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ABSTRACT 

 

Homicide is a leading cause of death in the United States in younger people and costs 

Americans millions of dollars in loss of life.  Further strain is placed on the taxpayers 

when emergency services are strained during times of increasing violence with 

inadequate coverage and the opposite of decreased activity with too much coverage by 

personnel.  Different types of trauma have various needs and requirements be 

performed by emergency services and hospital staff and the ability to better predict the 

type of trauma can increase efficiency of the departments affected.  This thesis 

acquired data from the Harris County Medical Examiner’s Office which lists the dates 

and types of injuries the victims sustained.  Homicide data was cross-tabulated with 

weather information obtained from the National Centers of Environmental Information 

to determine the maximum temperature for the day the incident occurred.  Chi-square 

and ANOVA analyses were performed to determine if weather had any significant 

effect on weapons used, firearm, blunt force, sharp force, asphyxia, and thermal, to 

commit homicide and no significant correlation was found with regards to temperature 

or precipitation and when both weapons and the victims’ race and sex are considered 

with temperature.  
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CHAPTER I 

INTRODUCTION 

Research Objectives  

Criminological research into human behavior has been an area of interest since 

the beginning of humanity.  Of additional interest within the forensic investigative 

field is how external stimuli can influence people’s criminal behavior.  Cohen and 

Felson (1979) have stated that crime occurs when the situations presented are 

conducive to violence.  Other studies have shown a significant relationship between 

weather and violent crime (Anderson, 1989; Anderson & Anderson, 1984; Baron, 

1972; Baron & Bell, 1976; Butke & Sheridan, 2010; Cotton, 1986; Harries & Stadler, 

1988; Lab & Hirschel, 1988; & Rotton & Frey, 1985).  Anderson (1989) provides a 

good overview of the relationships between homicide rate and extreme heat, 

irritability, and aggressiveness.  In addition to studies linking increased violence and 

homicide tendencies with higher temperatures, a study performed by Atherton, Harper, 

and Abrams (2005) found that trauma admissions to hospital emergency departments 

(especially for children) also increase when temperature increases.     

The weather has such a significant influence on behavior that, according to the 

Federal Bureau of Investigation (FBI), it is considered to be one of several factors 

affecting violent crimes, and by extension homicide (Uniform Crime Report 

Handbook, 2004).  Violent crime is a leading cause of death in the United States in 
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younger people, with homicide accounting for 1.2% of all violent deaths in 2010 

(Crime in the United States, 2010).   

The relationship between weather and homicide rate has been directly 

supported and contested in the research.  Anderson, Deuser, and DeNeve (1995) have 

found that a person’s aggression levels increase linearly with increasing temperature.  

Conversely, a more recent study performed in Dallas, Texas by Gamble and Hess 

(2012) found a circumlinear relationship between aggression and temperature.  

Namely, violent crime depicted a linear increase up to 26 degrees Celsius, but the 

relationship levels out between 27 and 31 degrees Celsius, and decreases linearly 

above 32 degrees Celsius.  A studies performed by Rotten and Cohen (2003) found 

that temperature had no significant effect on homicide frequency despite the findings 

of several other studies. 

Significance of Research 

 This research will contribute to existing gaps in the literature on human 

behavior in relation to weather patterns and its influence on homicide rates, 

specifically focusing in Harris County, Texas in the Southwestern region of the United 

States.  Even though previous studies have presented data on seasonal patterns and 

crime, this study incorporates an important variable – the type of weapon used. 

The information gained can assist healthcare facilities in addressing facility 

usage, costs, and indirect costs in response to increased violent crime.  The research 

can also be used by law enforcement agencies, fire departments, emergency medical 

services, healthcare facilities, medical examiner’s offices, and local justice of the 
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peace/coroners in allocating resources during periods of time when violent behaviors 

are expected to increase and better address the needs of the communities they serve.   

In 1996, for example, the Department of Justice approximated that the 

monetary losses from homicide alone totaled $700 million in medical costs, $32.7 

billion in other tangible costs, and $60 billion in quality of life losses (Victim Costs 

and Consequences, 1996).  In addition, the effects of weather on violent human 

behavior can increase as the expected average U.S. temperatures are expected to rise 

between 3.6 to 7.2 degrees Celsius by the year 2100, due to the effects of Global 

Warming.  By extension, an increased temperature can cause an increase in violent 

behavior placing a further strain on healthcare facilities, law enforcement agencies, 

fire departments, emergency medical services, medical examiner’s offices, and justice 

of the peace/coroners. 

Baron and Bell (1976) developed a model known as The Negative Affect 

Escape Model which proposes that aggression and resulting violent activities increase 

with rising temperatures until a certain point where the increasing aggression and 

violent activities level out and subsequently decrease as temperatures continue to rise.  

In short, the theory states that people tend to interact less with increasing temperatures.  

Decreases in human interaction beyond this point make it less likely for their negative 

affect to result in violence.  Additional studies performed by Bell (1992) reversed their 

previous conclusion supporting a circumlinear model, as it lacked data from homicides 

occurring in high enough temperatures.  In contrast, Anderson and Anderson (1984) 

performed a study in Houston, Texas which revealed a linear relationship between 
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homicides in relation to rising temperatures, but did not differentiate between weapons 

used. 

Research Goals 

The focus of the study was to confirm the existence of a relationship between 

weather and homicide frequency.  The study also focused on showing the existence of 

a relationship between ambient temperature and weapon usage (sharp force, blunt 

force, asphyxia, gunshot, shotgun, and thermal) in homicides.  Previous studies did 

determine a relationship between temperature and homicide rate or general violent 

crimes, but no study has attempted to determine a relationship between temperature 

and weapon categories and if there was a difference in choice of weapons based on the 

weather conditions at the time of the incident.  The ability to better predict, what 

weapon would be used during a homicide can better prepare responding agencies to 

handle certain calls and allocate appropriate resources required in these circumstances.  

Medical staff would better be able to prepare their facilities for incoming trauma 

patients of a certain variety and if the deceased was unable to be transported, law 

enforcement agencies and other evidence collecting bodies would be better prepared to 

collect a certain type of evidence more frequently.  Additionally, no previous study 

was found that utilized the Harris County Medical Examiner’s Office’s data on 

homicides. 

Previous studies analyzing the relationship between weather and homicide 

rates have had conflicting results in circumlinear and linear relationships.  This study 
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was performed to determine the presence of a circumlinear relationship between 

weather and violent acts. 

This study is based on seven null hypotheses:  

1. There is no correlation between ambient temperature and homicide 

frequencies.   

2. Weapons used to commit homicides had no correlation with ambient 

high temperature.   

3. Homicide frequencies will not be lower above 32 degrees Celsius. 

4. Homicide frequencies will not be lower with temperatures below 26 

degrees Celsius. 

5. Weapons used to commit homicides had no correlation with 

precipitation.  

6. The victims’ sex had no correlation with weapon usage and 

temperature. 

7. The victim’s race had no correlation with weapon usage and 

temperature. 

There has been no prior study conducted using the data set provided by the 

Harris County Medical Examiner’s Office to determine any causal relationship 

between weapon usage and temperature.  There has also been no significant prior 

research into differentiating weapons used in relation to weather patterns, in terms of 

ambient temperature or precipitation, which was found during the literature review.  

This thesis aims to remedy the lack of usage of the available data and provide 
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coverage in the literature for factors that may explain why certain weapons are used to 

commit homicide.  
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CHAPTER II 

LITERATURE REVIEW 

What is Homicide 

 “The Uniform Crime Reporting (UCR) Program defines murder and 

nonnegligent manslaughter as the willful (nonnegligent) killing of one human being by 

another.  The classification of this offense is based solely on police investigation as 

opposed to the determination of a court, medical examiner, coroner, jury, or other 

judicial body.  The UCR Program does not include the following situations in this 

offense classification:  deaths caused by negligence, suicide, or accident; justifiable 

homicides; and attempts to murder or assaults to murder, which are scored as 

aggravated assaults (Crime in the United States, 2004, p. 15).”  

 In contrast to the FBI’s definition (Crime in the United States, 2004), 

medically, all deaths caused at the hand of another individual, whether justifiable in 

the law or not, are homicides.  Additionally, law enforcement may classify certain 

deaths as accidental (for instance in accidental firearm discharges, although another 

individual manipulated the firearm).  All data provided in this study use the medical 

definition and include cases which may have been deemed justifiable or accidental per 

legal standards (Dorland’s Illustrated Medical Dictionary, 1988, p. 773). 
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Weapons Used to Commit Homicides 

 Wounds are caused by a mechanical force against a portion of the human body 

(Ohshima, 2000).  Various weapons can be used to inflict trauma on a person and if 

the inflicted damage was severe enough, would cause the assailant to commit a 

homicide.  Weapons used in these events leave a characteristic patterns on the victims 

which are further classified into specific forms and types of trauma.  Wound 

examination is performed to determine the temporal spacing of the trauma and if it 

was the primary trauma leading to the cause of death (Ohshima, 2000). 

 Handguns (semi-automatic pistols and revolvers) are the primary weapons 

used in firearm-related fatalities, which produce a single projectile propelled by the 

ignition of gunpowder or another propellant.  Rifles and shotguns are used less 

frequently but are still considered a firearm related death and result in injuries from a 

single projectile or several smaller projectiles depending on the type of firearm and 

ammunition loaded.  Firearm-related deaths are usually divided into the distance the 

weapon was from the decedent, categories being contact shot, close-range shot, and 

distant shots.  Contact gunshot wounds occur when the weapon is fired with the 

muzzle of the weapon is in contact with the body.  Close-range shots occur when the 

firearm is not in contact with the body, but close enough to have gun smoke and other 

firearm-related debris deposited on the body.  Distant shots are defined as when the 

firearm is too far to leave any additional residues (Ohshima, 2000; Spitz, 2006). 

 Blunt force trauma is a large category, which includes various types of injuries 

to the body: contusions, abrasions, and lacerations.  Contusions, or more commonly 
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called bruising, are hemorrhages into the skin or underlying tissues and organs.  The 

severity of the contusion is largely dependent on the force applied or the location of 

the trauma.  The shape of the contusion is dependent on the shape of the object used to 

inflict the injury or the location of the trauma.  An abrasion is a scrape that removes 

the upper layers of a person’s skin.  Less commonly, abrasions can also include lower 

underlying tissues and bone depending on the severity.  An abrasion may also be 

called by other names depending on the mechanism the injury occurred e.g. graze, 

scratch, or brush burn.  Lacerations are tearing of tissue caused by a blunt object.  The 

direction and force of the impact with the blunt impact can affect the appearance and 

depth of the laceration as well as if additional trauma is present, including fractures.  

Lacerations are typically characterized from sharp force trauma by the presence of 

tissue bridging as the tissues are torn apart rather than cut apart (Mole, Heyns, & 

Cloete, 2015; Spitz, 2006). 

 Sharp force trauma includes injuries obtained from cutting and stabbing.  

Sharp force injuries are never abraded and lack the characteristics of a tear or 

laceration.  An incised wound, or commonly known as cut, results when sharp objects 

are dragged across the surface of the skin with enough force to open the skin 

producing an injury that is longer than it is deep.  The wound edges do not have to be 

regularly shaped as the weapon itself may cause different injury patterns dependent on 

the shape of the object.  A stab wound results from a sharp object penetrating a 

person’s body with a wound that is deeper than it is long on the surface of the skin.  
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There is little crushing and tearing involved in a sharp force injury, which causes a 

lack of bruising and tearing (Crowder, Rainwater, & Fridie, 2013; Spitz, 2006). 

 Asphyxia is a general term that simply means a lack of oxygen to the brain.  

For the purpose of this study, asphyxia will pertain solely to the aspects of homicide.  

Compression of the neck blocking the airway or by blocking blood flow through the 

carotid arteries to the brain is a form of asphyxia caused by strangulation.  Obstructing 

the airway causes anoxia similar to neck compression as it blocks the airway.  This 

can be caused by positional asphyxia, which places the body into a position into which 

it cannot expand the lungs, or smothering with a hand or object.  Compression of the 

chest can also interfere with normal respiration by inhibiting the lung’s ability to 

expand.  Anoxia can also be achieved by the exclusion of oxygen from the 

environment with other gasses such as carbon dioxide, carbon monoxide, and cyanide 

poisoning (Miyaishi, Yoshitome, Yamamoto, Naka, & Ishizu, 2004; Spitz, 2006). 

 Thermal injuries are the result of the body’s contact and prolonged exposure to 

a high-temperature environment.  Thermal trauma is divided into three categories.  

First-degree burns are superficial affecting the upper layers of skin.  Second-degree 

burns occur when the upper layer of skin is destroyed and causes blistering.  Third-

degree burns involve the entire thickness of skin and grafting is often necessary.  In 

severe cases, charring is the complete destruction of the skin and underlying tissues 

and can be considered a fourth-degree burn.  Thermal injuries do not have to solely 

include a fire as a source and can also be caused by high-temperature water and steam 

Spitz, 2006).  
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Weather’s Significance 

Several studies have shown a significant relationship between weather and 

general violent crime (Anderson, 1989 & 2001; Anderson and Anderson, 1984; 

Anderson, Anderson, Dorr, DeNeve, & Flanagan, 2000; Baron, 1972; Baron & Bell, 

1976; Butke & Sheridan, 2010; Cohn & Rotton, 1997, 2003; Cotton, 1986; Harries & 

Stadler, 1988; Lab & Hirshel, 1988; Rotton & Cohn, 2000, 2001; & Rotton & Frey, 

1985).  All major crimes have also been shown to have a seasonal implication with 

their occurrence more likely to occur during the peak summer months (McDowall, 

Loftin, & Pate, 2011). 

Higher temperatures have been shown to increase negative affect as 

temperatures also increase (Anderson, Anderson, & Deuser, 1996; & Anderson, 

Deuser, & DeNeve, 1995).  Many studies have indicated that aggression increases 

linearly with the ambient temperature and that areas that have higher year-around 

temperatures have higher rates of violent crime (Anderson, 1989).  

Linear Relationships 

The linear relationship hypothesis follows the ideas of the General Affective 

Aggression Model and the Negative Affect Theory, which hypothesizes that increases 

in a person’s aggression levels are associated with increases in temperature, increases 

the likeliness of the effected person behaving more aggressively (Bushman, Wang, & 

Anderson, 2005).  Figure 1 depicts the relationship. 
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Figure 1: Relationship between temperature and mean assault during high assault 

periods (9:00 p.m. to 2:59).  Bushman, Wang, & Anderson, 2005.  p. 76 

An additional study by Anderson, Deuser, and DeNeve, 1995, had also supported the 

linear relationship.  The General Affective Aggression Model and Negative Affect 

Theory are also reinforced by the Routine Activity Theory, which suggests that violent 

crime occurs whenever conditions are conducive for a crime to be committed; this 

includes increasing temperatures increasing aggression levels causing a favorable 

environment for crime such as people meeting together due to favorable weather 

conditions (Cohen & Felson, 1979). 

A study performed in Sao Paulo, Brazil, one of the most violent cities in the 

world, found that violent crimes occur most frequently when people have free time 

ranging from vacation during the summertime to nights and weekends (Ceccato, 

2005).  Anderson (1989), Anderson and Anderson (1984), Butke and Sheidan (2010), 
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Cotton (1986), Lab and Hirschel (1988), Harries and Stadler (1988), and Anderson 

(1987) have all observed a linear relationship between temperature and violent crime 

for their respective studies performed in Houston Texas, Chicago Illinois, Cleveland 

Ohio, Charlotte South Carolina, and in nationwide searches of national crime 

databases.  Sorg and Taylor (2011) found that urban street robbery would increase 

when temperature would also increase.  This study also found that aggressive 

behaviors, such as robbery, would increase disproportionally across various socio-

economic statuses with the lower socio-economic status groups being affected more 

by increasing temperatures.  All these studies were founded on the routine-activity 

theory and found that violence increased linearly as the temperature also increased. 

In contrast to several previous studies, Pererira, Andresen, and Mota (2016) 

found no statistically significant difference across seasons with their corresponding 

variations in temperatures.  The study did; however, find that there was a significant 

change in homicides during the weekends and evenings, which again gives credence to 

the Routine Activity Theory, which states that homicides are more likely to occur 

when people have the time to commit these crimes.  This study also did not support 

the Aggression Theory stating that weather would not have an effect on homicide 

frequencies and that time and location played a more important role. 

Curvilinear Model 

Alternatively, a different hypothesis put forth by Baron (1972) proposed that a 

threshold exists causing either no increase or a negative increase to aggression and 

was additionally confirmed by human trials (Baron & Bell, 1975, 1976).  The studies 
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found that at temperatures greater than 27 degrees Celsius would cause a decrease in 

aggressive affects in people.  This theory was expanded by Anderson (1989) and 

became known as the Negative Affect Escape model and states that people under 

higher stress from higher temperatures are more likely to avoid aggressive tendencies 

as their escape motives are increased.  It also states that people are less likely to be 

around each other in extreme heat and therefore, decreases the likelihood of people 

being able to behave aggressively towards one another.  Gamble and Hess (2012) who 

found that in Dallas, homicide rates would increase with increasing temperatures to a 

temperature threshold and then decline with further increasing temperatures 

additionally support this model.  Figure 2 illustrates the findings of Gable and Hess 

(2012) and their depiction of a curvilinear model. 
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Figure 2: Mean daily aggravated assaults (+/- 1 standard deviation) by mean 

temperature, Dallas Texas, 1993–1999. Gamble and Hess, 2012. P. 242 

This model is however contested by Bushman, Wang, and Anderson (2005) 

who stated that there was stronger evidence for the Negative Affect Theory rather than 

the Negative Affect Escape Model due to the limited data collected in the previous 

studies neglecting to account for the time of day the incidents occurred.  

Weather’s Implication 

 Impending climate change can hold a significant effect on violent crime if 

increasing temperatures increase aggressive behaviors in humans.  The relationship is 

contested as mentioned, but weather’s effect has not been denied (Gamble and Hess, 

2012).  Regional mean temperatures in the U.S. are expected to rise between 3.6 and 

7.2 degrees Celsius by 2100 (Intergovernmental Panel on Climate Change, 2007).  

Depending on the relationship weather influences behavior, crime can increase 

linearly with the temperatures or begin to decrease as higher temperatures will become 
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more common (Gamble and Hess, 2012).  Figure 3 shows a possible shift in assaults 

with regards to temperature by Gamble and Hess (2012). 

 

Figure 3: Interaction of mean daily temperature and daily counts of aggravated 

assaults: Potential shift of the response function with increasing temperatures.  

Gamble and Hess, 2012, p. 244 

Ranson (2012) agreed that temperature had a strong effect on criminal 

behavior.  This study was conducted to learn the possible effects of increasing 

temperatures due to how climate change could have in the criminal justice field by 

causing increasing violence and criminal behavior.  Ranson (2012) suggested that 

increasing temperatures would cause an additional 22,000 murders, 180,000 rape 

cases, 1.2 million aggravated assaults, 2.3 million simple assaults, 260,000 robberies, 

1.3 million burglaries, 2.2 million cases of larceny, and 580,000 cases of vehicle theft 

in the United States Alone.  



Texas Tech University, Jaxon Ward, May 2018 

 

17 

 

Mares (2013) found that most major crimes are expected to increase with 

rising temperatures, even though the relationship was modest, increasing temperatures 

could be expected to compound and increase all violent crime rates.  A later study by 

Mares and Moffett (2015) suggested through their model that each increase in 

temperature by 1 degree Celsius, the homicide rate is predicted increase by 5.9%.     

Despite increasing temperatures effect on violence, weather includes additional 

factors.  Precipitation also causes a significant effect on violent crime occurrence.  

Kieltyka, Kucybala, and Crandall (2016) found that precipitation could decrease the 

occurrence of violent crime by as much as 9.8%.  Mares (2013) theorized that the 

decrease seen in violent crime during days with rainfall could be that the ambient 

temperature would be driven down by precipitation decreasing the aggression present 

in individuals.  Mares (2013) also suspected that decreased violence crime could also 

be explained that people are less likely to leave their residences due to the inclement 

weather. 

Rotton and Cohn (2003) performed an archival study of violent crime and 

homicide and contrary to several previous and following studies, did not follow the 

general aggression model.  Their study found that temperatures were associated with 

assault, rape, robbery, burglary, and larceny.  Their study did; however, find that 

temperatures were not associated with instances of homicide.  Rotton and Cohn’s 

findings were additionally fortified with Talaei, Hedjazi, Rezaei Ardani, Reza, 

Fayyazi Bordbar, and Talaei (2014) who additionally found that no significant 

correlations was present between homicide and suicide frequencies.  They also, 
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similarly to the other studies, found that violent crime, except for lethal, would 

increase in relation to temperature and other meteorological factors.  

The relationship between weather and violent crimes is of great importance as 

it would better help emergency responders, medical personnel, law enforcement 

agencies, medical examiner’s offices, and other medically related professionals better 

equip themselves for the pending change.  A linear relationship could potentially 

increase the incidence of violent crime and homicide.  Which would greatly affect the 

cost to the taxpayers and directly and indirectly effect healthcare use and costs.  

Violent crimes in general, besides loss of life, can affect costs including disability, loss 

of productivity, and decreases to quality of life.  Being better prepared for any increase 

in violent crime would allow for better prediction as well as support efforts of 

prevention and preparedness (Gamble & Hess, 2012). 

Seasonality of Crime 

Andresen and Malleson (2013) investigated further into the seasonality of 

crime in relation to the routine activity theory.  Their study looked at assaults, burglar, 

robberies, sexual assaults, thefts, thefts from vehicles, and vehicle thefts.  Similarly to 

the other studies, these crime were almost consistently lower with regards to frequency 

during the winter months which also coincides with deceased temperatures and also 

times when people prefer to remain in their residences and thus lowering their chances 

of being involved in a violent crime.   

This study; however, did not include homicide data to determine if any causal 

relationship was present between temperature and homicides.  Semmes, Dillane, and 
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Ditton (2002), also found that not only did crime occur more frequently within certain 

seasons, but that people would become more fearful of the actual crime occurring 

despite the crimes they were fearful of occurring did not exhibit a seasonal pattern. 

Victimization 

 Like-Haislip and Miofsky (2011) reported that a well-studied divide is present 

in the literature pertaining to victimization based on sex with males being more likely 

to be murdered than females.  Another divide between male and female victims found 

by Like-Haislip and Miofsky (2011) is that females were more likely to become victim 

of routine activities as females are more likely to be murdered when they are in the 

situation to be murdered leading to higher rates of intimate partner homicide.  

Neighborhood conditions are a larger indicator of males’ risk of homicide 

victimization.  The study by Like-Haislip and Miofsky (2011) also found that the 

victims’ race and victims’ sex when combined could also produce correlations that are 

not seen by other racial and sex groupings.  

 According to a study by Lo, Howell and Cheng (2013), African Americans are 

more likely to become homicide victims, especially in the younger population.  

Jennings, Piquero, and Reingle (2011) also found that the victims’ race was also 

correlated the offenders as they are more likely to be within the same racial group.  

Both studies linked the probable increase in rate of African American victimization 

based on the socio-economic status of the victims and the offenders.  Like-Haislip and 

Miofsky (2011) also found that African Americans and Hispanic populations are more 

likely to be victimized than White racial groups.  



Texas Tech University, Jaxon Ward, May 2018 

 

20 

 

 A study performed by Felson and Pare (2010) found that weapons used to 

commit homicide were significant when compared to race.  In the United States, 

geography northern Whites were less likely than southern Whites to be victims of 

firearm related homicides and assaults, but not for other weapons.  African Americans 

were found to be more likely to be victims of firearm violence than whites, but no 

geographical separation was able to be observed.  The study found that although 

firearm deaths were more likely to occur, there were no significant differences in the 

unarmed assaults and homicides when in comparison to the other racial groupings.  

  

  



Texas Tech University, Jaxon Ward, May 2018 

 

21 

 

CHAPTER III 

METHODS  

Data sources 

 Data for this study was obtained from the Harris County Institute of Forensic 

Sciences, which serves as the crime laboratory and medical examiner services for 

Harris County, Texas.  Harris County had an estimated population surpassing 4.5 

million people in 2015 making it the third largest county in the United States.  The 

racial makeup for the population consisted of 41% Hispanic, 31% Caucasian, 20% 

African American, and 8% Asian (U.S. Census Bureau, 2015).  The office had 

recorded 2,007 homicides spanning from January 01, 2010 through December 31, 

2014.  Each homicide report contains injury information including the injury type 

(sharp force, blunt force, asphyxia, gunshot, shotgun, and thermal) and injury location; 

which can potentially be different from the location of death in cases where 

individuals were transported from a scene and died later either in a hospital or a 

different location.  The injury information used is the initially 911-call date; which is 

the closest approximation able to be obtained in homicide cases.  In addition, the 

information obtained also consists of the date of the injury precipitating the homicide.  

Cases involving decomposition were removed from the data pool, as an accurate date 

of injury will not be able to be obtained.  All information is provided on the deceased 

death certificates, which are government documents and are subject to the Texas 

Public Information Act.  
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Meteorological Data  

Weather information was obtained from two local airports in the Greater 

Houston Metro.  William P. Hobby International Airport was used for weather 

information for homicides occurring the southern half of Harris County, with interstate 

highway 10 being used as the dividing line for the north and southern half of the 

county.  George Bush Intercontinental Airport weather data will be used for all 

weather information for homicides occurring in the northern half of Harris County.  

All weather information is readily available from the National Centers for 

Environmental Information of the National Oceanic and Atmospheric Administration.  

Figure 4 illustrates Harris County with its division by interstate highway 10.  Harris 

County has an area of 1,777 square miles.  The majority of the unincorporated areas of 

the county is in the northern half above interstate highway 10 and has 34 incorporated 

municipalities. 
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Figure 4: Map of Harris County and I-10 

 Meteorological data were based on information provided from the George 

Bush Intercontinental Airport, for homicides occurring in the northern half of Harris 

County, and William P. Hobby Airport, for homicides occurring in the southern half 

of Harris County.  Data were collected from National Centers for Environmental 

Information.  All weather data provides daily information for the minimum and 

maximum temperature for the date in question as well as whether any precipitation 

was recorded.  All weather information was obtained for dates from January 1, 2010, 

through December 31, 2014, from the National Centers for Environmental 

Information.  
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The weather dates were matched with the appropriate injury date, provided 

from the Harris County Medical Examiner’s Office dataset, and the corresponding 

maximum temperature associated with the appropriate case injury date and placed into 

the working data set.  Weather data was divided, and coded, into 3 groups, less or 

equal to 26 degrees Celsius, 27 to 31 degrees Celsius, and greater than or equal to 32 

degrees Celsius.  The groupings were used in accordance with the research performed 

by Gamble and Hess (2012) which found the temperature threshold in the maximum 

temperatures between 27 and 31 degrees Celsius.  Any recorded precipitation greater 

than 3 hundreds of an inch of rain or snow was added to the working data set with the 

appropriate injury date provided from the homicide data.  Three-hundredths of an inch 

of precipitation was found, by Kietyka, Kucybala, and Crandall (2016), to have a 

negative effect on homicide rates and was tested in this research. 

All weather data was appropriately coded within their respective temperature 

and precipitation ranges and added to the homicide data.  The data was then placed 

into IBM SPSS Statistics to perform statistical analysis. 

Homicide Data 

 Homicide data provided by the Harris County Medical Examiner’s Office was 

first reviewed for any potential homicides involving decomposition or delayed deaths, 

deaths that occurred after several hours to days after the injury, to ensure any outlying 

data would not provide false information as injury information is listed as the time 

emergency services were called after the decedent was found.  Data provided by the 

Harris County Medical Examiner’s Office also initially included data from cases, 
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which fall outside of the scope of this research.  Cases involving transportation from a 

location outside of Harris County who were later pronounced dead within the Harris 

County border were removed as the injury did not occur within the data sets used for 

temperature.  Additional cases where deaths occurring outside of the borders of Harris 

County, but the local jurisdictions contracted to have exams performed at the Harris 

County Medical Examiner’s Office were also removed.  After curation of the data, 

1820, homicide cases remained which occurred between January 01, 2010 and 

December 31, 2014. 

The homicide data were coded into groups with their respective injury weapon 

type.  Shotgun and gunshot traumas were grouped into a firearm category.  Incised 

wounds and stab wounds were coded into a sharp force category.  Blunt force injuries 

were placed into their own group as well as Asphyxia and thermal. 

The injury location’s postal ZIP code was compared against a map, which 

provided the physical location of the postal ZIP code boundaries.  All postal ZIP code 

boundaries located north of Interstate Highway 10 were assigned into the north 

categories and data assigned to the appropriate date from the meteorological data of 

George Bush Intercontinental Airport.  All postal ZIP code boundaries located south 

of Interstate Highway 10 were assigned to the south category and data assigned to the 

appropriate date from the meteorological data of William P. Hobby International 

Airport.  

The racial makeup of homicide victims was coded with the homicide data and 

coded into the groups: Caucasian, African American, Hispanic, and Asian.  No 
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additional categories were required as no additional racial groups were included in the 

homicide data set.  The data was then placed into SPSS with additional information 

including the deceased race.  Each case was additionally assigned a gender category of 

male or female. 

No personal identifying information was included with the data that could 

identify any subject included in the dataset.  

Statistical Consideration 

 Statistical methods were applied using the software IBM SPSS Statistics, 2015, 

to determine any statistically significant relationships among temperature and 

homicide weapon usage.  Temperature and precipitation were treated as the 

independent variable in all statistical test, which would influence the weapons used.  

Non-parametric statistical analyses were performed due to the data not presenting a 

normal distribution when viewed with frequency analyses of the defined temperature 

categories.  Frequency analyses were performed comparing the number of cases 

involving specific weapons in relation to the respective temperature categories and for 

the respective precipitation categories determining.  Chi-Squared tests were 

performed, since the data was nominal, to determine if any statistically significant 

relationship, at p < 0.05, was present between weapons used and temperature or 

precipitation.  ANOVA tests were performed when three variables were considered 

with the same significance level.  
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CHAPTER IV 

RESULTS 

Homicide Frequencies  

 Of the 1,820 cases reported to the Harris County Medical Examiner’s Office 

from January 01, 2010 to December 31, 2014, an overwhelming 1,329 cases involved 

firearms.  Blunt force trauma accounted for 205 recorded homicides.  Sharp force 

injuries totaled 192.  Asphyxia related deaths totaled 69.  Thermal deaths accounted 

for 25.  Figure 5 shows the frequency of homicide with relation to the weapons used. 

 

Figure 5: Number of Homicides per Weapon Group 

 The temperature range with the highest number of homicides occurred at less 

than or equal to 26 degrees Celsius, with a total of 752 homicides.  The second highest 

category was more than or equal to 32 degrees Celsius, reporting 584 cases.  The 
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smallest category was the 27 to 31 degree Celsius range, with a total of 484 cases.  

Figure 6 shows the number of homicide cases occurring in each predefined 

temperature group.  

 

Figure 6: Homicide Cases per Temperature Category 

Weapon Usage with Respect to Temperature Categories 

In regard to the temperature categories, the most frequent weapon used less 

than or equal to 26 degrees Celsius was firearms at 546 cases.  Blunt force injuries 

came in second at 94 cases followed by sharp force at 77, asphyxia at 28, and thermal 

at 7 cases.  Homicide data between 27 and 31 degrees Celsius resulted in 358 firearm 

deaths, 53 blunt force deaths, 42 sharp force deaths, 20 asphyxia deaths, and 11 

thermal deaths.  This is the first temperature category where thermally related 

homicides are more frequent than higher and lower temperature category.  

Temperatures greater than or equal to 32 degrees Celsius had 425 firearm deaths, 58 
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blunt force, 73 sharp force, 21 asphyxia, and 7 thermal.  This temperature category is 

the first seen in this study that had sharp force weapons passing blunt force weapons 

used to commit homicide.  Figure 7 depicts the temperature categories with the total 

number of homicides divided among the five weapon groups. 

 

Figure 7: Number of Homicides Divided by Temperature Group 

Weapon Usage with Respect to Precipitation 

Precipitation below three-hundredths of an inch totaled 1,470 homicides.  Days 

with recorded rainfall above three-hundredths of an inch accounted for 350 homicides.      

Days without rain accounted for 1075 firearm deaths, 162 blunt force deaths, 

153 sharp force deaths, 61 asphyxia deaths, and 19 thermal.  Days with more than 

three-hundredths of an inch recorded 254 firearm, 43 blunt force, 39 sharp force, 8 

asphyxia, and 6 thermal deaths.  Figure 8 illustrates the number of homicides 

occurring by weapon group on days with and without rainfall.  
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Figure 8: Number of Homicides Divided by Precipitation 

Homicide Frequency by Location 

Areas of Harris County north of Interstate Highway 10 had 892 of 1,820 

homicides.  The remaining 928 homicides occurred in the southern half of Harris 

County.   

Northern Harris County had 665 firearm, 99 blunt force, 87 sharp force, 25 

asphyxia, and 16 thermal deaths.  Southern Harris County had 664 firearm, 106 blunt 

force, 105 sharp force, 44 asphyxia, and 9 thermal deaths.  Table 1 summarizes all 

homicide frequencies concerning weapons used and the various groups used in this 

study. 
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Table 1: Homicide Frequencies with Respect to Conditions  

 Firearm Blunt Force Sharp Force Asphyxia Thermal 

North 665 99 87 25 16 

South 664 106 105 44 9 

≤26°C 546 94 77 28 7 

27-31°C 358 53 42 20 11 

≥32°C 425 58 73 21 7 

Dry 1075 162 153 61 19 

Rainfall 254 43 39 8 6 

Male 1143 134 152 36 13 

Female 186 71 40 33 12 

White 171 39 41 17 7 

African American 658 81 68 25 10 

Hispanic 448 79 76 24 7 

Asian 52 6 7 3 1 

Victims’ Race and Homicide 

 The largest racial demographic to be victims of homicides was the African 

American population totaling 842 cases.  The Hispanic group was the second largest at 

634 homicides.  White victims accounted for 275 of the reported cases.  The Asian 

group totaled 69 cases.  Figure 9 shows the number of homicide cases divided by the 

victim’s race and weapon category. 
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Figure 9: Homicide Frequency by Racial Group 

Victims’ Sex and Homicide 

Males were more likely to be the victim of homicides in Harris County 

accounting for 1,478 homicide cases.  Female victims totaled 342 cases from January 

01, 2010 to December 31, 2014.   

Males had 1,143 firearm, 134 blunt force, 152 sharp force, 36 asphyxia, and 13 

thermal deaths.  Females had 186 firearm, 71 blunt force, 40 sharp force, 33 asphyxia, 

and 12 thermal deaths.  Figure 10 depicts the number of homicide cases by weapons 

and the victims’ sex. 
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Figure 10: Number of Homicides Divided by Sex 

Statistical Analysis: Weapon Usage 

 Pearson’s Chi-square Test for Independence was used to determine any 

significant values between the independent values, temperature and precipitation, and 

the dependent value, weapon type.  Chi-squared testing was used as the data were non-

parametric and not normally distributed.  

 Chi-square testing performed on all weapon categories in relation to 

temperature revealed a Pearson Chi-Square value of 10.12.  Due to the number of 

weapon categories and temperature groups, the degree of freedom was eight.  The p-

value obtained through the test was 0.26 and V of 0.05, which at p < 0.05 showed that 

temperature and weapons used are independent of each other and had no significant 

relationship.  Table 2 shows the results of the test. 
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Table 2: Chi-square Test of Weapons and Temperature Groups  

 N Chi-squared DF P 

≤26°C Group     

Firearm 546 0.02 8 1 

Blunt Force 94 1.02 8 0.99 

Sharp Force 77 0.07 8 1 

Asphyxia 28 0.01 8 1 

Thermal 7 1.07 8 0.99 

27-31°C Group     

Firearm 358 0.06 8 1 

Blunt Force 53 0.04 8 1 

Sharp Force 42 1.61 8 0.99 

Asphyxia 20 0.15 8 0.99 

Thermal 11 2.85 8 0.94 

≥32°C Group     

Firearm 425 0.00 8 1 

Blunt Force 58 0.92 8 0.99 

Sharp Force 73 0.92 8 0.99 

Asphyxia 21 0.06 8 1 

Thermal 7 0.13 8 0.99 

Totals 1820 10.12 8 0.26 

 

Additionally, adding sharp force, blunt force, asphyxia, and thermal homicide 

data together and performing a chi-square test against firearms as a whole provided a 

chi-square value of 0.30.  The p-value was 0.86 and V was 0.01 and was not 
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significant at p < 0.05 showing firearms vs all other homicides are independent of 

temperature.  Table 3 shows the chi-square testing for differently grouped weapon 

categories and the standard temperature groups. 

Table 3: Chi-square Test of Firearm Relation and Temperature Group 

 N Chi-squared DF P 

≤26°C Group     

Firearm 546 0.02 2 0.83 

Non-firearm 206 0.05 2 0.58 

27-31°C     

Firearm 358 0.06 2 0.99 

Non-firearm 126 0.16 2 0.96 

≥32°C     

Firearm 425 0.00 2 0.87 

Non-firearm 159 0.01 2 0.66 

Totals 1820 0.30 2 0.86 

 

 Chi-square testing performed on all weapon categories in relation to 

precipitation revealed a chi-square value of 3.52.  The number of weapon categories 

and precipitation groups allowed a degree of freedom equal to four.  The p-value 

obtained in the test was 0.48 and V was 0.04, which at p < 0.05 showed that 

precipitation and weapon usage are independent of each other and had no significant 

relationship.  Table 4 depicts the chi-square table for weapons used in homicide and 

precipitation. 
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Table 4: Chi-square Test of Weapons and Precipitation 

 N Chi-squared DF P 

Rainfall     

Firearm 254 0.01 4 0.99 

Blunt Force 43 0.32 4 0.99 

Sharp Force 39 0.12 4 0.99 

Asphyxia 8 2.09 4 0.72 

Thermal 6 0.30 4 0.99 

Dry     

Firearm 1075 0.00 4 1 

Blunt Force 162 0.08 4 0.99 

Sharp Force 153 0.03 4 0.99 

Asphyxia 61 0.50 4 0.97 

Thermal 19 0.07 4 0.99 

Totals 1820 3.52 4 0.47 

 

Adding sharp force, blunt force, asphyxia, and thermal homicides together in 

contrast to firearm deaths provided a chi-square value of 0.04.  The p-value was 0.83 

and V was <0.01, which was not significant at p < 0.05 meaning temperature and 

firearm, or all other homicides are independent of each other.  Table 5 is the chi-

square table for the differently grouped weapon categories and precipitation. 
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Table 5: Chi-square Test of Firearm Relation and Precipitation 

 N Chi-squared DF P 

Rainfall     

Firearm 254 0.01 1 0.92 

Non-firearm 96 0.03 1 0.86 

Dry     

Firearm 1075 0.00 1 1 

Non-firearm 395 0.01 1 0.92 

Totals 1820 0.04 1 0.84 

 

 The chi-square value comparing northern vs southern Harris County in regards 

to weapons used revealed a chi-square value of 8.41.  The degree of freedom was four 

and p-value was 0.78 and V of 0.07, which at p < 0.05 showed that location is 

independent of weapons used to commit homicides.  Table 6 is the chi-square table for 

the north and south division. 
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Table 6: Chi-square Test of Weapons and Victim’s Locations 

 N Chi-squared DF P 

North     

Firearm 665 0.29 4 0.99 

Blunt Force 99 0.02 4 0.99 

Sharp Force 87 0.54 4 0.97 

Asphyxia 25 2.30 4 0.68 

Thermal 16 1.15 4 0.89 

South     

Firearm 664 0.27 4 0.99 

Blunt Force 106 0.02 4 0.99 

Sharp Force 105 0.52 4 0.97 

Asphyxia 44 2.21 4 0.70 

Thermal 9 1.10 4 0.89 

Totals 1820 8.41 4 0.08 

 

Attempts to find any significant relationship between weapons used to commit 

homicides, excluding firearms, were examined with a chi-square test to determine if 

weather had an effect on usage.  The chi-square value was 9.91 and provided a p-value 

of 0.13 and V of 0.10, which at p < 0.05 means there were no significant changes 

between non-firearm related weapons in regards to temperature.  Table 7 shows the 

weapon calculations excluding firearms with regards to temperature. 
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Table 7: Chi-square Test of Non-Firearm Deaths and Temperature Group 

 N Chi-square DF P 

≤26°C     

Blunt Force 94 0.74 6 0.99 

Sharp Force 77 0.16 6 0.99 

Asphyxia 28 0.03 6 0.99 

Thermal 7 1.16 6 0.98 

27-31°C     

Blunt Force 53 0.00 6 1 

Sharp Force 42 1.07 6 0.98 

Asphyxia 20 0.30 6 0.99 

Thermal 11 3.28 6 0.77 

≥32°C     

Blunt Force 58 1.06 6 0.98 

Sharp Force 73 1.88 6 0.93 

Asphyxia 21 0.08 6 0.99 

Thermal 7 0.15 6 0.99 

Totals 491 9.91 6 0.13 

 

Additional testing was performed to determine any significance between 

weapon usage, sex, and temperature.  A Two-Way ANOVA test was performed with 

temperature and weapons with the victims’ sex.  Table 8 shows the ANOVA table for 

this respective test.  No significant relationship was found between weapons with sex 

and temperature with a p-value of 0.92 (η2 <0.01).  Temperature with weapons and 
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temperature with victims’ sex were also found to not be significant with a p-value of 

0.71 (η2 <0.01) and 0.37 (η2 <0.01) respectively.  

 Table 8: ANOVA Test of Temperature and Weapons with Victims’ Sex 

 Type III Sum of Squares DF Mean Square F P 

Corrected Model 5.07 9 0.56 0.77 0.64 

Weapon 1.54 4 0.39 0.53 0.71 

Sex 0.58 1 0.58 0.80 0.37 

Weapon * Sex 0.69 4 0.17 0.24 0.92 

Error 1315.42 1810 0.73   

Total 2820.00 1820    

Corrected Total 1320.49 1819    

 

The temperature and its effect on weapons used in homicide and the victims’ 

race were also tested via Two-Way ANOVA.  Temperature was found to have no 

significant effect on weapons used with a p-value of 0.69 (η2 <0.01).  Temperature 

was also found to have no significant relationship with the victims’ race with a p-value 

of 0.79 (η2 <0.01).  Weapons and race were also found to have no significant 

relationship with temperature with a p-value of 0.32 (η2 <0.01).  The ANOVA table is 

depicted in Table 9. 
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Table 9: ANOVA Test of Temperature and Weapons with Victim’s Race 

 Type III Sum of Squares DF Mean Square F P 

Corrected Model 15.60 19 0.82 1.13 0.31 

Weapon 1.64 4 0.41 0.56 0.69 

Race 0.76 3 0.25 0.35 0.79 

Weapon * Race 9.93 12 0.83 1.14 0.32 

Error 1304.89 1800 0.72   

Total 2820 1820    

Corrected Total 1320.49 1819    

Total Homicide Analysis 

A chi-square test performed on the number of homicides, which occurred in 

each temperature group with an expected N of 606.67, which is approximately one-

third of the total cases if evenly divided, revealed a chi-square value of 60.47.  The 

degree of freedom is two and yielded a p-value of <0.01 and V of 0.13, which at p < 

0.05 is significant, meaning that a dependent relationship is present between 

temperature and homicide frequency.  Table 10 shows the chi-square calculation for 

temperature and homicides.  
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Table 10: Chi-square Test of Homicide and Temperature Group 

 N Chi-square DF P 

≤26°C 752 32.82 2 0.00 

27-31°C 484 24.80 2 0.00 

≥32°C 584 0.85 2 0.65 

Totals 1820  60.47 2 0.00 

 

 Chi-square testing was performed on the number of homicides occurring in the 

less than 27 degree Celsius category and all other homicides occurring in the other 

categories.  The expected value, N, was 910 which revealed a chi-square value of 

54.87.  The degree of freedom was one yielding a p-value of <0.01 and V of 0.17, 

which at p < 0.05 is significant meaning that a dependent relationship is present 

between the lower temperature category and homicide frequency Table 11 depicts the 

chi-square test. 

 

Table 11: Number of Homicides per Lower Temperature Group 

 N Chi-square DF P 

≤26°C 752 27.43 1 0.00 

≥27°C 1068 27.43 1 0.00 

Totals 1820 54.87 1 0.00 

 

Chi-square testing was performed on the number of homicides occurring in the 

more than 31 degree Celsius category against all other categories combined.  The 
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expected value, N, was 910 which revealed a chi-square value of 233.58.  The degree 

of freedom was one yielding a p-value of <0.01 and V of 0.17, which at p < 0.05 is 

significant meaning that a dependent relationship is present between the upper 

temperature category and homicide frequency.  Table 12 depicts the chi-square test. 

Table 12: Number of Homicides per Upper Temperature Group 

 N Chi-square DF P 

≤31°C 1236 116.79 1 0.00 

≥32°C 584 116.79 1 0.00 

Totals 1820 223.58 1 0.00 

 

 Chi-square testing for the various weapons categories with an expected N of 

364 revealed a chi-square value of 3263.84.  The degree of freedom was four and 

yielded a p-value of <0.01 and V of one, which at p < 0.05 means there was a 

significant difference in weapons used in the case.  Table 13 shows the chi-square 

calculation for weapons used to commit homicides. 
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Table 13: Number of Homicides per Weapon Category 

 N Chi-square DF P 

Firearm 1329 2558.31 4 0.00 

Blunt Force 205 69.45 4 0.00 

Sharp Force 192 81.27 4 0.00 

Asphyxia 69 239.08 4 0.00 

Thermal 25 315.72 4 0.00 

Totals 1820 3263.84 4 0.00 

 

Additionally, testing between firearms and all other forms of homicides with 

an expected N of 910 revealed a chi-square value of 385.84.  The p-value was <0.01 

with V of 0.67 meaning there was a significant difference between firearm and all 

other homicide-related deaths.  Table 14 shows the calculation for firearm vs non-

firearm fatalities.  

Table 14: Number of Firearm Related Homicides 

 Number of Homicides Chi-square DF P 

Firearm 1329 (192.92) 192.92 1 0.00 

Non-firearm 491 (192.92) 192.92 1 0.00 

Totals 1820 385.84 1 0.00 
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CHAPTER V 

DISCUSSION 

The statistical considerations performed in this thesis were selected based on 

the available data.  Homicide frequencies in relation to temperature were not normally 

distributed and would not allow for parametric testing.  Additionally, weapons used, 

victims’ sex, victims’ race, and injury location are nominal values and therefore, 

means could not be compared.  

Temperature and Homicide Relationship 

The first null hypothesis presented in this Thesis was that there was no 

significant change in homicide frequency in relation to temperature.  A chi-square test 

performed indicated that weather did have a significant effect on homicide frequency 

seen in table 10.  However, the relationship found to occur in Harris County was not 

previously viewed in prior studies.  Gamble and Hess (2012), indicated that homicide 

rates were expected to reach their maximum frequency in the 27 to 31 degrees Celsius 

group.  This study found that the expected highest frequency occurred in the less than 

or equal to 26 degrees Celsius group, and the second largest group occurred above or 

equal to 32 degrees Celsius.  Both of these temperature groups were also found to be 

significant event when analyzed against the other two temperature groups combined.  

This study did find a curvilinear model, as suggested by Gamble and Hess (2012), 

Baron (1972), Baron and Bell (1975, 1976), and Anderson (1989), but instead of an 

“inverted u-shaped function,” a normal “u-shaped function” or bimodal function was 
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observed and depicted in Figure 6.  This Thesis did also not find the expected linear 

relationship between rising temperatures and homicide frequency seen in studies by 

Anderson (2001), Anderson, Bushman, and Wang (2005), Anderson, Deuser, and 

DeNeve (1995), Cohen and Felson (1979), Anderson (1989), Anderson and Anderson 

(1984), Butke and Sheidan (2010), Cotton (1986), Lab and Hirschel (1988), Harries 

and Stadler (1988), and Anderson (1987).  Statistical considerations for the 

temperature groupings and homicide frequency did reveal a significant relationship 

among the temperature groups.  Additional testing on the lower temperature group, 

less than 27 degree Celsius, revealed a significant difference between it and the sum of 

the other two temperature groups seen in table 11.  A significant relationship was also 

found between the upper temperature groups, more than 31 degree Celsius, and the 

other two groups combined seen in table 12. 

This finding is also inconsistent with that of Rotton and Cohn (2003) and Talaei et al. 

(2014).  Their studies found that there was no significant relationship between 

homicide frequency and temperatures, and that non-lethal violent crime (e.g. assault, 

rape, robbery, etc.) would increase with temperatures.  

A possible explanation for the observed frequencies in this Thesis is that it 

focused solely on homicide data.  Many of the previously mentioned studies 

performed looked more into aggression levels and rising temperatures.  Their studies 

looked, not only at homicide rates, at all forms of violent crime including personal 

crimes such as physical assault, sexual assault, rape, negligence, endangerment, 

kidnapping, abduction, and harassment.  Cohn and Rotton (2003) also included 
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property crimes including robbery, burglary, theft, and destruction of property as 

violent crimes with a significant correlation with temperatures.  This Thesis was also 

based on the medical definition which can include justifiable and accidental death at 

the hand of another.  Areas of additional research possible would be to look at the 

degrees of difference with violent crimes in general vs homicides to determine if there 

is a significant difference between the two groups and what a possible cause could be.  

Temperature and its Effect on Weapons Used to Commit Homicide 

 The second null hypothesis presented in this Thesis stated that weather would 

not affect weapons usage in committing homicides.  During a literature review, no 

significant research was discovered attempting to determine what factors may play a 

role in determining what weapons would be selected given a certain situation.  This 

Thesis attempted to fill the gap in the literature by attempting to determine if weather 

had any influence on weapons used to commit homicide.  Chi-square testing found 

that there was no significant relationship between temperature and what weapons are 

used to commit homicides seen in table 3.  An additional test was performed to 

determine if, when excluding firearms from the data set, other forms of homicide were 

dependent on temperature.  However, when the analysis was performed, no significant 

relationship was found between non-firearm related homicides concerning temperature 

seen in table 5.  This data fails to reject the null hypothesis that there is no significant 

relationship between temperature and weapons used in homicides and that weapon use 

is independent of maximum daily temperature.   
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Temperatures above 31 Degrees Celsius and Homicide Frequency 

 In order to confirm or disprove the linear vs curvilinear models for homicide 

frequencies, the third null hypothesis stated that homicide frequencies would not 

decrease in days with temperatures above 31 degrees Celsius which contradicted the 

circumlinear models of Anderson (1989), Baron (1972), Baron and Bell (1975 and 

1976), and Gamble and Hess (2012).  The frequencies presented in this study found, as 

previously stated, presented a bimodal function with higher homicide frequencies 

below 27 degrees Celsius and above 31 degrees Celsius.  This found that neither the 

linear or curvilinear model were consistent with the data provided by the Harris 

County Medical Examiner’s Office seen by table 10 and in figure 6.  There was an 

increase in homicide frequencies above 32 degrees Celsius that failed to reject the 

third hypothesis stating that homicide frequencies will not decrease above 32 degrees 

Celsius which is consistent with the linear model put forth by Anderson (1987 and 

1989), Anderson and Anderson (1984), Anderson, Bushman, and Wang (2005), 

Anderson Deuser, and DeNeve (1995), Butke and Sheidan (2001), Ceccato (2005), 

Cohen and Felson (1979), Cotton (1986), Harries and Stadler (1988), and Lab and 

Hirschel (1988), but only to the point that homicide rates increased with increasing 

temperatures in relation to the lower temperature category.  Further research should be 

taken into understanding why homicide occurred least frequently between 27 and 31 

degrees Celsius and at their most below 27 degrees Celsius.  A possible explanation 

for the results found by this research is the number of months with the average high 

temperatures that fall into the defined categories.  George Bush Intercontinental 
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Airport had an average of 5.6 months with the average high temperature less than or 

equal to 26 degrees Celsius.  An average of 2.4 months had a temperature range 

between 27 and 31 degrees Celsius.  An average of 4 months had an average monthly 

temperature above or equal to 32 degrees Celsius.  Figure 11 depicts the monthly high 

temperatures seen at Bush Intercontinental Airport. 
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Figure 11: Average High Temperature per Month by Year at Bush Airport 

William P. Hobby International Airport recorded similar situations.  An 

average of 5.6 months per year had an average monthly high temperature below or 

equal to 26 degrees Celsius.  An average of 3 months recorded an average high 

monthly temperature of 27 to 31 degrees Celsius.  An average of 3.4 months had a 
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temperature above or equal to 32 degrees Celsius.  This information coincides with the 

unusual pattern of homicide data.  The majority of the months have an average 

maximum temperature less than or equal to 26 degrees Celsius which would mean that 

people would have more time to commit homicides in that temperature range.  The 

fewest months occur in the 27 to 31 degree Celsius range which lines up with 

homicides occurring the least frequently in that group.  The second largest group of 

homicides matches the second largest group of months that have an average high 

temperature greater than or equal to 32 degrees Celsius.  Figure 12 illustrates the 

monthly high temperature per year. 
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Figure 12: Average High Temperature per Month by Year at Hobby Airport 

Another consideration that should be further investigated is the lack of cold 

temperatures present in Harris County.  Many previous studies have taken place in 

areas where near freezing temperatures can potentially be the average high 
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temperature for the month which could potentially cause the decrease seen in the 

lower temperature homicide frequencies.  

In order to better control for time seen in this study, an exploratory analysis 

was conducted.  The years were evenly divided by months into two groups.  January, 

February, march, October, November, and December were considered to be in the 

colder temperature months and April, May, June, July, August, and September were 

considered to be in the higher temperature months.  The number of homicides totaled 

874 for the colder months and 945 for the warmer months.  A chi-square analysis was 

performed to determine if there was any significant difference in weapons used during 

the two monthly groups.  The chi-square value from the analysis was 5.55.  The p-

value as 0.24 and V of 0.06, which at p <0.05 is considered not significant.  Table 15 

shows the chi-square analysis.  
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Table 15: Weapons Used During Colder and Warmer Months 

 N Chi-square DF P 

April-September     

Firearm 694 0.01 4 0.99 

Blunt Force 98 0.69 4 0.95 

Sharp Force 101 0.01 4 0.99 

Asphyxia 35 0.02 4 0.99 

Thermal 18 1.93 4 0.75 

October-March     

Firearm 635 0.02 4 0.99 

Blunt Force 107 0.74 4 0.95 

Sharp Force 91 0.02 4 0.99 

Asphyxia 34 0.02 4 0.99 

Thermal 7 2.09 4 0.72 

Totals 1820 5.55 4 0.24 

 

Temperatures below 27 Degrees Celsius and Homicide Frequency 

 Similar to the previous hypothesis, the fourth hypothesis attempted to 

determine the type of relationship function between homicide and temperatures.  The 

null hypothesis, homicide frequencies will be lower below or equal to 26 degrees 

Celsius.  The relationship found had the most frequent temperature category being less 

than or equal to 26 degrees Celsius and is unable to decrease from another category 

seen in table 10.  The frequency was also found to be significantly larger than the 

other two groups combined seen in table 11.  This data rejects the null hypothesis that 
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homicide frequency would be the lowest of the three temperature categories at less 

than or equal to 26 degrees Celsius, which contradicts what almost all the previous 

studies which state that lower temperatures would yield lower violent crime 

frequencies.  This observation found by this study could possibly be explained by the 

length of time for homicides to be committed.  The largest portion of the year was 

found to have the largest number of homicides, and the same was also found for the 

smallest group having the smallest number of homicides.  The temperature categories 

used in this study could also have explained the findings of this study.  With few 

temperature categories centered on a temperature threshold found by Gamble and 

Hess, 2012, forced all the lower temperatures into the lowest, and subsequently largest 

temperature group.  The other two temperature groups only contained roughly 3-5 

degree Celsius temperature range.  In order to better control for time, table 15, was an 

exploratory analysis which also found no significant difference in weapon usage when 

the time is evenly divided into two groups.  

Precipitation and Homicide Frequency 

 The fifth hypothesis of this Thesis was that weapons used to commit homicides 

had no correlation with precipitation, either snow or rain.  A chi-square analysis found 

that precipitation and weapon usage in homicide were independent variables seen in 

table 4.  Additionally, as seen in the frequency table listed above, homicides occurred 

more than four times as often-on days without precipitation as opposed to days with 

precipitation measuring more than three-hundredths of an inch.  The data provided 

rejects the null hypothesis that precipitation would not decrease the occurrence of 
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homicides.  Kieltyka, Kucybala, and Crandall (2016) found that precipitation could 

decrease the occurrence of violent crime by as much as 9.8%.  A much larger decrease 

in homicides was observed in the homicide data provided by the Harris County 

Medical Examiner’s Office. 

This could again possibly be explained by possible differences between 

homicides and other violent crimes measured in the other studies.  Testing was also 

performed to determine if precipitation would have any significant effect on weapons 

used during a homicide, but was found to be independent variables with no causal 

effect on each other.  A significant relationship was found; however, between 

homicide in general and precipitation. 

Victims’ Significance Testing 

Two additional categories yielded insignificant relationships in regards to 

weapons used to commit homicides stated in both the sixth and seventh research 

questions.  Two-way ANOVA testing revealed that the victims’ sex had no significant 

on what weapons would be used to commit homicide in each temperature category 

seen in table 8.  ANOVA testing revealed the victims’ race had no significant effect on 

what weapons would be used to commit homicide in each temperature category as 

well, seen in table 9. 
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CHAPTER VI 

CONCLUSION 

 Weather’s influence on human behavior has been an interesting topic with 

conflicting results presented in several studies, this study being no exception.  During 

the literature review, in preparing for this research, studies were identified which 

provided different explanations for the phenomenon of weather and violent crime.  

This study attempted to confirm which of the various explanations would apply in 

Harris County, Texas.  This study attempted to determine if weather, including both 

temperature and precipitation, had any causal relationship affecting people’s choice of 

weapons used to commit homicide.  Data obtained and analyzed in this Thesis 

provides information to better determine the weapons used to commit homicide given 

the current weather conditions, or lack thereof.  This data can also be applied to 

medical field allowing professionals to understand that there is no significant 

difference in weapons used during homicide events and that they should be prepared 

for all events and that the victims’ race and sex provide a more significant predictor to 

which type of trauma they would encounter.  However, days which were significantly 

affected by weather were days with precipitation.  Medical professionals and law 

enforcement officers could expect to have fewer homicide calls on days with rainfall, 

but will not be able to better prepare for a change in weapons.  The Routine Activity 

Theory also holds in regard to precipitation as people again are more likely to be 

victims of homicide when people are not encumbered by rainfall. 
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Data were obtained from the Harris County Medical Examiner’s office which 

is required by Texas State Law to certify all unnatural deaths occurring within the 

boundaries of Harris County, Texas.  The data obtained from the office originally had 

record of 2007 homicides occurring during the years 2010 to 2014.  After the data was 

examined, several cases were removed if the decedent was decomposing, there was no 

known location of injury, or if the injury occurred outside of Harris County; as there 

was no weather data obtained outside of the county border, and ultimately, 1820 

homicide cases were selected and analyzed.  Weather data were obtained from the 

National Centers for Environmental Information, and included daily maximum and 

minimum temperatures for two major airports present within Harris County: William 

P. Hobby International and Bush Intercontinental Airports.  The weather data were 

divided into predefined weather categories for each day a homicide occurred as well as 

determining the average high temperature for the month.  The homicide data were 

references with the weather data to determine the number of homicides occurring 

within each temperature and precipitation category with regards to weapons used. 

This study was led by seven research questions.  The first question set out to 

determine the existence of a relationship between ambient temperature and homicide 

frequency.  A frequency analysis performed revealed that a standard ‘U’ shaped 

function was present when looking at the total number of homicides committed on 

days with the maximum high temperature below 26 degrees, between 27 and 31 

degrees, and above 32 degrees Celsius shown in figure 6.  This study revealed a 

surprisingly different result when compared to the previous studies, which found 
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either a linear or an inverted ‘U’ shaped function between temperature and violent 

crime and was shown to be significant by table 10.  This unexpected result could 

possibly be explained by how this study focused solely on homicide frequency rather 

than violent crime in general as seen with previous studies, except for Rotton and 

Cohn (2003), Pererira, Andresen, and Mota (2016) ,and Talaei et al. (2014) which 

found homicide frequencies to be independent while other violent crimes to be 

dependent.  This possible explanation opens a new research question into whether 

homicide frequencies differ from violent crime frequencies in Harris County.  The 

observed difference could also have occurred due to the time available to commit 

homicide.  On average, nearly half of the months in Harris County had an average 

monthly high temperature less than 26 degrees Celsius allowing more time for 

homicides to occur.  The observed frequencies also matched up with the second 

largest group of homicides occurring with the second largest group of months, which 

were above 32 degrees Celsius.  This research question was rejected by the data 

obtained in table 10. 

 The second research question proposed that the number of non-firearm related 

homicides would not occur at different frequencies than firearms at higher or lower 

temperatures.  Previous studies did not focus on determining weather’s effect on 

weapon usage during a homicide, and this study attempted to find if a relationship 

existed.  After chi-square testing was performed, no statistically significant 

relationship was observed when temperature was compared to the various weapons 
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used during homicides seen in table 2.  The lack of a significant relationship forced the 

rejection of the second hypothesis. 

 The third research question attempted to identify if there was a linear or 

inverted ‘U’ shaped function when plotting homicide frequency by stating homicide 

frequencies would not be lower above 32 degrees Celsius.  However, the data 

provided by the first research question found the number of homicides occurring in the 

predefined temperature categories was the second highest above 32 degrees Celsius 

seen in table 10.  Statistical analysis found a significant difference between the upper 

temperature category and the sum of the lower two groups seen in table 12.  The data 

forced a rejection of the third hypothesis. 

 The fourth research question set out in similar fashion to determine the shape 

of the relationship between homicide and temperature by stating that homicide 

frequencies will not lower with temperatures below 26 degrees Celsius.  Contradicting 

the first and third hypotheses, this question was not rejected as homicide frequencies 

occurring below 26 degrees Celsius were observed to be the most frequent seen in 

table 10.  Statistical considerations also revealed a significant difference between the 

lower temperature group and the other two temperature categories combined seen in 

table 11.  

 The fifth research question attempted to determine precipitation’s effect on 

weapons used to commit homicide.  The hypothesis failed to be rejected as it was 

found that weapons and precipitation were independent variables in table 4.  

Homicides were also significantly less frequent on days that had any precipitation 
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occurring greater than 0.03 inches.  Previous studies found that the relationship was 

significant, but this study revealed a much larger change than was expected.  

Additional significance testing was performed to determine if precipitation would 

have any effect on weapon usage, but was found not have any significant effect when 

chi-square tested. 

 The sixth research question attempted to determine if the victims’ sex had any 

significant effect on weapons used to commit homicide.  The null hypothesis failed to 

be rejected by the data presented in this study in table 8.  No statistically significant 

relationship was discovered when ANOVA testing was performed among the victims’ 

sex and the five weapon categories with respect to temperature.  

 The seventh research question was asked to find if the victims’ race had a 

significant effect on weapons used to commit homicide.  The null hypothesis failed to 

be rejected by this study as no statistically significant relationship was discovered 

among the victim’s race and weapons used to commit homicides with regards to 

temperature by ANOVA in table 9. 

 This paper, despite observing significant difference from previous studies still 

adheres to the Routine Activity Theory.  This Thesis found that homicides would 

occur more frequently whenever they are available to be committed.  When analyzing 

the data, we saw that homicides occur more frequently in-group below 26 degrees 

Celsius, which also makes up the largest portion of the year.  The second largest group 

also had the second largest homicide frequency as well as the smallest homicide 

frequency group lining up with the smallest.   
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 This research was primarily limited by the lack of temperature 

categories.  Additional findings could have arisen if the weather data could further be 

divided to determine if the homicide frequency was bimodal in regard to temperature.  

This study did also not account for the time of day a homicide may have occurred.  

Although the time of injury is an item reported on the death certificate, there was not 

enough time available to analyze the 1820 homicide cases used in this Thesis.  This 

study also failed to determine if there were any significant changes in homicide 

frequency and weapon type surrounding major or minor holidays as well as the day of 

the week, whether it be a weekday or weekend which Ceccato (2005) found to have a 

significant effect on the frequency of homicide.  The relative humidity for the date the 

injury occurred was not considered by this study and could have influenced the data 

through heat-index.  It could be possible that days during the category could have had 

an elevated heat-index causing the decline in homicide frequencies.  The location of 

the injury could also provide different details as to whether weapons are more likely to 

be used in an indoor setting vs an outdoor setting.  Indoor vs outdoor could possibly 

give an idea in the data was being influenced by intimate partner homicides.  This 

study was further limited by not including information about victims’ age to determine 

if there was any significant effect on various age groups and weapons used to commit 

homicide.  A multivariate analysis should also be considered for future research to 

learn further which age groups would vary significantly when weapon use is 

considered. 
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An interesting area of future research provided by this data could be to 

determine what would possibly cause the discrepancy between this Thesis’s findings 

versus the findings of several other studies.  Data could be obtained from law 

enforcement agencies, such as the Houston Police Department or Harris County 

Sheriff’s Office, to determine what deaths they classified as homicide and compare 

that against the finding of the Medical Examiner’s office with their more general 

definition of homicide.  It is possible that the data would more accurately line up with 

previous studies by excluding accidental deaths at the hands of another person and 

other deaths determined to be justifiable.  Additional research should also be 

conducted to determine the frequency of homicide on days with a larger variation in 

temperature.  Additional temperature categories could provide additional information 

on the frequency of homicide dependent on the temperature and provide a better 

model or discover a larger temperature threshold than was previously discovered by 

Gamble and Hess (2012).  Future research should also add in previous and future years 

that were not covered by this Thesis.  Providing a longer time frame of study would 

create a stronger basis to draw conclusions upon.  If there were any significant 

differences found in the previous or future years, further research should be conducted 

to determine any possible causal relationship between the years, be it Global 

Warming, natural disaster, or other unforeseen anomalies for the years to cause the 

change.  Additional study should be performed including the relative humidity and 

head-index values to determine if humidity would play a factor in the weapons used to 
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commit homicide.  This study should also consider adding age as a variable to 

determine if any changes with respect the age is found. 

 This study set out to determine if any significant relationship was present 

between temperature and weapons used to commit homicide.  This study concluded 

that there was no significant relationship between weather and weapons used to 

commit homicide, but did find significant relationships between the victims’ race and 

weapons used, the victims’ sex and homicide, and precipitation and homicide.  This 

study also found an inversed U-shaped model which starkly contrasts several previous 

studies.  Despite the lack of relationship and weapon used to commit homicide, this 

study can assist medical professionals and law enforcement officers better prepare 

themselves for events when homicides are more likely to occur.  



Texas Tech University, Jaxon Ward, May 2018 

 

65 

 

References 

Anderson, C. A. (1987). Temperature and aggression: Effects on quarterly, yearly, and 

 city rates of violent and nonviolent crime. Journal of Personality and Social 

 Psychology, 52(6), 1161-1173. 

 

Anderson, C. A. (1989). Temperature and Aggression: Ubiquitous Effects of Heat on 

 Occurrence of Human Violence. Psychological Bulletin, 106(1), 74-96. 

 

Anderson, C. A. (2001). Heat and Violence. Current Directions in Psychological 

 Science, 10(1), 33-38. 

 

Anderson, C. A., & Anderson, D. C. (1984). Ambient temperature and violent crime: 

 Test of the linear and curvilinear hypotheses. Journal of Personality and Social 

 Psychology, 46(1), 91-97. 

 

Anderson, C. A., Anderson, K. B., Dorr, N., Deneve, K. M., & Flanagan, M. (2000). 

 Temperature and aggression. Advances in Experimental Social Psychology 

 Volume 32 Advances in Experimental Social Psychology, 63-133. 

 

Anderson, C. A., Anderson, K. B., & Deuser, W. E. (1996). Examining an Affective 

 Aggression Framework Weapon and Temperature Effects on Aggressive 

 Thoughts, Affect, and Attitudes. Personality and Social Psychology Bulletin, 

 22(4), 366-376. 

 

Anderson, C. A., Deuser, W. E., & Deneve, K. M. (1995). Hot Temperatures, Hostile 

 Affect, Hostile Cognition, and Arousal: Tests of a General Model of Affective 

 Aggression. Personality and Social Psychology Bulletin, 21(5), 434-448. 

 

Anderson, D. M. (1988). Dorland’s illustrated medical dictionary (27th ed.). 

 Philadelphia: Saunders. 

 

Andresen, M. A., & Malleson, N. (2013). Crime seasonality and its variations across 

 space. Applied Geography, 43, 25-35 

 

Atherton, W., Harper, W., & Abrams, K. (2005). A year’s trauma admissions and the 

 effect of the weather. Injury, 36(1), 40-46. 

 

Baron, R. A. (1972). Aggression as a function of ambient temperature and prior anger 

 arousal. Journal of Personality and Social Psychology, 21, 183-189. 

 

Baron, R. A., & Bell, P. A. (1975). Aggression and heat: Mediating effects of prior 

 provocation and exposure to an aggressive model. Journal of Personality and 

 Social Psychology, 31(5), 825-832. 



Texas Tech University, Jaxon Ward, May 2018 

 

66 

 

 

Baron, R. A., & Bell, P. A. (1976). Aggression and heat: The influence of ambient 

 temperature, negative affect, and a cooling drink on physical aggression. 

 Journal of Personality and Social Psychology, 33, 245-255. 

 

Bell, P. A. (1992). In defense of the negative affect escape model of heat and 

 aggression. Psychological Bulletin, 111(2), 342-346. 

 

Bushman, B. J., Wang, M. C., & Anderson, C. A. (2005). Is the Curve Relating 

 Temperature to Aggression Linear or Curvilinear? Assaults and Temperature 

 in Minneapolis Reexamined. Journal of Personality and Social Psychology, 

 89(1), 62-66. 

 

Butke, P., & Sheridan, S. C. (2010). An Analysis of the Relationship between Weather 

 and Aggressive Crime in Cleveland, Ohio. Weather, Climate, and Society, 

 2(2), 127-139. 

 

Ceccato, V. (2005). Homicide in São Paulo, Brazil: Assessing spatial-temporal and 

 weather variations. Journal of Environmental Psychology, 25(3), 307-321. 

 

Cohen, L. E., & Felson, M. (1979). Social Change and Crime Rate Trends: A Routine 

 Activity Approach. American Sociological Review, 44(4), 588. 

 

Cohn, E. G., & Rotton, J. (1997). Assault as a function of time and temperature: A 

 moderator-variable time-series analysis. Journal of Personality and Social 

 Psychology, 72(6), 1322-1334. 

 

Cohn, E. G., & Rotton, J. (2003). Even criminals take a holiday: Instrumental and 

 expressive crimes on major and minor holidays. Journal of Criminal Justice, 

 31(4), 351-360. 

 

Cotton, J. L. (1986). Ambient temperature and violent crime. Journal of Applied 

 Social Psychology, 16, 786-801. 

 

Crime in the U.S. 2004. (2005). Retrieved December 7, 2017, from 

 https://www2.fbi.gov/ucr/cius_04/documents/CIUS2004.pdf 

 

Crime in the U.S. 2010. (2011). Retrieved December 07, 2017, from 

 http://www.fbi.gov/about-us/cjis/ucr/crime-in-the-u.s/2010/crime-in-the-u.s.-

 2010 

 

Crowder, C., Rainwater, C. W., & Fridie, J. S. (2013). Microscopic Analysis of Sharp 

 Force Trauma in Bone and Cartilage: A Validation Study. Journal of 

 Forensic Sciences, 58(5), 1119-1126. 



Texas Tech University, Jaxon Ward, May 2018 

 

67 

 

Felson, & Pare. (2010). Firearms and fisticuffs: Region, race, and adversary effects on 

 homicide and assault. Social Science Research, 39(2), 272-284. 

 

Gamble, J., & Hess, J. (2012). Temperature and Violent Crime in Dallas, Texas: 

 Relationships and Implications of Climate Change. Western Journal of 

 Emergency Medicine, 13(3), 239-246. 

 

Harries, K. D., & Stadler, S. J. (1988). Heat and violence: New findings from Dallas 

 field data, 1980–1981. Journal of Applied Social Psychology, 18, 129-138. 

 

Intergovernmental Panel on Climate Change (2007). Climate change 2007: The 

 scientific basis. New York: Cambridge University Press  

 

Jennings, W.G., Piquero, A.R., & Reingle, J.M. (2012). On the overlap between 

 victimization and offending: A review of the literature. Aggression and Violent 

 Behavior, 17(1), 16-26 

 

Kieltyka, J., Kucybala, K., & Crandall, M. (2016). Ecologic factors relating to firearm 

 injuries and gun violence in Chicago. Journal of Forensic and Legal Medicine, 

 37, 87-90. 

 

Kieltyka, J., Nicolson, N. G., & Crandall, M. (2016). Seasonal and time of day 

 variation related to the daily incidence of major traumatic injury in a large US 

 city. Trauma, 18(4), 266-271. 

 

Lab, S. P., & Hirschel, J. D. (1988). Climatological conditions and crime: the forecast 

 is...? Justice Quarterly, 5, 281-299. 

 

Like-Haislip, T.Z., & Miofsky, K.T. (2011). Race, ethnicity, gender, and violent 

 victimization. Race and Justice, 1(3), 254-276 

 

Lo, C. C., Howell, R. J., & Cheng, T.C. (2013). Explaining Black-White differences in 

 homicide victimization. Aggression and Violent Behavior, 18(1), 125-134 

 

Mares, D. (2013). Climate change and crime: monthly temperature and precipitation 

 anomalies and crime rates in St. Louis, MO 1990–2009. Crime, Law and 

 Social Change, 59(2), 185-208. 

 

Mares, D. M., & Moffett, K. W. (2015). Climate change and interpersonal violence: a 

 “global” estimate and regional inequities. Climatic Change, 135(2), 297-310. 

 

Mcdowall, D., Loftin, C., & Pate, M. (2011). Seasonal Cycles in Crime, and Their 

 Variability. Journal of Quantitative Criminology, 28(3), 389-410. 

 



Texas Tech University, Jaxon Ward, May 2018 

 

68 

 

Miyaishi, S., Yoshitome, K., Yamamoto, Y., Naka, T., & Ishizu, H. (2004). Negligent 

 homicide by traumatic asphyxia. International Journal of Legal Medicine, 

 118(2), 106-110. 

 

Mole, C. G., Heyns, M., & Cloete, T. (2015). How hard is hard enough? An 

 Investigation of the force associated with lateral blunt force trauma to the 

 porcine cranium. Legal Medicine, 17(1), 1-8. 

 

National Oceanic and Atmospheric Administration. (2017). Record of Climatological 

 Observations [PDF]. Asheville, North Carolina: National Centers for 

 Environmental Information. 

 

Ohshima, T. (2000). Forensic wound examination. Forensic Science International, 

 113(1-3), 153-164. 

 

Open Maps Contributors. https://www.openstreetmap.org/copyright. Retrieved from      

 https://www.openstreetmap.org/relation/1560395  

 

Pereira, D. V., Andresen, M. A., & Mota, C. M. (2016). A temporal and spatial 

 analysis of homicides. Journal of Environmental Psychology, 46, 116-124. 

 

Quick Facts. (2015). U.S. Census Bureau. Retrieved December 07, 2017, from 

 https://www.census.gov/quickfacts/fact/table/harriscountytexas/PST045216 

 

Ranson, M. (2012). Crime, Weather, and Climate Change. SSRN Electronic Journal. 

 

Rotton, J., & Cohn, E. G. (2000). Violence is a curvilinear function of temperature in 

 Dallas: A replication. Journal of Personality and Social Psychology, 78(6), 

 1074-1081. 

 

Rotton, J., & Cohn, E. G. (2001). Temperature, routine activities, and domestic 

 violence: A reanalysis. Violence and Victims. 16, 203-215 

 

Rotton, J., & Cohn, E. G. (2003). Global warming and u.s. crime rates. Environment 

 and Behavior, 35(6), 802-25 

 

Rotton, J., & Frey, J. (1985). Air pollution, weather, and violent crimes: Concomitant 

 time-series analysis of archival data. Journal of Personality and Social 

 Psychology, 49(5), 1207-1220. 

 

Semmens, N., Dillane, J., & Ditton, J. (2002). Preliminary findings on seasonality and 

 the fear of crime: A research note. British Journal of Criminology, 42, 798-806 

 



Texas Tech University, Jaxon Ward, May 2018 

 

69 

 

Spitz, W. U., Spitz, D. J., & Fisher, R. S. (2006). Spitz and Fisher's medicolegal 

 investigation of death : guidelines for the application of pathology to crime 

 investigation (4th ed.). Springfield, IL: Charles Thomas. 

 

Sorg, E. T., & Taylor, R. B. (2011). Community-level impacts of temperature on 

 urban street robbery. Journal of Criminal Justice, 39(6), 463-470. 

 

Talaei, Ali, Hedjazi, Arya, Rezaei Ardani, Amir, Fayyazi Bordbar, Mohammad Reza, 

 & Talaei, Andisheh. (2014). The Relationship between Meteorological 

 Conditions and Homicide, Suicide, Rage, and Psychiatric Hospitalization. 

 Journal of Forensic Sciences, 59(5), 1397-1402. 

 

Uniform crime reporting handbook. (2004). Retrieved December 07,2017, from 

 https://ucr.fbi.gov/additional-ucr-publications/ucr_handbook.pdf/view 

 

Victim costs and consequences: A new look. (1996). Retrieved December 7, 2017, 

 from https://www.ncjrs.gov/pdffiles/victcost.pdf 


