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Abstract 
Comprehending the influence of weather conditions on vehicular traffic crashes might facilitate 
the formulation of focused measures and regulations intended to mitigate incidents and enhance 
traffic security. The purpose of this study is to investigate the short- and long-term effects of 
weather conditions on Nigerian traffic accidents. We used information from the Federal Road 
Safety Corps (FRSC), the National Bureau of Statistics (NBS), and the Nigerian Meteorological 
Agency (NIMET). To evaluate the spatial short and long time association between 
meteorological conditions and traffic crashes, an autoregressive distributed lag model is used. 
The findings indicate that there is a positive and significant long-term relationship between 
temperature, rainfall, and cloud cover and the number of road crashes in Nigeria. However, in 
the short term, only temperature and rainfall showed a positive and significant relationship; 
evaporation, relative humidity, and cloud cover showed a negative and insignificant relationship 
with road accidents in Nigeria. For everyone who uses the roads and travels, including 
government agencies, groups dedicated to road safety, insurance providers, and the general 
public, this study is extremely important. In the end, it can save lives and lessen the financial 
damages brought on by traffic accidents by teaching drivers safe behaviors to follow in 
inclement weather. 

Keyword: Climate; Weather; Transportation, Road Accident; ARDL Model; Error Correction 
Mechanism (ECM) 

HIGHLIGHTS 
� We developed an appropriate autoregressive distributed lag model to test the relationship 

between the weather climate variables and number of road accidents. 
� Temperature, rainfall, and cloud coverage has positive and significant long  term 

relationship with road crashes occurrence in Nigeria 
�  Temperature and rainfall has a positive and significant short run relationship with road 

accidents in Nigeria 
�  Evaporation and relative humidity had a negative insignificant short and long term 

relationship with road accidents in Nigeria  
� The study provides a policy recommendation for drivers, road users and Government 
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1.0 Introduction 
Road transportation is the most common mode of transportation in Nigeria, it is the backbone of 
the movement of people and goods, the transportation industry is essential to the economic 
success of any country like Nigeria with a varied topography. It serves as a vital conduit for 
social contact, economic activity, and overall national development (World Bank, 2020). 
Nigeria's extensive road network links both rural and urban areas, promoting trade, business, and 
access to basic services. As a result, it is a vital aspect of daily life for the people of Nigeria. 
Nonetheless, the nation faces an enduring and formidable obstacle in the form of traffic 
accidents. Numerous lives have been lost, injuries have been sustained, and significant financial 
losses have been caused by these crashes, which have had dire effects (FRSC, 2019). These 
mishaps have far-reaching effects on the country's infrastructure, productivity, and healthcare 
system in addition to the immediate death toll. Investigating the many variables causing traffic 
accidents is essential to solving this complex issue, and one important component to take into 
account is the state of the weather. The vast array of meteorological phenomena that make up 
weather conditions is a major factor in determining how safe driving is. Unfavorable weather 
conditions, like intense rain, fog, and low visibility, can have a major impact on road safety and 
frequently make driving extremely dangerous for drivers (Viner, 2016). Reduced road grip, 
shortened stopping distances, poor visibility, and a higher chance of hydroplaning on wet roads 
are some of these weather-related difficulties. Such circumstances may increase the probability 
of traffic accidents and make driving dangerous. The impact of weather on road safety is made 
more difficult in the Nigerian environment, where regional climate variations are notable. 
Different weather patterns and circumstances are experienced throughout the nation; for 
example, coastal districts in the south may be vulnerable to excessive rainfall and the risks that 
go along with it, while the northern regions may see dust storms and adverse weather conditions. 
It is critical to comprehend the complex relationships between weather and transportation 
accidents in these diverse climatic environments. It can offer information that is not only region-
specific but can also help with the creation of customized road safety plans for various areas of 
the nation. Given these variables, it is clear that a thorough investigation into the connection 
between weather and traffic accidents in Nigeria is necessary. To develop evidence-based 
policies and treatments to lessen the impact of weather-related incidents, this kind of 
investigation is essential. This study project uses sophisticated statistical models, such the 
Autoregressive Distributed Lag (ARDL) model, to shed light on the intricate relationship 
between weather and road safety in Nigeria. Ultimately, the findings of this study can serve as a 
valuable resource for policymakers, transport authorities, and road safety organizations, enabling 
them to make informed decisions that enhance road safety and reduce the human and economic 
costs associated with road traffic crashes. The remaining part of the paper include; Section two 
review of related literature regarding the effect of weather on road crashed. Section three 
presents the materials and methods, while Section four provided the results, section five 
discussed the results and the paper concludes in section six. 
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1.1 Weather Conditions and Road Traffic Crashes: The Nexus 
The literature suggests that weather can account for roughly 5% of the fluctuation in monthly 
accidents and fatalities (Fridstrom et al., 1995; Adams & Bamanga, 2019; Hermans et al., 2006). 
Because it provides a short-term trend that will make it easier to identify the effects of safety 
policy, taking into account the influence of weather conditions in the analysis of road accident 
trends at an aggregate level is especially appropriate for short-term analysis, whether for the past 
or the near future. It is not easy to measure and capture the climate factor. It brings up several 
questions, most important among them how to identify the meteorological phenomena that have 
a substantial impact on the degree of road risk, what variables to use in evaluating them, and 
when to measure the weather in order for it to be considered relevant on a monthly basis. Rain is 
now regarded as the primary meteorological explanatory factor for road accident risk due to the 
frequency of injury accidents that are reported during bad weather (Brodsky & Hakkert, (1988); 
Adams, Mustapha & Alumbugu (2019)). For example, over the years 1990–2000 in France, 14% 
of all injury accidents occurred during wet weather, while 1% occurred at most during fog, frost, 
snow, or hail (Aron et al., 2007). The next stage is to determine the weather conditions that 
increase or decrease mobility, since the total number of injury accidents is dependent on the 
aggregate exposure level. It seems reasonable to consider temperature as a suitable variable for 
representing the regular changes in mobility throughout the year (the general cycle, from January 
to December, that is repeated during every 12-month period) as well as the atypical changes in 
mobility that occur in the event of unusually hot or cold weather. Fair weather promotes 
mobility, while cold spells reduce it.  
Models that take into consideration the impact of weather on mileage in France have been 
presented by Bergel (1992), Jaeger (1998), and Gaudry and Lassare (2000), who have done so 
more broadly internationally. Scott (1986) was the first to estimate the variations in the monthly 
number of injury accidents and casualties in the UK from 1970 to 1978 and examine the effects 
of temperature and rainfall on these totals. Since then, a great deal of work has been done to 
develop an explanatory model that uses these two variables, either separately or together, to 
account for the influence of climate. In this section, we review and summarize these efforts. 
However, the outcomes of these endeavors differ based on the analysis's time scale (day or 
month) and how the meteorological variables were constructed (mean values or extreme values 
for the time period under consideration). Furthermore, in situations where the meteorological 
factors are important, their effects may vary in terms of both size and occasionally even sign. 
Recent years have seen a significant investigation into the relationship between weather and 
traffic accidents; research findings that concentrate on extremely short-term ties (daily level) and 
short-term links (at a monthly level) have been reported in (Karlaftis & Yannis, 2010). With the 
assumption of a stochastic trend, the impact of weather on traffic accidents in Belgium has been 
shown on a monthly time scale (Hermans et al., 2006) and on a daily time scale once the serial 
temporal correlation was taken into consideration (Brijs et al., 2008). Although the use of the 
daily and monthly variability of the weather information was not taken into account in a single 
model, both these studies appear to show the importance of which time series model is chosen 
for the analysis. This is now accepted in the road safety research field at international level, as 
the use of appropriate techniques for analysing road safety trends has been recommended 
(Dupont & Martensen (Eds.), 2007). 
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2.0 Review of Related Literature 
There has been a lot of research done on the relationship between weather and traffic accidents 
worldwide; some studies have tried to look at this problem in the context of traffic management 
and road safety more broadly. The majority of research on the global impact of extreme weather 
events on traffic accidents highlighted the role that temperature on whether hot or cold. 
(Basagaña et al. (2015); Liu et al. (2017); Wu et al. (2018); Park et al. (2021); Basagaña & de la 
Peña-Ramirez 2023), some of them on extreme precipitation (Liu et al. 2017; Jaroszweski & 
McNamara, 2014, Keay & Simmonds, 2005), snowfall (Eisenberg & Warner 2005; Abohassan et 
al. 2022), or seasonal variations in road injuries (Gill and Goldacre, 2009). In light of the delays 
brought on by a traffic accident, the high wind, poor visibility, and temperature were taken into 
account (Su et al., 2023). The effects of weather (barometric pressure, ambient temperature, 
relative humidity, and rainfall) on the incidence of trauma among patients being transported to 
hospitals were investigated by Abe et al. (2008). Pińskwar, Choryński, and Graczyk (2024) 
evaluated how extreme weather occurrences affected people's perception, mental state, and even 
physical health when driving, which may have resulted in an automobile accident. The study 
examined four indicators, including maximum daily temperature and maximum humidex value, 
as well as an examination of vehicle accidents that occurred in Wielkopolska, Poland, between 
2010 and 2019. The association between these indicators and auto accidents was determined 
using a distributed lag nonlinear model (DLNM) technique. Additionally, evidence suggested 
that the "good weather for aride" conditions are actually making accidents more likely. 
According to Basagaña et al. (2015), there is a significant 2.9% increase in the probability of 
collisions during heat wave days in Catalonia. This risk can further grow to 7.7% when 
characteristics related to driver performance, such as distractions, driver error, weariness, or 
sleepiness, are considered. With each degree Celsius that the maximum temperature rose, the 
predicted risk of collisions including such factors increased dramatically by 1.1%. According to 
a study conducted in Spain by Basagaña & de la Peña-Ramirez (2023), there was a 23% rise in 
the likelihood of crashes with linked causes. In their global study, He et al. (2023) reported a 
decrease in two indices of road injury related to high temperatures: age-standardized mortality 
rates (ASMR) and age-standardized disability-adjusted life years rates (ASDR), but the absolute 
death and disability-adjusted life years (DALYs) are on the rise. 
There are studies on the relationship between weather and traffic accidents in Nigeria, but none 
of them use statistical techniques like the bound test, co-integration, or ARDL model. Owolabi & 
Oni's (2012) study looked at how the weather affected traffic accidents in Lagos, Nigeria. 
According to the study, fog and rainfall, especially in metropolitan areas, there are major 
contributors to traffic accidents. One of the first studies to look into the relationship between 
weather and traffic crashes in Nigeria was this one. Olawole (2016) investigated how the weather 
affected Ondo State, Nigeria, traffic accidents from 2005 to 2012. The primary conclusion is 
that, aside from temperature and rainfall, a number of other factors also influence the overall 
number of traffic accidents. In particular, correlations between weather conditions and traffic 
accidents were often weak, never rising over 0.41. On an annual basis, there was a negative and 
positive correlation between temperature and rainfall. Similarly, on an annual basis, multiple 
linear regression models examining the relationship between weather factors and traffic 
accidents reveal that the changes in traffic accidents caused by temperature and rainfall are 
likewise negligible, never surpassing 25.7%. Further research with additional weather and 
without weather variables is required to duplicate this study across the nation in order to 
ascertain whether or not the effects of weather on traffic accidents are significant. Ohakwe, 
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Iwueze, & Chikezie (2011) investigate the connection between Nigerian road traffic accidents. 
The study found that the rising number of traffic accidents in Imo state and the resulting injuries 
and fatalities made the case for routine investigation of these accidents more compelling. Traffic 
road accidents were found to have a substantial seasonal influence and an upward trend using the 
time series decomposition method.  The different causes of accidents and accident cases (minor, 
fatal, and serious) were found to differ significantly from one another over time in terms of the 
types of cars involved, according to the results of the chi-square test of significance. Reckless 
driving, inexperience, mechanical issues, and road flaws accounted for 30.3, 21.5, and 21.1% of 
the 5921 accident instances, respectively. Out of the 855 recorded deaths during the study period, 
38.9, 37.5, and 14.9% were caused by two motorbikes, motorcycle-vehicle and vehicle-vehicle 
crashes. Additionally, it was discovered that 94.7% of all accidents occurred in private 
automobiles, minibuses, and taxis. The impact of rainfall on the number of road accidents is 
dependent on the duration of time since the last rainfall, according to Enete & Igu's (2011) 
analysis of weather and wet road crashes in Enugu Urban, Nigeria. It was shown that days with 
long dry spells will yield higher accident counts. Folorunsho, Atomode, & Uwandu (2022) 
evaluated the correlation between rainfall and traffic accidents in Lokoja, Nigeria, for the period 
of 2011 to 2020 in a different study. To test hypotheses, statistical techniques such as One-Way 
Analysis of Variance (ANOVA), frequency distribution tables, charts, basic percentages, Pearson 
Product Moment Correlation, and simple linear regression were employed. Results revealed that, 
a high positive correlation was found between the monthly traffic crashes and casualties during 
the period of analysis. Analysis indicates that 5.4% of the variation in traffic accidents can be 
explained by rainfall. The analysis period's monthly traffic crashes and casualties showed a 
strong positive link, according to the results. Rainfall accounts for 5.4% of the fluctuation in road 
accidents, according to analysis. Rainfall, however, is a major predictor of traffic accidents. 
Additionally, analysis showed that the number of traffic accidents in the study area decreases by 
0.018 for every 1 mm rise in rainfall. In a study analyzing road traffic crashes in Anambra, 
Nigeria, Ihueze & Onwuroh (2017) discovered that the ARIMAX model performed better than 
the ARIMA(1,1,1) model when performance was assessed using the Bayesian Information 
Criterion (BIC). The results of the study also showed that the influence of weather on traffic 
accidents in Anambra was not very great. Nigeria.  
While some research has addressed the impact of weather conditions on road traffic crashes in 
Nigeria, there are notable gaps in the existing literature. The studies conducted so far have 
primarily focused on specific regions, and a comprehensive national analysis is lacking. 
Furthermore, there is a need for more detailed investigations into the role of individual weather 
parameters, such as rainfall, temperature, relative humidity, evaporation and cloud cover on road 
traffic crashes. Additionally, considering the dynamic nature of weather conditions, it is crucial 
to employ advanced econometric models, such as the bound test, cointegration test and ARDL 
model, to capture the long-run and short-run relationships between the weather condition 
variables and the number of road crashes witnessed in Nigeria. 

3.0 Materials and Methods 
3.1 Data 
The dataset utilized in this study was sourced from the Nigerian Meteorological Agency 
(NIMET), the Federal Road Safety Corps (FRSC), and the National Bureau of Statistics (NBS). 
It comprised variables related to weather conditions, road traffic crashes, and other relevant 
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factors. The dataset covers a time span of ten years and four months, (2013 – 2023) allowing us 
to capture the dynamic nature of weather patterns and road crashes in Nigeria. 
3.2 Model Estimation 
The ordinary least squares (OLS) method is used in the study to estimate the ARDL model. To 
estimate the model's coefficients and determine whether the variables are significant, the OLS 
technique is employed. The best lag duration for the model is ascertained by the study using the 
Schwartz Bayesian Criterion (SBC) and the Akaike Information Criterion (AIC). The ARDL 
model's validity and any potential problems with the model specification can be evaluated using 
the findings of these diagnostic tests. Reestimating the model with new specifications or utilizing 
alternative estimation methods like the Generalized Method of Moments (GMM) or Bayesian 
methodologies may be required if the model's assumptions are broken, (Adams, Bamanga & 
Mbusube (2019); Adams, Zubair & Aiyedun-Olatunde (2022)). 
 𝑓𝑓� = 𝑔𝑔�𝑋𝑋 𝑋 𝑋�𝑌𝑌 𝑋 𝑌𝑌�                  (1) 

Where 𝑓𝑓� is number of road accident (RACC) i over a given period, Xi represents a constant 
variables while Yi, in contrast, consists of variables chosen to capture weather conditions like 
temperature (TEMP), rainfall (RAIN), evaporation (EVAP), relative humidity (REHU) and 
cloud coverage (CCG). These variables were considered with an aim to considering the impact 
that on road crashes  𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅� = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇� 𝑋 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅� 𝑋 𝑇𝑇𝐸𝐸𝑅𝑅𝑇𝑇� 𝑋 𝑅𝑅𝑇𝑇𝑅𝑅𝑅𝑅� 𝑋 𝑅𝑅𝑅𝑅𝐶𝐶� 𝑋 𝜇𝜇�                                                     (2) 
 
The autoregressive distributed lag (ARDL) model proposed by Pesaran et al. (2001) is concerned 
with single equation modelling, it is a co-integration technique for examining long-run and short-
run relationships among variables under study simultaneously. Following Pesaran et al. (2001) 
the ARDL model presented in Equation (2), the model can be written specifically as;  ∆𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅� =𝛼𝛼� 𝑋 ∑ 𝛼𝛼��∆𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅��� 𝑋 ∑ 𝛼𝛼��∆�������� 𝑇𝑇𝑇𝑇𝑇𝑇��� 𝑋 ∑ 𝛼𝛼��∆���� 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅��� 𝑋 ∑ 𝛼𝛼��∆���� 𝑇𝑇𝐸𝐸𝑅𝑅𝑇𝑇��� 𝑋∑ 𝛼𝛼��∆���� 𝑅𝑅𝑇𝑇𝑅𝑅𝑅𝑅��� 𝑋 ∑ 𝛼𝛼��∆���� 𝑅𝑅𝑅𝑅𝐶𝐶��� 𝑋 𝛽𝛽�𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅��� 𝑋 𝛽𝛽�𝑇𝑇𝑇𝑇𝑇𝑇��� 𝑋 𝛽𝛽�𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅��� 𝑋𝛽𝛽�𝑇𝑇𝐸𝐸𝑅𝑅𝑇𝑇��� 𝑋 𝛽𝛽�𝑅𝑅𝑇𝑇𝑅𝑅𝑅𝑅��� 𝑋 𝛽𝛽�𝑅𝑅𝑅𝑅𝐶𝐶��� 𝑋 𝑌𝑌�                                                         (3) 
Where; 
RACC = Road Accident  
TEMP = Temperature 
RAIN = Rainfall 
EVAP = Evaporation 
REHU = Relative humidity 
CCG = Cloud coverage  ∆ is the first difference operator, 𝛼𝛼� is the drift component, and ε is the error term. The left-hand 
side is the number of road accidents (RACC). The expressions with the summation sign (𝛼𝛼� −𝛼𝛼�) on the right-hand side represent the short-run dynamics of the model. The first until six 
expressions (𝛽𝛽� − 𝛽𝛽�) on the right-hand side correspond to the long-run relationship of the 
model.  
 
4.0 Result 
The graph presented in Figure 1 is the combine first differenced visuals of the dependent variable, road 
accident and the corresponding explanatory variables; temperature, rainfall, evaporation, road accident, 
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relative humidity and cloud coverage. The plot show that the series displays a fairly stable variance in the 
six variables after taking the first differencing. The summary statistics of the log-transformed variables 
were also conducted. Table 1 below presents the descriptive analysis of the dependent variable, and the 
explanatory variables utilized in this study. The result presented in the table shows the mean, median, 
minimum, maximum, standard deviation, skewness, kurtosis, and Jarque-Bera probability of the 
variables. The mean of the variables shows their average values from 2013 to 2023. The standard 
deviation shows that there is some dispersion in all the variables. Lastly, skewness, kurtosis and Jarque-
Bera statistics showed that all the variables are normally distributed at 5% level of significance. The 
descriptive analysis indicated that the variables have some variations and employing the variables in the 
models will require identifying their stationarity properties. The six plots presented in Figure 1 indicated 
that there is evidence of non stationarity or outliers in the variables, but the graphs of the series display a 
more stable variance than the changes at the level stage after taking the logarithmic of the original series 
as seen in Figure 2. 
The Augmented Dickey-Fuller (ADF) unit root test results for the weather variables are 
presented in Table 2 below. The results indicated that the ADF test statistic for each of the 
variables are greater than the respective critical values. Thus, the hypothesis of unit roots in each 
of the time series variable is accepted. In the final evaluation of all the variables became 
stationary after first difference. Hence, they are integrated of order I (1). Once all the series are 
non-stationary in the level, one can estimate an econometric model only if they are co-integrated. 
Thus co-integration tests can be applied for all variables. 
Table 3 presents the lag length criteria, which are used to determine the optimal number of lags 
to include in the autoregressive (AR) model. The table displays the values of different 
information criteria, such as the log-likelihood (LogL), likelihood ratio (LR), final prediction 
error (FPE), Akaike Information Criterion (AIC), Schwarz Criterion (SC), and Hannan-Quinn 
Criterion (HQ) for different lag lengths (0 to 4). The goal is to choose the lag length that 
minimizes the selected information criterion. The log-likelihood function evaluates the goodness 
of fit of the model, while the likelihood ratio test assesses the statistical significance of the added 
lags. The FPE estimates the variance of the forecast errors, while the AIC, SC, and HQ are used 
to trade-off between model complexity and goodness of fit. In summary, the optimal number of 
lags to include in the AR model depends on the selected information criterion. Based on the 
results of Table 3, the model with one lag appears to provide the best trade-off between goodness 
of fit and model complexity. 
Having established that road traffic accidents and the weather conditions indices are integrated of 
order one, the existence of the long-run relationship and short-run are tested using Auto-
regressive distributed lags (ARDL) model. The result of F-bounds tests is reported in Table 4 
shows that the F-statistic of 12.96 is found to be higher than the critical value of 2.26, 2.62. 2.96 
and 3.41 of the lower Bound I(0) and 3.35, 3.79, 4.18 and 4.68 of the upper Bound I(1) at the 
10%, 5%, 2.5% and 1% significant levels. The null hypothesis is rejected, which implies that the 
variables under study are co-integrated. In other word there exist a long-run relationship among 
road traffic accidents and the weather conditions indices. 
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Figure 1: Plot of various weather component and Road Accident at level 
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Figure 2: Plot of various weather components and Road Accident after first differencing 
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Table 1: Descriptive Statistics  
 RACC TEMP. RAIN REHU EVAP CCG 

Mean 295.7984 23.06044 189.8941 188.2663 105.0347 181.5959 
Median 229.000 21.83626 102.1193 183.2279 98.25337 157.8391 
Maximum 1345.000 37.70000 1043.022 624.7000 264.0600 328.2400 
Minimum 3.000000 11.70000 2.830000 2.200000 25.87000 102.1700 
Std. Dev. 246.0271 5.842445 208.0512 106.6806 30.68092 63.05159 
Skewness 1.726320 0.392232 2.277544 0.611643 2.200545 0.757026 
Kurtosis 6.752622 2.549985 7.884690 4.145286 12.06538 2.368066 
Jarque-Bera 
Probability 

134.3483 4.225809 230.4800 14.50856 524.6791 13.90710 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 

Sum 36679.00 2859.49 2354.87 23345.02 13024.30 488986.8 
Observations 124 124 124 124 124 124 

Table 2: Unit root Test 
Variables ADF Test Critical ADF 

Value 
P-Value Order of 

integration 
Remark 

RACC -3.6677 1% -3.4866 0.0000 I (1) Stationary 
5% -2.8861 I (1) Stationary 
10% -2.5799 I (1) Stationary 

RAIN -4.5437 1% -2.9437 0.0058 I (1) Stationary 
5% -2.7543 I (1) Stationary 
10% -2.5422 I (1) Stationary 

REHU -6.5930 1% -3.4856 0.000 I (1) Stationary 
5% -2.8855 I (1) Stationary 
10% -2.5797 I (1) Stationary 

EVAP -6.7712 1% -3.4842 0.000 
 

I (1) Stationary 
5% -2.8851 I (1) Stationary 
10% -2.5794 I (1) Stationary 

TEM -5.0609 1% -3.4852 0.000 I (1) Stationary 
5% -2.8854  I (1) Stationary 
10% .2.5796  I (1) Stationary 

CCG -4.4432 1% -3.2426 0.0033 I (1) Stationary 
5% -2.7534  I (1) Stationary 
10% -2.6642  I (1) Stationary 

 
 
Table 3: Lag length criteria 

Lag LogL LR FPE AIC SIC HQ 
0 -835.0228 - 63793.53 13.90120 14.03984 13.95751 
1 -835.3126 5.106673* 62018.53 13.87294 14.03468* 13.93863* 
2 -835.2230 2.035206 61930.66 13.87145 14.05630 13.94653 
3 -835.4924 3.203812 61192.27* 13.85938* 14.06733 13.94383 

 
Table 4: F-Bound Test for Co-Integration 
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Test Statistics Value Significant Level I(0) I(1) 
 
 
F-Statistic 

 
 
12.96 

Asymptotic n = 1000 
10% 2.26 3.35 
5% 2.62 3.79 

2.5% 2.96 4.18 
1% 3.41 4.68 

 
Actual 
Sample Size 

 
123 

Finite Sample n = 80 
10% 2.36 3.50 
5% 2.79 4.02 
1% 3.73 5.16 

 
 
Since weather conditions and its determinants are cointegrated, the long-run parameters of the 
ARDL(1,1,1,1,1) model are selected based on AIC and the results presented in the Table 5. The 
model was estimated using a lag of three given the annual nature and relatively short sample 
properties of the data. The result indicated that all the estimated variables except evaporation and 
relative humidity are statistically significant. Specifically, the result confirm a positive 
significant long term relationship of temperature, rainfall and cloud coverage with road accidents 
in Nigeria over the period 2013 – 2023. This implies that in the long-run increases in 
temperature, rainfall and cloud coverage has the potential of cause fatal accident in Nigeria. 
From the results, the coefficient of road accident is statistically significant at the1% and 5 % 
level, indicating that if the country witness an increase in the temperature, rainfall and cloud 
coverage by one percent, road traffic accident will increase by 2.87, 1.74 and 0.17 percent 
respectively. The result also indicated that, evaporation and relative humidity has a negative 
insignificant long run relationship with road traffic crashes. The implication of this result is that, 
in the long run, one percent increase in relative humidity and evaporations in the country will not 
lead to an increase in road traffic accident, instead, it will result in a .036 and 0.35 percentage 
decrease in road traffic accidents. The long run ARDL long run model is given as; 𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝐸 𝑙 𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑙 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝐸𝐸𝐸𝐸𝐸 𝑙 𝐸𝐶𝑙𝐶𝑙𝑙𝐶𝑙𝑙 𝑙 𝑙𝑙𝑙𝑙𝐶𝐶𝐸𝐸𝐸𝐸𝐸 𝑙 𝐸𝑙𝑙7𝑙5𝑙𝐶𝐶 𝑙 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝐸– 𝐸𝑙𝑙𝑙5𝑙𝐶𝑙5 𝑙𝑙𝑙𝑙𝑙𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙𝐸– 𝐸𝑙𝑙𝑙𝑙7𝑙𝑙𝑙 𝑙 𝑙𝑙𝑙𝑙𝑙𝑙𝐸𝐸𝑅𝑅𝑅𝑅𝐸 𝑙 𝐸𝑙𝑙𝑙𝑙7𝑙𝑙𝐶 𝑙 𝑙𝑙𝑙𝑙𝐸𝐸𝐸𝐸𝐶𝐶𝑙𝐸 𝑙 𝐸𝑙𝑙𝑙𝑙𝐶7𝑙𝑙 𝑙 𝐸𝐸                                                                                                   
(4) 
Table 6 provides the short-run dynamic parameters within the ARDL framework, it is the linear 
combination denoted by the error-correction term, ECMt-1) as retained by the ARDL model. The 
result of the estimated error-correction model of weather conditions for Nigeria as generated by 
the ARDL technique and selected through AIC criterion indicated that the short relationship was 
consistent with the long run. The result affirmed the existence of a positive and significant short 
term relationship of rainfall and temperature with road accidents in Nigeria over the period 2013 
– 2023. The remaining climatic indicator exhibited a negative and insignificant short-term 
relationship with road accident. The implication of this findings is that; at the short run, an 
increases in temperature and rainfall will returns in increase road accidents in Nigeria. From the 
results, the coefficient of road accident is statistically significant at the1% and 5 % level, 
indicating that if the country witness an increase in the temperature and rainfall by one unit, road 
traffic accident will increase by 2.36 and 1.17 respectively. Conversely, a unit increase in 
climatic condition like evaporation, cloud and relative humidity will lead to 0.54, 0.32 and 0.27 
reduction in road traffic accident. ARDL short run model is given as; 
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𝐸𝐸𝐸𝐸𝐸𝐸���  =  𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑙 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑙 𝛥𝛥𝑙𝑙𝑙𝑙𝛥𝛥𝛥𝛥𝐸𝐸𝐸𝐸 𝑙  𝑙𝑙𝑙𝑙𝑙𝑙𝛥𝛥 𝑙 𝛥𝛥𝑙𝑙𝑙𝑙𝛥𝛥𝐸𝐸𝐸𝐸 𝑙  𝛥𝑙𝛥𝛥𝑙𝛥𝑙𝑙 𝑙𝛥𝛥𝑙𝑙𝑙𝑙𝛥𝛥𝛥𝛥𝑙𝑙𝛥𝛥 𝛥  𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑙 𝛥𝛥𝑙𝑙𝑙𝑙𝐸𝐸𝛥𝛥𝛥𝛥𝛥𝛥 𝛥  𝑙𝑙𝑙𝛥𝑙𝑙𝛥𝛥 𝑙 𝑙𝑙𝑙𝑙𝛥𝛥𝐸𝐸𝑙𝑙𝑙𝑙 𝑙 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑙 𝑙𝑙𝑙𝑙𝐸𝐸𝐸𝐸𝑙𝑙𝑙 𝑙 𝛥𝑙𝛥𝑙𝛥𝑙𝛥𝑙 𝑙 𝐸𝐸                  (5) 
 
Table 5: ARDL Long Run Model  

ARDL(1,1,1,1,1) selected based on AIC 
Variables Coefficient Std. Error T-Statistic P-value 
Constant 0.662716 21.61260 0.0030663 0.9756 
LnRACCt 0.366019 0.114786 3.188706 0.0018** 
lnTEMt 2.869893 3.075783 3.933061 0.0035** 
lnRAINt 1.735082 0.107997 3.680652 0.0049** 
lnEVAPt -0.356865 0.681203 -0.523875 0.6014 
lnREHUt -0.347909 0.199990 -1.739634 0.0846 
lnCCGt 0.167192 0.252820 0.413342 0.0008*** 
ECM -1.117506 0.146654 -7.620002 0.0000*** 
* Significant at 0.05, ** Significant at 0.01, *** Significant at 0.001 

Table 6: ARDL Short Run Model  
ARDL(1,1,1,1,1) selected based on AIC 

Variables Coefficient Std. Error T-Statistic P-value 
Constant 1.848383 27.73231 0.066651 0.4702 
ΔLnRACCt 0.654322 0.75423 3.653421 0.0056 
ΔlnTEMt 2.360677 3.925276 4.601404 0.0057 
ΔlnRAINt 1.175854 0.137768 4.276445 0.0020 
ΔlnEVAPt -0.543426 0.872650 -0.622731 0.5347 
ΔlnREHUt -0.275078 0.256085 -1.074167 0.2850 
ΔlnCCGt -0.302303 0.872650 -0.622731 0.8503 
ECMt-1 -1.117506 0.146654 -7.620002 0.0000*** 
R-Square                   0.424523   Mean dependent var.   1.229508 
Adjusted R-Square     0.389186   S.D. dependent var.   305.3474 
S.E. of Regression      238.6429    Akaike info criterion   13.85114 
Sum Squared Resid     6492351   Schwarz criterion   14.03501 
Log Likelihood           -836.9195   Hannan-Quinn criter.   13.92582  
F-Statistic                    12.01377   Durbin-Watson stat   1.874381 
Prob(F-Statistic)          0.000000 
* Significant at 0.05, ** Significant at 0.01, *** Significant at 0.001 
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Figure 3. Cumulative sum (CUSUM) of recursive residuals plot 
 

5.0 Discussion 
The findings of this article indicates that temperature, rainfall, and cloud coverage has positive 
and substantial long run relationship with road collisions occurrence in Nigeria. The majority of 
investigations support this discovery. In particular, our findings are supported by research by 
Davies (2015), Olawole (2016), Pińskwar, Choryński & Graczyk, (2024), Folorunsho, Atomode 
& Uwandu (2022) Throughout the study period, a statistically significant strong positive 
correlation (r =.898, n = 12, P <.001) was discovered between the monthly traffic crashes and 
casualties. According to analysis, rainfall accounts for 5.4% of the variation in road accidents. 
Nonetheless, F (1, 119) = 6.763, P =.01 indicates that rainfall strongly predicts traffic accidents. 
Additionally, analysis showed that in the research area, the number of traffic accidents decreases 
by 0.018 for every 1 mm rise in rainfall. Data on the meteorological characteristics of accident-
prone locations must also be gathered in order to coordinate the FRSC's efforts to successfully 
lower the rates of traffic accidents in the study area and throughout the nation. In addition, there 
was a significant positive correlation found between temperature and rainfall on an annual basis. 
The study also demonstrated that the variations in road traffic accidents explained by 
temperature and rainfall are equally small, never surpassing 25.7%. Liang et al. (2022), Basagana 
et al. (2015), Brijis, et al. (2008) found a significant correlation between high temperature and 
road traffic accident (RTA) and traffic accident injuries (TAIs). Motor vehicle crashes involving 
driver performance associated factors were elevated in correlation with heat waves and rising 
temperatures.  
The results of this study are also supported by Bergel-Hayat et al. (2013), who conducted a study 
with the objective of highlighting the relationship between meteorological conditions and the 
likelihood of traffic accidents both monthly and overall. Significant monthly connections 
between meteorological factors and the total number of injury accidents were discovered, 
however the strength and even direction of these relationships differ depending on the kind of 
route (motorways, rural roads, or urban roads). Furthermore, it appears that the rainfall effect in 
the context of the French interurban network is mostly direct on motorways, where exposure 
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remains constant, and partially indirect on main roads, where exposure varies. Additional daily 
results for the Athens region show that the consequences of extreme weather are highlighted 
when the within-month variability of the weather variables is captured and incorporated into a 
monthly model. However, the results of this study are in opposition to the majority of empirical 
findings, such as those of Karlaftis & Yannis (2010), who used 21 years of daily count data for 
Athens, Greece, and discovered that heavy rainfall may actually lower the number of accidents. 
According to Jaroszweski & McNamara (2014), this effect could be related to a concurrent 
reduction in exposure or driver risk compensatory behavior. 

6.0 Conclusion 
This study aimed to empirically examine the long- and short-term dynamic relationship between 
weather conditions such as rainfall, temperature, evaporation, relative humidity, and cloud cover 
on the increase in road crashes in Nigeria during the period of 2013–2023. Relevant statistical 
techniques were used in the investigation, including the Autoregressive distributed lag model, F-
bound test, and co-integration test. Through the application of these methodologies, the project 
hopes to produce reliable and consistent models that can provide relevant prediction models for 
Nigerian stakeholders, drivers, and road users. The study identifies critical meteorological 
conditions that have had a major influence on Nigerian road traffic accidents over the study 
period. Long-term empirical research revealed that temperature, precipitation, and cloud cover 
are the primary meteorological determinants that might either cause or increase traffic accidents. 
The short-term, considerable beneficial effects of rainfall and temperature on traffic accidents 
suggest that unfavorable weather conditions have a significant confirmatory role in traffic 
accidents. When driving, it's best to maintain concentration and awareness, especially in 
challenging weather circumstances like fog or rain. To ensure they can drive safely in inclement 
weather, drivers should do regular maintenance on their vehicles. The tires of the vehicle should 
be correctly inflated, and the brakes should be verified to be smoothly and correctly operating. 
The weather can be unpredictable at times, and if cars are not adequately equipped to handle it, it 
can become dangerous. Wiper blades should be inspected for optimal performance and 
longevity. Lastly, it's critical to ensure that your brakes are functioning correctly by checking 
them. In inclement weather, it might be hazardous for you and other drivers to drive if there is a 
problem with the brakes.  
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