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Abstract: 

 
Flood inundation and water-logging is a major 

problem faced in several wards of Guwahati 

Municipal Corporation Area during the rainy 

season. GIS tools supplemented with extensive 

field surveys and personal verification was used 

as an attempt to understand the underlying 

causes and spatial pattern of the problem of flood 

in the GMC area. In a GIS, information of 

geographic features objects is organized into 

layers such as drainage, slope, buildings, roads, 

railways, and so on. The data layers on flood 

hazards helps in modeling for proper 

management and land use practices which 

facilitates the administrators and planners to 

identify areas of risk and prioritize their 

mitigation/response efforts. The study was based 

on primary data collected from the wards through 

a set of questionnaire specially designed for the 

purpose and secondary data collected from 

various government agencies, research centers 

and individuals conversed with the problem All 

data were finally integrated in GIS environment 

using Arc Info Version 7.2.1 and ERDAS IMAGINE 

9.0 to prepare a Flood Zone Map which 

characterizes the terrain of the city in terms of 

inherent flood vulnerability so that corrective 

measures both structural and non structural can 

be taken up towards its control. 
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Introduction: 

 

The city of Guwahati experiences inundation and waterlogging problem after every medium to heavy 

shower. Rapid urbanization with increased housing and construction activities in the city has lead to 

more rooftops, driveways, streets and other impervious or hard surfaces (CDP, 2006). This has 

resulted in decreasing land capacity to soak up and carry excess water. Moreover the unplanned 

expansion of the city to accumulate increasing population has lead to severe encroachment in the 

wetlands, low lying areas, hills and shrinkage of forest cover (Thakur and Goswami, 1993). These 

denuded hills and loss of wetlands thus lead to artificial floods and water logging. Immediately after 

every down pour the city drains gets silted up with silts coming with storm water running down the 

hills flooding the streets (Soil Conservation Dept., Govt. of Assam, 2003). The wetlands also cannot 

accumulate the excess storm water of the city. 

 

A lot of research work has also been done on part of the Government. This work is step 

forwarded to study the problem from a modern perspective using GIS tools. Since Flood Zone 

Mapping is a vital component for appropriate land use planning in flood-affected areas GIS gives a 

spatial view to the problem dealt with thus acting as an efficient decision making tool. GIS can 

integrate spatial data with non-spatial attributes and the data layers of flood zones help in modeling 

for proper management and land utilization practices and proper designing of storm water discharge 

system based on topography of the city (Correia et al., 1998). It creates easily-read, rapidly-

accessible charts and maps which facilitates the administrators and planners to identify areas of risk 

and prioritize their mitigation/ response efforts (Bapalu and Sinha, 2005). This article presents an 

efficient methodology to accurately delineate the flood-prone areas in the Guwahati city in a GIS 

environment. 

 

OBJECTIVES 

 

The following objectives were set for the study: 

 

1. To examine the factors responsible for flood inundation and water-logging in the city 

2. To identify the flood prone areas and mapping of the same using GIS tools and conventional 

techniques 

3. Suggest remedial measures through various technological, social and administrative 

measures to reduce the impact of flood. 
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STUDY AREA 

Guwahati Municipal Corporation area (GMC) is located within 26°5' N to 26°12' N latitudes and 

91°34' E to 91°51'E longitudes (Fig 1). According to 2001 census the total population within the 

GMC area is 8, 09,895 with a population density of 3750 persons/sq km. However, different 

researchers have indicated that the present population of the city may have exceeded 12 lakhs 

(Kalita, 2005). It is sub-divided into 60 wards. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The climate of the area is sub tropical humid type with average annual rainfall of 1766 mm and 147 

average rainy days. Guwahati is a flood prone area. The Brahmaputra River, at Guwahati station has 

danger level of 49.68m above m.s.l.  

 

The total number of wards selected for the study was 30 using stratified random sampling. Keeping 

in view of the time, manpower and resources, the number of households surveyed was kept limited 

to 100. 

 

MATERIALS & METHODOLOGY 

 

Materials: 

• Satellite Imagery of   IRS 1D LISS 3 Path 110 Row 532 

• Survey of India Toposheet No. 78 N/16, 78 N/12 

• Path  Finder ( Handbook  of  Road  Networks of Guwahati  City ) 

• Flood  Inundation  Map  prepared  by  Department  of   Water  Resources , Govt. of Assam 
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• Ward  Map of Guwahati Municipal Area, Govt.of Assam 

• Official reports and published papers 

• DIP Software: ERDAS IMAGINE 9.0 

• GIS Software: Arc GIS 9.0 

 

Methodology: 

 

The methodology involved field based observations and final integration of collected data in GIS 

environment.  

 

A set of primary data had been collected through a questionnaire specially designed for the study 

and administered personally to the respondents in the selected area. The households and/or areas 

for field survey were selected based on stratified random sampling procedure. Finally the data 

collected from field and other secondary sources were integrated using GIS techniques. While 

integrating the data in GIS environment registration of all the collected maps from different sources 

with the help of Survey of India topographic sheets was done in ERDAS Imagine 9.0. It was then 

followed by digitization of different thematic layers viz. ward boundaries, drainage, road networks, 

inundated areas etc. in Arc Info Version 7.2.1. After completion of digitization attributes against 

each thematic layer were added. Finally the data layers were overlaid one on top of the other and 

the wards, roads falling under different inundation risk zones were identified. Map composition was 

done in ERDAS Imagine. 

 

RESULTS & DISCUSSIONS 

 

The results obtained after analysis of the data are presented in the form of GIS based maps and 

data tables. Analysis of data from field observations and secondary sources were done keeping in 

view of the natural drainage systems and their discharge capacities, artificial drainage network for 

storm water discharge, pattern of rainfall and the slope of the city. 

 

Data on natural drainage system and available storm water drainage systems in the city were 

collected from the Water Resource Department, Govt. of Assam; Town and Country Planning Office, 

Govt. of Assam. Data on Rainfall in the city for the year 2006 was collected from the Meteorology 

station at Lalit Chandra Bharali College, Guwahati and on Slope Pattern was collected from Soil 

Conservation Department, South Bank Division, Govt. of Assam. 

 

These collected data were compiled together and integrated in GIS environment to create a Flood 

Zone Map (fig2) to characterize the terrain of the city in terms of inherent flood vulnerability. The 
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different inundation zones were identified on the basis of the flood map collected from the Water 

Resource Department, Govt. of Assam. It was taken as a base map which was supplemented with 

topographical data collected from other secondary sources as well as field observations. The 

following zones were quantified during the period of research  

 

1. Chronically inundated zone 

2. Occasionally inundated zone 

3. Rarely inundated zone 

4. Inundation free zone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The area covered under each of the above four risk zones has been calculated and a graph showing 

the same is presented in Fig 3. 

 

 

   

 

 

 

 

 

 

Fig 3: Area under Different Flood Zones in Guwahati Municipal Area 
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The graph shows that 52.34 percent of the Guwahati Municipal Area is flood prone. Of this, 16.27 

percent belongs to the chronically inundated category, 13.34 percent to the occasionally inundated 

category and 22.73 percent to the rarely inundated category.  

 

The different wards falling under different risk zones were identified by overlaying the ward map of 

the GMC area on the Flood Zone Map (Fig 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Factors Identified for Causing Flood Inundation 

 

The city of Guwahati has significantly undulated topography with a plain area in the middle making 

it inherent to flooding and water-logging problems. The natural drainage channels earlier played a 

major role in discharging waste and storm water. These have been made ineffective today by 

unscientific developmental process and subsequent encroachment along its banks. The high rise 

buildings and commercial complexes have come up at the cost of our beels, marshy land, water-

bodies and other low lying areas consequently leading to the loss of rain water and run off holding 

swamps and natural water reservoirs.  

 

The city also lacks a comprehensive drainage system at present except in some areas within the city 

where the department of Town and Country Planning, Govt. of Assam through GMDA has 

implemented minor drainage schemes.  The small drains alongside the roads in the city cannot 

provide relief to the localities. Due to their inadequate depth and width, these drains are not capable 

of carrying storm water. The problem is compounded by the fact that there is severe encroachment 
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alongside the drains and low lying ditches leading to dumping of solid wastes in the drains that 

hampers the normal flow of drains and results in flooding/ overflowing. Further the large scale 

encroachment on the hills, cutting of forests, earth and consequent loss of water retaining capacity 

of the hill have resulted in landslides and soil erosion in the slopes of the surrounding hills during 

heavy rains. This causes heavy siltation in the drains thereby reducing its capacity to discharge 

storm water to the main arteries. The city also lacks an effective pumping system to pump-out flood 

water to Brahmaputra. The water supply mains, electric cables, telephone cables also create 

blockage to the natural flow of water through the drainage channels All these factors multiplies 

causing accumulation of rain water on the built up areas having no outlet and results in massive 

inundation and water logging problem. 

 

Another major cause is the unabated cutting of earth and green cover in the hills of Meghalaya 

bordering Assam. This causes considerable silting problems of rivers, rivulets and drains of Guwahati 

besides creating extra run off problem which causes flash flood in the wards neighboring the hill 

state. 

 

Identified Flood Prone Roads and Settlement Areas 

 

The  major  roads and  areas  severely  affected  from  flood  inundation  problem  were  identified  

based on field observation and can be listed as follows: 

1) Geetanagar / Hatigaon Chariali  upto  Narengi 

2) G.N.B Road  from  Guwahati  Club  to  Noonmati  ( Except  New  Guwahati  Area ) 

3) R.G Baruah  Road 

4) Maligaon / Durgasarobar 

5) Guwahati  College  approach  road 

6) Nabagraha  Road  and  its  nearby  areas 

7) Along  the   Kanwachal  road , particularly  the  southern  part 

8) Nabin Nagar / Anil Nagar /Ambikagiri  Nagar / Tarun  Nagar /Lachit  Nagar  upto  

Bhangagarh 

9) Srimantapur 

10) Christianbasti  area  of  G.S Road 

11) Rukminigaon , Mathura  Nagar   and  some  low-lying  area  in  Beltola 

12) Some areas  on the  A.T Road 

13) Santipur – Bharalumukh  area         

14) Fatasil  Ambari 

15) B.Baruah  Road 

16) Hedayatpur 
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17) Lamb  Road , Ambari 

18) Gandhibasti  area 

19) B.K Kakoti  Road 

20) Kachari  Garigaon 

 

However this  is  only  an  indicative  list  of  the  places  which face  severe  inundation  problems. 

More comprehensive research covering databases of longer time period needs to be taken up in 

future. 

 

CONCLUSION 

 

The problem of inundation and water-logging in GMC area is very severe affecting the general day-

to-day lives of the people. It affects all kinds of business, commercial and educational activities. The 

problem demands careful planning by the concerned authorities for effective flood inundation and 

water-logging management strategies in the present situation. The concerned authorities must come 

up with proper regulatory and legislative acts for maintaining the natural and artificial drainage 

channels and green cover on surrounding hills of the area. The research presented in this article 

using GIS technology presents an efficient methodology to accurately delineate the flood hazard 

areas in the GMC area. This study represents a new methodology for generating inexpensive, easily-

read, rapidly-accessible charts and maps of inundation and waterlogged prone areas based on the 

morphological, topographical, drainage basin, demographical related data of the area. The study has 

also focused on the identification of factors controlling flood hazard in the study area. Such efforts 

should be a part of non-structural measures of flood management. This study is one of the initial 

efforts made by the author towards identifying inundation and waterlogged risk areas in different 

wards of the GMC area and seems to be useful for future planning of an effective storm water 

drainage system in the city. However, the situation demands a specific Master Plan for control of 

inundation and water logging in the Guwahati Municipal Area. The data generated in the study and 

the results obtained through analysis of these data may provide a set of useful baseline information 

for carrying out further research in the line and formulating specific strategies for different wards. 
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