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1. Introduction

The analysis of the May 20, 2003 DX opening be-
tween the Canary Islands and central Europe mo-
tivates the assumption of double hop sporadic E
propagation supported by inland lakes and major
rivers [2]. This assumption results from the geo-
graphical position of the corresponding path cen-
ters which appear to correlate to the location of
inland water areas, see Fig. 1.

Fig. 1. In the May 20, 2003 dx opening, Sixty per-
cent of the radio paths between the Canary Isles
and central Europe show midpoints which appear

to correlate to the position of lakes and major riv- |

ers in Spain and Portugal [2].

The path midpoints are calculated geometrically
and are considered the radiowaves’ footprint on
the Earth’s surface resulting from the zigzag pro-
pagation path between ground and the E layer of
the ionosphere. However, there remain many o-
pen questions and alternative interpretations need
to be considered at this stage of investigation (see
the detailed discussion in [2]):

the findings in Fig. 1 may be considered acci-
dental results, i.e. VHF double hop propagation
supported by lakes and rivers does not exist at all

the circles in Fig. 1 may be interpreted geo-
graphical footprints of ionospheric skip propaga-
tion, i.e. radiowaves in grazing incidence were
reflected by the surface of inland water expanses
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which finally extended single hop sporadic E into
double hop propagation (“radioglint” in inland lakes
and major rivers)

alternatively, the circles in Fig. 1 may be inter-
preted reflection points on the topside of tropo-
spheric inversion layers, i.e. the radiowaves were
actually not reflected at ground level but in a
height of a few hundred meters above ground;
those inversion layers are assumed local features
above lakes, dams and major rivers enabled by
high ground temperature, calm winds and by rela-
tively low water surface temperature
Evidently, there is a need for further studies and
investigations to clearify the possble importance of
large inland water expanses in VHF double hop
propagation. Using the BeamFinder analysis soft-
ware [3], the author extrapolated the results in [2]
to other European regions to identify potential dx
opportunities in very long distance propagation
and to encourage experimental studies by other
radio amateurs [1]. In this paper, we present the
findings which appear most important in the Euro-
pean sector.

In the following, we will discuss dx target maps
centered to the position of a lake or a major river,
respectively (see Fig. 2). The presentation allows
radio amateurs identification of their individual dx
opportunities in double hop sporadic E. First, the
user iden-tifies his or her personal geographical
position with respect to the shown circles and ra-
dials. In the next step, the user identifies the cor-
responding dx target on the same circle but in op-
posite direction. Note that the geographical posi-
tion of the corresponding sporadic E clouds is not
shown in this example but will appear in the follow-
ing dx target maps.

Fig. 2. Dx target map: the circles range from
1.300 to 1.900 kilometers in steps of 100 kilome-
ters corresponding to dx QSOs of 2.600 to 3.800
kilometers with the lake at the path center. The
radials denote multiples of 15° azimuth.



2. The Lake Balaton in Hungary

Providing a surface of 591 square-kilometers, the
Lake Balaton is considered an interesting candi-
date for supporting watersur-face reflection in
double hop propagation, see Fig. 3. Note, for
example, possible dx QSOs between the south-
ern tip of Norway and the island of Crete. The
corresponding sporadic E clouds are found above
east Germany and Macedonia (see the corre-
sponding shading in the map center). Udo,
DK5YA, reports this type of dx event in 144 MHz
when attending a 144 MHz dxpedi-tion to Crete in
1998 [6]. Alternative dx opportunities are identi-
fied between south-west France and the Crimea
Peninsula, north-west Spain and the eastern
Ukraine, north-western Russia and Tunisia and
even, corresponding to very long dx QSOs, from
Northern Ireland and the Isle of Man to Cyprus.

Fig. 3. Dx target map corresponding to the Lake
Balaton, Hungary. The area in the center denotes
the reflection points in the E layer of the iono-
sphere (105 km).

3. The river Dnieper in the Ukraine

About 200 kilometers south-east from Kiev, the
river Dnieper extends into large water areas pro-
viding a very attractive scenario in double hop
sporadic E, see Fig. 4. In fact, we may find dx op-
portunities, for example, from northern Germany
and southern Denmark towards the Caspian Sea.
Reinhard, DK1KO (JO53), reports this type of long
distance sporadic E QSOs in 1989 (to UD6DE,
LN40) and also in 1990 (to UD70DE, LN40) [4].
Joachim, DL8HCZ, mentions a quite large number
of radio amateurs in northern Germany and sou-
thern Denmark having reported similar QSOs to
the city of Baku at the west coast of the
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Fig. 4. Dx target map corresponding to the river
Dnieper in the Ukraine.

Caspian Sea [5]. It is perhaps also worth to men-
tion that the river Dnieper provides even more dx
opportunities because large water expanses exist
in many places along its course from Kiev towards
the river’s mouth at the Black Sea.

4. Concluding comments

Dx target maps (more examples of similar maps
are available in [1]) may be used in various appli-
cations, for example:

analysing very long distance QSOs from recent
years and decades

modifying our strategy in sporadic E radio op-
eration by keeping an eye on antenna directions
which correspond to the azi-muth of large lakes,
water reservoirs and major rivers

finding attractive geographical positions when
deploying radio beacons in remote areas

planning dxpeditions in the high season of spo-
radic E

Reviewing the results in [2], sixty percent of the
claimed double hop QSOs from May 20, 2003
appear to correlate to the position of inland lakes
and large rivers, see Fig. 1. On June 22, at least
two supporting examples are found from a total
number of five QSOs (see fig. 9.2 and 9.3 in [2]).
The QSO from July 8 provides little support to the
hypothesis of radioglint in inland lakes but the July
9 dx opening strongly supports this model be-
cause two QSOs are almost perfectly aligned to
the position of lakes (associated with dams), an-
other one hits a major river and only one QSO
provides no or little support to the hypothesis (see
fig. 9.8 in [2]). In this paper, we finally identified



