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The Prague s Road and City Transport Institution is an
organization already for the third comnsecutive five-years
plan responsible for widely extended research project cal-
led "The Kuman fagctor effect on the road transport safety".
Many of the problems connected with the indicated project
are being solved inside our institution but some of the
other specific problems are being processed by special re-
search organizations or relevant university techmical insti-
tutes. Such a research srrangement seems to be an optimal
one as there is no necessity to c¢reate any excessively spe-
cial workplaces of our own. Said problematics concerning
the human factor really encloses a very wide possxbll1t1es
indeed as.it covers medical area, psychology, sociology,
electronlcs, geophysics and also Jjuridical aspect fields
including also all the interests of individual participants
of road transport themselves.

As far as the psychological research problems are concer-
ned I ‘m sure my own colleagues will express their opinion
of given subject.

I would like now to speak briefly about one task out of
the many above gpecified fields of imterest : it is a re-
search design called "The geomagnetlc and cllmatologlc
effects on the transport accident frequency", processed by
& numerous team of different profe381onals. Our institute
is the coordination and controlling body of this group
which 1nc1udes : department of appllcated geophy31cs, natu-
ral sciences college of Charles University, Astronomial '
. Institute of the Czechoslovakian Academy of Scienges, Cent-

ral Institute of Railway Health Services and the ¢SSR Inte-
rior Ministry as far as the detailed statistical data of
road transport accident frequency are concerned, and some
other collaborating organizations and authorltles.

The above gpecified research design started already in
1971 as a long-term one ow1ng to the ne09851ty of using the
eleven-years cyclus of minimal and maximal sun activities
period. After some final conclu31on and analytical work
this research was concluded in 1983,

On the basis of some current literature findings it could
be ascertalned that when the changes of geomagnetic field
are occuring the attenuation in the central neural system
increases and the conditioned or unconditioned reflexes are
slowed down with following memory disturbance and some




further undesirable phenomena (see Chodov, 1971). Additio-
nal authors, predominantly conmcerned with the same research
field, have found out the existence of an outstandlng corre-
1atlon bezween the accidents frequency and geomagnetic field
disturbances. In view of the fact -that 83 Dercent of the
magnetically tranquil days ( k = 15) have had a 81gn1flcant-
1y lower acciden frequency, 81 percent of magnetically dis-
turbed days (k = 25) were characterized by an increased occu-
rence of traffic accidents.

When contemplating the geomagnetic field disturbances
effect on the traffic accident frequency it was found nece-
ssary to exclude the meteorological effects that may serious-
ly influence the results of our observation. It was there-
fore declded to wateh in parallel with the geomagnetic fleld
disturbances also the meteorological effects.

Tt should be noted of course that our attention was at
the same time focused on the air ionization and geoelectrie
field problems. A following fact has to be taken into consi-
deratlon : our atmosphere contalns llght medium and heavy
1ons, i.e. gas molecules or microscopic partlcles with a
positive or negative unit charge. The quantity of such po-
sitively or negatively charged partieles in a single volume
unit is usually called the unipolarity coefficient. Many
contemporary authors are of the oplnlon that the feellng of
fatigue and 1rr1tat10n or the attent1vaness deteriorationm
and reaction time 1ncrease in human is caused by an insuf-
flency of megatlve ions in the air.

The intrinsic solution of this problem in the final phase
of the above specified research project was concentrated on
the analysis of the entire country road transport acc1dent
frequency data, enabling us to use statlstlcally more signi-
ficant quantities. However, considering the information feed-
back as far as meteorolozical elements are comcerned, we
obtained a definitive "blurring" of some correlations as
these effects very often have a terrirotially restricted
performance range. Of course this indicated solution encom-
pagssed all the obtained barometric pressure levels, frontal
transitions with relevant directions, geomagnetic field
disturbances and all the other phenomenons heving the requi-~
red analytical accuracy. Such a mathematical and statisti-
cal arnalysis leads to a proper evaluation of all such effects
because all the seasonal cyclic deily, weekly and yearly
accident frequencies are filtered off. As & final result we
have obtained the Tollowing brief survey of nmeteorological
and other effects in relation and correlation with the trans-
port accident occurence.

Statistically denonstrable increase of accident frequencv
was produced by the following msteorological conditionrs :

Wog — (western cyclonal situation with a south path), increa-
se by up to 9 percent;




No - (northerm cyclonal situatioa), increase by 4 up to
11 percent;
NG, - {(northeasterr cyclonal situation) increase by 3 up
to 4 percent;
S¥,, = (southwestern cyclonal situation with a frontal zone
over Central Zurope) increase by 2 up to 6 percent;
B - (low=-pressure furrow over Central Europe) increase by
2 up to 6 percent;
Ve - (frontal zome entrance) increase by O up to 16 percent;
C = (cyclone over Central Jurope) increase by 5 up to 9 per-
cent; and
Cy - (altitude cyclore) accident frequency increase by 4
up to 10 percent.

On the other hand a statistically demonstrated decrease
of accident frequency occurs under the following conditions:

Wo - (western cyclonal situation) decrease by 3 up to 4
- percent;
W, - (westerm anticyclonal situation) decrease by 3 up to
4 percent;
NW, - (morthwestern anticyclonal situation) decrease by 2
up to 6 percent;
NE, -~ (mortheastern anticyclonal situation) decrease by 4
up to 5 percent;
Eg - (eastern anticyclonal situation) decrease by 8 up to
12 percent;
SW, 1 - (southwestern cyclonal/meridionral situation) decrea-
se by 2 up to 4 percent;
A - (amticyclone over Central Burope) decrease by 2 up to
5 percent; and
Ap - (migrating anticyclome) accident frequemcy decrease by
' 4 up to 15 percent. : '

Also some transition conditions should be added to indi-
vidual levels as they too have a specific effect on the
transport accident occurence.

As far as the effect of geomagnetic field disturbances
are concerred, (index k > 25) we in the 8SSR can expect an
accident frequency increase of average 4 percent om the
first day and for followimg two days 2 up to 3 percert., Sud-
den geomagmetic field disturbances in planetary measure
(accident frequency increase by 5 percent) and geomagnetic
storms (increase by 4 percent) form an amalogous imdicator.
Above mentioned dependences are nevertheless statistically
insignificant. On the other hand, however, a statistically
gignificant relationship in fact was demonstrated in case

of the horizontal geomagnetic field component pulsation. In
case of daye with the pulsation time exceeding 8 hours we

in Czechoslovakia obtained am accident frequency increase

of average 4 percent and this tendency was also noticeable
in the following 3 days. When the pulsatiom duration excee~
ded 16 hours the average accident occuremce increased in

the CSSR by 5 perceat (for 9 following days).




It follows from the above discussion that both the nmeteo-
rological and geomagnetical effects evidently and deeply
infringe the ovarall road tranmsport accident frequency.

Our attention should be, however, also directed to the
effects of electrical, magnetical and electromagnetical
fields. Interaction of such fields with biological obJjects
has in the past few decades been submitted to very intemsi-
ve study. Large series of experimemtal data give a conclu-
sive evidence of these effects reality but, unfortunately,

a reliable and generally corsented interpretion of the tran-
sition mechanism is gtill missing. Some of the partial rea-
lities should perhaps be mentioned :

There is a lot of evidence to show that an electrical
field having 10 Hz frequency (intenzity 2,5 V/m) can, assu-
ning aperiodic conditions, prevent the operation of some
inmer desynchronization functions. Periodic demonstiratiom of
human organism can also be affected by intrinsic bio-rhythm
(frecuency 10 Hz) and presumably even by natural magnetic
field (Aschov, Wever 1976).

Lauterbach (1978) is of the opimion that the magnetic ano-~
maly (caused by road rock subgrade structure having diferent
magnetic properties) may, in uafavourable vases and assuming
the nmormal motor vehicle speed, cause a changing magnetic
field with a frequency in the proximiiy of 10 Hz. Such magne-
tic field is than, owing to brain alpha rhytmus interfrequen-
ey, able to influence some of the driver psychical characte-
ristics (e.g. activation level, attentiveness) to such a
degree that it may lead to an accident (as a hypothetical ex-
plenation of frequent accidents on some road section).
Kénig’'s (1974) experiments demonstrated the existence of low
frequency natural electromagnetic fields imfluence on sub-
jects reaction time when observimg an optical task.

Altogether some additional authors haye also demonstrated
the influence of large geomagmetic disturbances of high in-
tensity on the organism energetic sensitivity thresholds
(Prigane, 1982); therefore the influence of geomagnetic field
on the human being should be accepted as a reality. Many
authors presume that just the geomagnetic field chapges,usual-
1y starting on this plamet 1 or 2 days after the burst of
solar mctivity, constitute the trigerring mechanism of varia-
tioms in the biological processes (Cyran 1950, Muzalerska
1571). Contrary to that Dubrov (1974) assuues that the biolo-
gical effects of geomagnetic storms are taking place later
on, especially on the third or fourth day after the change.

None of the abserved external environment effects are in
our biosphere isolated, but all of them are biased in con-
stellation with many other external factors, consequently
leading to a superposition of individual effects either in
a positive or nezative semse with an unavoidable complex
result. And the influenced system (in this case human being)
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is, of course, moreover endowed by nature with many varia-
ble individual and conditional characteristics,

It is well known for guite a long time, that the human
organism is able to react on the atmospheriec environnent
changes. Individual person reactions as a conseguence of
variable weather conditions are usually called neteoro-
tropismus and the weather-element or eventually weather=-
complex with a presupposed effect on organism is so called
meteorotropic coefficient.

Froa the biochemical point of view Faust (1973) sugges=-
ted three classes of weather receptivity with the follo-
wing psychophysiological correlates :

1. FPatigue syndrom {low catecholamin level) with hypotonie
nanifestation, body tiredness, general apathy, depres-
sive mood, concentration decline, ataxy, adynamia and
hypoglycaenia.

2. Irritation syndron (serotonine drift) with insommie
manifestation, strain, neuralgie headache, overexcite=-
ment, throw up, dizziness and tremalousness.

3. Prustration foram (mixture of fatigque and irritation
syndrome with typical thyroid disorder) with characte-
ristically increased sensitivity to warmth and coldness,
palpitation and pulse acceleration, increase of somatic
substances exchange, perspiration and increased activitye.

Heather sensitive people do react on the variations by &
disorder of total health state expressed by different adap-
tation levels increasing even up to patalogical reactions
or syndroms. Weather alone can readily affect the reactivi-
ty of people with respect to the rest od the vital load and
in some cases can help in time of stress. Weather recepti-
veness is first of all conditional in initial state of a
given organism in the symptomatic sense and in accordance
with the existing negative lability. From the psychologi-
cal point of view, the activation level is almost certain-
ly a relevant factor, because either too high or too low
activation level decreases the reaction re#liability

The percentage of weather sensitive people in total po-
pulation is estinated at the average 30-40 percent, that
being a very significant proporiion. To analyse the complex
meteorological factors effect is, particularly if we inclu-
de the effects of transition paths on human being, absolut-
ly exceeding the scope of this rather brief abstract of
said research project.

Taking into consideration the research work done in
years 1971 up to 1983, we can conclude by specificating the
following basic points :

1, It was clearly demonstrated that the meteorclogical fac-

tors are affecting the drivers psychical state of ainde.
2. Such sffects of drivers by said meteorological factors




3.
4.

are characterized by outstanding individual differences.
The reaction ability of drivers could even be affected
by exterrestrial and gsophysical energy emissions.

In accordance with specified research work there exists
a definitive correlation between the accident frequency
and geomagnetic activity having a pulsating character.
In all here described correlations we found the imter-
vention of cyclic variatior effects.




