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Abstract- Accidents in the present era are contributing 

to major deaths worldwide due to increase in vehicular 

density. It has been estimated that over 3, 00,000 persons die 

and 1-1.5 lakh persons are injured every single year in road 

accidents throughout the world. Bangalore today is obviously 

one of the most sought after cities in the country with the 

rapid growth in the IT industry and the rise in the number of 

job opportunities in the city. With the rising population in the 

city there is also a corresponding increase in the number of 

vehicles as well as accidents. 

In this report, the accident analysis includes prioritization 

of some major accident spots generally referred to as Black 

spots by the use of ARCGIS 10 software package. The study 

area includes some major accident spots in south Bangalore, 

Karnataka. The study includes visiting these accident prone 

sites, collecting required data for analysis and cross-checking 

the data with Bangalore traffic police records.  

Keywords- Road accidents, GIS applications, Black spots. 

I. INTRODUCTION 

Methodologies for predicting accidents have been 

widely studied in the past. The prediction models are 

mostly causative types in which the number of accidents is 

taken as a function of number of independent variables. 

Recently there have been studies to identify accident-prone 

locations using fuzzy and neural network classifier 

approaches. However such methods are highly dependent 

on traffic flow data like Average Daily Traffic (ADT) and 

the data collected by the traffic police from the accident 

sites. But traffic flow data are rarely available in sufficient 

quantity or accuracy to justify these regression approaches. 

Moreover the traffic police may not be able to collect all 

the necessary data required to carry out the analysis using 

that data. 

Considering all the factors mentioned above, it is 

necessary to develop a model which can assist in predicting 

black spots on a given road network. This paper describes a 

model developed to identify black spots on roads using 

prioritization and GIS. A road network is distributed over a 

given area. Hence it always possesses a 'spatial 

characteristic' i.e. it always has the geographic locations 

associated with it. Thus, in order to model a road network, 

an information system capable of processing spatial data is 

required.  

A GIS can easily handle, store, analyze, manipulate and 

retrieve spatial data. Therefore a model for identifying 

accident-prone location on roads can be easily implemented 

using a GIS. 

Black spot 

The main problem in identifying the accident black spot 

is to determine the highest rate accident locations and the 

cause of these accidents. So far, there is no assured 

definition of black spots. Given a range of approaches to 

data collation and variations in areas and locations under 

consideration, investigating bodies differ in defining what 

constitutes a Black Spot. At certain sites, the level of risk 

will be higher than the general level of risk in surrounding 

areas. Crashes will tend to be concentrated at these 

relatively high-risk locations. Locations that have an 

abnormally high number of crashes are described as crash 

concentrated, high hazard, hazardous, hot spot or black spot 

sites.  

Geographic information system       

A geographic information system (GIS) is a computer 

system for capturing, storing, querying, analyzing and 

displaying geographic data. GIS represents a new paradigm 

for the organization of the information and the design of 

information system, the essential aspect of which is the use 

of concept of location as the basis of structuring of 

information systems. GIS technology can be viewed as an 

offshoot from two major software technologies i.e., 

database management system (DBMS) and computer aided 

design (CAD), with the addition of specialized functions 

for managing and analyzing spatial data i.e., data that can 

be referenced to a geographical location. The objective of 

any GIS system is to integrate hardware, software, and data 

for capturing, managing, analyzing, and displaying all 

forms of geographically referenced information. GIS 

allows us to view, understand, question, interpret, and 

visualize data in many ways that reveal relationships, 

patterns, and trends in the form of maps, globes, reports, 

and charts. 

GIS is a powerful tool for managing large amounts of 

heterogeneous data. A GIS can be effectively used to 

prioritize black spots on roads.  
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The capability of GIS to link attributes data with spatial 

data facilitates prioritization of accident occurrence on 

roads and the results can be displayed graphically which 

can be used for planning and decision making. In the 

present study, GIS analysis is performed using ARCGIS 10 

package.  

Benefits of GIS 

GIS benefits organizations of all sizes and in almost 

every industry. There is a growing awareness of the 

economic and strategic value of GIS. The benefits of GIS 

generally fall into five basic categories:   

 Cost saving and increased efficiency 

 Better decision making 

 Improved communication 

 Better record keeping 

 Managing geographically 

GIS application in transportation 

In recent years, there has been much discussion about 

GIS technology and applications across a wide variety of 

settings. Moreover, there have been many GIS-related 

developments in transportation planning and engineering 

(FHWA, 1993; Lewis, 1990; Kim and Levine, 1996). The 

power of them is rooted in the fact that GIS allows 

inferences to be drawn about the spatial nature of the data. 

Examples of GIS applications in transportation include 

pavement management systems that work with road 

segments, optimal vehicle routing, Automated Mapping 

Facilities Management (AM/FM) used for infrastructure 

management, drainage design, traffic modeling and 

accident analysis, demographic analysis for funding 

justification, and the option of displaying any form of 

tabular data that has a spatial component. 

Objectives 

1. To identify various road related factors causing 

accidents. 

2. To develop a model to prioritize hazardous locations on 

roads commonly termed as black spots.  

3. To carry out analysis of Black spots using GIS. 

4. Comparison of real time data with records available in 

the police station.  

II. LITERATURE REVIEW 

GIS permits users to display information geographically. 

It can also provide a common link between two or more 

previously unrelated databases. The most useful aspect of 

GIS as a management tool is its ability to associate spatial 

objects (street names, milepost, route number, etc.) with 

attribute information (accidents, cause, etc.).  

Most of the documents reviewed consider the use of GIS 

in transportation under either for general data maintenance 

or for simple data analysis. 

Several studies describe how GIS help the integration of 

many transportation elements. Meyer and Sarasua (1996) 

envisioned a common and coordinated database system that 

will serve all aspects of transportation management such as 

congestion, pavement, bridges, safety, inter-modal 

activities, and public transportation. Martin (1993) did a 

similar study, in which he proves that incorporating GIS in 

a pavement management program improves the reporting 

and analysis of data through the production of maps and 

graphic displays. 

GIS has been proven to work well in addressing 

transportation problems related to safety. Affum and Taylor 

(1996) described the development of a safety Evaluation 

Method for a Local Area Traffic Management (SELATM), 

which is a GIS based program for analyzing accident 

patterns over time and the evaluation of the safety benefits. 

GIS can also be implemented in determining roadway and 

surface conditions. This was proven by Gharaibeh et. Al. 

(1994) when they proposed to use GIS to obtain statistical 

and spatial analyses of roadway characteristics such as 

safety, congestion level and pavement conditions. 

In a separate study by Johnson and Demetsky (1994), the 

capabilities of GIS in providing a framework for a 

management system were proven once again. It highlighted 

the fact that many transportation analysts reap benefits 

from improved access to data. Establishment of the 

geographic referencing scheme is the major contributor in 

making data more readily available. 

There also have been studied that aimed at showing how 

GIS can be applied in accident management systems. 

Faghri and Raman (1995) developed a GIS-based traffic 

accident information system for Kent County, Delaware. 

Their system included knowledge about the occurrence of 

crashes, such as conditions of incident site, and frequency 

of incidents at any given location (mile-point) on a 

roadway. Since the early stages of GIS, it was noticed that 

a vision of information technology outside the traditional 

transportation data analysis and even outside GIS was 

needed to implement this technology (Lewis, 1990). 

III. METHODOLOGY 

The model described in this paper requires a map of the 

desired road network digitized in a suitable form and 

certain specified road attributes to carry out prioritization 

The analysis then ranks  accident black spots on the given 

road network.  
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While carrying out the analysis the model only 

incorporates the road related factors such as road 

geometries, which lead to accidents. The factors considered 

for evaluating accident prone locations on road are as 

follows:  

 Road width. 

 Number of lanes in each direction. 

 Approximate number of vehicles per day. 

 Drainage facilities. 

 Surface condition of the pavement. 

 Frequent vehicle type. 

 Presence of shoulders, edge obstructions and 

median barriers. 

In order to model the mentioned factors and achieve the 

desired result, a step by step procedure as given below is 

adopted. 

 Scan the map containing the desired road network 

and input this image to Arc View for digitizing. 

 Digitize the road network with due considerations 

for separation of every link and assign id number 

to every link.  

 Specify the attributes for every road link using the 

questionnaire provided.  

 Export the road attribute table generated in dbase 

format so that it can be imported by Arc view.  

 Join the road attribute table to the digitized road 

map and prioritize the road network for accident 

occurrence using total weights assigned to every 

link. 

 Accident black spots on a given road network are 

ranked by result obtained from prioritization. 

Prioritization 

Prioritization involves assigning suitable weights to 

different factors so as to achieve a desired result. In this 

model, the various factors, which tend to influence the 

occurrence of accidents on roads, are assigned weights on a 

scale of 0-10 in such a manner that the factors which tend 

to increase the probability of the accidents have lower 

weights. In order to prioritize roads for occurrence of 

accidents, the various factors considered and the weights 

assigned to them are given in following table: 

 

 

 

 

 

 

 

TABLE 1 

Factors used in prioritization with possible weights 

Factors affecting 

occurrence of 

accidents 

Possible variations Weights 

assigned 

Number of lanes 

in each direction 

1 

2 

3 

4 

4 

6 

8 

10 

Number of 

vehicles per day 

0-40,000 

40,001-60,000 

60,001-80,000 

80,001-1,00,000 

1,00,000 above 

2 

4 

6 

8 

10 

 

Width of the road Less than 6 m 

6.1-7.5 m 

7.6-10.5 m 

10.6-15 m 

15 m above 

2 

4 

6 

8 

10 

Drainage facilities 

provided 

Good 

Satisfactory 

Poor 

No drainage 

10 

7 

4 

1 

Surface condition 

of the pavement 

Concrete 

WBM 

Other bituminous 

Surface painted 

Earth roads 

10 

8 

6 

4 

2 

Frequent vehicle 

type on the road 

Bus/Truck 

Car/3 wheeler 

Two wheeler 

Bicycles 

Carts 

2 

4 

6 

8 

10 

Presence of 

shoulders 

Yes 

No 

10 

4 

Presence of edge 

obstructions 

Yes 

No 

4 

10 

Provision of 

median barriers to 

channelize the 

traffic 

Yes 

No 

10 

4 

The final weight assigned to each road link is obtained 

by adding all the individual weights and normalizing the 

value using maximum weight (in this case 90) that can be 

assigned. 
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Hence, 

Total weight = (∑ Individual Weights) x 100 / 90 

Thus road links with high final weight are less prone to 

accidents than the road link with low final weight. The 

classification of roads for occurrence of accidents based on 

final weights is done using the following classification 

scheme: 

TABLE 2 

Prioritization scheme 

Final weight Accident prone level 

80-100 Very low 

60-80 Low 

40-60 Medium 

0-40 High 

IV. ANALYSIS 

The work done in this project is divided into two parts: 

1. Survey work 

This includes collection the accident records from the 

police stations of south Bangalore city and choosing Black 

spots to be worked upon. The following places were 

selected for investigation of black spots on the basis of 

experienced accident history. 

 East end circle 

 Kudlu gate junction 

 Anepalya road 

 Khodays circle 

 Binny mills circle 

 Gubbalala gate 

The values of the various factors contributing to 

accidents were collected from these sites mentioned above 

and total weights were calculated. 

TABLE 3 

Total weights 

Name of data 

point 

Total 

weight 

Name of data 

point 

Total 

weight 

East end circle 

(point 1) 

71 Khodays circle 

(point 1) 

67 

East end circle 

(point 2) 

65 Khodays circle 

(point 2) 

64 

Kudlu gate 

(point 1) 

70 Binny mills 

circle (point 1) 

49 

Kudlu gate 

(point 2) 

67 Binny mills 

circle (point 2) 

52 

Anepalya road 

(point 1) 

38 Gubbalala gate 

(point 1) 

48 

Anepalya road 

(point 2) 

47 Gubbalala gate 

(point 2) 

51 

2. Software work  

 For selected places road maps are downloaded. 

 Using GPS Latitude and longitude values for selected 

points is found. 

 The map image is input in ARCGIS 10. 

 Geo-referencing is done with minimum of four points 

for one spot. 

 Geo-referencing is done with all the sites in one map. 

 Map image is digitized with shape file (as point in this 

case). 

 In the attribute table, desired columns are entered with 

their values. 

Analysis is done to rank black spots. 

V. RESULTS 

An analysis graph was prepared for GIS analysis using 

ARCMAP 10 showing the following results:  

 

Fig. 1 Comparison of weights via graphical analysis 

As in the graph it is clearly visible that Anepalya road 

(data point 1) has minimum weight i.e.38 which according 

to the concept of prioritization in this report is the most 

accident prone point in South Bangalore 

To cross check the results and verify the validity of GIS 

approach, visits were made to traffic police stations for real 

time records. List of our selected black spots were spread in 

different parts of south Bangalore which came under 

jurisdiction of different traffic police stations. So for each 

black spot visits were made to concerned traffic police 

stations, names of which are mentioned below. 
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TABLE 4 

Accident records of black spots from Jan-12 to july-12 

Name of black spot No. of accidents 

(pedestrian with 

vehicle) 

No. of accidents 

(vehicle with 

vehicle) 

No. of 

injuries 

No. of 

deaths 

Total no. of 

accidents 

East end circle(point 1) 9 8 16 1 17 

East end circle(point 2) 11 14 21 0 25 

Kudlu gate(point 1) 6 9 14 2 15 

Kudlu gate(point 2) 9 12 21 1 21 

Anepalya road(point 1) 9 21 25 0 30 

Anepalya road(point 2) 6 15 10 0 21 

Khodays circle(point 1) 3 12 7 0 15 

Khodays circle(point 2) 5 16 7 1 21 

Binny mills circle(point 1) 3 8 4 0 11 

Binny mills circle(point 2) 1 5 3 0 6 

Gubbalala gate(point 1) 6 16 13 0 22 

Gubbalala gate(point 2) 8 19 12 2 27 

 Mico layout traffic police station (East end circle) 

 Ashok nagar traffic police station (Anepalya road) 

 Subramanyapura traffic police station (Gubbalala gate) 

 Upparpet traffic police station (Khodays circle and 

Binny mills circle) 

 Madiwala traffic police station (Kudlu gate) 

With purely sincere and kind help of Bangalore traffic 

police, following findings were made from police records 

as shown in Table 4. 
As in the above records given by Ashok nagar police 

station, Anepalya road (data point 1) has reported 

maximum number of accidents i.e. total of 30 accidents 

including 21 injuries. So it is clear from the records that 

Anepalya road (data point 1) is the most accident prone 

location in South Bangalore which verifies that the GIS 

approach is valid and model can be applied to accident sites 

successfully. 

VI. CONCLUSIONS AND RECOMMENDATIONS 

The main advantage of using this approach for 

prioritizing accident black spots on roads is that it requires 

very less additional data other than road network map.  

 

So the results obtained from this model can be easily 

used for planning road safety measures. Also these can be 

supplemented with the results obtained by using other 

approaches. Moreover the results can act as a quick 

guideline for road network planners and the authorities 

concerned with accident mitigation measures. 
However the accuracy of this model highly depends on 

the way in which the road network is digitized. The road 

geometry can be inferred incorrectly if it is not properly 

digitized. 

The study shows that the highly prone accident point 

Anepalya road (data point 1) is ranked top most in priority 

list. The reasons for it being extremely dangerous are no 

provision of median barriers, presence of edge obstruction 

in form of a wall which goes along with the road and the 

wavy alignment of road. 

A. Overview: Feasibility of the implementation of GIS 

analysis was checked in the case of south Bangalore. 

B. Data collection: First Information Report (FIR), 

available in Police station, was considered as most 

practically viable alternative for a data source, while 

collecting accident related information. The accuracy of the 

locations related data was found to be limited. 
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C.  Analysis: Due to some issues such as lack of digitized 

data, inaccuracy in records of locations, improper mapping 

of accident locations and lack of proper platform for 

analysis, a need for proper analysis using GIS was 

established. 

D. Recommendation and Future Scope: Proper data 

collection methods need to be conveyed to the personnel 

doing the ground work. This will result in improved 

accuracy of the accident dataset. The locations indicated in 

the analysis as high risk zones need to be surveyed. Proper 

recommendations, related to increasing its safety are 

needed to be given and be readily implemented. 

Applicability of the proposed model needs to be checked 

over a larger location, with more number of data points 

available for analysis. 
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