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Abstract Slight atmospheric pressure oscillations Nevertheless, the traditional approach to atmospheric
(APO) in the extra-low-frequency range below 0.1 Hpressure as a factor influencing human health seems
which frequently occur naturally, can influence humaversimplified. In most cases, barometer readings are on-
mental activity. This phenomenon has been observedyitaken at certain times each day. As a result, only long-
experiments with a group of 12 healthy volunteers eterm pressure variations with oscillation periods exceed-
posed to experimentally created APO with amplitudésy a few hours can be observed. Meanwhile, a sensitive
30-50 Pa in the frequency band 0.011-0.17 Hz. Expuoicrobarograph (that is, a barometer with an electronic
sure of the subjects to APO for 15-30 min caused sigrtfansducer and recorder) can measure more epid-
icant changes in attention and short-term memory furspheric pressure perturbations (APP)over a wide
tions, performance rate, and mental processing flexibilange of intervals from fractions of a second to a few
ty. The character of the response depended on the AR@rs. Correspondingly, the frequencies measured main-
frequency and coherence. Periodic APO promoted plyr-belong to the extra-low-frequency range-4Q Hz.
poseful mental activity, accompanied by an increase ARP are natural noises in the atmosphere, originating
breath-holding duration and a slower heart rate. On finem very diverse sources. Their intensity and frequency
other hand, quasi-chaotic APO, similar to the natumange are very changeable.
perturbations of atmospheric pressure, disrupted mentaOne of the main sources of APP in the atmosphere is
activity. These observations suggest that APO could the chaotic turbulent noise of airflows (Gossard and
partly responsible for meteorosensitivity in humans.  Hooke 1975; Lumley and Panofsky 1964). Thus all kinds
of windy weather are accompanied by APP. Turbulent

Key words Atmospheric pressure - APP include infrasonic, sonic and even ultrasonic com-
Extra-low-frequency oscillations - Psycho-physiologicaponents (Lumley and Panofsky 1964), of which APP of
response - Mental work efficier::y very low frequencies, below 1 Hz, make the major con-

tribution. The total amplitude of turbulent APP depends
on the power of the atmospheric disturbance and can
Introduction reach hundreds of pascals in rough weather.

In addition to the turbulent APP, there exist, localised
Negative reactions of humans to weather changes waithin the disturbed areas of the atmosphere, some types
widely known to correlate with variations in atmospherizf wave disturbances that can transfer oscillations of air
pressure. The human body is likely to be sensitive to firessure a long way from their source (Bull et al. 1988;
rate of pressure variationpfdit. According to various Gossard and Hooke 1975). Of these two main types
sources, the critical value ofpfdit, above which a re- make a major contribution to APP in the calm domains
sponse can be observed, is 5-10 hPa per day (Kolosoivethe atmosphere: infrasounds and internal gravity
and Mindlina 1987; Madjidov et al. 1991; Novikov et alwaves.
1992; Waehrens 1981) or 2-4 hPa in 3 h (Shtal et al.The atmospheric causes of infrasonic waves are wind-
1981). Much higher pldt values (up to 5-10 hPa petinduced turbulence and convective processes. Their am-
hour) frequently occur during stormy weather, which ditude can reach tens of pascals. Apart from weather
usually accompanied by a considerable increase irplenomena, infrasonic waves can be generated by sea

number of acute illnesses. waves, earthquakes and solar eclipses. The damping dec-
rement of atmospheric infrasounds decreases as their fre-
A.A. Delyukov () - L.A. Didyk quency diminishes, thus they can often be found many

Lomonosova 3072, kv.25, Kiev-22, 252022, Ukr:ine thousands of kilometres away from their origin. Some at-
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mospheric infrasonic waves can reach the middle labsenteeism among schoolchildren in the Chicago area,
tudes from the polar light zones and are correlated withs been reported (Green and Dunn 1968). The well-
solar flares and magnetic storms (Bull et al. 1988). known characteristic of heightened anxiety levels in peo-
The internal gravity waves in the atmosphere haveple with nervous or mental disorders at considerably in-
slight similarity to gravity waves on the surface of a liggreased wind speeds is likely to be a result of the influ-
uid. They are primarily caused by shear flows and cagnce of natural APP created by wind-induced turbulence.
vection (Romanova and Yakushkin 1995). Gravity wavés “weather sensitivity” symptoms even occur in people
become many times stronger before sudden weatbiying indoors, the causal factor must be a physical
changes (Xie Jin-lai et al. 1988). The oscillation periodgent reaching into enclosed spaces. APP can penetrate
of gravity waves, observed near the surface of the ealthildings and therefore could be responsible for weather
range from minutes to hours. The amplitude of interrensitivity in humans (Richner and Graber 1978).
gravity waves can reach hundreds of pascals and shows @his research was undertaken to answer the following
positive correlation with precipitation. guestions: can natural APP cause noticeable physiologi-
There are good reasons to suppose that APP can infli-responses in human beings and, if so, in what manner
ence living organisms. On the one hand, in the upper mhotsuch effects depend on the physical characteristics of
of its frequency rangd;-1 Hz, this factor is close to thatAPP? For that purpose, a group of healthy volunteers
of ordinary technical infrasounds. Typically, technicalere exposed to specially generatgthospheric pres-
devices produce infrasounds with frequencies highgire oscillations (APO) modelling natural APP. The
than 1 Hz. It has been shown in a number of studies tiraguency range and amplitudes of the APO applied
infrasounds in the frequency range 1-20 Hz can hawere typical for the passage of a weather front (indoor
negative effects on man, e.g. annoyance, fatigue, fedoservations of natural APP in Kiev during 1990-1991
depression, internal pains (Broner 1978; Bull et al. 1988ere used for comparison).
Gavreau 1968). Mental work capacity was shown to de-Higher nervous activity was chosen as an indicator of
crease on exposure to infrasound. The sensitivity thretife physiological response to APO exposure, taking into
old of human beings to infrasound is, according to vadecount its susceptibility to environmental changes (Per-
ous authors, 80-90 dB (0.2-0.6 Pa). Obviously, the alteinger 1987; Suchkina 1985; Troshin and Suchkina
nating pressure level of natural APP frequently exceet36). Changes in attention and short-term memory
these values. functions as well as changes in mental processing dy-
On the other hand, APP of much lower frequencieamics were examined. In addition, some basic physio-
(f<<0.1 Hz) with amplitudes of tens or hundreds pascédgjical parameters associated with central mechanisms
are similar to very fast variations in barometric pressuwéthe maintenance of mental activity were measured.
with a rate considerably exceeding the critical value of
2-4 hPa in 3 h. For example, a typical internal gravity
wave with an amplitude of 40 Pa and an oscillation peMethods
od of 20 min provides apddt rate of up to 12.6 Pa/min.
Thus one can also expect APP of extremely low frequéxperimental design
Cie.s to have biological eﬁeCts'. Nevertheless, their Conter objective of the experiments was to detect and measure
bution to human me_teororeactlons is still unexplored. changes in the indices of mental and behavioural activity of the
As already mentioned, some elements of natural Hubjects when exposed to specially generated APO modelling nat-
frasonic waves have a relationship with solar flares. Tural APP. The experiments were carried out in an ordinary work-
bulent APP and gravity waves are also sensitive to sdfigr room, not Illn a pressure %Ea”t“bery Eec.ause the A'?A% Oapp”ed
activity because weather-forming processes in the atn %ﬁg’f%’yan]eilﬁscﬂg]gagfea S‘f‘gecigl{;‘%Z%igggdpégseﬁ;%r. were
sphere are influenced by solar flares and solar wind, €Sgach experiment was executed in accordance with the same
pecially at high latitudes (Pudovkin and Raspopdixed scheme (Fig. 1). At the beginning, the initial values of the
1993). Consequently, low-frequency atmospheric noigeycho-physiological characteristics of the experimental subjects

T ; ; ; ere tested. Then APO were switched on and, 15 min later, the
if it were biologically active, could be one of the faCtO')gattery of tests was repeated under influence of the APO. The

transmitting the influence of solar activity to the biors min gap between the first testing and the re-testing was chosen
sphere (Vladimirsky 1982). Confirmation of this hypotho “accumulate” the influence of APO in order to make any chang-

esis would stimulate the exploration of the so far pooﬂg in the subject more detectable. Each experiment lasted for
understood links between the cosmos and the biosphe? -55 min. The subjects participated in the experiments once a

o - y. Each subject participated at the same time every day in order
Only a few communications have been published ﬁﬁweutraﬁse the influence of any 24-h rhythm. In control trials,

the biological effects of APP. Human reactions to weathgso were absent, but the subjects did not know whether APO had
changes and “micropulsations” of atmospheric presseen applied to them or not. The experiments with different types
were reported by Mezernitsky (1934). He believed thftAPO and control trials were performed in a randomised order.
the disadaptation induced by such micropulsations in sick' "€ following kinds of AP were applied in the experiments:
people was frequency dependent and was associated Witteriodic APO, close to sinusoid, with oscillation periods of 15,
disorders in the dynamics of nervous processes. 30, 45, d90f36and gmp“t“deﬁt 0(; 50%%’ g“d also periodic APO with
: . eriod of 6 s and an amplitude o a

Natural AP_P can probably influence some kinds §pr guasi-chaotic signalpmodelling natural APP, synthesised by
human behaviour. A correlation between strong natugdbing several sine waves, with oscillation periods from 10 to
infrasonic waves and automobile accidents, as well &9 s and a total amplitude of 50 Pa
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pt 1. Write down the letters of one colour from the first card in in-
creasing order of the associated numbers during the first minute.

b 2. Write down the letters of the other colour from the same card in
decreasing order of the associated numbers during the next
minute.

3. Write down the letters of one colour in increasing order of the
associated numbers, alternating them with the letters of the other
colour in decreasing order of the associated numbers from the sec-
ond card for the next 2 min.

a
The index of mental processing flexibility was determined by the
{ : I .

| ‘ A L | number of letters written out correctly from the second card (task
0 0 0 ! 30 * 20 ! S0 3) divided by the total number of letters written out correctly from
the first card (tasks 1 and 2).

p.

Time (min.)

Fig. 1 Time schedule of test) and APO influence) in the Physiological and meteorological variables

“active” experiment:l and 1’ heart rate and breath-holding meag., in the functioni f th di irat tem in th
surements2 and 2’ short-term memory testin@® and 3’ “proof- anges In the functioning or the cardio-respiratory system In tne

reading” test;4 and 4’ “red-black table” testp(t) Periodic APO sy_bj_ectsfet)](posed to APOﬂ were also important, :ec_ogrlusmg the sen-
created by the generator (the 90-s oscillation period is choserf'gt{g'tyﬁ that Isystem toh L.'Ct”?t'onsl In me.teorlo ogica pgram%ﬁ‘?fs
an example)p, atmospheric presst /e aevsky et al. 1997; C oisnel et al. 1987; Kolosova and Mindlina
1987; Strestik and Sitar 1996; Temnikova 1977) and its participa-
tion in the maintenance of mental activity (Baevsky 1979; Fonsova
et al. 1990). Therefore heart rate was measured in the experiments
Each subject participated three times in the experiments, with eashan elementary index of cardiac activity, and the functioning of
kind of APO, and in at least three control trials. The overall nunie respiratory system was assessed by measuring voluntary
ber of the experiments exceeded 250. breath-holding duration after a short exhalation. In addition to
these basic observations, at the beginning of each experiment the
subjects estimated their own physical and mental condition. Sub-
jective sensations of participants during the experiments were also

The group of the experimental subjects consisted of 12 heal ed. . .
volun%eerg, 35-50 yegrs of age, 5 rr{ale and 7 female. All of tthocal meteorological parameters displayed by the meteorolog-

: : | station at Kiev were recorded. The experiments were conduct-
Wel;e |r:forr|ned adbct)#t thglghar?cter ?ftthe gxperlmentfh MOSrf of when natural barometric pressure did E\ot change by more than
subjects claimed they did not react to ordinary weather chandgs, . e
All participants were members of scientific staff from the Institu g)rztgfr Vr:/glsjrn%rs(:]ithhee:(zaﬂnagnggtude of natural APP within the
of Physics of the National Academy of Sciences of Ukraine. Th y 9 :
had normal sight and had experience of operating an IBM-type
personal computer used for psycho-physiological testing. Duri . -
the days before the beginning of the experiments, the subjectsBr%t-a processing and statistical methods
ceived training in order to become accustomed to the tests. T@%y

d

Subjects

escribed in the experimental design, the subjects were tested
iCe, before and after switching on the APO. In each experiment,
ative changes in the studied indices were calculated using the
formula
. _D,-D;
Psychological tests aD = —“5— [100%, 1
1

The widely known “proof-reading” method was used for testinghere D and D, are measurements obtained at the first and the

the attention of the subjects. It was implemented as a compuseeond testing.

administered test. The subject performed a proof-reading test forRelative changes in each index for different kinds of experi-

6 min after a short practice of 1.5 min. For each minute, the coments were considered as separate sets. Application of Kolmogo-

puter calculated the current value of the proportion of mistak@s-Smirnov and Lilliefors criteria showed that, within those sets,

made by the subject. The index of inattention was computed asitftdvidual empirical data did not deviate significantly from the

average proportion of mistakes. The standard deviation of the prormal distribution. Relative changes in each index for a given

portions of mistakes over consecutive minutes served as an ingy@e of experiment were averaged over the group of subjects and

of attention instability. Additionally, the computer routine calcustandard error values were calculated. Statistical significance of

lated the performance rate as the average speed of scanning thbeadifference between the group averages obtained under each

ble used in the test. kind of APO influence and in the control trials was determined us-
The quality of short-term memory was assessed by a classiogl Student'd-test for independent samples.

method of recognition of memorised objects (Woodworth 1938),

also using a personal computer. After 1 min of memorising given

symbols, the ability of the subject to recognise them among oth&RO generation and measurement

was tested for 1 min. The proportion of mistakes served as an in-

dex of the inaccuracy of recall. The generator of APO consisted of a ventilation unit connected to
A modification of Schulte’s method, known as a “red-black tahe working room by means of an air guide containing a shutter.

ble” (Leontyev and Gippenreiter 1972), was applied in order #dr pressure in the room oscillated due to periodic movements of

test mental processing flexibility. The experimental material cotive shutter, which was controlled by computer commands with the

sisted of a large set of cards containing a table of 49 (7x7) squdwap of a stepping electric motor. Such a technical solution is more

with randomly distributed “number-letter” pairs, elgh, 23-e Of convenient than a cylinder and plunger system, commonly used

these, 25 pairs with numbers from 1 to 25 were red, the othfrnsinfrasound generation, as it provides pressure oscillations of

with numbers from 1 to 24 were black. All the cards were diffevery low frequencies in an ordinary unpressurised room.

ent to avoid memorising. Having received two cards, the subjectAll parameters of the acoustic signal applied, such as ampli-

had to perform the three following tasks: tude, frequency, coherence, signal form and the time schedule,

were asked to achieve the highest results in terms of the rate
accuracy of task performance during the experiment, but the
perimental situation was not stressful.
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G.BREATH HOLDING The characteristics of acoustic signals created by the generator
60 (APQO) and those of natural atmospheric noise (APP) were mea-

sured with the help of a highly sensitive membrane transducer,
which was specially designed at the Institute of Physics. The mea-
surement system also included a signal amplifier and a plotter.
APO and APP could be measured in a frequency range 0-20 Hz.
The sensitivity threshold was about 0.2 Pa.

Rel.changes (%)
W
j)

Results

C 6 15 30 45 90 Q
Oscillation period of APO (s) Relative changes in psycho-physiological indices, ob-

Fig. 2 Relative changes in psychological and physiological ino‘f’-erved under various kinds of applied APO (eXPe”men'
ces under various kinds of APO and in contr6lQontrol experi- tal trials) and in the absence of APO (control trials), are
ments; Q quasi-chaotic APO. Values: group average iSkpresented in Fig. 2A—G. All the findings have been aver-
iignglcoaggi of difference vs control: P<0.05, ** P<0.01, aged over the group of subjects. As each subject partici-
-001) pated in a given type of experiment three times, each
S lumn in Fig. 2 represents an average of 36 measure-

were controlled by a computer routine and checked by the A nts

measurer. Variable pressure levels up to 70 Pa in the freque
range 0.001-0.2 Hz were reproducible by the APO generator.
Thus the corresponding oscillation periods of APO could vary
from 5 to 1000 s. Air pressure oscillations were identical all ovegntrol trials

the room, so the experiments with the subjects could be carried out

under ordinary working conditions. The experimental equipmelnt . S . .
could switch APO on and off without any noticeable changes Iid the control trials, most individual characteristics did

the environment. not change significantly during the experiment (column
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C in each graph in Fig. 2). In the individual findings, thkevel of influence but it should be remembered that the
difference between the first and the second testing vargdplitude of APO (6 s) was lower than in other cases.
not only in value but in sign too. This could be the result The feature of periodic APO (15 s) was that they sig-
of a difference in the initial functional state of the sulmificantly improved only some of the indices; others ei-
jects and in their response to mental load. However, ther worsened or did not change. In particular, a signifi-
majority of the indices averaged over the group showedant improvement in attention and short-term memory
tendency to changes of one sign. In particular, short-tefumctions was accompanied by a decrease in mental pro-
memory considerably worsened in the re-testimgssing flexibility. It is probable, that 15-s periodic APO
(Fig. 2E). Some participants noted that their memobgnefit repetitive operating activities by promoting a
was not so clear in the re-testing as it was at the first testeady stereotypical behaviour and facilitating informa-
ing, although their attention level remained high. A pogien retention in short-term memory.
tive tendency was more pronounced for performance rateContrary to periodic APO, quasi-chaotic APO, mod-
and breath-holding duration. This was probably a resalling stochastic APP in the natural atmosphere, had a
of training during the first testing. negative influence on a number of psycho-physiological
The signs of changes in psycho-physiological indicebaracteristics of the subjects. A statistically significant
in the control trials depended to some extent on their ideterioration in attention (Fig. 2A) was accompanied by
tial values. A positive tendency prevailed in the subje@gise in heart rate (Fig. 2F). Other measured parameters
with a lower than average initial level of mental activity.did not significantly change in comparison with control
trials differing considerably in individual subjects both in
value and sign. Significant positive changes were ob-
Experimental trials served only for mental processing flexibility (Fig. 2D).
Quasi-chaotic APO may have some stimulating (posi-
In the experimental trials, the difference in indices btve), though disorganising (negative), effects on a pur-
tween the first testing and the re-testing was considposeful mental activity when prolonged, steady concen-
ably greater than that in the control trials (Fig. 2). Asteation is essential.
whole, all the kinds of APO applied showed some stimu- It should be noted that cases of worsening physical or
lating influence on task performance. However the chanental condition in the experimental subjects, or in the
acter of the subjects’ responses to periodic APO and taesearch personnel, in a course of experimental trials
guasi-chaotic signal (colum@ in each graph) appearedvere not observed. Neither were there any negative after-
to be different. effects associated with exposure to APO. In most cases
Periodic APO positively influenced the indices athe subjects did not experience any unpleasant sensa-
mental activity in many cases. Improvement in attentitions, except for the experiments with quasi-chaotic APO
function was the most unequivocal resl#.001) of when some participants claimed that “something pre-
the exposure to all kinds of periodic APO (Fig. 2A). Theented them from performing the task better”. Experi-
most pronounced effects by comparison with the controkntal observations of changes in heart rate, blood pres-
trials took place when APO with oscillation periods afure and body core temperature induced in human beings
30, 45 or 90 s were applied. Significant improvementsliy exposure to APO will be published separately (pre-
nearly all measured parameters of mental activity dbminary results were reported in Delyukov et al. 1996).
served in those cases were accompanied, as a rule, by a
slowdown in heart rate (Fig. 2F) and an increase .in
breath-holding duration (Fig. 2G). It was noticeable thBiscussion
the positive effects of periodic APO were definitely
stronger in the subjects with a lower initial level of me®PO used in these experiments were very weak, com-
tal activity. pared with the absolute value of atmospheric pressure.
Periodic APO (30 s) exerted the strongest positive iBomparable changes in air pressure can be easily ob-
fluence on mental processing flexibility (Fig. 2D). A staained by puffing or with the help of a small ventilator.
tistically significant effect was noted, independent of tiéevertheless, psycho-physiological characteristics sig-
initial level of mental activity in the subjects. At thenificantly changed in the subjects as a result of a short
same time, short-term memory (Fig. 2E) and attentierposure of 15-30 min to APO. Heart rate has demon-
stability (Fig. 2B) improved under that level of APO, astrated a much faster response (Delyukov et al. 1996).
compared with control trials, only in those individualBhysiological effects caused by APO could be reliably
who had a lower initial level of mental activity. Periodidetected despite the relatively small number of subjects
APO (30 s) could cause excessive stimulation in subjeptsticipating in the study. Gender differences in the re-
with higher than average initial mental activity. If so, thisponse to APO were not found, probably because of the
could impede retention of information in short-terfarge variance in the individual indices and the small
memory. group size.
Positive but less pronounced effects on mental effi- It is widely known that infrasound influences mental
ciency were found in the experiments with periodic AP&xtivity negatively. By analogy to infrasound, the nega-
(6 s). A weaker response might be characteristic of thiae effects of APO on task performance could be expect-
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ed. Surprisingly, periodic APO with frequencies betwed@aevsky RM, Petrov VM, Cornelissen G, Halberg F, Orth-Gomer
1/30 and 1/90 Hz definitely improved mental efficiency. K. Akerstedt T, Otsuka K, Breus T, Siegelova J, Dusek J, Fiser

- B (1997) Meta-analysed heart rate variability, exposure to geo-
One can conclude that APO find some useful resonancer’nagnetic storms, and the risk of ischemic heart disease. Scr

in man in that frequency band. If so, the detrimental ef- ped 70: 199-204
fects of stochastic APO on attention are not very surpri@ener N (1978) The effects of low frequency noise on people — a
ing. Interestingly, the frequencies at which APO effects review. J Sound Vib 58: 483-500

were observed coincided with the very low frequena}‘”sgﬁggerzi”,\% e'?éc',\:g:sfg-rg‘]sgl_g;ggg Infrasonic waves in the atmo-

range of heart rate variability (Task Force of the Europgnoisnel E, Cohen JC, Poisvert M, Thournout A (1987) Weather
an Society of Cardiology and the North American Soci- and acute cardiovascular attacks: statistical analysis and re-
ety of Pacing and Electrophysiology 1996) and also the sults. Experientia 43: 27-32

range of super-slow electrical activity of the brain that RelYukov A, Gorgo Y, Didyk L (1996) Changes in physiological
believed to accompany the formation of functional states &heracieristics in humans caused by extra-low frequency at-
pany mospheric pressure perturbations. In: Proc 14th Int Congr Bio-

(Alajalova 1979). The effects of APO and APP on heart meteorol, part 2, vol 2. Ljubljana, pp 312-320 _
rate variability are currently under investigation. Fonsova NA, Shestova IA, Arons EK (1990) Human time percep-
The total amplitude of natural APP in the middle lati- tion and the cardiac contraction rhythm. In: VV Shulgovsky

L . (ed) Comparative physiology of higher nervous activity. Col-
tudes periodically exceeds the amplitudes of APO usedIection of scientific articles (in Russian). Nauka, Moscow, pp

in the experiments in this study. Consequently, natural 176-188

APP also have the potential to affect human beings, tl@ssreau V (1968) Infrasound. Sci J 4: 33-37

contributing to meteororeactions in man, particularly ‘i?rOSSSpahfgriE'ﬁhf?:s%kuem\j/V:m(jlZzggiyafg\?eg' thteh;trmgesﬁgﬁa{t%nat;?‘%-
one takes into account their prolonged action. Being as-ropagation. Elsevier, New York

sociated with weather-forming processes, solar flaiggen JE, Dunn F (1968) Correlation of naturally occurring infra-
and magnetic storms, they can indeed link living organ- sonics and selected human behaviour. J Acoust Soc Am 44:
isms with various natural and cosmic phenomena, as wasl456-1457 _
presupposed by Vladimirsky (1982). Kolosova OA, Mindlina GE (1987) Effects of meteorological and

The bioloaical effects of APP L t heliofactors on the state of autonomic nervous system and hu-
e Diological efrects o occurnng In nature ar€ manp adaptive possibiliies — a review (in Russian). Zh Nev-

not fully understood. It may be assumed that, as far asropatol Psikhiatr Im SS Korsakova 87(1): 136—141
APP are expected to have a stimulating effect, there miusintyev AN, Gippenreiter YB (1972) The psychology practical
exist an optimal range of the intensity of APP in the en- studies (in Russian). Moscow State University, Moscow, pp

: . A . 101-104
vironment promoting normal activity in human beings. I.fumley JI, Panofsky HA (1964) The structure of atmospheric tur-

so, the lack of APP in the environment might result In pyjence. wiley, New York
passiveness and lower work capacity. On the contravigjidov NM, Sidiki MU, Kilichev IA, Halimova ZY, Gnedykh
excessive, especially stochastic, APP can potentially im-ON (1991) The influence of meteorological factors on the

; death-rate from brain strokes in the flat countries of the Mid-
pair the accuracy of task performance. More I:)ronounCGddle Asia (in Russian). Zh Nevropatol Psikhiatr Im SS Korsa-

effects of APP, both positive and negative, can be expectoya 91(11): 48-49
ed in people suffering from mental or physical healthezernitsky PG (1934) Medical meteorology. Brief handbook (in
problems. Studies of the effects of APP should improve Russian). GIMK Yalta-Crimea

our understanding of the nature of meteorosensitivity. Novikov VS, Myznikov IL, Bortnovsky VN (1992) Cardiac activi-
ty control in man during cyclic changes in barometric pressure

In addition, the intensity and the frequency range of under sealed conditions (in Russian). Aviat Kosmitcheskaya
natural APP are very changeable, and humans have noved 4: 47-49

conscious perception of APP. These two characteristiégisinger MA (1987) Mental processes and disorders: a neurobe-
in combination with the effects of APP on alertness and havioral perspective in human biometeorology. Experientia 43:

memory, m"’?ke APP a 'potentlally hazardous ,faCtgudovkin MI, Raspopov OM (1993) A physical mechanism of the
which might influence environmental safety, e.g. in traf- action of solar activity and other geophysical factors on the
fic or at the workplace. This is yet further justification state of lower atmosphere, meteorological parameters and the
for the task of assessing the environmental role of APP. climate (in Russian). Usp Fiz Nauk 163(7): 113-116

Richner H, Graber W (1978) The ability of non-classical meteoro-

: logical parameters to penetrate into buildings. Int J Biomete-
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