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Abstract
Advancements in the field of Geo-Informatics and Space 
Technology has made available huge amount of remotely sensed 
data. The challenge here lies in exploring the data and extracting 
useful information from it. This paper proposes a useful, cost 
effective and simple solution for identification of road accident 
prone areas in Ludhiana, where medical, police and fire brigade 
facilities are not in close proximity. Precious human lives can be 
saved by proper management of resources and facilities. Google 
maps have been used to do the proximity analysis. The accident 
prone area list has been acquired from the Punjab Police website. 
The analyst requires only a simple computer connected to the 
internet, he/she need not procure high resolution satellite data or 
a sophisticated GIS (Geographic Information system).
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I. Introduction
Road traffic accidents cause many deaths each year in Punjab. 
According to Road Accidents in India-2010, Ministry of Road 
Transport & Highways, Government of India, persons killed in 
road accidents per lakh population in Punjab during the year 2010 
was 12.9. According to it there were 430 accidents in Ludhiana out 
of which 222 were fatal. The numbers of people killed were 227 
while 239 were injured. An early emergency response can reduce 
this toll. Early response includes medical, police and fire brigade 
services. Unfortunately, the distances and travel times from some 
accident sites to the hospitals can be significant, similar is the case 
of services from the police and fire brigade to the accident site. 
According to [1] minimum reduction of the medical response 
time can be statistically associated with an average decrease of 
the probability of death by one third, both on motorways and 
conventional roads. The results of the study [2] demonstrate 
that GIS technology has an important role to expedite accident 
emergency response. [3] Discusses the use of modern information 
technologies, and in particular geographic information systems 
(GIS), in the management and control of major accident risk. 
Accident response measures are continuously being developed 
to deal with each incident in an effective and timely manner. 
[4] Proposes a GIS based system which considerably reduces 
response time and facilitates resource optimization. Many studies 
have also used GIS for identifying road accident hotspots and 
determining effective strategies for the reduction of high density 
areas of accidents [5].
Geo-informatics infrastructure (GIS, Remote Sensing software, 
GPS and Satellite Imagery) is costly, its setup is time consuming 
and it requires trained manpower to operate and manage. Today 
with the advancements in the web GIS realm, people can access 
high resolution satellite imagery and vector data using Wikimapia, 
Google earth, Bing Maps and other mapping websites. Customized 
maps and applications can also be created using a range of API’s and 
websites like Google maps and ESRI online, free of cost. Various 
applied research studies in the domain of health, archaeology, 

environment, tourism, and even vehicle routing have utilized 
satellite imagery and spatial vector data available on Google earth 
and Google maps to find solutions to their problems, below is 
a description of such studies. [6] Has developed a web-based 
SOLAP (Spatial online analytical processing) tool, which relies 
on the integration of a standard Geobrowser (Google Earth) with 
Mondarin which is an OLAP engine to extract useful information 
from large repositories of data. Archaeological studies like [7] 
and [8] have also used the satellite images from Google Earth to 
mine useful information. [9-10] have used Google earth for the 
development of recommendation system for tourist attractions and 
for critical analysis. Health related studies like mapping of strategic 
health authorities [11] and creation of a dengue surveillance system 
[12], have also used Google earth and maps [13]. Has used these 
resources for creating a web spatial decision support system 
for vehicle routing while [14], used them to map the deepwater 
horizon oil spill. All these studies show that valuable information 
and applications have been created using these online satellite 
imagery, maps and spatial analysis tools which are free of cost. 

II. Objective
The main objective of this applied research is to use Google maps 
to identify road accident prone areas in Ludhiana, where medical, 
police and fire brigade facilities are not in close proximity. The 
nearest medical facility search is also divided into two parts i.e. 
the nearest hospital/clinic for small accidents and nearest main 
hospital for major accident. Using the Google maps options ‘search 
nearby’ and ‘get directions’ from the accident prone location we 
are able to identify the desired facilities, the distance to it, the 
various routes available and even the time required to reach it. 
This system combines the spatial and non-spatial data to derive 
meaningful information. The non spatial data is in the form of the 
accident prone area list which has been acquired from the Punjab 
police website. The spatial data is in the form of the satellite 
imagery and vector data on Google maps.  It is a simple and cost 
effective solution and can act as an effective decision support 
system to plan the location of facilities like Ambulance/Police 
vehicles/PCR and services where they are required the most so 
that accident fatalities can be reduced.

III. Methodology
The methodology of the research work is as follows:

Acquired the accident prone area list from the Punjab Police • 
website.
Marking these points in Google Maps.• 
Use of the ‘Search Near by’ option to obtain the distance and • 
name of the nearest hospital, main hospital, police station 
and fire brigade. The result of the query is that the nearby 
facilities are marked on the map. The list of facilities is also 
shown in the left hand side with the details of the facilities 
and distance to it. The list is visually examined and the desired 
nearest facilities are marked. Fig 1. and fig 2, shows the point 
location of the accident prone area and the nearby hospitals 
of an accident prone area respectively.
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Fig. 1: Location of Accident Prone Area

Fig. 2: Near by Hospital Search Query Result

Use of  the ‘Get directions’ from the point of accident prone • 
area to the selected nearest facility results in the various routes 
to the facility and the shortest path is selected. Approximate 
time to reach the facility is also mentioned. Figure 3. Shows 
the shortest route from the accident prone location to the 
hospital.

Fig. 3: Route of the Accident Prone Location to a Facility

The methodology is applied on all the points to generate a • 
table (Table-1) showing the distance of all the facilities from 
the accident prone area location.

IV. Results
The result of the research work is Table 1, showing the list of 
all the accident prone areas in Ludhiana along with the distance 
to the nearest hospital, main hospital, police station and the fire 
brigade.
The main observations from the Table 1 are:

1. Nearest Hospital/Clinic
The average distance to the nearest hospital near Ladhowal • 
area is more than 5 km.
The average distance to the nearest medical facility for the • 
area in main city is 315 mt.
Accident prone area in the suburbs of Ludhiana is on average • 
2.9 km away from the nearest medical facility.

2. Nearest Main Hospital
The area from Jalandhar By-Pass chowk to Ladhowal is • 
accident prone and the average distance to the Main hospital 
is more than 5 km.
The accident prone area in rural area like Dakha, Sahnewal • 
and Baddowal are more than average 10 km. away.
The average distance for the accident prone area on Cheema • 
Chowk to Samrala Chowk road is less than the Samrala chowk 
to Jalandhar Bypass road which is around 2.5 km.

3. Nearest Police Station
The average distance from the accident prone area to a police 
station is 2.2 km. The observation is that the police stations 
marked on Google maps are not complete. The number of Police 
stations according to the Punjab Police website is 25, they are 
well distributed and are in close proximity to the accident prone 
areas.

4. Nearest Fire Brigade Station
The average distance from the accident prone area to a fire brigade 
station is 5.1 km. The observation is that the fire brigade stations 
marked on Google maps is not complete. The exact number of fire 
brigade stations was not available from government websites.
The results can be used for planning the location and routing 
of facilities like Ambulance/Police vehicles/PCR and services 
where they are required the most so that accident fatalities can be 
reduced. The planners and administrators need to be made aware 
about the advantages of Geo-informatics.
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Table 1: List of Accident Prone Areas in Ludhiana with Distance (in meters) to the Nearest Medical, Police and Fire Brigade 
Facilities

S.No. Accident Prone Area Distance to Nearest 
Hospital (m)

Distance to Main 
Hospital (m)

Distance to Nearest 
Police Station (m) 

Distance to Nearest 
Fire Brigade (m) 

1 Cancer Hospital Focal Point 0 0 1700 3900
2 Barewal Sarabhanagar 0 0 1300 3300
3 Sherpur Chowk Div. No.6 190 190 2300 4500
4 Bharat Nagar Chowk Div. No. 5 316 316 213 1300
5 Partap Chowk Div. No.6 503 503 200 2700
6 Gill Chowk Shimla Puri 503 535 301 2600
7 Daulat Colony Jodhewal 287 1100 572 1200
8 Jagraon Bridge Div. No. 2 433 1100 460 241
9 Giaspura, Focal Point 909 1200 3600 5800
10 Transport Nagar, Div. No. 6 315 1300 936 2500
11 Atam Park Dugri Road Model Town 284 1400 30 2500
12 Samrala Chowk Div. No.7 433 1500 1600 2600
13 Dashmesh Nagar Shimla Puri 62 1600 254 2500
14 Dholewal Chowk Div. No.6 583 1800 568 2600

15 Dhandari Railway Station Focal Point 2300 2300 4700 6900

16 New Sabzi Mandi Salem Tabri 106 2500 1200 2400
17 Jodhewal Chowk Jodhewal 556 2500 1700 2800
18 Shiv Puri Chowk Salem Tabri 178 2900 1400 2700
19 Tejpur Road Div. No.7 769 3100 3100 4200
20 Green land School Salem Tabri 465 3100 2500 3800

21 Karabara Chowk Salem Tabri 330 3200 1900 2900

22 Jassian Road Salem Tabri 1200 3700 3400 4400
23 Sherpur Focal Point 4000 4000 6400 8600
24 G.K. Mundian Div. No.7 1700 4500 7000 8400
25 Hardi World Ladoowal 5200 7100 4800 6500
26 Ladoowal Chowk Ladoowal 5900 7500 4500 6700
27 Rajowal Cut , Ladoowal 6000 7600 4500 6700
28 Satluj Bridge, Ladoowal 3300 9000 3000 8200

29 Sahnewal Chowk, Sahnewal 500 9500 0 15000

30 Badowal Chuni Sadar 3400 9700 6400 8000

31 Koraha Road Raian Sahnewal 1000 10000 500 15500

32 Dakhan Bus Stand Dakhan 265 12000 1800 12000


