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Abstract. Given the proven féects of weather on the human organism, an attempt to examinfetts:

on a psychological and emotional level has been made. Emotited ¢he bio tone, working ability, ard
concentration; hence their significance in various domains of economic life such as health care, education,
transportation, and tourism.

The present pilot study was conducted in Sofia, Bulgaria over a period of eight months, using five psycholog-
ical methods: Eysenck Personality Questionnaire, State-Trait Anxiety Inventory, Test for Self-assessment of
the emotional state, Test for evaluation of moods and Test “Self-confidence-Activity-Mood”. The Fiodorov-
Chubukov’s complex-climatic method was used to characterize meteorological conditions in order to include
a maximal number of meteorological elements in the analysis. Sixteen weather types are defined depending
on the meteorological elements values according to this method. Abrupt weather changes from one day to
another, defined by the same method, were also considered.

The results obtained by t-test showed that thiEedent categories of weather led to changes in the emotional
status, which indicates a character either positive or negative for the organism. The abrupt weather changes,
according to expectations, have negatiffe@s on human emotions — but only when a transition to the cloudy
weather or weather type, classified as “unfavorable”, has been realized. The relationship between weather
and human emotions is rather complicated since it depends on individual characteristics of people. One of
these individual psychological characteristics, marked by the dimension “neuroticism”, has a fiieohgre
emotional reactions in fferent weather conditions. Emotionally stable individuals are more “resistant” 1o the
weather influence on their emotions, while those who are emotionally unstable have a stronger dependence on
the impacts of weather.

1 Introduction Barnston (1988) performed an experiment in which 62

university student subjects in lllinois kept structured diarieq
The weak but significant relationship between weather ancf their feelings and their productivity for six weeks in early
mood is one of the oldest and most frequent topics in popuautumn. During the same period, he monitored the daily
lar biometeorology. Although the statement seems intuitivelyfrequency of telephone calls to a crisis intervention servics

obvious, the experimental verification of this relationship hasand collected the complete daily weather data for the vicint

been dificult and complex (Persinger, 1975). Studies on theity from a local meteorological research facility. The results|
effect of weather on human emotions are relatively low in show that the weather appears to influence mood and produ
number and in Bulgaria they are an exception. These studtivity, but only to a small extent compared with the aggregate
ies are also diicult to interpret, susceptible of confounding of all other controlling factors. Males experienced a rela
variables, and of mixed results (Scott, 2007). Most of themtively stronger &ect than females. Psychologically troubled
focus on the relationship between the weather and mood. people generally appeared to be mofieeted by weather.
People with mild problems tended to be stressed more whe
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the weather is unstable, cloudy, warm and humid; and leasthese symptoms could be registered during extreme tem-
stressed during sunny, dry, cool weather with rising barometperature changes and during the passage of weather fronts
ric pressure. The crisis service clients with severe problemgTromp, 1979; Fletcher, 1988); rapid drop of atmospheric
reacted oppositely to these two weather types. pressure followed by its rapid rise (Fletcher, 1988); strong
Hribersek et al. (1987) researched 21-months of the callsvinds blowing (Auliciems, 1978; Thomson, 1979; Sulman,
to a telephone counseling service at Louvain. Contrary to1980; Fletcher, 1988).
Barnston (1988) they found that women are more sensitive Some of the authors make attempts to connect the percep-
to weather compared to men, which they explained with hor-tion of weather with the residence of investigated people and
monal diferences. They also explained the phenomenorwith their personal characteristics. Scott (2007) hypothesize
women make more calls when the weather is adverse witlthe “relocated individuals are more susceptible to fluctua-
the fact they prefer to stay at home during severe weathetions in mood stemming from novel weather conditions than
This statement is supported by Trenkle (1982) and Michaeindigenous individuals He has conducted a research with
and Zumpe (1983) as well. 70 life-long Minnesota residents and 25 individuals who have
Persinger (1975) did a detailed study on the relationshipspent minimum of one year living outside of Minnesota. Par-
between the weather and mood. He calculated correlationicipants completed a mood self-report measure online for
between daily self-evaluated mood reports (4 repdatg of  four consecutive weeks to determine positive and negative
10 student subjects and 10 meteorological-geophysical variaffect levels. Data was then matched with corresponding
ables over a 90-day period. The variables are meayoand weather data for the same time period. The author found no
change measures of temperature, barometric pressure, reladpport for the hypothesis; howevesithshine was identified
tive humidity, sunshine hours, wind speeds and global geoas the crucial factor for mood adjustmént
magnetic activity. Multiple regression analyses indicate that Denissen et al. (2008) suggest that the individuéledi
the weather matrix used could account for not more thanences may have atffect on how people perceive the weather.
35% of the mood variance on the day of the evaluation.They press on fact that ferences in sensitivity to daily
Lag correlations over the previous week indicates a greateweather have not been studied previously, but some stud-
number of significant correlations between mood reports andes suggest a link between seasonality and personality, es-
weather of the previous two days. The mean correlation copecially concerning the trait of neuroticism (e.g. Jang et al.,
efficient is 0.27. The author concluded that “lower moods” 1997; Murray et al., 1995) (cit. by Denissen et al., 2008).
are associated with fewer sunshine hours, higher relative hufhey use the Big Five Inventory Test (BFI) to determine if
midity, and smaller humidity variations than “higher moods”. the weather influences in aftérent way people with dif-
It is concluded that mood reports can show weak response téerent personality traits. The test is measuring Extraversion,
antecedent weather fluctuation. Neuroticism, Openness to Experiences, Conscientiousness,
Howarth and H&fman (1984) investigated the relationship and Agreeableness. The authors examine ffexs of six
between eight weather variables (hours of sunshine, precipweather parameters (temperature, wind power, sunlight, pre-
itation, temperature, wind direction, wind velocity, humid- cipitation, air pressure, and photoperiod) on mood (positive
ity, change in barometric pressure and absolute barometrieffect, negative ffiect, and tiredness). They analyze the re-
pressure) and 10 mood variables (concentration, cooperatiosults from an online diary study of 1233 people. They re-
anxiety, potency, aggression, depression, sleepiness, skeptieal main &ects of temperature, wind power, and sunlight
cism, control, and optimism). Data was collected from 24 on negative fiect. Sunlight has a mainffect on tiredness
male subjects over 11 consecutive days. The results shownd mediated theffects of precipitation and air pressure on
that “humidity, temperature and hours of sunshine have thetiredness. According to Denissen et al. (2008) the average ef-
greatest geect on mood. High levels of humidity lowered fect of weather on mood is small, though there is significant
scores on concentration, while increasing reports of sleepi-random variation across individuals, especially regarding the
ness. Rising temperatures lowered anxiety and skepticismaffect of photoperiod. There are also no evidences that the in-
mood scorées dividual differences in weather sensitivity could be explained
Palinkas (2001) compared cold temperatures with mentaby the Five Factor Model personality traits, gender, or age.
processes. He found that low temperatures influence the con- Several findings in general deny the relationship between
centration of attention, memory and general cognitive pro-weather and emotional state in spite of finding some signif-
cesses. There is evidence of a dose-response relation in-icant codficients. Findikyan and Sells (1964) for example
volving decrements in cognitive performance with respect toinvestigated students from Texas, who had to fill out a diary
decline in core body temperature and complexity of tasks perwith their everyday subjective feelings. The group as a whole
formed. However, it is unclear whether thegfeets are due  did not show significant correlations between the weather pa-
to distraction or increased anxiety. rameters and mood, although the female group showed a sig-
Mood disturbances like nervousness, irritability, aggres-nificant negative correlation between the dimension “humid-
siveness or phlegm, reduced concentration of attention aréy” and positive mood.
symptoms of so-called foehn illness. As many authors say,
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Table 1. Distribution of the investigated persons by sex and age (%).

Sex Age groups Mean age
16-20 21-30 31-40 41-50 51-60

Males (44) 25 4 5 7 3 23.48

Females (143) 90 17 13 17 6 26.36

All (187) 115 21 18 24 9 25.68

Watson’s (2000) research is of diary reports of eigkedh 2 Data and methods
ent samples of students from Texas (total number of 478 peo-
ple) for 8-yr period — 1985-1993. Analyzing the amount of The present research took place in Sofia City during 25 day
sunshine and rain, he fails to find consisteffitet on any of  within a period of 8 months (November 1998-June 1999). A
the daily mood variables. Interested if the extreme weathegroup of 187 volunteers was examined. Their number variefl
conditions have anfiect on people’s mood, Watson (2000) for different dates. The group included males and femalgs
also compares days with 0 % sunshine with days with 100 %aged between 16 and 60 yr, without serious disturbances |n
sunshine. He finds that the sunshine only influenced the overtheir physical and mental status. Among the persons exam-
all intensity of participants’ mood reports, not the valence ofined, there were secondary and high school students, teagh-
these reports. ers and university lecturers, workers and pensioners. De-
Driscoll and Stillman (2002) analyzed the calls to tele- tailed information about the gender and age distribution of
phone counseling services (“hotlines”) each serving com-the tested people is given in Table 1.
munities in a major metropolitan area of the United States Five psychological methods were used — four of them in
(Detroit, Washington DC, Dallas and Seattle) for the periodtended for emotional state analysis, while the fifth deter
1997-1998. They investigated associations with subjectivelymined the human temperament.
derived weather types for all cities except Seattle, as well One of the most frequently used questionnaires for assess-
as with individual weather elements as cloudiness, precipiing anxiety as an emotional state is the State-Trait Anxiety
tation, wind speed, and interdiurnal temperature change fotnventory (STAI) (Spielberger et al., 1970). The test has
all four cities. The authors reveal that despite the statisticallybeen adopted for Bulgarian population by Shtetinski and Pas
significant results 6btained in scattered instances, the total palanov (1989). STAI is a self-evaluating test, which com-
number was within that expected by chahead that ‘there  prises of two separate scales, which measure the S-anxigty
was little in the way of consistency with these associations (Y-1 form) and T-anxiety (Y-2 form). In the S-scale, the
One exception is the increase of call frequency during severgnain qualities being under scrutiny are related to the so
weather, When there is obvious concern about the damagecalled “gloomy presentiment” (i.e. the sensation of danger
done by it. of the tension, nervousness and inconvenience type. This
Keller et al. (2005) investigate theffect of tempera- scale measures the situative anxiety. In the T-scale, the as-
ture and barometric pressure on mood and cognition (memsessed qualities are related to the persistent sensation of dan-
ory and cognitive style) of 97 North American participants. ger, tension and nervousness (i.e. it includes the extent of
The authors do not find consistent maifieet of weather  proneness to anxiety). The evaluation of the test results |s
on mood, though they observe that pleasant weather (withlone individually for each researched individual following
higher temperature or barometric pressure) rildted to  the key to the STAI test. The numerical values obtained fof
higher mood, better memory and “broadened” cognitive all items on each scale are collected and the result is com
style during the spring(only this season) ds time spent  pared with test norms for the scale. The marks on both scalgs
outside increaseéd On hot summer days, conversely, spend- can vary in the range between 20 and 80 points.
ing more time outside is associated with deteriorated mood. The Test for Self-assessment of the emotional state
“These results are consistent with findings on seasonal affSAES) was developed by the American psychologists$
fective disorder, and suggest that pleasant weather improveg, Wessman and D. Ricks. It is comprised of four sub-
mood and broadens cognition in spring because people havecales: “calmness-anxiety”, “vigor-tiredness”, “high spirits-
been deprived of such weather during the wihter low spirits” and “self-confidence — lack of self-confidence”
The contradictions in the results of the listed studies revea(Karelin, 1997).
that the issue requires an additional consideration. We hope The test “Evaluation of moods” investigates the most pro
our study, in spite being a pilot limited in time, would con- |onged emotional state, which determines one’s attitude ta
tribute in revealing some aspects of the weather’s influencgyard the environment (Karelin, 1997). The test diagnose
on human emotional state. three states of the mood: normal, euphoric mood, anf
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asthenic state (it shows the negative moods of the subjectthe presumption they could be a source of additional envi-
at the moment of taking the test). ronmental stress on the tested people.

The “Self-confidence-Activity-Mood” (SCAM) Question- Y. Ajizkii (cited by Boksha and Bogutskii, 1980) classi-
naire was developed by specialists from the Military fied the 16 weather types according their impact on human
Academy in Saint Petersburg, and is designed for operationdpiocomfort. He diferentiated three groups:
evaluation of self-confidence, activity and mood of subjects
(Rimskii and Rimskii, 1995).

The Eysenck Personality Questionnaire (EPQ) (Pas- 2. Relatively favorable weather types (I, VI, VIII, XIl);
palanov et al., 1984) does not measure the emotional state
of the subjects. It was included in the study because it is the 3. Unfavorable weather types (VII, XVI, XIll, XVI and
one which has a scale of “lie”, serving as an indicator of the ~ XV), as well as weather types from the second group
reliability of responses. That also makes it possible to rec-  With strong wind blowing (over 9nr3), storm, fog,
ognize the impact of weather on people having major basic ~ hailstorm, blizzard, or sand storm.

personality traits such as extraversion, psychoticism, and esé ¢ ing in th h ith th
pecially neuroticism which is directly connected with human =Y recurrence of testing in the same weather types with the
emotional states and processes. same persons, we managed to eliminate the suspicion that it

Neuroticism and emotional stability are basic personalWas weather thgt Igad; 0 ce_rtain emotional stat.es.. We also
- ) . .. conducted a brief inquiry which helped us to eliminate re-
chz_iracterlstlcs _that_refer to emotionality as a pers_'ona“tysponses of those people whose emotions at the time of survey
Fralt. on physmlogmal level they are connected with the were strongly influenced by external factors. The statistical
inflammability level of the autonomic nervous system and processing of the results included calculation of the average

V'rsci:alr brlﬁ(mi Itrrl]dlxu:#alsvw?o sctore )f(ngfrli Or? nefur(?itrl]usm values and standard deviation for grouped data and compar-
are more 1likely than Ih€ average 10 experience 1eelings agy, analysis through the t-test.

anxiety, guilt, anger, and depressed mood (Matthews an
Deary, 1998). They respond more poorly to environmen-
tal stress, they are often self-conscious and shy, and the§ Hypotheses of the study
may have trouble controlling urges and delaying gratifica-

tion (Goleman, 1997). They are highly emotional and im- 3-1 First hypothesis

pressionable, with strong reactions to the all kind of stimulus; .4 pe assumed thatfiirent weather classes wilfact the

and return slower to the normal state. Emotionally stable in-gyqtignal state of people and that influence will show sta-
dividuals have higher thresholds of emotional reaction, theytistically significant diferences among thefEérent weather
return faster to the normal state after emotionally excitementgroups (favorable, relative favorable and unfavorable).

They are usually calm, steady, and control themselves well:
They have higher adaptive abilities especially in stressful sit- )
uations (Eysenck and Eysenck, 1975). 3.2 Second hypothesis

The Fiodorov-Chubukov’'s complex-climatic method (see It is expected that abrupt weather changes will provoke neg-
Tishkov, 1985) was used to characterize meteorological conative emotions in subjects.
ditions for the purpose of including in the analysis a maximal
number of meteorological elements. The method consider§
cloudiness ass well, an important factor for purposes of our
study as it has been found the sunlight has a signifidéate It is believed that changes in emotional stafieeted by
on mood. Lambert et al. (2002) states thie' rate of pro-  weather will depend on individual fierences of people; they
duction of serotonin by the brain was directly related to the will be stronger in people with high levels of neuroticism.
prevailing duration of bright sunlight and rose rapidly with
increased luminosity Another advantage of the complex-
climatic method is that it has been applied for characterizing

th_e climate of Sofia which makes the results of our study aPDuring the 25 days of testing, seven of the 16 weather types
plicable. were observed — both sunny and cloudy in some of the types
According to Fiodorov-Chubukov's complex-climatic from the groups, with transition of temperature througiCo
method there are three major types of weather: warmand frosty weather. The following weather types have been
weather, weather with transition of temperature throut@,0  observed: Il (slightly cloudy) — in 7 days; VII (rainy) —in 1
and frosty weather. These weather groups include 16 weathefay, VIII (weather with transition of the temperature through
typegclasses (see Figs. 1 and 2). 0°C — warm spell) — in 4 days, IX (weather with transition
Abrupt weather changes from one day to another, definedf the temperature through°@ — cold spell) — 6 days, X
by the same method (Fig. 3) were considered as well, with(slightly frosty) — 2 days, XI (moderate frosty) — 4 days and

1. Favorable weather types (11, I, IV, V, IX, X, XI types);

.3 Third hypothesis

Results and discussion
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Figure 1. Weather classes during the warm part of the year (source: Tishkov, 1985).

N of weather Class VIl (rainy) is observed when cloud cover is more
" classes Vil X X X X X xiv than 710 during the day and night, with precipitation of
Names of Weather with teansitiol rain. In most cases this weather type is connected with atmo-
the weather “beough 0. | Slightly [Moderatd Consi- | Strongly| Hardly spheric frontal passageStich type of weather often provoke
classes wormept] coepen| | O | S | | o depressive mood in peoplgHristov and Tanev, 1978).
- Class VIl and class IX (weather with transition of temper-
Average diurnal - + 00024 |25 004) 15" to 124125 to174] under 174 : :
temperature DO | e e : ature through OC) is characterized by temperatures above
T max + + Below zero and below 0C — during class VIII the maximum tempera-
T min - - Below 7ero ture is above OC, while the minimum and diurnal average
TRRRE temperatures are below@; and during class 1X the max-
Calm ] imum and diurnal mean temperatures are abol@, @vhile
-+ 4+ + 4 p
Windy :i_gg:j the minimum temperature is negative.
st ECEEEE Frosty weather is characterized by negative mean, max|-

mum and minimum temperatures and is divided according|
F?gure 2. Weather classes during the cold part of the year (sourcejig severity in five classes (see Fig. 2).
Tishkov, 1985). On four of the days of the study period abrupt changes of
weather occurred (see Table 2).
XVI (tropical) — 1 day. Here we provide a short description
of the observed weather types during the study period:
Class lll (partly cloudy) is characterized with cloud cover
less than 710 during the day and night. Temperature and hu-The results of all tests and their sub-scales showed an in
midity may vary broadly, but usually the class is character-crease of negative emotions during adverse weather type oc-
ized with moderate values of these meteorological elementscurrences — although in the group of favorable weather type

4.1 Results of the first hypothesis

n
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Weather class for the following day group of favorable classes. Thes&@liences and the mean
LIV YV VIDVEVIE X X X XL XM XXXV, v, average values of the test SCAM showed that the XI type
I o (moderate frosty) has less beneficifileet on human emo-
I ° tional processes and states compared with Ill and IX classes,
::', > = although it is also a part of the favorable group.
5 v o
‘g z:l ° < 4.2 Results of the second hypothesis
P
:‘:; m ° S As we mentioned above, during the period of the research
R S abrupt weather changes on four days were observed. In two
o X ° of the cases a favorable weather class is changed with another
ﬁ X o favorable weather class (X cloudy turns to IX and IX turns
g X ° to Xl cloudy). One of the abrupt weather changes is when
S X o
5 X, S weather turns from unfavorable to favorable class (class VI
< p has been changed with class 1X). We have also observed
SR () o one transition from favorable weather class to unfavorable
= o weather class (when type IX has been changed with VII) (see
i:x ° Table 2).
. 2 5 The results of the hypothesis show that we could speak
xv:‘ o of a tendency of negativity of emotional states during abrupt

weather changes, but not for objective law. Moreover, the
- Weather changes which are unlikely to happen in the place of

iviige aid abript e people are wioviig presence of normal emotional state indicates that abrupt
changes do not have a consistent influence on the human

% - Contrast weather changes emotional state — but are internallyfidirentiated. Probably
there are transitions from one weather class to another which
% = Abraptweaiher changes alter the &ects of contrasting weather changes depending on

the direction of the occurring transitions.
Figure 3. Scheme for determination the contradistinction of the  This is confirmed by analysis of weather changes during
weather changes (source: Baibakova et al., 1966). the dates of the study. Normal emotional state is observed

when the weather is changing to classes from the “favor-

able” group, or when weather turns from cloudy to sunny.
there were contradictory results. It should be concluded thatn cases of transition from favorable weather class to unfa-
weather types defined as “favorable” do not always have a fayorable weather class we observe negative emotional state,
vorable éfect on human emotions. For example, we had in-in our case — heightened anxiety (see Table 2).
vestigated weather types VII (rainy) and XVI (tropical) from
the group of unfavorable weather classes with tests STAI an
SAES. The statistical relation of class XVI (tropical) and
classes llI (little cloudy), VIII (with transition of tempera- The all 187 persons involved in the study have been tested
ture through 0C — warm spell), IX (with transition of tem- once with EPQ. Women prevail forming aboy#3of the
perature through T@C — cold spell) and X (slightly frosty) re- group (see Table 1). The share of neurotic people is 58.3 %
vealed that there are significanttérences only with Ill and  and emotionally stable are 35.8 % (Fig. 4). The mean value
IX weather type. This can be interpreted as low favorability of neuroticism scores is 13.06 for the group.
of classes VIl and X in terms of emotions, and higher for  In our third hypothesis we expected that people with
classes Il and IX. This finding is confirmed by the relation- higher neuroticism scores would be morgeated by the
ship between the above mentioned four classes. In all methweather and its changes. The results entirely confirmed our
ods used in almost all cases (except two) between class llhssumption. We had investigated the relationship between
and IX, on the one hand, and class VIil and X, on the other,emotionally stable people and neurotic people (ambiverts,
significant diferences are realized. Mean average values inthe individuals characterized with the same degree of emo-
different sub-scales showed that the first couple of weathetional stability and neuroticism had been excluded from the
types have a positive impact on human emotions and the se@analysis). The obtained values by t-test are high — not only
ond pair — a negative impact. in its statistical significance, but also as a numerical score.

Significant diterences have been observed between IX The biggest dferences in the sub-scale for high mood are

(weather with transition of temperature througt@— cold  observed in the SAES test (Table 3). Obviously the greater
spell) and I (little cloudy) types at the one hand, and type Xl sensitivity of the neuroticsfiects their emotional reaction to
(moderate frosty) on the other. The latter also belongs to thehanges in environment, including weather changes. As a

ql.3 Results of the third hypothesis
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Table 2. Qualitative assessment of the emotions of the volunteers by mean average valdBsrémtdsub-scales during abrupt weather
changes.

Abrupt weather changes SAES Test

| Il 11 v
Xcl — IXs 4.40 470 436 4.80
/Slightly frosty (cloudy)— Weather with transition Moderately negative,
of temperature through°@ — cold spell (sunny) close to normal state
VIl — IXcl 5.33 563 572 5381
/Rainy — Weather with transition of Moderately Normal
temperature through“@ — cold spell (cloudy) negative emotional state

Test Evaluation of Moods

IXs — Xlcl | Il 1]

/Weather with transition of temperature through® 4.03 4.50 491

— cold spell (sunny}»> Moderate frosty (cloudy) Moderately negative Normal
emotional
state

IXcl - VIl STAI Test — S-anxiety

/Weather with transition of temperature through 44.18 — Heightened anxiety
— cold spell (cloudy)» Rainy

mood — and in lesser extent — the asthenic state of people. E
phoria does not show significant changes in this compariso
as well (Table 3).
The results of SCAM test show that all t-test values ard
statistically significant, but it is interesting that the highest
value is of the sub-scale measuring self-confidence, followe)
by those measuring mood and activity (Table 3). It seem
that one of the peculiarities of neurotics lies in the fact tha
the increased excitability of their nervous system has a stron
[ Emctionally stable B Ambiverts ONeurotic people impact of their self-feeling. Probably this reflects on their
entire perception of the world and strongljescts their self-
Figure 4. Distribution of the investigated people according to di- confidence. Oferent number of tested people on both tests
mention NeuroticisiStability. (SCAM and SAES) could also change the ratio. In the sam
direction works the dferent weather types during the testing
procedure of both groups. Finally, another important fact ig
matter of principle, the same thing is observed for the otherthat the SCAM test has a slightly higher level of reliability of
three sub-scales — which measure other kinds of emotionahe results, which inevitably has given its impact on the ratig
states. Results on these sub-scales are lower but remain stafresults obtained by the fierent sub-scales.
tistically significant. In smallest (but statistically significant)  The results of STAI test showed significanffdirences be-
degree, weatherfiects self-confidence of people with dif- tween neurotics and emotionally stable people, although the
ferent emotional stability. The reasons for this have alreadyare minimal (§iical = 1.98) (see Table 3). STAI has a maxi-
been discussed. mum level of reliability, which makes its results highly accu-
The results of the test “Evaluation of moods” show some'ate. Moreover it measures only S-anxiety while the SAES
specifics of meaningful and quantitative nature. The valuedest does not dierentiate the personal and situational anxi-
of sub-scales which measure mood and asthenic state are n@fy- This is the main reason for the quantitativéietiences
only significant, but also high; while the euphoria result is in measurement of anxiety between these tests, and whi
statistically insignificant. This test shows that the individ- did not &fect the quality of the value of benchmarking which
ual differences in neuroticism dimensiofiexts strongly the ~ rémains significant in both cases.
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Table 3. Comparative analysis by t-quotient of the results of the used psychological methods for the impact of the weather on people with
different neuroticism scores.

SAES Test
Sub-scales Calmness Energy High mood  Self-confidence
S (stable) —93 persons S S S
N (neurotic people) — 135 persons  4.07 3.7r 452 3.53

Test Evaluation of Moods

Sub-scales Mood Asthenic state  Euphoria
S —71 persons S S
N — 92 persons 5.90 457 1.23
SCAM Test
Sub-scales Self-confidence Activity Mood
S — 69 persons S S
N — 95 persons 4.57 2.94 297
STAI Test
S-anxiety S — 67 persons
N — 109 persons 1.99

* The quotients marked with an asterisk are statistically significant.

5 Discussion sults of a more detailed study could be used for determination
the dfect of weather types on human emotions and even clas-
The aim of our research was to reveal tiieet of difer- sifying the weather in a new way accordingly its positive or

ent weather types and abrupt weather changes on peopleiegative ect on the emotional state.
emotions and to find if there areffirences in perception of Another problem we strike concerned testing of people
weather for people with éierent neuroticism scores. with different psychological methods. It has been found that
As a pilot study the present research had some limitationgf a particular group is tested frequently with the same tests
that should be discussed. It did not include tifieet of the  that might lead to inaccurate results because many people
whole number of 16 weather types of the used classificatiorwill give similar answers. That requires testing a bigger num-
for several reasons. Despite the limited number of dates ober of people for a longer period.
testing, the described weather types have alséferdnt fre- Even describing theffect of a limited number of weather
guency during the year. Some of their manifestations are extypes on human emotions we could notice that the neg-
ceptional for the climate of Sofia, like XVI (tropical), XIV ative dfect of the unfavorable weather classes is clearly
(hardly frosty) and XV class (severe frosty). The XV class manifested. This result confirmed the findings of Denis-
has been even excluded from the adjusted classification fosen et al. (2008) who state that the weather consider-
Bulgaria because it's not typical for the country. At the sameably dfects negative emotions measured by items “afraid”,
time, weather class number ll1 (little cloudy) is observed dur- “scared”, “nervous”, “jittery”, irritable”, “hostile”, “guilty”,
ing all months of the year, varying from 1% of the days in “ashamed”, “upset”, and “distressed”. Our findings although
January to almost half of the days in September (46 %). Thestate the weather carffact in a diferent extend the positive
same is valid for rainy weather (class VII) which is observed emotions as well. Actually we found that all of the emo-
throughout the year, ranging from 3 % in January and Februtional states excluding euphoria arfegted by the weather.
ary to almost a quarter of the days in April, May and June. It is understandable because euphoria is an extreme emotion
Weather with transition of temperature trough@(VIIl and influenced by very strong positive factors for the person. The
IX class) is typical for the spring and autumn but is often ob- rest of emotional states aréfected in diferent extend by the
served during the winter as well (Hristov and Tanev, 1978).weather. The strongest is thffect of the weather on mood,
This fact requires more precise choosing of the dates of testwhich varies widely according to the weather characteristics.
ing people in which the weather forecast could play an im-To a smaller extent, weatheffects activity, asthenic state,
portant role. As we found some contradictions in terms ofvigor, anxiety and high mood. Self-confidence is lesser influ-
favourableness of the weather types given by Ajizkii, the re-enced by weather, which could be considered normal because

Adv. Sci. Res., 6, 281-290, 2011 www.adv-sci-res.net/6/281/2011/



Z. Spasova: The effect of weather and its changes on emotional state 289

@ The publication of this article is sponsored

it depends mostly on individual experience, way of life, so- SC ‘ nat by the Swiss Academy of Sciences

cial status, education, etc. It could be concluded from the
present study that weather influences the simple and short-
lived emotional states, while in the complicated and long-
lived emotions its fect is lower or non-existent. References

We also supposed that the abrupt weather change is a
stressor for the human organism and therefore should negg iciems. A: Mood dependency on low intensity atmospheric
atively afect people’s physiological and respectively emo- \4riability, Int. J. Biometeorol., 22, 20-32, 1978.
tional state. This assumption although was not fully con-Baibakova, E., Butyeva, I., llyicheva, E., and Nevraev, G.: Weathef
firmed by the results of the study (see Sect. 4.2). One of the change and its assessment for the medical characterization of cji
possible explanations could be the age of the tested volun- mate. Issues of culturology, physiotherapy and medical physica
teers. They were young and they may have higher potential to exercise, 145-150, 1966.
adapt to Changing weather; while for older peop|e, especia”),BarnStOﬂ, A.: The fect of weather on mood, productivity, and fre-
those with chronic diseases, this would require physiological 9uéncy of emotional crisis in a temperate continental climate, Int
tension which could lead to negative emotions. Another ex-_ J- Biometeorol.,, 32,134-143,1988. _
planation is the character of abrupt weather changes, as whe#’ksha. V- and Bogutskii, B.: Medical climatology and clima-
the weather “improves” (turns from unfavorable to favorable to.therapy’ 1980 (.m Russian).

. . Denissen, J., Butalid, L., Penke, L., and van Aken, M.: Thieats

types or from cloudy to sunny) the emotional state improves

. g . of weather on daily mood: A multilevel approach, Emotion, 8,
as well. The problem requires drawing a deeper attention on gg2_g67. 2008.

itin the future as the abrupt weather changes are expected t@riscoll, D. and Stillman, D.: Weather and emotional state: a searc
increase in frequency with climate change. for associations between weather and calls to telephone couns¢

We also found that the perception of weather and its ing services, Int. J. Biometeorol., 47, 21-34, 2002.
changes strongly depends on individual psychological charEysenck, H. and Eysenck, S.: Manual of the Eysenck Personality
acteristics of people. Our assumption does not confirm the Questionnaire (Junior and Adult), Hodder and Stoughton, 1975
findings of Denissen et al. (2008) who were not able to proveFindikyan, N. and Sells, S.: Some relations of meteorological vari
that the individual dierences in weather sensitivity could be ~ ables to day-to-day fluctuations in subjective feeling, in: Dimen-
explained by the Five Factor Model personality traits (one sions of stimulus situations which account for behavior variance,

of its sub-scales is measuring neuroticism), gender, or age Contract Nour-3436(00), Group Psychology Bronclffic@ of
9 g ’ ge. Naval Research, Research Note No. 1, 1964.

Our findings reveal that neurotic people have higher SenSiFIetcher, R.: “®hn iliness” and human biometeorology in the Chi-
tivity to the weather while the emotionally stable individuals ook area of Canada, Int J Biometeorol, 32, 168—175, 1988.

are more “protected” against the weather influence on theigoleman, D.: Emotional Intelligence, New York, Bantam, 1997.

emotions. Although not dividing the studied group by genderHowarth, E. and Hfiman M.: A multidimensional approach to the
we could in indirect way state that women are more vulner- relationship between mood and weather, Brit. J. Psychol., 74,
able to the weather because they have higher scores of neu- 15-23, 1984.
roticism. The norms of the dimension neuroticism are 9.69Hribersek, E., Van de Voorde, H., Poppe, H., and Casselman, J.: If-
points for men and 13.25 for women (statistically significant ~ fluence of the day of the week and the weather on people using|a
difference). The mean value of neuroticism scores is 13.06 !€lephone support system, Brit. J. Psychiat., 150, 189-192, 198f.

. . : : Hristov, P. and Tanev, A.: Climate of Sofia, Sofia, 1978.
for th.e group investigated by us which could be explained byJang, K., Lam, R., Livesley, W., and Vernon, P.: The relationshig
the higher percent of women.

lusi Id lik hasi hat the thesi between seasonal mood change and personality: More appargnt
In conclusion, we would like to emphasize that the thesis then real?, Acta Psychiat. Scand., 95, 539-543, 1997.

of this work deserves further development, since its theoretiyarejin, A. (Ed.): Encyclopaedia of psychological tests. Personal
cal and appliediects are not negligible. Emotionfiect the ity, motivation, necessities, Moscow, 1997 (in Russian).

bio tone, working ability and concentration; hence their sig- Keller, M., Fredrickson, B., Ybarra, O., Cote, S., Johnson, K.,
nificance in various domains of economic life, such as health Mikels, J., Conway, A., and Wagner, T.: A warm heart and al
care, education, transportation, and tourism. We believe the clear head: The contingentfects of weather on mood and cog-
relation between climatology and psychology has a future in  nition, Psychol. Sci., 16, 724-731, 2005.

theoretical and practical aspects, revealing interesting deper-2mbert, G., Reid. C., Kaye, D., Jennings, G., and Esler, Medt

dences between climatic phenomena and psychical reactions of sunlight and season on serotonin turnover in the brain, Lance,
of humans 7, 360(9348):1840-2, 2002.

Matthews, G. and Deary, |.: Personality traits. Cambridge, UK,
Acknowledgements.  The author would like to thank psycholo- Cambridge University Press, 1998.
gist Petar Zahariev for providing methodological help for this paper. Michael, R. and Zumpe, D.: Sexual violence in the United State$
and the role of season, Am. J. Psychiat., 140, 883-886, 1983.
Edited by: T. Cegnar Murray, G., Hay, D., and Armstrong, S.: Personality factors in
Reviewed by: K. Zaninovic and three other anonymous referees seasonalféective disorder: Is seasonality and aspect of neuroti
cism?, Pers. Indiv. Ofier., 19, 613-617, 1995.

W
1

www.adv-sci-res.net/6/281/2011/ Adv. Sci. Res., 6, 281-290, 2011




290 Z. Spasova: The effect of weather and its changes on emotional state

Palinkas, L.: Mental and cognitive performance in the cold, Int. J. Spielberger, C., Gorsuch, R., and Lushene, R.: The State-Trait Anx-
Cireumpolar Health, 60, 430-439, 2001. iety Inventory: Test manual, Palo Alto, CA, Consulting Psychol-
Paspalanov, 1., Shtetinski, D., and Eysenck, S.: Bulgarian adapta- ogist Press, 1970.
tion of the Eysenck Personality Questionnaire, Psychology, 5,Sulman, F.: Keine Angst mehr vor dendtin: die Wetterdihligkeit

279-292, 1984 (in Bulgarian). und ihre Behandlung, Umsch. FrankfMa 80, 291-292, 294,
Persinger, M.: Lag responses in mood reports to changes in the 295, 1980.

weather matrix, Int. J. Biometeor., 19, 108-114, 1975. Thomson, W.: A change of air, Charles Scribner, New York, 1979.
Rimskii, R. R. and Rimskii, S. A. (compilers): Almanac of psycho- Tishkov, H.: Method of complex-climatic analysis — General clima-

logical tests, Moscow, 1995 (in Russian). tology of D. Dimitrov, (3rd edn.), 1985 (in Bulgarian).

Scott, J.: Impact of weather conditions on mood. The impact of Trenkle, H.: Wetter und Mensch. Medizinische Welt, 33, 1285-128,
weather conditions on mood variability in geographically re-  1982.
located versus non-relocated individuals, Minnesota State Uni-Tromp, S.: Studies on the origin and biologic#leets of the Chi-
versity, Mankato, available alttpy/www.mnsu.edgurgjournay nook in western Canada, in: Biometeorological survey, vol.
2007scott.pdf 2007. 1, part A: Human Biometeorology, edited by: Tromp, S. and
Shtetinski, D. and Paspalanov I.: Methodical guide for work with  Bouma, J., Heyden, London, 191-194, 1979.
the Bulgarian form of the C. Spielberger’'s Anxiety Inventory Watson, D.: Mood and temperament, New York, Guilford Press,
(STAI —form Y), Sofia, 1989 (in Bulgarian). 2000.

Adv. Sci. Res., 6, 281-290, 2011 www.adv-sci-res.net/6/281/2011/


http://www.mnsu.edu/urc/journal/2007/scott.pdf
http://www.mnsu.edu/urc/journal/2007/scott.pdf

