed geomagnetic field which should be the best
for high-latitude DXing. DXers should monitor the A and K index data
on WWV for up-to-the-minute geomagnetic activity. The best time of the
year are the months of September through mid-November and mid-January
through mid-April.

b) The sunspot maximum should cccur in 1991-1992 with a maximum sunspot
number of 100-150, followed by a slow decline in sunspot number to
the next minimum in 1997-1998. Even so, there will be periods of
quiet and disturbed geomagnetic activity when high-latitude DXing 1s
possible. There may even be a year like 1980 which had a high number
of days with quiet activity with a relatively high sunspot number.

Too often DXers judge the guality of a DX year by first impressions -
how “good” was September for high latitude DX. There have been some poor
Septembers in low sunspot years (1977 and 1984, for example) that were

followed by good Octobers and Novembers. Don't give up too early in the DX
ymar!
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