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ABSTRACT: Transport system in now a days has an important role to play in our day to day life. They also act as 

catalyst to the accidents taking place on roads. In this study importance is been given on the mode of transport used and 

its effect on other modes and vice- versa. This survey is conducted along state highway between Ashta to Islampur cities, 

Maharashtra.  The data has been collected from the nearest police stations available for consequent 5 years from 2011 

to 2015. Preliminary analysis reveals that there are 5 ‘Black spots’ in the given corridor line. The detailed analysis has 

been carried out on these five locations. In order to study the speeds at these locations, spot speed study has been 

conducted. Based on the detailed analysis, the improvement measures have been recommended. The identified Black 

spots are Padawalwadi Phata, Ahirwadi Phata, Gotkhindi Phata, Bawachi Phata and Gatarwadi Phata.  The important 

factors considered for analysis include: Daily variation of accidents, timely variation of accidents, gender wise analysis, 

vehicle wise distribution, age limit variation of accidents, and monthly variation of accidents.  

Keywords: Black spots, Accidents, Ashta-Islampur, Transportation.  

 

1. INTRODUCTION: Accident black spots are usually defined as road locations with (relatively) high 

accident potentials. In order to detect such a hazardous location, we have to know the probability of an 

accident for a traffic situation of some kind, or the mean number of accidents for some unit of time. The 

comparison of the probability or the mean with some norm (absolute black spots) or with the probability or 

mean of other locations (relative black spots) may result in the detection of a black spot. There are a lot of 

problems related to this definition. Naik et. al. (2016). In order to define our sample space, we have to know 

what is and is not an accident. Furthermore there are weighting problems if one is interested in loss resulting 

from accidents instead of accidents themselves (e.g. weighting with respect to severity). Although these 

problems are in general underestimated, we will not go into detail on this subject and concentrate on the 

general structure of black-spot analysis. In almost all known procedures, road locations are treated as isolated 

spots. One tries to detect the black spots by estimating the expected number of future accidents at a specific 

location from the number of accidents that already have occurred at that location, Hinsu & Rawal (2015). 

Geomorphology and topography of area play an important role in transportation planning Pisal et. al. (2015). 

For many locations, especially in built-up areas, the number of observed accidents is too small to give an 

accurate estimation of the accident potential. This leaves us with a very inaccurate ordering of locations with 

regard to accident risk. We know that the black spots on the average are placed higher on the list, but we 

cannot distinguish them sufficiently from the grey, or even white spots. If one still uses this detection method, 

then the next problem is to find the causes of the supposed danger. Little information is given in the small 

accident numbers and one is almost completely dependent on an ad-hoc analysis of the location, based on 

rather general theories only. This approach, in which locations are investigated as isolated spots, does not 

seem promising to us, especially not if the accident numbers are small. Naidu et. al. (2011).   

 

2. STUDY AREA: This study was carried out on State Highway 147, starting from Peth Naka (17.058325, 

74.232219 )to Sangli (16.945497, 74.406282). The study stretch between Islampur – Ashta is about 25 km. It 

is a major artery of commerce and public transport, and is witnessing a major construction boom along its 

route to Sangli. It has emerged as a hub for entertainment and corporations. This stretch consists of many 
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intersections, bridges with very poor visibility and ribbon development. The stretch is busy with more number 

of vehicles and over the years traffic density has gone up. Also, in the recent years, fatal accidents have 

increased tremendously on this road.  

 

Fig 1: Google map image of study area. 

 

3. OBJECTIVES:  

To collect accident data on Islampur and Ashta road for last five year. 

To identify the black spots on Islampur Ashta road.  

To carry out the investigations on black spots area. 

To give remedial measures for reduction in accidents on selected road.  

 

4. METHODOLOGY 

4.1 Data Collection In order to determine the accident prone locations in Muzzaffanagar district, following 

data were Collected and used.  

1. Police stations limit map obtained from the office of super indented of police, . 

 2. Accident reports for the years 2007, 2008, 2009, 2010 and 2011.  

3. Survey of India topological map at a scale 1:1, 50,000.  

4.2 Collection of Ground Control Points The GCPs are collected with the help of the GPS. Here there are 

five GCPs collected. From the survey of India topo sheet at various road intersections  

4.3 Data processing The data processing involves the following three steps.  

4.4 Map scanning The Survey of India topographical map at a sale of 1:1, 50,000 were scanned as the raster 

input.  

4.5 Geo referencing Scanned maps usually do not contain information as to where the area represented on the 

map fits on the surface of the earth. To establish the relationship between an image co ordinate system and a 

map(x, y) coordinate system e need to align or geo reference the raster data.  

4.6 Digitizing is the process of encoding the geographic features in digital form as x, y co ordinates. It was 

carried out to create spatial data from existing hard copy maps and documents. In the Present work the geo 

referenced raster image of Sangli district is digitized using QGIS. This type of digitization is called onscreen 

digitization. Road network of the study area was digitized as line features. Accident locations are digitized as 

point features. The above spatial data were organized in a personal geo database and feature class. The exact 
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location of accidents was identified by using measure‖ tool in QGIS. By using the measure tool the spatial 

location of a particular accident can be marked by knowing its distance from a particular station.  

4.7 Assigning attributes All vector data (i.e. line, polygon, point features) will contain separate attribute 

tables. Here each Road is labeled with its corresponding name with the help of the city map obtained from the 

police station. Similarly the accident location attribute table contains the following data.  

4.8 Identification of Black Spot A Location whether link or node that experiences abnormal Crash 

frequencies, rates is considered as an Accident Black Spot. The technique that is used the study to identify 

hazardous Locations is known as the Critical Crash Rate Factor Method. Since traffic crashes are random 

occurrences and can be considered as Rare Events‖ it is not possible to identify hazardous locations simply on 

the basis of the number of crashes. Rather, the critical rate method incorporates the traffic volume to 

determine if the crash rate at a particular location is significantly higher than the average for the type of 

facility. If the crash rate of a particular location is significantly higher than the average crash rate for other 

locations in the jurisdiction having similar characteristics, the location is classified as an Accident Black Spot. 

The steps involved in this method are as follows.  

1. Determination of the location’s crash rate: It is determined on the basis of exposure data, such as traffic 

volume and the length of road section being considered. Rate per 100 million vehicle kilometers (RMV) is the 

number of crashes per 100 million vehicle kilometers of travel. It is obtained from expression.  

RMV = A X 100,000,000 / VT  

A= No: of crashes, total at the study location during a given Period.  

VT= vehicle kilometers of travel during the given period.  

     = ADT x (No: of days in study period) x (No: of Years) x (length of road Segment)  

2. Determining the critical crash rate: The Critical Crash Rate Factor method involves the following 

expression:  

CR = AVR + (0.5/TB) + TF √AVR/TB 

Where, CR= Critical Crash Rate, per 100 million vehicle-Km  

AVR= Average Crash Rate for the Facility type.  

TF= Test factor, standard deviation at a given Confidence level (TF= 1.96 for 95% confidence level) Where, 

ADT = Average Daily Traffic  

3. Compare the location’s crash rate to the critical crash rate. If the crash rate exceeds the critical crash rate, 

classify the location as an Accident Black Spot.  Accident Black spots are identified by using the ―Critical 

Crash rate factor method.  

 

Fig 2: Google map image of study area showing identified Black Spots.. 

In the present study a location is classified as an Accident Black spot if the ratio of the Crash rate of the 

section to the Critical crash rate of the particular type of facility is between 1.5 to 2. Some of accident spots 

are shown in figure 2  
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5. CONCLUSIONS:  From the present study, following conclusions have been drawn: 

 1.  In the last five years (2011-20015), the Total Crashes have increased in study area.  

2.  The Critical Crash Rate Factor Method is an easy to use statistical test method, which is very effective in 

identifying Accident-prone stretches for two lane highways.  

3.  From analysis it is evident that maximum number of crashes occurs in the months of August and 

December. This may be due to the onset of rainy season in august and due to the fog in the month of 

December.  

4.  The peak period for Crashes comes out to be between 14.00 - 16.00 hrs.  

5.  The Crash ratio developed for the sections can be used for prioritizing Safety Development program.  

6.  Identification of Black Spots is based on Police Record. Other tentative spots are also identified to 

reduce an accident.  

7.   It is also observed from the inventory survey that no speed breaker is provided on the stretch of selected 

area.  

8.   Many signals are not in working condition. There is no availability of traffic police on the minor and „T‟ 

intersection.  

9.  Many unauthorized parking is observed on the selected area.   

10. Proper lane marking should be provided at each bus stop throughout the study area.   

 

6. REMEDIAL MEASURES FOR PREVENTING ACCIDENTS:    

1. Presence of vendors on road side reduces the  capacity of road so those vendors should be removed as soon 

as possible.   

2. Because of no proper working of traffic signals on this route, the drivers are not well aware of the vehicle 

movements on cross roads. So these signals should be made working as early as possible.   

3. There are no proper pedestrian crossing facilities all over the route, which forces the pedestrians to cross 

the road in an uneven pattern. This increases the conflict points and in turn giving rise to accident.  So proper 

foot over bridges or foot under bridge should be constructed according to the need of the region.  

4.  Proper diversion facilities should be made at the places where constructional work is going on.  5. Proper 

management should be done to bring evenness to the roads wherever there is a difference in the level of 

road.   

6. Manholes of gutters should be properly covered 

7.  Side street signal required throughout the road. 

8. Proper signal required at Bavachi and Ghotkhindi  bus stop.   

9. Parking on foot path should be strictly prohibited.  Alternative routes are suggested for peak hours.  
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