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Chapter 3: Statistical Exploration of Fatal/ KSI Accidents with Casualties and Vehicles


Chapter 3
Statistical Exploration of Fatal/ KSI Accidents with Casualties and Involved Vehicles
3.0: Introduction

This chapter is based on statistical exploration of secondary data of road traffic fatal/ KSI (based on availability) accidents with casualties and involved vehicles. The data of KSI/ fatal accident frequencies and rates by location/ attribute; fatal accidents by mode of time and location; frequencies and rates of KSI casualties by location and fatalities by travel mode and by age and gender; and involved vehicles by type and by location and collision will be explored.  
This chapter is organised in the following sections:

Section- 3.1

Statistical Exploration Approaches

The rates of road traffic KSI/ fatal accidents with casualties and fatalities are computed per 10,000 populations (except, fatal accident rate is calculated per 100 million motor vehicle kilometres per year of national highway links). The time series and one-way/ two-way data are explored in ‘Trend Line’ and ‘Bar Chart’ respectively. The data are explored by averaging per year for both frequencies and rates. The following will be explored applying graphical examinations and using scatter plots and bar charts:
· KSI casualties- by location (City-non-City, division and district); 
· Fatalities by travel mode- for all road users, passengers and pedestrians  each into age, gender and age*gender; for drivers into age, alcohol-drinking and age*alcohol-drinking; for motorcyclists into age, helmet-wearing and age*helmet-wearing;
· KSI/ fatal accidents by division, district, locality and road class; 
· Fatal collision type accidents by locality, road class, division and district; 
· Fatal junction type accidents by locality, road class, division and district; 
· Fatal accidents by mode of time by time of day, by day and by month- splitting each into locality and road; 
· Fatal accidents and fatalities by national highway link and collision type;
· Involved motorised and non-motorised vehicles (at fatal accidents) by type and by locality, road class and collision type with vehicle (one and more than one) per accident;
The aforesaid data are shown in the following Chart:
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Figure- 3.1: Chart of Data for Statistical Exploration
3.1.1: Data Collection of the Road Traffic Accident Database by BRTA

Road traffic accidents’ and casualties’ data are reported by Police working at Thana level (Police Station) in an Accident Reporting Form (ARF) which was introduced nationwide in 1997. This form, which is written in Bengali and published by the GOB, is a mandatory part of investigation’s First Information Report (FIR) completed by Investigating Officer (IO) for each road accident case. Completed ARFs are compiled at Accident Data Units (ADU) in six Ranges and four Metropolitan Police Offices. Data are entered into an electronic database at each of aforesaid ADUs. Therefore, the software used to compile and later interrogate the database is known as MAAP (Micro-computer Accident Analysis Package, developed and produced by TRL, UK). The database is commonly referred to as the MAAP data. From these regional ADUs, accident data are transferred by computer diskette (Floppy Disk) to National ADU at Bangladesh Police Headquarters (BPHQ), Dhaka. BRTA collects these from BPHQ and enters it into its own master database. MAAP software, which is used to compile and interrogate the electronic accident database, resides on computers in each of Police Range and Metro ADUs, the ADU at BPHQ and at BRTA Resource Centre. 
KSI casualties by location are explored at next section (3.2).

Section- 3.2
Exploration of KSI Casualties by Location

This section is based on exploration of road traffic KSI casualties, 1999-2007. Firstly, time series of these with rates are explored. Then, average per year with rate of these for 2002-2007 splitting into 2 cities-non-cities, 10 divisions (excluding cities)/ cities and 68 districts (excluding cities)/ cities are explored.
3.2.1: Time Series of KSI Casualties, 1999-2007
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Figure- 3.2.1: Trends of Road Traffic KSI Casualties, 1999-2007
KSI casualty rate peaked in 2000; declined slightly in 2001; re-peaked in 2003 and re-declined slightly in 2006.
3.2.1.1: KSI Casualties by City-non-City
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Figure- 3.2.1.1: Road Traffic KSI Casualties by City-non-City
Rates of KSI casualties in cities are higher than non-cities.

3.2.1.2: KSI Casualties by Division/ City
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Figure- 3.2.1.2: Road Traffic KSI Casualties by Division (Excluding City)/ City
Rajshahi City, Dhaka City, Dhaka Division, Sylhet Division and Khulna City have higher rates of KSI casualties.

3.2.1.3: KSI Casualties by District/ City 
Rajshahi City, Dhaka City, Madaripur, Feni, Narayanganj, Manikganj, Munshiganj, Faridpur, Sylhet, Gopalganj and Narsingdi have higher rates of KSI casualties than any district/ city (see Appendix Figures- 3.2.1.3).

Fatalities by travel and by age and gender are explored at next section (3.3).
Section- 3.3
Exploration of Fatalities by Travel Mode and by Age and Gender

This section is based on exploration of road traffic fatalities by travel mode, 2002-2007. Firstly, time series of these with rates are explored. Then, average per year of these for all road users, pedestrians and passengers splitting into age, gender and age*gender for 2002-2007; drivers splitting into age, alcohol-drinking and age*alcohol-drinking; and motorcyclists splitting into age, helmet-wearing and age*helmet-wearing for 2004-2007 are explored. 
3.3.1: Time Series of Fatalities by Travel Mode, 2002-2007

3.3.1a: Trends
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Figure- 3.3.1a: Road Traffic Fatalities by Travel Mode, 2002-2007

3.3.1b: Average per year
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Figure- 3.3.1b: Road Traffic Fatalities by Travel Mode
The fatalities have remained fairly constant over the period. Pedestrian fatalities have been increasing since 2005. Motorcyclist fatalities are low.
3.3.1.1: Road Fatalities by Travel Mode and by Age
a) For All Road Users
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Figure- 3.3.1.1a: Road Traffic Fatalities (for All Road Users) by Age
b) For Pedestrians
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Figure- 3.3.1.1b: Road Traffic Fatalities (for Pedestrians) by Age
c) For Passengers
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Figure- 3.3.1.1c: Road Traffic Fatalities (for Passengers) by Age
d) For Drivers
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Figure- 3.3.1.1d: Road Traffic Fatalities (for Drivers) by Age
e) For Motorcyclists
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Figure- 3.3.1.1e: Road Traffic Fatalities (for Motorcyclists) by Age
Those dying in the youngest and the oldest age groups are more likely to be pedestrians; those in the middle age groups are more likely to be drivers.
3.3.1.1.1: Comparison of Fatalities by Travel and by Known-Unknown Age
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Figure- 3.3.1.1.1: Road Traffic Fatalities by Travel Mode and by Age of Known and Unknown
The proportion of ages of known and unknown of road fatalities are about 3:2. This may be due not to carrying ID card with the travelholders including drivers and motorcyclists  
3.3.1.2: Fatalities by Travel Mode and by Gender
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Figure- 3.3.1.2: Road Traffic Fatalities by Travel Mode and by Gender
Males’ fatality rates are greater than that of females for all travel modes.
3.3.1.3: Fatalities by Travel Mode and by Age and Gender
a) For All Road Users 
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Figure- 3.3.1.3a: Road Traffic Fatalities by Age and by Gender for All Road User
b) For Pedestrians 
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Figure- 3.3.1.3b: Road Traffic Fatalities by Age and by Gender for Pedestrian
c) For Passengers 
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Figure- 3.3.1.3c: Road Traffic Fatalities by Age and by Gender for Passenger
Those dying in any ages are more likely to be higher of males than females.
3.3.1.4: Drivers’ Fatalities by ‘Alcohol Drinking’ and by Age
a) By ‘Alcohol Drinking’
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Figure- 3.3.1.4a: Road Traffic Fatalities for Drivers by ‘Alcohol Drinking’
Alcohol not suspected drivers have higher fatality rates than the suspected. This may be due to the predominance of Islam in Bangladesh resulting in few bars or taverns. According to country legislation, drinking alcohol (and other drugs) and then driving is not allowed. In Bangladesh, there is no BAC (Blood Alcohol Concentration) limit for drivers as alcohol is prohibited (Worldwide BAC Limit, 2009). 
b) By Age and by ‘Alcohol Drinking’
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Figure- 3.3.1.4b: Road Traffic Fatalities (for Driver) by Age and by ‘Alcohol Drinking’
The alcohol not suspected ages of 31-35, 26-30 and 36-40; alcohol suspected ages of 36-40 and 26-30 have higher rates of fatalities than any. It is notable that some age groups of 0-20 and 61+ don’t   have any alcohol suspected fatalities.
3.3.1.5: Motorcyclist’ Fatalities by ‘Helmet Wearing’ and by Age 
a) By ‘Helmet Wearing’
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Figure- 3.3.1.5a: Road Traffic Fatalities (for Motorcyclist) by ‘Helmet Wearing’
Rates of motorcyclist of helmet not worn cover the majority of fatalities. According to country legislation, motorcyclist and pillion have to wear approved helmet compulsorily.  (This is rarely enforced).
b) By ‘Helmet Wearing’ and by Age
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Figure- 3.3.1.5b: Road Traffic Fatalities (for Motorcyclist) by Age and by ‘Helmet Wearing’
The helmet-not-worn’ ages of 31-35 and 26-30; helmet-worn’ ages of 51-56, 31-35 and 46-50 have higher rates of fatalities than any other ages. It is notable that some age groups of 0-20, 26-30, 36-45 and 56+ are not having any fatalities.
Fatal/ KSI accidents by location are explored at next section (3.4).
Section- 3.4
Exploration of Fatal/ KSI Accidents by Location

This section is based on exploration of fatal/ KSI accidents, 1999-2007. Firstly, time series of KSI accidents with rates are explored. Then, average per year of these for 2002-2007 splitting into 2 cities-non-cities, 10 divisions (excluding cities)/ cities, 68 districts (excluding cities)/ cities, 2 road environments and 5 road classes are explored.
3.4.1: Time Series of KSI Accidents, 1999-2007
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Figure- 3.4.1: Trend of Road Traffic KSI Accidents, 1999-2007
KSI accidents have been increasing since 2005.

3.4.1.1: KSI Accidents by City-non-City
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Figure- 3.4.1.1: Road Traffic KSI Accidents by City-non-City

KSI accident rates of cities are higher than that of non-cities.
3.4.1.2: KSI Accidents by Division (Excluding City)/ City
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Figure- 3.4.1.2: Road Traffic KSI Accidents by Division (Excluding City)/ City
Cities of Rajshahi, Dhaka and Khulna have higher KSI accident rates. 
3.4.1.3: KSI Accidents by District (Excluding City)/ City
Rajshahi City, Dhaka City, Madaripur, Feni, Narayanganj, Munshiganj, Manikganj, Sylhet, Gopalganj, Faridpur and Gazipur have higher rates of KSI accidents (see Appendix Figures- 3.4.1.3).

3.4.1.4: Fatal Accidents by Road Environment
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Figure- 3.4.1.4 Road Traffic Fatal Accident by Road Environment/ Locality
The fatal accident rate of urban is higher than that of rural road environment. This may be due to area and population sizes as area size of rural locality is about 13 (exactly 12.92) times more than urban locality and about one-third (exactly 3.22 in 2004) of population live in the urban area. 
3.4.1.5: Fatal Accidents by Road Class
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Figure- 3.4.1.5: Road Traffic Fatal Accident by Road Class
National highways and city roads have the highest fatal accidents comparing with feeder, regional and rural roads. More than one-third (about 37%) of fatal accidents occurred on national highways, although their lengths are 3,570 km (17%) out 21,571 km of the total main road network in Bangladesh. Thus, it seems that national highways are over represented in the number of fatal accidents. This might be a reflection of increased speeds on these roads, uncontrolled mix of vehicles and pedestrians and to an extent data recording issues. It is possible that accidents that occur near a national highway are listed as on the national highway as this is the most identifiable geographic location.
Fatal collision type accidents by location are explored at next section (3.5).
Section- 3.5
Exploration of Fatal Accidents by Collision Type and by Location

This section is based on exploration of fatal accidents by collision type, 1999-2007. Firstly, time series of these with rates are explored. Then, the average per year with rate of these for 2002-2007 splitting into 2 road environments/ localities, 5 road classes, 2 cities-non-cities, 10 divisions/ cities and 68 districts/ cities are explored.
3.5.1: Time Series of Fatal Accidents by Collision Type, 1999-2007
3.5.1a: Trends
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Figure- 3.5.1a: Trends of Road Traffic Fatal Accidents by Collision Type
3.5.1b: Average per year
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Figure- 3.5.1b: Road Traffic Fatal Accidents by Collision Type
‘Hit pedestrian’, ‘head on’ and ‘rear end’ are the main collisions. Accidents of ‘hit pedestrian’ fell sharply in 2001, declined in 2005 and rose to a peak in 2006.
3.5.1.1: Fatal Accidents by Collision Type and by Road Environment
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Figure- 3.5.1.1: Road Traffic Fatal Accidents by Collision Type and by Road Environment/ Locality
‘Hit pedestrian’, ‘rear end’ and ‘head on’ at urban; ‘hit pedestrian’, ‘head on’ and ‘overturned vehicle’ at rural are the main collisions.

3.5.1.2: Fatal Accidents by Collision Type and by Road Class
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Figure- 3.5.1.2: Road Traffic Fatal Accident by Collision Type and by Road Class
National highways have higher all collision types of fatal accidents than any road.
3.5.1.3: Fatal Accidents by Collision Type and by City-non-City
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Figure- 3.5.1.3: Road Traffic Fatal Accident by Collision Type and by City-non-City
3.5.1.4: Fatal Accidents by Collision Type and by Division
The fatal accident rates by hitting pedestrian in Dhaka City and Rajshahi City are greater than any division/ city. Except these, Dhaka division, Chittagong City and Sylhet division have higher fatal accident rates of hitting pedestrians (see Appendix Figures- 3.5.1.4).

3.5.1.5: Fatal Accidents by Collision Type and by District
Dhaka city, Rajshahi city, Narayanganj, Gazipur, Munshiganj, Feni, Sylhet, Manikganj, Rajbari and Narsingdi are affected by higher fatal hit pedestrian accident rates. Other collisions are also most in plain districts/ cities except overturned vehicle as it is most in hilly districts like Rangamati, Bandarban and Khagrachhari (see Appendix Figures- 3.5.1.5).

Fatal junction type accidents by location are explored at next section (3.6).
Section- 3.6
Exploration of Fatal Accidents by Junction Type and by Location

This section is based on exploration of fatal accidents by junction type, 1999-2007. Firstly, time series of these with rates are explored. Then, average per year with rate of these for 2002-2007 splitting into 2 road environments/ localities, 5 road classes, 2 cities-non-cities, 10 divisions/ cities and 68 districts/ cities are explored. Finally, fatal accidents between ‘at junction’ and ‘not at junction’ are compared.
3.6.1: Time Series of Fatal Accidents by Junction Type, 1999-2007
a) Trends
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Figure- 3.6.1a: Trends of Road Traffic Fatal Accidents by Junction Type, 1999-2007
b) Average per year
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Figure- 3.6.1b: Road Traffic Fatal Accidents by Junction Type
‘Tee junction’ and ‘cross junction’ have higher fatal accidents than any junction. With higher fatal accidents, the ‘Tee junction’ fell sharply in 2001, peaked in 2002, declined slightly in 2004 and rose to a peak in 2006.

3.6.1.1: Fatal Accidents by Junction Type and by Road Environment
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Figure- 3.6.1.1: Fatal Accidents by Junction Type and by Road Environment/ Locality
All types of junctions have higher accidents in urban locality than rural localities.
3.6.1.2: Fatal Accidents by Junction Type and by Road Class
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Figure- 3.6.1.2: Road Traffic Fatal Accidents by Junction Type and by Road Class

The high fatal accidents in tee junction of national highways; tee junction and cross junction of regional highways; tee junction and cross junction of city roads; tee junction of feeder roads; tee junction of rural roads are occurred.
3.6.1.3: Fatal Accidents by Junction Type and by City-non-City
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Figure- 3.6.1.3: Road Traffic Fatal Accidents by Junction Type and by City-non-City
Any junction type fatal accident rate of cities is lower than that of non-cities.
3.6.1.4: Fatal Accidents by Junction Type and by Division/ City
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Figure- 3.6.1.4: Road Traffic Fatal Accidents by Junction Type and by Division (EC)/ City

The four cities of Rajshahi, Dhaka, Chittagong and Khulna are highly exaggerated by fatal accident rates of ‘tee’ junction type and except cities, Chittagong, Sylhet and Barisal divisions have high rates.

3.6.1.5: Fatal Accidents by Junction Type and by District/ City
Rajshahi City, Narayanganj, Dhaka City, Munshiganj, Gazipur, Manikganj, Rajbari, Feni, Faridpur and Narsingdi have higher fatal accident rates by ‘Tee junction’. Plain districts/ cities also have accident rates for remaining junctions except ‘off-set tee junction’ as hilly districts Rangamati and Khagrachhari have accidents with ‘off-set tee junction’ (see Appendix Figures- 3.6.1.5).
3.6.2: Comparison of Fatal Accidents by Junction and not at Junction
3.6.2a: Trends of Fatal Accidents, 1999-2007
[image: image70.emf]0

500

1000

1500

2000

2500

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

Frequency of Fatal Accident

Out of junction

At junction

Unknown

[image: image71.emf]0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.20

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

Rate of Fatal Accident

Out of junction

At junction

Unknown


Frequency                                              Rate

Figure- 3.6.2a: Trends of Road Traffic Fatal Accidents by Junction-non-Junction, 1999-2007
3.6.2b: Average per year
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Figure- 3.6.2b: Road Traffic Fatal Accidents by Junction-non-Junction
Fatal accidents ‘at junction’ are about three times lower than that ‘not at junction’. Fatal accidents ‘at junction’ have been increasing since 2001 but these ‘not at junction’ have been increasing and declining.

3.6.2.1: Fatal Accidents by Junction-non-Junction and by Locality
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Figure- 3.6.2.1: Road Traffic Fatal Accidents by Junction-non-Junction and by Road Environment
Both in urban and rural road environment, fatal accident rates ‘at junction’ are lower than that ‘not at junction’.
3.6.2.2: Fatal Accidents by Junction-non-Junction and by Road Class
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Figure- 3.6.2.2: Road Traffic Fatal Accidents by Junction-non-Junction and by Road Class
In all road classes, fatal accidents ‘at junction’ are smaller than ‘not at junction’.

3.6.2.3: Fatal Accidents by Junction-non-Junction and by City-non-City
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Figure- 3.6.2.3: Road Traffic Fatal Accidents by Junction-non-Junction and by City-non-City
Both in city and non-city, fatal accident rates ‘at junction’ are lower than ‘not at junction’.
3.6.2.4: Fatal Accidents by Junction-non-Junction and by Division
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Figure- 3.6.2.4: Road Traffic Fatal Accidents by Junction and not at Junction and by Division (EC)/ City

In all cities/ divisions, fatal accident rates ‘at junction’ are smaller than that ‘not at junction’.
Fatal accidents by Time Mode and by Road are explored at next section (3.7).
Section- 3.7
Exploration of Fatal Accidents by Time and by Road Environment & Class 

This section is based on exploration of fatal accidents by mode of time, 2004-2007. Firstly, average per year with annual trend of fatal accidents by time, day and month are explored. Then, average per year of fatal accidents by time mode splitting into 2 road environments/ localities and 5 road classes are explored.
3.7.1: Fatal Accidents by Time of Day
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Figure- 3.7.1: Road Traffic Fatal Accidents by Time of Day
Fatal accidents are highly occurred in day time comparing with night. 11hr-12hr has the highest accidents and 23hr-24hr has the lowest. It is noted that the frequency of accidents is comparatively large between midnight 3 am. This is unlikely to be the case and might be explained by data recording errors. The police or data entry administers might simply be ticking the wrong box of the time column in recording form.
3.7.1.1: Fatal Accidents by Time and by Road Environment and Class
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Figure- 3.7.1.1: Road Traffic Fatal Accidents by Time of Day and by Road Environment and Class
Rural locality has larger fatal accidents than urban locality by day time. Fatal accidents are high at rural locality in 11hr-14hr; at urban locality in 09hr-12hr.  Again, national highways and city roads have the larger fatal accidents than other roads by day time. Fatal accidents are high at national highways in 09hr-14hr; at city roads in 09hr-12hr; at feeder roads in 11hr-12hr and 17hr-18hr; at regional highways in 09hr-12hr; at rural roads in 09hr-12hr.
3.7.2: Fatal Accidents by Day
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Figure- 3.7.2: Road Traffic Fatal Accidents by Day
Fatal accidents are high on Sunday, Friday and Thursday comparing with other days. Friday is a holiday. Sunday and Thursday are the 1st and the last days of weekdays respectively.  
3.7.2.1: Fatal Accidents by Day and by Road Environment and Class
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Figure- 3.7.2.1: Road Traffic Fatal Accidents by Day and by Road Environment and Class

Rural localities have larger fatal accidents than urban by any days. Fatal accidents are high at rural on Friday and Sunday; at urban on Tuesday and Sunday. Again, national highways and city roads have higher fatal accidents than feeder roads, regional highways and rural roads by any days. Accidents are high at national highways on Friday, Thursday, Monday and Sunday; at city roads on Tuesday, Sunday, Friday and Monday; at feeder roads on Friday, Sunday, Saturday and Thursday; at regional highways on Sunday, Friday and Saturday; at rural roads on Tuesday and Wednesday.

3.7.3: Fatal Accidents by Month
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Figure- 3.7.3: Road Traffic Fatal Accidents by Month
Fatal accidents on January, March, May, April, and December are higher than any months. September has the lowest accident. These may be varied due to seasons. It is noted that December and January are winter months; March, April and May are summer months; September is the ending of raining and starting of autumn/ late autumn months.

3.7.3.1: Fatal Accidents by Month and by Road Environment and Class
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Figure- 3.7.3.1: Road Traffic Fatal Accidents by Month and by Road Environment and Class

Fatal accidents are high at rural on January, March and May; at urban on January, April, May and March. Again, fatal accidents are high at national highways on May, June, January, August and December; at city roads on January, April, March, February and May.
Fatal accidents by national highway links are explored at next section (3.8).
Section- 3.8
Exploration of Fatal Accidents and Fatalities by National Highway Link 

This section is based on exploration of fatal accidents and fatalities by selected 35 national highway links, 2003-2006, where the data of 2005 are absent (see the length of national highways at 3.4.1.5). Firstly, averages per year of fatal accidents, fatalities and fatal accident rates are explored. Then, average per year of fatal accidents by collision type is explored.
3.8.1: Fatal Accidents by National Highway Link
Links of Feni-Chittagong, Comilla (Mainamati)-Feni, Daudkandi-Mainamati, Chittagong-Keranirhat and Keranirhat-Cox’sbazar have higher fatal accidents than any (see Appendix Figure- 3.8.1). 
3.8.2: Fatalities by National Highway Link
Feni-Chittagong, Daudkandi-Mainamati, Mainamati-Feni, Feni-Noakhali and Jhenaidah-Jessore have higher traffic fatalities than any other links (see Appendix Figure- 3.8.2).
3.8.3: Fatal Accident Rates by National Highway Link
Dinajpur- Beldanga, Dasuria- Natore, Katchpur- Daudkandi, Magura- Jhenaidah and Bogra- Gobindaganj have higher fatal accident rate per 100 million motor vehicle kilometres per year than any other link (see Appendix Figure- 3.8.3).

3.8.4: Fatal Accidents by National Highway Link and by Collision Type
Feni-Chittagong, Comilla-Feni, Shahepratap-Bhairab, Jhenaidah-Jessore and Feni-Noakhali are highly affected by hitting pedestrian; (see Appendix Figure- 3.8.4).
Involved vehicles at fatal accident by roads are explored at next section (3.9).

Section- 3.9
Exploration of Vehicles (at Fatal Accident) by Road and Collision Type 

This section is based on exploration of involved vehicle types at fatal accidents, 2002-2007. At 1st phase, annual time series of vehicles by ‘type’ are explored. Then, average per year of these by type and these splitting into 2 road environments/ localities, 5 road classes and 10 collision types are explored. At 2nd phase, annual time series of vehicles by ‘type’ and ‘vehicle per accident’ (single (one) and multiple (more than one)) are explored. Then, average per year of these by type and these splitting into 2 road environments/ localities, 5 road classes and 10 collision types are explored.
3.9.1: Involved Vehicles by Type, 2002-2007

3.9.1.1: Trends and average per annum
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Figure- 3.9.1.1a: Trends of Vehicles by Type, 2002-7; Figure- 3.9.1.1b: Average Involved Vehicles by Type

The numbers of involved vehicles peaked in 2002, declined slightly in 2005 and increased again in 2007. It also shows that buses and heavy trucks are higher and others are 1/3-1/4 of buses or trucks. Although buses are involved in many accidents, one should remember that they carry passengers which mean an increased likelihood of being represented as having high accident involvement.
3.9.1.2: Vehicle by Type and by Road Environment and Road Class
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Figure- 3.9.1.2: Vehicles by Type and by Road Environment/ Locality and Road Class 

The involvement of buses, heavy trucks and minibuses are greater in rural than in urban road environments. Again, buses, heavy trucks and minibuses have higher involvement in national highways, city roads and feeder roads. 
3.9.1.3: Vehicle by ‘Type’ and by ‘Collision Type’ 
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a) By ‘Hit pedestrian’ collision                        b) By ‘Head on’ collision
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c) ‘Rear end’ collision                     d) ‘Overturned vehicle’ collision
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e) ‘Side swipe’ collision                     f) ‘Hit parked vehicle’ collision
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g) ‘Hit object off road’ collision                     h) ‘Hit object in road’ collision
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i) ‘Right angle’ collision                     j) ‘Other’ collision
Figure- 3.9.1.3: Involved Vehicles (at Fatal Accident) by Type and by ‘Collision Type’ 
The involvement of buses, heavy trucks, minibuses, microbuses and tempos are higher by ‘hit pedestrian’, ‘head on’, ‘rear end’ and ‘overturned vehicle’. 
3.9.2: Involved Vehicles by ‘Type’ and by ‘Vehicle per Accident’, 2002-2007

3.9.2.1: Annual Trends of Vehicles
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Figure- 3.9.2.1: Trends of Involved Vehicle by ‘Type’ and by ‘Vehicle per Accident’, 2002-2007
3.9.2.1.1: Average per annum of Vehicles 
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Figure- 3.9.2.1.1: Involved Vehicles by ‘Type’ and by ‘Vehicle per Accident’
Non motorised vehicles like rickshaws and bicycles are highly involved for multiple vehicles per accident. For one vehicle per accident, buses, heavy trucks and minibuses are highly involved. Motorised vehicles are more involved than non-motorised. For more than one vehicle per accident, heavy trucks, buses and rickshawes are highly involved.

3.9.2.2: Vehicle by Type and by Locality with Vehicle per Accident
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Figure- 3.9.2.2: Vehicles by Type and by road environment/ Locality with Vehicle per Accident

For one vehicle per accident, the involvement of buses, heavy trucks and minibuses are greater in rural than in urban road environments. Again, heavy trucks, buses, rickshaws, motorcycles and minibuses have higher involvement in rural than in urban road environments for more than one vehicle per accident. 
3.9.2.3: Vehicle by Type and by Road Class with Vehicle per Accident
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Figure- 3.9.2.3: Vehicles by Type and by Road Class with Vehicle per Accident

For one vehicle per accident, the involvement of bus, heavy truck and minibus are higher in national highways, feeder roads and city roads than in regional highways and rural roads. Again, bus, heavy truck, motorcycle, rickshaw and bicycle have higher involvement in national and regional highways than in feeder, city and rural roads for more than one vehicle per accident. 
3.9.2.4: Vehicle by Type and by Collision Type with Vehicle per Accident
a) By ‘Hit pedestrian’
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b) By ‘Overturned vehicle’
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c) By ‘Hit object off road’
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Vehicle Type in 'Single vehicle per accident'

No. of Vehicle by 'Hit object off road'
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d) By ‘Rear end’
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e) By ‘Side swipe’
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f) By ‘Hit object in road’
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Vehicle Type in 'Single vehicle per accident'

No. of Vehicle by 'Hit object in road'
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g) By ‘Head on’
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Vehicle Type in 'Single vehicle per accident'

No. of vehicle by 'Head on'
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h) By ‘Hit parked vehicle’
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Vehicle Type in 'Single vehicle per accident'
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i) By ‘Right angle’
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Vehicle Type in 'Single vehicle per accident'
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j) By ‘Other’ collision
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Vehicle Type in 'Single vehicle per accident'

No. of vehicle by 'Other collision'
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Figure- 3.9.2.4: Involved Vehicles by ‘Type’ and by ‘Collision Type’ with ‘Vehicle per Accident’
For one vehicle per accident, the involvement of buses, heavy trucks, minibuses, microbuses and tempos are higher by hit pedestrian, overturned vehicle and hit object off road than by side swipe, rear end, hit object in road, head on, hit parked vehicle and right angle. Buses, heavy trucks and minibuses are highly involved by hit pedestrian; buses, heavy trucks, minibuses and tempos by overturned vehicle; buses, heavy trucks and minibuses by hit object off road are highly involved. Again, for more than one vehicle per accident, the involvement of buses, heavy trucks, motorcycles, rickshaws and bicycles are higher by head on, rear end, side swipe and hit parked vehicle than by right angle, hit pedestrian, overturned vehicle and hit object in/ off road. Buses, heavy trucks, motorcycles and minibuses by head on; heavy trucks, buses, rickshaws and bicycles by rear end; heavy trucks, buses, bicycles and motorcycles by side swipe; heavy trucks, buses, rickshaws and minibuses by hit parked vehicle are highly involved.

This chapter is concluded at next section (3.10).   
Section- 3.10
Conclusion

The fatal accidents happen mainly on national highways and involve vehicles hitting pedestrians predominantly. The greatest number of fatal accidents is involved by heavy vehicles and buses and the highest number of fatalities per accident occurs when vehicles collide by heading on. Children pedestrians (less than 10 years old), adult male passengers and pedestrians are killed as the output of a road traffic accident predominantly. The predominant type of fatal collision on any type of road class either an urban or a rural environment is a vehicle hitting a pedestrian. The pattern of half of all fatal accidents being collisions where a vehicle hits a pedestrian is evident in all divisions and cities. This type of accident accounts for 55% of accidents on average. Incidence of hitting pedestrian is the highest on national highways. More than half of fatal victims of road accidents are pedestrians. Following ‘hit pedestrians’; ‘head on’, ‘rear end’ and ‘overturned vehicle’ are the other major collision types in the rural and urban areas that account for a high proportion of fatal accidents. The high numbers of persons are killed in fatal head on and overturned vehicle accidents. Dhaka city and Rajshahi city are having comparatively high fatal accident rates (more than twice that of any other city) with a predominance of hitting pedestrian and rearing end accidents. A disproportionate number of fatal accidents involve trucks, buses and minibuses. 
The main key findings of this chapter are as follows:
1: KSI Casualties by Location 

· Rates of KSI casualties of cities are greater than non-cities. 
· Rajshahi city, Dhaka city and Dhaka division are highly affected by the rates of KSI casualties.
· Districts/ cities as Rajshahi city, Dhaka city, Feni, Narayanganj, Manikganj, Munshiganj, Faridpur, Sylhet, Gopalganj and Narsingdi are highly affected by the rates of KSI casualties.
2: Fatalities by Travel Mode and by Age and Gender
· Pedestrian fatalities are the highest.
· Ages of 26-40, 56-60 and 66-70 have higher rates of fatalities for all road users; age of 55+ for pedestrian; age of 26-50 for passenger; age of 26-45 for driver; age of 26-35 for motorcyclist.
· Males’ rates of fatalities are greater than that of female. Males’ ages of 56-75 and females’ ages of 6-10 and 56-70 are high for pedestrians. Males’ ages of 26-45 are high and females’ ages of 26-50, 56-70 and 6-10 are high for passengers. 
· Drivers with alcohol drinking not suspected have higher rates of fatalities than suspected. Alcohol not suspected ages of 26-40 have higher rates. 
· Motorcyclists without helmet wearing have higher rates of fatalities than with helmet wearing. Ages of 31-35 and 26-30 without helmet wearing have higher rates than any ages. 
3: Fatal/ KSI Accidents by Location
· Rates of KSI accident are higher in cities than in non-cities.
· Rajshahi city, Dhaka city and Dhaka division have higher rates of KSI accident than any division/ city. 
· Districts/ cities as Rajshahi city, Dhaka city, Feni, Narayanganj, Munshiganj, Sylhet, Gopalganj, Faridpur, Gazipur and Rajbari are highly pretentious with rates of KSI accident. 
· Urban rates of fatal accident are greater than that of rural road environments.
· National highways’ fatal accidents are greater than any road class. 
4: Fatal Collision Type Accidents by Location 

· ‘Hit pedestrian’, ‘head on’, ‘rear end’, ‘overturned vehicle’ and ‘side swipe’ are the main collisions.
· Fatal collision type accident rates are higher in urban than that in rural.
· Fatal collision type accidents are larger in national highways than any roads. ‘Hit pedestrian’, ‘head on’, ‘rear end’ and ‘overturned vehicle’ are main collision types in national highways.
· Any collision type fatal accident rates are higher in cities than in non-cities.

· Fatal hit pedestrian accident rates in Dhaka and Rajshahi cities, Sylhet and Dhaka divisions are highly involved. 
· Districts/ cities as Dhaka city, Rajshahi city, Narayanganj, Munshiganj, Feni, Gazipur, Sylhet, Manikganj, Rajbari and Narsingdi are highly pretentious by fatal hitting pedestrian accident rates.
5: Fatal Junction Type Accidents by Location
· Fatal accidents are lower at junction than that ‘not at junction’. 
· ‘Tee’ and ‘cross’ junctions are the main venues of fatal junction accidents. 
· Tee junction and cross junction have higher fatal accident rates in urban than rural road environments. 
· With higher fatal accidents, ‘tee junction’ is the highest on all road classes. 
· Rajshahi city, Dhaka city and Dhaka division are highly exaggerated by fatal tee junction type accident rates.
· Districts/ cities as Rajshahi city, Narayanganj, Dhaka city, Munshiganj, Gazipur, Manikganj, Rajbari, Feni, Faridpur and Narsingdi are highly pretentious by fatal tee junction type accident rates.
6: Fatal Accidents by Mode of Time and by Road Environment and Class
· Fatal accidents are highly occurred in day time comparing with night. 
· Fatal accidents are high at rural locality in 11hr-14hr; at urban locality in 09hr-12hr. 
· Fatal accidents are high at national highways in 09hr-14hr; at city roads in 09hr-12hr.

· Fatal accidents are high on Sunday, Friday and Thursday. 

· Fatal accidents are high at rural on Friday and Sunday; at urban on Tuesday and Sunday. 

· Fatal accidents are high at national highways on Friday, Thursday, Monday and Sunday.

· Fatal accidents on January, March, May, April, and December are higher than any months. September has the lowest accident. 
· Fatal accidents are high at rural on January, March and May; at urban on January, April, May and March. 
· Fatal accidents are high at national highways on May, June, January, August and December.

7: Fatal Accidents and Fatalities by National Highway Link and Collision
· Feni-Chittagong, Mainamati-Feni, Daudkandi- Mainamati, Chittagong- Keranirhat and Keranirhat-Cox’sbazar have higher fatal accidents.

· Feni-Chittagong, Daudkandi-Mainamati, Mainamati-Feni, Feni-Noakhali and Jhenaidah-Jessore have higher fatalities.
· Dinajpur-Beldanga, Dasuria-Natore, Katchpur-Daudkandi, Magura- Jhenaidah and Bogra-Gobindaganj have higher fatal accident rates. 
· Feni-Chittagong, Mainamati-Feni, Shahepratap- Bhairab, Jhenaidah- Jessore and Feni-Noakhali have higher fatal hit pedestrian accidents.

8: Involved Vehicle by Type and by Road Environment and Class
· For one vehicle per accident, 
· Buses, heavy trucks and minibuses are highly involved. 
· Involvement of buses, heavy trucks and minibuses are greater in rural than in urban road environments
· Involvement of buses, heavy trucks and minibuses are higher in national highways and city roads than in other roads. 
· Involvement of buses, heavy trucks, minibuses, microbuses and tempos are higher by hitting pedestrian and overturning vehicle than that by any other collision type. 
· For more than one vehicle per accident, 

· Heavy trucks, buses and rickshaws are highly involved. 
· Heavy trucks, buses, motorcycles, minibuses and rickshaws are highly involved in rural; heavy trucks, rickshaws, buses, minibuses and bicycles are highly involved in urban road environments. 
· Involvement of buses, heavy trucks, motorcycles, rickshaws and bicycles are higher in national and regional highways than any other roads. 
· Involvement of buses, heavy trucks, motorcycles, rickshaws and bicycles are higher by heading on, rearing end, side swiping and hitting parked vehicle than by any other collision type. 
 The data are analysed statistically at next chapter (4).
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