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Abstract 
A number of studies investigating the link between weather and homicides indicate that weather has an effect on the 
occurrence of murder. These studies argue that the weather and its changes can act as stressors, especially for individuals 
who are highly sensitive to stress and thus the weather can have both physiological and psychological effects on human 
behaviour. The aim of the present study is to examine the relationship between temperature (daily Tmean and Tmax) and 
the incidents of homicides in Central and Northern Greece. A total of 137 homicides were registered in the investigated 
area between 1995 and 2004. The results revealed that more than 30% of the registered homicides occurred on a day with 
a Tmean> 25° C and that about 45% of the registered homicides occurred on a day with a Tmax> 25° C while half of them 
were committed with a Tmax> 30° C. The results showed a higher correlation of the number of homicides with Tmax than 
with Tmin. Our findings are in accordance with other studies, which showed an association between crime and increased 
temperature, as well as with theories of criminality, according to which negative affect and violent acts increase as tempera-
ture rise. 
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Introduction

A comparison between Greece and other European coun-
tries, as well as the US, revealed similar decreasing trends in 
the number of homicides [1].  According to the statistics of the 
Greek Police (www.astynomia.gr), in 2015 there was a 18% de-
crease of the reported homicides  compared to 2014. More pre-
cisely, 86 homicide cases were recorded, out of which 16 were 
motivated by robbery. In addition, there were 169 homicide at-
tempts, compared to 155 recorded in 2014 (increase of 9.03% 
in attempts). In 2016, further decrease in homicide cases was 
recorded by the Greek police (www.astynomia.gr) compared to 
2015. There were 81 cases of homicides, out of which 9 were 
motivated by robbery and 132 homicide attempts were record-
ed (21,9% less than in 2015). The statistical data may not be 
entirely accurate and despite the technological progress (use 
of new statistical programs, full computerization in the work 
of authorities, electronic interconnection between authori-
ties), there is still insufficient evidence with respect to crimes 
and perpetrators. Crime trends depend on the coverage and 
reports of authorities, measurement rules, redrafting of crimi-
nal provisions and criminalization and decriminalization of be-
haviour. Besides, the overall downward trend in the number of 
crimes against life in recent years in Greece is only one aspect 
of the criminality phenomenon, compared to intentional man-
slaughter, where the is a general trend upward trend [2].

 Among the factors that affect the incidence of ho-
micides, weather is of particular interest, due to the observed 
association between crime and temperature. Most homicides 
take place between 30° North to 30° South latitudes, and there-
fore in the warmest regions of the world [3]. Crime maps in the 
US presenting the amount of violent crime per capita by state 
confirm that in general the South is particularly violent with 
regards to murder, aggravated assault and property crimes, in 
contrast to the North [4].  A number of studies investigating 
the link between weather and homicides indicate that weather 
has an effect on the occurrence of murder. These studies argue 
that the weather and its changes can act as stressors, especially 
for individuals highly sensitive to stress. Thus, the weather can 
have both physiological and psychological effects on human 
behaviour [3]. According to Gary Becker’s [5] Canonical Model 

of Crime, individuals act in a rational way even when commit-
ting criminal acts, since they calculate costs and benefits. The 
benefits of their actions have to outweigh the costs, in order 
to be carried out. Therefore, the weather can be a predictor of 
crime, since it has an impact on its successful completion, as 
well as on the probability of being sanctioned afterwards [6].  
According to the Social Interaction Theory of Crime, the com-
mitment of a deviant act is influenced by social interactions tak-
ing place on a daily basis [7, 8].  Taken a step further, the condi-
tions under which social interactions take place (e.g. weather) 
could lead to an increased crime rate. Anderson et al. (1995) [9] 
postulate in their General Affective Aggression Model that a 
person’s arousal, state of affect and cognitions are determined 
by various personal and situational variables. In this model, 
temperature predicts violence in a steady and linear relation-
ship [4]. The Routine Activity Theory of Cohen and Felson 
(1979) [10] states that a crime occurs if a suitable target is avail-
able, there is no guardian to prevent the crime and there is a 
motivated offender. According to this theory, during the warm-
er months people leave their homes to travel to public places. 
Within these places, the interactions with many others often 
lead to victimizations. This theory also considers the increase 
in violence as a linear function of increases in temperature [4]. 
Another theory relating temperature to violent acts is the Neg-
ative Affect Escape Model [11, 12].  According to this model, 
negative affect (feelings of irritation, annoyance, or discomfort) 
and violent acts increase as temperature rises, but this happens 
up to a certain inflection point. After reaching this point, there 
will be a decrease in violence as temperature increases because 
it will be more important for a person to escape the heat and 
engage in activities that reduce discomfort, instead of pursu-
ing aggressive motives [13]. Therefore, this model hypothesiz-
es a curvilinear relationship. The same holds true for the Social 
Escape / Avoidance Theory of Cohn et al. (2004) [14], which is 
closely related to the Negative Affect Escape Model. It argues 
that people will try to avoid conditions that could have nega-
tive affect as a consequence. Therefore, on days with extreme 
temperatures (both hot and cold) people will have less social 
interaction, which in turn leads to decreased opportunities for 
the occurrence of violent crime [13]. 
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 Moreover, theories on external conditions argue that 
these can impact human judgment in a way that increases ag-
gression and loss of control [15, 16]. In addition, the literature 
indicates that climatic conditions affect mental health condi-
tions [17], 18]. A number of studies which have explored this 
link have not found a significant correlation between homicide 
rates and meteorological variables. The findings of Michael and 
Zumpe (1983) [19] did not indicate clear links between tem-
perature and monthly number of homicides in different geo-
graphic locations of the US and neither did Maes et al (1993) 
[20], when they assessed the effect of weather variables on 
homicides levels. In a study conducted in Belgium for the pe-
riod 1979-1987, Maes (1993) [21] reported significant season-
ality in suicide but not in homicide [22]. Cheatwood (1995) 
[23] accessed the effect of the number of previous days (i.e. 
before a homicide) in a row in which the discomfort index (a 
combined measure of temperature and humidity used to an-
alyze the relationship of heat and violence) has been over the 
physiologically relevant level over an 8-year span of time. He 
concluded that in all cases the variance explained was quite 
small [13].  The same insignificance for homicides was shown 
by the findings of Yan (2000) [24] on seasonality of suicides in 
Hong Kong. Rotton and Cohn (2003) [25] used cross-sectional 
and time series analyses and showed that temperature is as-
sociated to various violent crimes, such as assault or rape but 
the effect of temperature was not verified for cases of homi-
cide. Nakaji et al (2004) [26] evaluated the seasonal changes in 
mortality rates from main causes of death in Japan (for the time 
period 1970–1999) and found that homicides were “little or not 
at all influenced by seasonality”.  Similarly, Butke and Sheridan 
(2010) [13] analysed data between 1999 and 2004 for the city 
of Cleveland, Ohio and found that while higher temperatures 
are related to higher amounts of aggressive crime they do not 
have an effect on homicides. In addition, Talaei et al. (2014) 
[27] examined various meteorological elements (daily mean 
air temperature, minimum & maximum relative humidity, min-
imum & maximum daily air pressure) in the city of Mashhad, in 
the northeast of Iran, between March 2009 to February 2010 
and their findings indicate that homicide and suicide rates do 
not correlate with any meteorological variables. 

 In contrast, other empirical results suggest that high 
temperature is related to increases in homicides, as well as 
the hit-and-run deaths in Tokyo [13]. Various studies support 
a linear relationship between temperature and violent crime 
[9]. DeFronzo (1984) [28] also found a significant relationship 
between homicide data and the number of ‘Hot Days’ in his 
study. According to the results of Harries and Standler (1988) 
[29] there is no curvilinear effect between temperature and 
aggression, even under conditions of extreme heat [3]. An-
derson (1987) [9] showed that on hotter quarters of the year 
there was an increase in violent crimes. However, a number 
of studies suggest that there exists a curvilinear, inverted-U 
shaped relationship between temperature and crime [4]. It is 
therefore possible that after temperature reaches a threshold 
the behaviour changes and becomes less aggressive [22]. The 
findings of Cohn and Rotton (1997) [8] considering assaults 
and domestic violence in Minneapolis and assaults in Dallas 
indicate the existence of an inverted-U relationship [4].  The 
results of Jacob et al., (2007) [6] show an impact of short term 
weather changes on weekly or daily rates of criminal activity, 
however it was indicated that in the long run this correlation is 
not linear. A series of experiments conducted by Baron and Bell 
[12] in the 70s which examined the influence of high ambient 
temperature on aggressive behaviour showed a curvilinear re-
lationship between aggression and heat. In their experiments 
they used two temperature conditions (34°C for heat and 23°C 
for ‹cool›) and two arousal conditions. The findings indicated 
that aggressive behaviour increases until the temperature 
reaches the threshold of 29°C, and then decreases. It was con-
cluded that high ambient temperatures, particularly when 
other sources of irritation or discomfort coexist, may become 
so annoying that aggression is no longer being enhanced and 
can well be reduced. These results led to the conceptualization 
of the negative affect escape model. Anderson and Anderson 
et al (2000) [30] draw the attention to the fact that the indicat-
ed curvilinear effect could be an experimental artefact, since 
the temperature manipulations were extremely obvious to the 
subjects [3]. Similarly to Baron and Bell [12], a study by Gamble 
and Hess (2012) [4] examining the effects of temperature on 
violent crime in Dallas from 1993 to 1999 found a curvilinear 
relationship between daily mean temperature and daily rates 
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of violent crime. Beyond the threshold of 26.6°C increases in 
temperature lead in rises in crime. Upon this threshold and for 
temperatures up to 32.2°C the relationship becomes negative. 
While the relationship between climatic conditions and homi-
cides is of great interest, it has not been examined sufficiently. 
Having in mind the above data, the aim of the current study 
is to examine the association between temperature (daily Tmean 
and daily Tmax) and homicide incidents (attempted and accom-
plished) in Central and Northern Greece. In Greece there is no 
previous  study exploring results by region and/or frequency 
per time period (e.g. months or seasons).

 Method

Temperature determines weather conditions and most stud-
ies which examine the relationship between weather and 
crime are based on the variability pattern of temperature. The 
temperature data (daily Tmean and daily Tmax in Celsius degrees) 
were obtained from the European Climate Assessment & Data-
set (ECA & D) [31] which “consists of daily station series obtained 
from climatological divisions of the National Meteorological and 
Hydrological Services and stations series maintained by observa-
tories and research centres throughout Europe and the Mediter-
ranean”. Table 1 presents the data used for the purpose of this 
study and in Figure 1 the location of the meteorological sta-
tions is displayed.

Table 1: Temperature data for the time period 1995-2004

Region – Prefec-

ture

Tmean Tmax

Epirus Ioannina (1998-
2004) 

Corfu (1995-
1998)

Ioannina (1998-
2004) 

Corfu (1995-
1998)

Western Mace-
donia

Kozani (1998-
2004)

Hellinikon (1995-
1998)

Kozani (1998-
2004)

Lamia (1995-
1998)

Central Greece Tanagra (2001-
2004)

Agrinio (1998-
2001) 

Hellinikon (1995-
1998)

Tanagra (1995-
2004)

North Aegean Samos (1995-
2004)

Samos (1995-
2004)

Larissa Larissa (1995-
2004)

Larissa (1995-
2004)

Trikala Larissa (1995-
2004)

Larissa (1995-
2004)

Figure 1: presents the location of the meteorological stations 
which are included in the ECA dataset.
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Not all meteorological stations in the investigated area could 
provide the required time period data and therefore some sta-
tions had to be combined. Although Lamia is located in the 
northern part of Central Greece it was included in the region of 
Western Macedonia. In addition, the area of Hellinicon which 
is not located within the investigated area was included in the 
Periphery of Central Greece and Western Macedonia. Since 
data from different stations were used, in some cases Tmean 

equals Tmax (see Fig. 3).

Figure 2: Geographical coverage of available data

Data for homicides in the years between 1995 and 2004 were 
collected by the regional and local police departments and 
include both attempted and accomplished homicides. In the 
present study data from the regions of Epirus, Western Mace-
donia, Central Greece (Continental Greek Region) and North 
Aegean were analysed. In addition, data from the Prefectures 
of Larissa and Trikala (region of Thessaly) have been evaluat-
ed. The mentioned areas represent in total 16.5% of the Greek 
population (investigated area: 1.789.538 - total: 10.815.197) 
and 35.5% of the Greek geographical area (investigated area: 
46.804 km2 – total: 131.957 km2). Figure 2 presents the geo-
graphical coverage of the available data. 

Results

A total of 137 homicides were registered in the investigated 
area between 1995 and 2004 (M = 14, SD = 3). The minimum 
number of homicides per year was 9 (in 1998) and the maxi-
mum was 17 (in the years 1999 and 2002). A monthly and a sea-
sonal analysis were conducted. Linear and exponential regres-
sion analyses for the number of homicides within the selected 
temperature ranges were performed (intervals of 5°C or above 
a certain temperature value).  The results show that 43 (31.4%) 
of the registered homicides occurred on a day when Tmean > 25 
°C and that 61 (44.5%) were conducted on a day when Tmax > 25 
°C (31 of which when Tmax > 30 °C).

Figure 3: Homicides in the investigated area and daily values 
of Tmean and Tmax

According to the monthly analysis, in the time period 1995 to 
2004 only 3 homicides occurred in April (see Fig. 4), whereas 
20 occurred in July (M = 11 per month, SD = 5). Although the 
highest number of homicides occurred in July, November and 
December follow as months with the highest number of ho-
micides (16 and 15 respectively). The number of homicides for 
June and August (a month in which temperature reaches 35°C 
to 40°C) are close to the average with 11 and 12 homicides re-
spectively. Spring is the only season during which the number 
of homicides per month is lower than the monthly average.
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number of homicides (5.8%) occurred when the daily Tmean was 
lower than 5°C, while the highest number of homicides (31.4%) 
occurred when the daily Tmean was higher than 25°C. The num-
ber of homicides per temperature group for Tmean is rising be-
tween groups 1 and 3, is decreasing in the next two groups and 
is increasing again in the last group.

Figure 6: Number of homicides per temperature group (Tmean)

Daily Tmax values for registered homicides ranged from 3.2 
to 41.4 °C. This spectrum of daily maximum temperature was 
divided into the seven following groups: Group 1: 0 to < 5°C, 
Group 2: 5 to < 10°C, Group 3: 10 to < 20°C, Group 4: 15 to < 
20°C, Group 5: 20 to < 25°C, Group 6: 25 to < 30°C, Group 7: 
> 30°C. The number of homicides per temperature group for 
Tmax is presented in Figure 7. The lowest number of homicides 
(0.01%) occurred when the daily Tmax was lower than 5°C, while 
the highest number of homicides (22.6%) occurred when the 
daily Tmax was higher than 30°C. The number of homicides per 
temperature group for Tmax is rising between groups 1 and 4, 
decreasing in group 5 and finally increasing again in the last 
two groups.

Figure 7:  Number of homicides per temperature range (Tmax)

Figure 4: Monthly analysis for homicides and temperature 
data (1995 – 2004)

The seasonal analysis (see Fig. 5) shows that most homicides 
occurred during summer (31%), followed by autumn (27%), 
winter (23%) and spring (18%). The number of homicides in the 
summer period is 72% higher than in the spring. 

Figure 5: Seasonal analysis for homicides and temperature 
data (1995 – 2004)

Daily Tmean values for registered homicides ranged from 1.2 to 
33.0°C. This range of daily mean temperature was divided into 
the six following groups: Group 1: 0 to < 5°C, Group 2: 5 to < 
10°C, Group 3: 10 to < 20°C, Group 4: 15 to < 20°C, Group 5: 
20 to < 25°C, Group 6: > 25°C. The number of homicides per 
temperature group for Tmean is presented in Figure 6. The lowest 
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The results of the linear and exponential regression analysis 
that were performed for the number of homicides per tem-
perature group are presented in Table 2. 

Table 2: Regression analyses of temperature range of 
reported homicides for years 1995–2004

Ele-

ment

Anal-

ysis
b R R2 R2

adj.

Tmean

Linear 4.429 0.709 0.503 0.379
Expo-

nential
0.213 0.719 0.517 0.396

Tmax

Linear 4.500 0.839 0.704 0.645
Expo-

nential
0.448 0.780 0.609 0.531

For Tmean in the linear regression R2 = .503 and in the expo-
nential regression R2 = .517 and for Tmax R

2 = .704 in the linear 
regression and R2 = .609 in the exponential regression. In the 
linear regression analysis the value of b was similar for Tmean (b = 
4.42) and Tmax (b = 4.50). In contrast, in the exponential regres-
sion analysis for Tmean the value of b was much lower (b = .21) 
than the one for Tmax (b = .44). The results indicate a stronger 
correlation of homicides with Tmax than with Tmean.

Discussion

The present study indicates a stronger correlation of homi-
cides with Tmax, than with Tmean. This finding is in accordance 
with the Negative Affect Escape Model [11, 12], according to 
which negative affect, such as feelings of irritation or discom-
fort, and violent acts increase as temperature rises. However, 
the findings of the monthly analysis, according to which most 
homicides occur in July, even though the warmest days usually 
include the first week of August, could indicate that there is a 
threshold of temperature beyond which aggression decreases. 
In our study only 2 homicides were reported at Tmean > 32°C. 
On the other hand, it could be possible that after the second 
week of August the temperatures begin to decrease. The 
different results of the studies indicating a linear or curvilinear 
relationship between weather and crime can be partly traced 
back to the different measurements. While a number of studies 
focuss on the measurement of the short-term relationship be-
tween these variables using hourly, daily, or weekly microdata, 
other studies concentrate on the measurement of the same re-
lationship by using aggregate annual data. 

We found that most homicides occurred when Tmean was 
higher than 25°C and Tmax was higher than 30°C and in addi-
tion most murders occurred in summer followed by autumn 
and therefore the results support Routine Activity Theory [10]. 
It is therefore likely that homicides in Central and Northern 
Greece occur mostly during vacations (i.e. summer / early au-
tumn). If this explanation holds true, it would mean that the 
increased number of homicides in the summer and autumn is 
more strongly related to variations in people’s activity patterns 
and the greater risk of victimization when being outside, than 
to changes in weather conditions. The findings of a study con-
ducted by Copus and Laqueur [32] in 2014 showed that during 
large scale sporting events there was a decrease in crime rates 
in Chicago. According to the authors this drop can be traced 
back to the fact that people watch the games at home and that 
there are therefore less people in public spaces. The decrease 
in crimes of 25% in Chicago during the Super Bowl supported 
this view [32]. As the climate becomes warmer worldwide it 
is essential to conduct further studies on the relationship be-
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