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URBAN FLOOD MANAGEMENT– A CASE STUDY OF BANGALORE 

 

Abstract 

Increasing built up areas, paved surfaces, encroachment of natural water courses 

and low lying areas, less capacity storm water drains, increasing density of population, 

encroachment of storm water drains are among some of the major reasons for floods in 

Bangalore posing challenges to the people and civic agencies such as Bruhat Bangalore 

Mahanagar Palike(BBMP), Bangalore Development Authority(BDA), 

BWSSB(Bangalore Water Supply and Sewerage Board), BMTC(Bangalore Metropolitan 

Transport Corporation) and those providing rescue and relief such as Fire services, 

Police, Home Guards, Health Dept. etc.  A rapid appraisal survey of flood affected areas 

particularly in the vicinity of Madivala tank revealed the fact that there is close linkage 

between the flood, storm water drainage, solid waste management, sanitation, 

roads(transport) and health (diseases). An apparent observation during the survey of flood 

affected areas indicated the truth that the storm water drainage systems without proper 

solid waste management cannot work. Similarly, for better transportation and basic 

sanitation, good storm water drainage systems are essential. In slums and low lying areas, 

children and women were more frequently affected by diseases due to floods and 

resultant insanitary conditions. Mixing of sewage effluent with storm water and 

constraints for downstream flow have worsened due to irregular constructions and 

unregulated development activity along the natural water courses and water bodies. Most 

of natural drainage pathways and flood plains have been occupied and developed. It is 

noticed that the residents and the concerned authorities wake up on seasonal basis when 

the storm water enters their houses and neighbourhood during rainy season at a time 

when  their life becomes stagnant and miserable. Storm water drainage assumes less 

importance as compared to water supply and other public services as it attracts attention 

only during flood as revealed by the residents.  

Due to floods, deaths, diseases, loss of property, damages to public infrastructure such as 

roads have become common and consume huge investment year on year. The BBMP has 

been taking up repair and reconstruction works every year during rainy season after the 

flood damages which consume huge investment without providing permanent solution. It 

is indeed thriving to note that the BBMP has taken up civil works on a large scale in 

almost all the flood affected areas under JNNURM(Jawaharlal Nehru National Urban 

Renewal Mission) for revamping of storm water drainage systems to prevent flooding 

permanently to the possible extent and at the time of survey, many civil works were 

under construction. Yet it is confirmed from the discussions and techno-legal & social 

issues point of views that there are many unresolved challenges covering the critical 

issues of encroachments, land acquisition, rehabilitation etc., which need the initiative, 

willingness, commitment and serious interventions at all levels starting from public, 

political, governmental, Municipal and regulatory. The extreme weather events come as a 

coincidence and happen when there is a precipitated and intense rainfall within a short 

span of time. Precipitation, intensity and the duration of time are the key elements that 
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decide if the rain could cause flooding. Sometimes even 8 cm to 10 cm of rainfall in a 

short span of time could cause flooding, and if it occurred in a matter of one or two days, 

the water seeps into the soil. Even a 30 mm rainfall in a matter of 30 minutes could cause 

flooding, especially in the low-lying areas 

In light of these issues, the research has attempted to identify issues, reasons and 

problems for Bangalore floods and could suggest possible actions and measures for 

preparedness, mitigation, relief and reconstruction. 

  

About Bangalore 
 

The city is well known internationally for information technology, bio-technology and 

host of various industries, research, academic and educational institutions. The city is 

spread over an area of 800 sq. km. comprising of 225 sq.km. of core area and 575 sq.km. 

of agglomerated areas. It is the fifth largest city of India with population of about 7 

million, located around 100km from the Kaveri River. The mean annual rainfall in about 

880 mm with about 60 rainy days a year. There has been a growth of 632% in urban areas 

of Greater Bangalore across 37 years (1937-2009). Encroachment of wetlands, flood-

plains, etc. is causing floodway obstruction and loss of natural flood storage in 

Bangalore. The gap in the installed capacity of the wastewater treatment system (450 

MLD) as against the estimated generation of domestic water (700MLD) is evident. 

Bangalore has 134 flood-prone areas in the following neighborhood; 

 

 Egipura/Koramangala 

 BTM Layout 

 Shankarappa Garden 

 Brindavan Nagar 

 Ambedkar College 

 National Games Village areas 

 Magadi Road Area 

 Mathikere area 

 Airport Road area 

 

The composite risk/vulnerability map of Bangalore City is given below. 
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Composite Disaster Risk Map of Bangalore City 

 

The topography of the city is flat except for a ridge in the middle running NNE-

SSW. There is no major river running through the city.  Bangalore had about 260 lakes in 

early 40’s and due to rapid urbanization the number of lakes have been reduced to 65 

lakes. City has slum population of more than 20% and many of these slums and squatter 

settlements have been located in the low lying areas and along the flood zones.  

The map of Bangalore city covering the areas of BBMP (Bruhath Bangalore Mahanagara 

Palike) and BMRDA (Bangalore Metropolitan Regional Development Authority) are 

given below. Some areas in the city face the brunt of the rains more than the others and 

are more prone to flooding. Since 2005, flooding had worsened by unauthorized 
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developments along three lakes. Choked drains led to residential areas being inundated, 

and traffic was severely affected. Thousands of office-goers were stranded on the city’s 

waterlogged roads. Schools in the city were closed and several apartment complexes 

were flooded. Water entered some office buildings, including one of the offices of India’s 

third largest software exporter, WIPRO. The flood left hundreds of people homeless and 

ailing due to various health problems and environmental challenges. 

 

BBMP MAP

Area 

800 sq. kms

Population (2001)

60 lakhs

No. of Wards 

198

Total staff strength 

25,388

Key Statistics

 

       Bangalore Urban District Map  

           

Apart from Bruhat Bangalore Mahanagar Palike, there are 7 city municipal 

councils namely Dasarahalli, Yalahanka, Byatarayanapura, Rajarajeshwari Nagar, 

Bommanahalli, K.R.Pura, Mahadevapura in the city. The city is attracting software, 

biotech and other industrial entrepreneurs, which has escalated the population rise, 

resulting in additional strain on the already overloaded city infrastructure facilities.  The 

large scale construction of office premises, commercial establishments and residential 

accommodation to meet the demands of rising population has resulted in drastic change 

in land use pattern. Formation of layouts in tank bed areas below the high flood level, 

encroachment of natural flood zones and primary & secondary water ways, inadequate 

size of drains and cross drains, increased sewage generation, clogging of sewers, 

encroachment of storm water drains, poor maintenance and improper networking of 

drains, dumping of garbage/debris into the drains, improper gradient, obstructions due to 

laying of utility lines inside/across water ways, lack of awareness about importance of 

waterways, discharge large quantity of sewage and industrial effluent into storm drain 

thereby polluting the ground water and water bodies. 
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The city and its urban agglomerations including city municipal council areas have been 

experiencing severe floods during rainy seasons at several locations resulting in 

submergence of low lying areas, causing water stagnation, submergence of footpaths, 

traffic hold ups for several hours, damage to life and property.  

 

In this context, it was proposed to take up a case study on flood management in 

Bangalore city.  

 

Objectives of the Study 

 

1. To identify the areas vulnerable to floods 

2. To study the reasons for floods 

3. To study the effectiveness of the existing system to manage the floods 

4. To study the design criteria for storm water management 

5. To derive actions for Preparedness, Mitigation, Relief and Reconstruction for 

effective management of floods 

 

Methodology 

Discussions and Questionnaires were used to obtain the data on flood profile and flood 

damages from the residents, community leaders and the officers and engineers of the 

BBMP. The secondary information was obtained from the reports of 

BBMP/BWSSB/KSCB. The field study visits to flood affected areas and discussions with 

the engineers in charge of storm water drains at sites helped to understand the field 

problems. The affected community members explained difficulties faced by them during 

rainy season.  

 

The Discussions/conversations that are conducted during the survey and research work 

include the following categories of experts/officials/professionals/households; 

 

 Commissioner/Spl. Commissioner/CE/SEs/EEs/AEE/AE of the BBMP(Bruhat 

Bangalore Mahanagar Palike) who are in charge of storm water drainage 

management. Senior Citizens, elected representatives, Residents, Community leaders 

and the Officers of the BBMP/KSCB/BDA/BWSSB  
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Floods in Bangalore - Main Issues 

 

Impact of Urbanization  

 Population settlements on flood plains with increased flood damage 

 Increase on flood frequency due to basin urbanization 

 Degradation of urban areas due to erosion and siltation/sedimentation 

 Water quality impact from wash-load of urban surface and solid waste 

 Many new developments within the city boundaries are not approved by the 

BBMP/BDA and do not have the required storm water and sewer networks. This 

arises from lack of control and law enforcement 

 Public areas, such as planned green areas, become occupied by poor and homeless 

people who settle there 

 Low-lying and other areas that might be reserved for flood-water dispersal are 

subsequently taken for poor-quality dwellings. These areas have high potential risk 

for damage and loss of life.  

Bangalore City Drainage and Control  

 Lack of flood control in the early stages of the urban development, institutional 

regulation, law enforcement, capacity  building and public participation. 

 Planning flood control during the early stages of urban development has a small cost 

compared to this control when city is already developed.  

 To control the impact of urbanization on flow, it is necessary to create 

new regulations for urban developments, for instance, the limit of peak flow resulting 

from new developments. However often public undeveloped areas are invaded 

by squatters and developments within the city limits are implemented without formal 

approval by administration, how can this process be controlled? These difficulties 

are not an excuse for not passing the regulation. 

 Technical support for the engineer, architects and the public regarding urban flooding 

is one of the main requirements in order to improve management 

 Public participation on urban drainage management is not strong and the conflicts are 

mainly related to the lack of public commitment. Only during the major impacts and 
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during disaster events some public pressure is exerted on the City Corporation 

administration, which is usually forgotten after a while. 

 

Analysis of Site Specific Reasons for Flood in Bangalore City 

 

30 minutes to 1 hour heavy downpour literally causes flooding on most of the busy roads 

including the areas of Central Business District in Bangalore city. A careful observation 

by the researcher indicated the non-availability of adequate rain water outlets along both 

sides of the roads (spacing at least 15 Mts). Many of the outlets were choked with dirt 

and debris. The cross sectional areas of the drains provided have also been reduced due to 

deposition of debris and in many areas( Eg.JP Nagar extension and Madivala), storm 

water drains have been encroached illegally by laying RCC slabs across the drains for 

construction of shops and dwellings. It is seen that in some of the road stretches, due to 

road widening, rainwater outlets have become non-functional as water stagnates towards 

outer edges of both sides of the road.  Buildings have been constructed over the drains 

causing obstructions for smooth flow of water. Photos below show an example of 

encroachment. 

 

 

 

Photos illustrate the accumulation of solid waste materials and obstruction to smooth 

movement and flow of storm water due to  construction of manholes inside water way  at 

S.K. Garden  near Pottery town. A building constructed over the storm water drain near 

JC Road provides enough evidence of encroachment of drains and violation of building 

bye-laws. Due to obstructions and reduced cross sections, during heavy rains, the water 

level rises in the storm water drains and mixes with sewage through manholes. The 

mixed polluted water floods the residential areas causing insanitary conditions, diseases 

and prolonged stoppage of movements in the areas. 



10 

 

 
Dumping of Solid Waste and Encroachment of Natural Drains by slums and Squatter 

settlements 

 

Slums and squatter settlements have come up on either side of the natural drain. Photo 

illustrates the relationship between flood, storm water drains, solid waste management,  

and diseases due to insanitation. Floods are common here due to rising water levels in the 

drain immediately after the rains.  

  

 

Large quantity of Sewage/effluent flow inside the storm water drains. Near Jasma 

bhavan, raw sewage being directly discharged into Storm Water Drain(SWD) and 

chocked sewer pipeline laid inside SWD requires to be desilted. 
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Illegal construction in JP Nagar extension and Madivala area resulting in flood. 

 

The rainwater outlets need to be located on both sides of the road at appropriate spacing 

and size with grating so that the water immediately flows through these outlets. It is 

found that wherever these outlets are not spaced adequately with proper size and grating, 

roads are flooded within short span of time. Photo below on the left side show the right 

spacing of outlets and on the right side explains the improper provision of outlets leading 

to floods to a depth of 2 to 3 ft.  

 

At Bagalur layout, near Lingarajapura  

 

Constructions have come up on water way. Many such locations in Bangalore need 

additional land for drain widening  

Following are the other major reasons for flooding in Bangalore.  

• Paved surfaces  

• Reduction in  

– Infiltration rate of rainwater 

– Availability of depression storage 

– Path available for the flow of storm water  

– Faster Flow times (3-20 minutes) due to  
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• increased runoff intensity, smoother impervious surfaces and man-

made channels  

– Poor permeability of asphalt or concrete pavement 

– Almost no ground water recharge (pavements are not designed to provide a 

void content of 15 to 25% to enable water percolation) 

 

 

 

• increased runoff intensity, smoother impervious surfaces and man-made channels  

• No infiltration beds or subsurface drain systems along the roads or buildings 

• No porous pavements 

• No rain water storage sumps or ground water recharge pits along the roads which if 

provided could help storing storm water and use it for gardening, vegetation, 

household and other purpose after proper treatment 

 

 

 

Service lines laid across the drains  



13 

 

The photo shows multiple service lines and cables laid across the storm water drains 

which have obstructed the flow of storm water. In addition to this, the debris deposited in 

the drain has almost covered the cross sectional area of flow, which would ultimately 

cause sudden rise in water level in the drain and subsequent flooding in the surrounding 

areas. 

 

Slums and Squatter Settlements Leading to Flood in Bangalore 

 

Majority of the slums and squatter settlements are located on the low lying areas and 

flood zones which need to be relocated appropriately in order to make way for flow or 

storage of water by constructing detention ponds or storage structures. Photos below 

show the type of slum settlements around the low lying areas and storm water drains. It is 

observed that about 30 to 40 percent of the houses in the slums come under the temporary 

to semi permanent structures. Solid waste is usually disposed along the drains in these 

settlements. It was also found that the wide range of priorities of these communities start 

from employment/wage/income,  drinking water, land/site, drainage etc. The second line 

is that housing is a vehicle for more fundamental needs of access to jobs. The present day 

schemes rarely take into account the holistic perspective. The houses  at present do not 

satisfy the minimum needs of the living. Many households expressed their helplessness 

regarding the way in which the houses are delivered to them.   

 

  

The most vulnerable tend to live on low-lying land and by the sides of drains, have low 

incomes, les employment opportunities and less access to the most essential services. 

Generally marginalized and often impoverished groups, tend to be the most affected. As 

per the report of Karnataka Slum Clearance Board (KSCB) there are 2509 slum areas in 

the State, out of which 565 slum areas are in Bangalore City. It is estimated that out of 

total urban population of 179 Lakh (2001 census) in Karnataka, 34 Lakh people reside in 

slums, which works out to be 17.5% of total population. Out of total 1957 declared slums 

in the state, there are 240 declared slums in Bangalore city. 
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The vast majority of people living in Bangalore’s slums is fragmented from the 

mainstream planning activities of the city and is therefore subject to tremendous hazards 

of poverty, inadequate health care, illiteracy and a host of other socio-economic 

problems, A significant proportion of slum dwellers in Bangalore is engaged in service 

activities and home-based manufacturing. An increasing number of slum dwellers are 

indirectly servicing the formal economy as well as the high technology enclaves by 

engaging in informal construction work, coolie work, hotel work, garbage picking, 

vegetable and fruit vending, petty hawking and working as domestic servants. Informal 

activities are also critical for employment generation because they provide proximity to 

demand, to markets and to suppliers opening up opportunities for financial and 

subcontracting links. 

 

In Bangalore most of the slums are developed in low laying areas along a storm water 

drains and railway tracks. In many occasions these slums are inundated during heavy 

rains. The slums located along storm water drains have serious health hazards on its 

dwellers due to flow of contaminated water in the drains. Due to inadequate and 

insufficient approaches, it is difficult to provide basic amenities such s solid waste 

management, water and sanitation, health services, education programme, emergency 

services, etc. 

 

Housing Vulnerability in Slums and Squatters  

 

1. Houses constructed of kachcha bricks or mud houses, thatched houses 

2. Houses in low lying areas without doors and windows  

3. Houses constructed on loose or soft soil. 

4. Closely and densely packed building where water level rises. 
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Effects of Floods on Housing in Slums in Bangalore 

 

The poor people residing in low lying areas and slums near Madivala and Mysore-

Bangalore road expressed how flood affect their houses; 

 

1. Water enters the interior of the houses attacking on both sides damaging walls and 

foundations are loosened. 

2. Thatched houses, mud houses, huts, loosely built bamboo sheds are washed way.  

3. Houses are not securely anchored, or built on loose soil including the ones with 

weak foundations float in water. This floatation causes further damage to lives of 

people, animals and the property of people. 

4. Inundation due to rising water level spoils the interior of the houses and renders 

them unfit for use. 

5. Undercutting of houses due to velocity of water and materials floating in water. 

6. Walls around compounds, erosion of land, deposition of debris, wet floors are 

other forms of damage to houses. 

 

During medium and severe floods, many of these people are the most vulnerable and 

incur significant losses and damages. Large and costly structural interventions would 

contribute to convincing the people in to a false sense of security ‘through encouraged 

unimpeded development in areas where devastating floods would nevertheless inevitably 

occur’. Therefore the urban policies should aim at addressing factors contributing to 

vulnerability, such as urbanization, poverty, poor environmental management and 

uncontrolled development. 

 

Many slum dwellers become pessimistic due to the magnitude of risk and lack of 

municipal response. Most are resigned to ill health and premature death. Slum 

communities are less cohesive than rural villages, as people focus on individual 

livelihoods. So, even if they have a latent capacity to enhance their resilience, a lack of 

social cohesion prevents that from happening. Many slum dwellers are opinionated about 

the fact that there is still a general apathy and lack of political will among Governments 

to implements policies aimed at improving the living conditions of slum dwellers. It is 

clear that slum formation is closely linked to economic cycles, trends in national income 

distribution and in more recent years to national economic development policies. 

Many past responses to the problem of slums have been based on the erroneous belief 

that provision of improved housing and related services (through slum upgrading) and 

physical eradication of slums will, on their own, solve the slum problem. Solutions based 

on this premise have failed to address the underlying causes why slums come into being 

of which poverty is the most significant. It is, therefore, emphasized that slum policies 

should more vigorously address the issue of the livelihoods of slum dwellers and the 
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urban poor in general, thus going beyond traditional approaches that have tended to 

concentrate on improvement of housing, infrastructure and physical environmental 

conditions. This means enabling informal urban activities to flourish, linking low-income 

housing development to income generation, and ensuring easy access to jobs through 

proper transport and low-income settlement location policies. 

 

Hence BBMP has taken the responsibility as a dire need to enhance the living conditions 

both quantitatively as well as qualitatively of the undeclared slums in Bangalore under 

Jawaharlal Nehru National Urban Renewal Mission (JNNURM). Initially BBMP has 

taken five slums for redevelopment under JNNURM. And subsequently by BBMP has 

taken up re development work in 13 identified slums. 

 

 

The map shows critical low lying areas witnessing flash floods during rainy season. 
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Sewage Entering the Storm Water Drains(SWD) and Water Bodies in 

Bangalore 
 

From the data available with the Bangalore Urban Water Supply and Sewerage 

Board, a brief analysis is done on the sewerage system and storm water drains. The 

Bangalore Water Supply and Sewerage Board manages the water supply and sewage 

treatment in Bangalore city. 80 percent of the water supplied in the city gets into the 

sewers as waste water, which amounts to about 528 million litres per day. At present only 

about 38.6 percent of the geographical area of Bangalore city is covered with sewerage 

system. Some of the sewers are in critical condition due to crown corrosion and require 

immediate replacement. Bangalore Water Supply and Sewerage Board has identified 66 

Km length of sewers for rehabilitation. These works are to be completed in order to 

achieve the goal of zero discharge of raw sewage into storm drains and lakes. 

 

Out of 7 sewage treatment plants in the city, 5 are extended aeration tanks where 

as 2 are with up flow anaerobic sludge blanket reactor(UASB) followed by extended 

aeration. The existing sewerage system of Bangalore City is divided in to three drainage 

zones namely Vrishabhavathi(303MLD), Koramangala-Challaghatta(163MLD) and 

Hebbal(60 MLD). The total capacity of these plants is 526 MLD which is expandable up 

to another 308 MLD. In addition, there are three minor valleys namely Kethamaranahally 

and Arkavathi, Tavarekere and Kathriguppe with inadequate capacity to carry the sewage 

which contributes to wastewater stagnation and other related problems. 

 

Problems of Sewage Treatment Services in Bangalore City 
 

 Untreated sewage getting into storm water drains 

 Siltation, blocking of solid waste and damage in the sewerage system 

 The sewage is left in open at many places creating unhygienic conditions in the 

surrounding area. 

 Dumping of Solid Wastes in manholes 

 Sewer lines having crown corrosion and reverse gradient and discontinuity. 

 Absence of sewers in slums and isolated areas.  

 

Domestic waste water constitutes a major source of pollution especially of aquatic bodies 

as waste waters generated in urban communities are discharged either without or with 

partial treatment. The purpose of public waste water collection and disposal system is to 

ensure that sewage or excreta and sullage discharged from communities is properly 

collected, transported, treated to the required degree and finally disposed off without 

causing any health or environmental problems. The purpose of sewage treatment is to 

destabilize decomposable organic matter present in sewage so as to produce an effluent 

and sludge which can be disposed of in the environment without causing health hazards 
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or nuisance. It is estimated that poor quality and inadequate quantity of water accounts 

for about 10 percent of the total burden of disease in the state. Waterborne diseases occur 

mainly due to lack of safe drinking and sanitation facilities. Mixing of sewage into storm 

water and subsequent flooding in the slums and other residential areas lead to spreading 

of diseases among public particularly the poor residing in low lying areas. 

 

Entry of raw sewage into SWD & water bodies due to; 

 Discontinuous pipeline network. 

 Areas not provided with under ground drainage facilities.  

 Undersized & chocked pipelines & manholes 

 Failure of system components (structural / mechanical) 

 

 
 

Manholes constructed inside SWD & also exactly at the vent location is 

obstructing free flow of water, near Chunchappa block. A manhole is broken and sewage 

is directly flowing into storm water drain. Sanitation facilities like sewerage system, 

storm water drain, latrines(public or private), and other community sanitation services are 

important in maintaining good hygiene and clean environment. Factors such as 

population pressure, discharge of effluents, addition of agricultural chemicals into water 

bodies and inappropriate water pricing mechanisms have contributed to deterioration of 

water quality, depletion of water and unhygienic sanitation. Lack of  proper sanitation 

facilities increases the environmental problems particularly during rainy season. 

Overflowing soak pits contaminate water and soil and also affect the health of people. 

The problem gets worsened in low lying areas, where usually poor people live.  

 

The length of primary and secondary drains in Bangalore  city are given in the table 

below; 
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Valleys Primary drain 

length in km  

Secondary drain 

length in km  

Length in km 

Challagatta Valley 16.50 16.50 33.00 

Koramangala 23.50 47.50 71.00 

Hebbal Valley  26.00 26.00 52.00 

Vrishubavaythi 

Valley 

32.50 57.50 90.00 

Zones Total 98.50 147.50 246.00 

Rajarajeshwari 

nagar 

78.00 62.00 140.00 

Dasarahalli 43.00 44.00 87.00 

Bytarayanapura 38.00 41.00 79.00 

Mahadevapura 98.00 82.00 178.00 

Bommanhalli 60.00 50.00 112.00 

Zones Total 317.00 279.00 596.00 

Total 415.50 426.50 842.00 

Source BBMP 

As land is converted from fields or woodlands to roads and parking lots, it loses its ability 

to absorb rainfall. Urbanization increases runoff 2 to 6 times over what would occur on 

natural terrain. During periods of urban flooding, streets can become swift moving rivers, 

while basements can become death traps as they fill with water.  

 

Issues 

 Most of the lakes have been encroached  

 Slums have come up in many lakes 

 Unauthorized place for dumping of construction debris & solid waste  

 Used for open defecation  

 Sewage & industrial effluent entering through storm water drains 

 In-sanitary condition prevailing 

 Local groundwater quality affected 

 Silt accumulated 

 

Loss of Natural Habitat 

Built-up area (16% in 2000) has now increased to 23-24% in the metropolitan area of 

Bangalore. There are 542 slums located in the jurisdiction of Karnataka Slum Clearance 

Board (218) and Greater Bangalore City Corporation (324), out of which 310 are 

undeclared settlements according to 2001 Census. Temporal analysis of water bodies 

indicated a sharp decline of 58% in Greater Bangalore attributed to intense urbanization 

process, evident from 466% increase in built-up area from 1973 to 2007.  Analysis 
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revealed decline of wetlands from 51 in 1973 (321 ha) to merely 17 (87 ha) in 2007. The 

number of water bodies reduced from 159 to 93. 

 

The lakes of the city have been largely encroached for urban infrastructure. As a result, in 

the  heart of the city only 17 good lakes exist as against 51 healthy lakes in 1985. 

According to a study, the water bodies of the city have reduced from 3.40% (2324ha; 

5742.7 acres) in 1973 to just about 1.47% (1005 ha; 2483.4 acres) in 2005, with built-up 

area during the corresponding period increasing to 45.19% (30,476 ha; 75,307.8 acres) 

from 27. 30% (18,650 ha; 46,085.2 acres). 

 

Enforcement of land-use laws and guidelines/plans has been observed to be poor. Data 

showed that nearly 66% of lakes are sewage-fed, 14% surrounded by slums and 72% 

showed loss of catchment area
. 
Also, lake catchments were used as dumping yards for 

either municipal solid waste, construction residue or building debris. 

 

 

         Bangalore city        Greater Bangalore 
 

Year  No. of water bodies Area (ha) No. of water bodies Area (ha) 
 

1973   51    321   159    2003 

1992   38    207   147    1582 

2002   25    135   107    1083 

2007   17      87     93       918 
 Source: Ramachandra and Uttam Kumar 

 

   

The table below shows the quantum of encroachment of lakes  

 

      Table : Encroachment of Lakes 

Sl. 

N

o 

LAKES  Zone  Area in Ha.       Approx. 

Encroachment  

1  Puttenahalli  By pura  14.98  0.81  

2  Allasandra kere  By pura  16.83  1.6  

3  Yelahanka kere  By pura  121.68  1.25  

4  Kalakere kere  M pura  77.85  0.55  

5  Attur kere  By pura  36.47  3.69  

6  Koudenahalli kere  M pura  22.25  13.86  
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7  Chinnapnhalli kere  M pura  5.68  0.42  

8  Kaikondanahalli kere  M pura  19.66  0.3  

9  Ambalipura kere  M pura  4.92  1.28  

10  Uttarahalli kere  R nagr  6.23  1.97  

11  Puttenahalli kere  B halli  4.43  0.68  

12  Dore kere  South /B 

halli  

12.88  0.14  

13  Dasarahalli kere  D halli  11.27  3.01  

14  Nayandanahalli kere  South  6.25  nil  

15  Malgala kere  South  2.45  0.24  

16  Deepanjali kere  South  3.05  0.25  

17  Kodigehalli kere  D halli  3.89  nil  

   Total     362.33  30.05  

 Source:BBMP 

 

The encroachment areas are predominantly covered by informal settlements and 

unauthorized constructions. 

 Abbigere lake showing the extent of pollution  

 

 
 

 

 

http://www.bbmplakes.info/lake/LAKES/83/1.JPG
http://www.bbmplakes.info/lake/LAKES/83/1.JPG


22 

 

Map showing Bangalore Lakes 

 
The BBMP has taken up the works of disiltation in many lakes and almost all the lakes 

are polluted by waste dumping, squatters and slums around many of these lakes. A 

majority of them are dried up. 

 

Lake Development and Rejuvenation  

The Lake development authority(LDA) set up by the State Government has identified 

2,789 large, medium and small lakes within Bangalore Metropolitan Regional 

Development Authority (BMRAD) limits of which over 608 are within Bangalore 

Development Authority (BDA) limits. The State Government has made a budgetary 

allocating of Rs 50 lakh for lake restoration, while LDA has received Central Assistance 

of Rs. 12.72 crore. Many corporate sectors and charitable institutions have also come 

forward to fund restoration. The LDA’s role included restoring lakes, facilitating 

restoration of depleting ground water table, diverting/ treating sewage, taking up 

environmental assessment studies, GIS mapping of lakes and improving and creating 
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habitat for water birds and wild plants. The LDA has already prepared a GIS map of lake 

in Bangalore and has brought out a dossier on the present and lost lakes of Bangalore city 

 

Assessment of Flood Damages in Bangalore 

The BBMP and other agencies estimate the direct damages to housing, roads, drains, 

electricity, telephone lines, water supply and loss of lives etc. It may be seen that the 

assessment was based on only the immediate damages to the properties. The long term 

impact assessment was yet to be done by these agencies. There could be overall impact 

on the productivity of city as a whole. Every year the BBMP takes up temporary 

solutions such as repairing of asphalt roads, putting sand bags on tank banks to stop 

overflow etc. Hydrologically, the return period of flood decides the cost of flood. Greater 

the recurrence interval, greater would be the cost of damage and flood protection. While 

the cost of severe flood may be high, the average cost of system failure/recurrence 

interval may be less on an annual basis compared to more frequent flooding with lesser 

consequences. Counting the cost of flood is difficult as it affects the quality of life and 

repair to properties. Non monitory costs include traffic disruption, loss life etc.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Damages due to Flood in Bangalore 
Almost every year, Bangalore city is incurring huge damages and losses due to floods.  

• The excess South-west monsoon rainfall followed by unprecedented downpour during October 2005 

caused deluge of problems in the Bangalore urban District. 

• 3 persons lost their lives in the Bangalore urban District floods and deluge.  

• More than 7491 houses have collapsed, 10000 were inundated.   

• Road transport in the Bangalore urban District was totally paralyzed.   

• Electric supply, water supply and telephone lines were cut off in most parts of the seven city municipal 

council areas of Bangalore Urban District. 

• In hongasandra ward of Bomanahalli CMC electricity and telephone  lines were cut off for one whole 

week.  

• Schools and colleges remained closed for a week.   

• Over flow  of drains, 253 tanks overflowed ,63 in damaged  condition. Five major tanks were breached. 

1)Kodigehalli. 

2)Nayandahalli. 

3)Hennagara. 

4)Bettahalasur. 

5)Chunchanagatta .  

   Several areas were inundated with water levels as high as 15-20 feet.   

• Many culverts and bridges were damaged .2 bridges in kambipura and Malagala were totally washed 

away causing dislocation of traffic and communication . 

• Boats were deployed to rescue people from house tops, apartments and island-like patches in badrappa 

layout and garebavi palya layouts.   

• Army help was obtained for rescue in many parts of the District.  

• 17 relief centers were opened in the affected areas.   
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Photos showing Road Damages due to Floods in Bangalore 

 

Photos showing tank damages in Bangalore 

 

Natural Tank and Housing Damages due to floods in Bangalore 

The Tahsildars of 5 Taluks have disbursed the compensation in respect of House 

Damages from CRF Allotment, whereas the Commissioners of the CMCs have paid 

compensation from their own Municipal Funds.  

 

 

 

 

 

 

 

 

Collapsed house in Ramamurthy Nagar - K.R. Puram CMC
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About 6000 houses have been partially damaged and 1000 houses have been fully 

damaged Bangalore 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Views of the drains flooded areas at Rajarajeshwarinagar 

Rajarajeshwarinagar 

Rajarajeswarinagar is situated on south western part of Bangalore city. The 

topography of the area is having natural valleys which provides good storm 

water drainage facility. Rajarajeswarinagara catchment area falls under 

Vrishabhavathi and Arkavathi river basins, a tributary of river Cauvery. The total 

catchment  area  is 45 Sq. km. There are 9 natural tanks which are interconnected 

with natural drains.  

  

The following are the problematic storm water drains in Rajarajeshwarinagar 

which are cuasing floods;  

 

Name of the area Length of Drain(Kms) 

1. Annapurneshwarinagar 

2. Muddayanapalya 

3. Ullala 

4. Subhashnagar 

5. Vinayaka Layout 

6. Mallathalli 

7. BEML Layout 

8. Shankarappa Layout 

9. Shankarappa Layout 

10. Bikasipura 

11. Samrudhinagar 

12. Bhimanakatte 

13. Ideal home layout 

 

3.05 

1.76 

2.05 

2.30 

0.73 

2.00 

0.36 

0.70 

1.05 

0.90 

0.40 

2.00 

0.70 

Total  18.0 Kms 
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         Photos showing MEG soldiers and Fire service trying to rescue the residents                                    

 

Fire Service personnel ferry residents of marooned Garve Bhavi Palya off Hosur road 

in Bommanahalli CMC area. MEG soldiers trying to rescue the residents . 

 

 

 

Relief and Rescue Operations after Floods in Bangalore 

1) Relief Centers opened in the worst affected seventeen areas  

2) Number of people evacuated are  2122 

3) Desilting  of roadside & intermediary drains 

4) Pumping of water from the houses of the locality 

5) Alternate accommodation to the affected families 

6) Food Arrangements 

7) Health care 

8) Payment of compensation to the damaged houses 

9) Drinking water supply ensured 

10) Nodal officers have been appointed in each CMC & taluk to 

oversee the  arrangements of providing relief to the affected families 

11) Officers have been identified & posted for safeguarding the each 

of the tank 
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Relief Works Undertaken in Bangalore City  

Name of the  
CMC/TMC  

Relief Centres opened at  

Bommanahalli  Shadi Mahal, Valagerehalli, Garvepalya, 

Vajapainagar, Doresanipalya,Sarakki,  
Chunchaghatta  

Byatarayanapura  Private Building at Bhadrappa Layout  

Krishnarajapura  Lourdanagar,  

Rajarajeswarinagar  Samudaya Bhavan  

Dasarahalli  Govt.School near ITP Hospital  

Mahadevapura  Doddanekkundi School, New Brilliant School, 

Udayanagar  

 

17 Emergency  Relief Centers to provide food, clothings and medicines in   inundated 

areas of Bangalore were opened  and in these centers more than 2600 evacuated People 

were  fed. 

 

 

Supply of water to the flood affected, Medical Camp for the flood victims of 

Bommanahally CMC 
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Status of Flood Plain Zoning in Bangalore 

 

The fact that the encroachments of natural lakes, water bodies including the low lying 

areas which were naturally bearing the load of rain water only indicates little or no 

application of flood plain zoning regulation in Bangalore city. Development activities in 

these areas should have been restricted as it would be impossible to remove buildings and 

infrastructure now. Had the BBMP and other development authorities adopted land use 

planning that takes into account the spatial demand of water courses and development 

including planning for future activities, such floods would not have been so disastrous.  

Therefore, flood plain zoning regulations/legislation would not be able to help these 

already developed areas but definitely help the areas that are going to be newly 

developed. Table given above shows the extent of encroachment of lakes. The 

development authorities and BBMP together need to evolve appropriate flood plain 

zoning regulations to be implemented both in the developed areas and the areas that are 

going to be developed in order to protect the natural habitat which would in the long run 

prevent disasters due to floods. Basic concept of flood plain zoning is to regulate land use 

in the flood plains to restrict the damages caused by floods. Flood plain zoning aims at 

determining the locations and the extent of areas for developmental activities in such a 

fashion that the damage is reduced to a minimum. It, therefore, envisage laying down 

limitations on development of both the unprotected as well as protected areas. In the 

unprotected areas, boundaries of areas in which developmental activities will be banned, 

are to be established to prevent indiscriminate growth. In the protected areas, only such 

developmental activities can be allowed, which will not involve heavy damage in case the 

protective measures fail. Zoning cannot remedy existing situations, although, it will 

definitely help in minimizing flood damage in new developments. 
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Flood plain zoning is not only necessary in the case of floods by rivers but is also useful 

in reducing the damage caused by drainage congestion particularly in urban areas where, 

on grounds of economy and other considerations, urban drainage is not designed for the 

worst conditions and presupposes some damage during storms whose magnitude 

frequently exceeds that for which the drainage system is designed.  

 

Pre-requisite for the Enforcement of Flood Plain Zoning 

The basic requirements to be taken care of before implementing flood plain zoning are as 

follows: 

1. Broad demarcation of areas vulnerable to floods. 

2. Preparation of a large-scale maps (1:10,000/1:15,000) of area vulnerable to floods 

with contours at an interval of 0.3m or 0.5m. 

3. Making reference river gauges with respect to which, the areas likely to be 

inundated for different magnitude of floods will be determined. 

4. Demarcation of areas liable to inundation by floods of different frequencies, e.g., 

like once in two, five, ten, twenty years and so on. Similarly, demarcation of areas 

likely to be affected on account of accumulation of rainwater for different 

frequencies of rainfall like 5, 10, 25 and 50. 

5. Marking of likely submersion areas for different flood stages or accumulation of 

rainwater on the maps.   

 

Regulation of Land Use in  Flood Prone Areas 

There can be different consideration for such regulations. For example, the area likely to 

be affected by floods up to a 10-years frequency should be kept reserved only for 

gardens, parks, playgrounds etc. residential or public buildings or any commercial 

buildings, industries and public utilities should be prohibited in this zone. In area liable to 

flooding in a 25-year frequency flood, residential buildings could be permitted with 

certain stipulation of construction on stilts (columns), minimum plinth level, prohibition 

for construction of basements and minimum levels of approach roads etc. In urban areas, 

there should be double storeyed buildings.  Ground floors should be utilized for non-

residential purpose. In Bangalore city, inadequate capacity of drains, encroachment of 

flood plains, deposition of solid waste and debris in the drains, asphalting or concreting 

of roads giving no scope for percolation of water are the important causes of flood 
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Before Development                              After Development 

 

The picture-1 above shows the natural drain where the rainwater used to flow freely. 

Over a period, these natural drains have been encroached and inadequate drains have 

been constructed by occupying the area. Picture-2 above illustrates how a natural drain is 

converted into a small drain in which debris is being thrown indiscriminately which 

would ultimately result in flooding due instant rising of water level during heavy rains in 

Bangalore. Picture-3 on the right side indicates how the reduced cross sectional area of a 

drain has caused surcharging of water into residential layout due to non availability of 

adequate drain section on the down stream side. 

 

Structures in Flood-Plains Zoning 

In the regulation of land use in flood plains, different types of buildings and utility 

services can be grouped under three priorities from the point of view of the damage likely 

to occur and the flood plain zone in which they are to be located. 

 

Priority 1: Defence installations, industries, public utilities like hospitals, electricity 

installations, water supply, telephone exchanges, aerodromes, railway stations. 

Commercial centres etc. - Buildings should be located in such a fashion that they are 

above the levels corresponding to a 100 years frequency or the maximum observed flood 

levels. Similarly they should also be above the levels corresponding to a 50 years rainfall 

and the likely submersion due to drainage congestion. 

Priority 2: Public institutions, government offices, universities, public libraries and 

residential areas - Buildings should be above a level corresponding to a 25 year flood or a 

10 year rainfall with stipulation that all buildings in vulnerable zones should be 

constructed on columns or stilts as indicated above.  

 

Priority 3: Parks and playgrounds, infrastructure such as playgrounds and parks can be 

located in areas vulnerable to frequent floods. Since every city needs some open areas 

and gardens by restricting building activity in a vulnerable area, it will be possible to 
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develop parks and play grounds, which would provide a proper environment for the 

growth of the city.  

 

On the same analogy, certain areas on either side of the existing and proposed drains 

should be declared as green belts where no building or other activity should be allowed. 

This will not only facilitate improvement of these drains in future for taking discharge on 

account of growing urbanization, but will also help in minimizing the damage due to 

drainage congestion whenever rainfall of higher frequency than designed is experienced. 

These green belts, at suitable locations, can also be developed as parks and gardens. 

 

Indiscriminate dumping of debris in NGEF layout has reduced the natural storm water 

drain. 

 

Status of Flood Plain Zoning Regulations  

There has been resistance on the part of the Municipal Corporations and Urban 

Development Authority to follow up the various aspects of flood plain management 

including possible legislation. The reluctance to enact flood plain zoning regulation is 

mainly due to population pressure and want of alternative livelihood systems. The 

lukewarm response towards the enactment and enforcement of the flood plain regulations 

has fuelled a significant increase in the encroachments in to the flood plains, sometimes 

authorized and duly approved by the town planning authorities. Therefore it should be 

made mandatory for all the city development authorities and municipal corporation to 

formulate appropriate flood plain zoning legislation. 

    

Bye-laws for Buildings in Flood prone Areas 

The following provisions will be incorporated by BBMP in the building bye-laws for 

buildings in flood prone areas: 

 

a) Plinth levels of all buildings should be 0.6m above the drainage/flood submersion 

lines. 
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b) In the areas liable to floods, all the buildings should preferably be double and 

multiple storeys. 

 

Wherever there are single storey buildings, a stairway will invariably be provided to the 

roofs so that temporary shelter can be taken there. The roof levels of the single storey 

first floor level in double-storey buildings will be above 100 years flood levels  so that 

the human beings and movable property can be temporarily sheltered there during periods 

of danger on account of floods. 

 

 

Constructions even on top of the storm drains ! 

Due to the absence of proper town planning, properties are often built across drainage 

lines in Bangalore 

 

The land use planning should bring about the effective use of flood plain and regulate 

land use in such a manner that the development activities and infrastructure are not 

located on the flood plain. The following are the important measures; 

 

 Prevent illegal settlement on flood plains 

 Use flood plain for activities such as forestry, gardening, tree plantation, 

vegetation etc. 

 No reclamation of land falling on flood plain should be allowed 

 New settlements should be avoided on flood plains 

 Flood water detention facilities and rain water harvesting structures, porous road 

surface could be done 

 Construction of embankment along the natural water tanks/rivers to prevent 

inundation of densely populated city areas. 

  Awareness to people on the dangers of drainage blockage and responsibility of 

public to keep them unclogged. 

 Relocated the people to safer areas who have settled in flood plain areas 

 Grow more plants and trees around the colonies 
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 Adopt rain water harvesting structures for all houses in the settlement  

 Storage ponds could be constructed for storing access flood water. Such area 

could be reserved  for such purpose throughout the year to reduce the risk of 

floods 

 

Though these regulations are important to reduce the flood risk in city, they are not easily 

done by city administration as most of the areas are built up and social structures well 

developed. People resist any new location or occupation or practice. If these regulation 

are to be implemented, then there is a need for adequate compensation, which could be 

enormous and beyond the capacity of the urban local government. 

 

Mitigation Strategy: Appropriate Onsite and Offsite Technologies for 

Source Control of Rain Water and Flood 

 

It is required to mitigate the excess runoff problems at source both in terms of quantity 

and quality which is the key for controlling flood hazards and should form the basic 

principle for revamping and designing of Bangalore drainage system. BBMP needs to 

implement structural and non-structural mitigation measures to control intense runoff 

volume and resultant flooding. Following strategies are needed; 

 

1. To reduce runoff Volume and resultant flood : Minimise changes and deviations 

due to development activity to natural catchment and introduce technologies that 

enable natural runoff flows without causing flood 

2. To conserve storm runoff: Implement technologies and structures that help 

collection and storage of storm runoff for different domestic and non-domestic 

uses and infiltration to ground for ground water recharge. Filtration pits will 

absorb rainfall volume to the extent of 20 to 30%.  Rain water harvesting structure 

can store water to the extent of 30,000 to 70,000 litres for a house located on  

1200 Sq.ft site with an annual rainfall of 800mm. 

3. To protect Quality of storm water storage/infiltration: As runoff from roads is 

mixed with inorganic and organic wastes/pollutants, it is necessary to adopt 

appropriate treatment before its use if stored for domestic use. 

4. To preserve natural habitat: Improve and develop greenery, gardens, flora and 

fauna around flood plains and prevent encroachment 

5. Increase filtration: Go for impervious surface for roads and open spaces increase 

infiltration rate for rainwater. Following figure shows the rate of infiltration 

against different percentage of imperviousness of ground 
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Direct Run off versus Source Control of Rain Water 

 

Following figures illustrate the source control measures which are meant to either retain 

or reduce storm water runoff in order prevent the existing storm water drainage system 

being incapacitated due excess water and to mitigate the flood hazards downstream. The 

graphs indicate how rapidly the peak water level rises as surface imperviousness 

increases. 

Impervious Surface

Retention

Lake

Drain

Tertiary Drains

Secondary Drains

Primary Drains
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Low Peak

Quick Runoff

Rain Water Harvesting
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Therefore our strategy shall be; 
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 Reduce surface runoff by increasing infiltration and evapotrnspiration 

 Recharge ground water sources 

 Develop gardens and greenery 

 

 
      Figure :Source: WMO 

 

Case example of Onsite Technology to prevent Flood: Rain Water Harvesting 

Structure 

 

For instance, in Bangalore where the average annual rainfall is assumed as 800mm per 

year and the collection rate of 80%, the rain water yield for a plinth area or roof area of 

75 Square Metre=150x0.80x0.80.00=96 Cubic Metres or 96000 Litres. 

 

Water Harvestable from a single rain of 50mm/hour intensity 

Tank Volume=150x0.05x0.80 =6.00 cubic metre or 6000 litres 

Considering 10% of Water Harvestable per year-0.1x96000=9600 liters  

From the above example, it is seen that for a 30X40 ft house in Bangalore, the owner can 

collect and store water up to 90,000 litres in a year and save water bill to this extent. 

More importantly, this much of water from each house of this size will be prevented from 

entering the roads which ultimately would have caused flash floods. The BBMP needs to 

implement this strategy for all types houses starting from 30X40 ft for use of water for at 

least for gardening, washing, toilets flushing etc. Following illustrations show how 
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filtration of storm water can be done by constructing permeable beds around the roads 

and buildings. 

Infiltration Trench  

 

 

  

Porous pavement                                             Rain water Harvesting 
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Appropriate Design Criteria for Storm Water Drains  

Bangalore city has a 180 km long primary and secondary storm- water drainage system, 

which often fails to take the load of the rains due to silt and garbage causing blockage.  

The primary factor responsible for volume of runoff is the intensity and duration of 

rainfall. Bangalore city has been reporting hourly rainfall of 70 mm to 180 mm and has 

recorded highest annual rainfall of 1453 mm in 2005. The City is reporting floods every 

year. The trend may continue and floods are going to be common in Bangalore. The 

drains designed and constructed many years ago have become inadequate and not have 

the capacity to hold the maximum runoff. Reasons for flood in Bangalore have shown the 

inadequate capacity of storm water drains. Rapid development, Impervious surfaces, 

increased density of population have exerted increased pressure on existing drainage 

system.  It is therefore necessary to forecast volume of runoff based on appropriate 

rainfall data and design models and reconstruct or construct the storm water drains. 

 

Engineering designs must ensure Minimum Requirements of Storm Water Drainage 

System and following points need to be taken into account; 

 

• Adequate planning & management of water ways / flood plains. 

• Adequate drain cross sectional area. 

• Adequate gradient / drain bed slope. 

• Proper secondary & tertiary drainage network system. 

• Properly engineered cross drainages. 

• Routine maintenance. 

• Water ways free from obstructions etc. 

The urban drainage design should enable the BBMP to perform specific tasks; 

 Designing new systems 

 Analysis of existing systems – Identification of flooding areas and urban drainage 

problems 

 Upgrading measures 

 Provision of information on operation and real time decision support 

 Analysis of flood impact and response strategies 

 

Estimation of Storm Runoff 

 
An accurate estimation of quantity and rate of runoff from urban catchments is complex 

and many mathematical models assist in the design of urban drainage systems and 

application of computer models enables accurate representation of rainfall-runoff 

processes such as surface wetting, infiltration, surface ponding, evaporation and flow 

routing etc. Engineers need to be careful while assuming the design parameters 

particularly the runoff co-efficient since the size of drains are likely to be either too large 
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or small as in both cases the construction of drains may be erroneous and inadequate both 

in terms of cost and use. The storm water flow for this purpose may be determined by 

using the rational method, hydrograph method rainfall-runoff correlation studies. Digital 

computer models, inlet method or empirical formulae. EPA’s Storm Water Management 

Model is another tool that can be adopted with suitable modifications for rainfall-runoff 

simulation and drainage size.  

 

The empirical formulae that are available for estimation the storm water runoff can used 

only when comparable conditions to those for which the equations were derived initially 

can be assured.  

 

A rational approach, therefore, demands a study of the existing precipitation data of the 

area concerned to permit a suitable forecast. Strom sewers are not designed for the peak 

flow of rare occurrence such as once in 10 years or more but, it is necessary to provide 

sufficient capacity to avoid too frequent flooding of the drainage area. There may be 

some flooding when the precipitation exceeds the design value, which has to be 

permitted. The frequency of such permissible flooding may vary from place to place, 

depending on the importance of the area. Though such flooding causes inconvenience, it 

may have to be accepted once in a while considering the economy effected in storm 

drainage costs. The maximum runoff which has to be carried in a sewer section should be 

computed for a condition when the entire basin draining at that point becomes 

contributory to the flow and the time needed for this is known as the time of 

concentration (t) with reference to the concerned section. Thus, for estimation the flow to 

be carried in the storm sewer, the intensity of rainfall which lasts for the period of time of 

concentration is the one to be considered contributing to the flow of storm water in the 

sewer. Of the different methods, the rational method is more commonly used.  

 

Rational Method  

 

Runoff- Rainfall Intensity Relationship 

The entire precipitation over the drainage district does not reach the sewer. The 

characteristics of the drainage district, such as imperviousness, topography including 

depressions and water pockets. Shape of the drainage basin and duration of the 

precipitation determine the fraction of the total precipitation which will reach the sewer. 

This fraction known as the coefficient of runoff needs to be determined for each drainage 

district. The runoff reaching the sewer is given by the expression. 

 

Q=10  C I A 

 

Where Q is the runoff in m3 /hr 
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‘C’ is the coefficient of runoff 

‘I’ is the intensity of rainfall in mm/hr and 

‘A’ is the area of drainage district in hectares. 

Storm Frequency 

The frequency of storm for which the sewers are to be designed depends on the 

importance of the area to be drained. Commercial and industrial areas have to be 

subjected to less frequent flooding. The suggested frequency of flooding in the different 

areas is as follows: 

a) Residential areas  

1) Peripheral areas              twice a year 

2) Central and              once a year 

comparatively  

high priced areas 

 

b) Commercial and high priced  once in 2 years 

areas  

 

 

Intensity of precipitation  

 

The intensity of rainfall decreases with duration.  Analysis of the observed data on 

intensity duration of rainfall of past records over a period of years in the area is necessary 

to arrive at a fair estimate of intensity duration for given frequencies. The longer the 

record available, the more dependable is the forecast. In Indian conditions, intensity of 

rainfall adopted in design is usually in the range of 12mm/hr to 20mm/hr.  

 

The relationship may be expressed by a suitable mathematical formula, several forms of 

which are available. The following two equations are commonly used:  

I=    a 

     (tn) 

  

ii =     a 

       t+b 
 

Where 

I = intensity of rainfall (mm/hr) 

T= duration of storm (minutes) and 

a, b and n are constants. 

The available data on i and t are plotted and the values of the intensity (i) can then be 

determined for any given time of concentration, (t). 
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Time of Concentration 

 

It is the time required for the rain water to flow over the ground surface from the extreme 

point of the drainage basin and reach the point under consideration. Time of 

concentration(tc) is equal to inlet time (t) plus the time of flow in the sewer (ti). The inlet 

time is dependent on the distance of the farthest point in the drainage basin to the inlet 

manhole. The shape, characteristics and topography of the basin and may generally vary 

from 5 to 30 minutes. In highly developed sections, the inlet time may be as low as 3 

minutes. The time of flow is determined by the length of the sewer and the velocity of 

flow in the sewer it is to be computed for each length of sewer to be designed. 

 

 Coefficient of Runoff 

 

The portion of rainfall which finds its way to the sewer, is dependent on the 

imperviousness and the shape of tributary area apart from the duration of storm.  

a) Imperviousness 

The percent imperviousness of the drainage area can be obtained from the records 

of a particular district. In the absence of such data, the following may serve as a guide. 

Type of area     Percentage of Imperviousness 

Commercial and industrial area   70 to 90 

Residential Area: 

i) High density     60 to 75 

ii) Low density     35 to 60 

            Parks & undeveloped areas 

The weighted average imperviousness of drainage basin for the flow concentrating at a 

point may be estimated as 

I=   A1 I1 + A2 I2…. 

       A1+A2+….. 
 

A1, A2 = drainage areas tributary to the section under consideration 

I1, I2 = imperviousness of the respective areas and  

I = weighted average imperviousness of the total drainage basin. 

 

b) Tributary Area 

For each length of storm sewer, the drainage area should be indicated clearly on the 

map and measured. The boundaries of each tributary are dependent on topography, 

land use, nature of development and shape of the drainage basins. The incremental 

area may be indicated separately on the compilation sheet and the total area 

computed. 
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c) Duration of Storm 

Continuously long light rain saturates the soil and produces higher coefficient than 

that due to heavy but intermittent rain 8in the same area because of the lesser 

saturation in the latter case. Runoff from an area is significantly influenced by the 

saturation of the surface nearest the point of concentration, rather than the flow from 

the distant area. The runoff coefficient of a larger area has to be adjusted by dividing 

the area into zones of concentration and by suitably decreasing the coefficient with 

the distance of the zones. 

 

d) Computation of Runoff Coefficient     

The weighted average runoff coefficients for rectangular areas, of length four times 

the width  as well as for sector shaped areas with varying percentages of impervious 

surface for different times of concentration are given in the CPHEEO manual  

Although these are applicable to particular shapes of areas, they also apply in a 

general way to the areas which are usually encountered in practice.  Errors due to 

difference in shape of drainage are within the limits of accuracy of the rational 

method and of the assumptions on which it is based. 

 

Flood Mitigation: Remodeling of Storm Water Drains in Bangalore 

 

A provision of Rs. 45 million has been made for the flood-management fund with 12 

squads on call, of which six are rain and flood relief squads; 20 personnel have been 

assigned in each squad. The Jawaharlal Nehru Urban Renewal Mission (JNURM) project 

was launched in December 2005 and Bangalore has been allocated a budget for the next 

six years The BBMP has proposed to revamp the existing storm water drainage system 

including relocation of illegal squatter settlements or slums that have come up over the 

areas of natural storm water drains and removal of shops and buildings encroached over 

the drains,  natural water bodies and low lying areas.     

 

Short term Measures Proposed by BBMP 

 

• Drain desilting & Vegetation removal at vulnerable locations 

• Reconstruction of collapsed walls. 

• Removal of encroachments in water ways, widening & regrading of drain bed to 

increase the carrying capacity.  

• Modification / rerouting of drain alignments to establish connectivity between 

drains where necessary in tank bed areas. 
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• Construction of Kacha earthen drains to drain out water from low lying areas. 

• Providing chain link fence to prevent dumping of debris/garbage into SWD and 

also any accidents. 

• Formation of emergency squads equipped with mobile pumps and equipments 

round the clock etc. 

Mitigation Measures  

• Remodeling of drain cross section to cater for 5 year return period design 

requirements. 

• Construction of bypass/cut off drains to prevent upstream water entering into low 

lying areas. 

• Remodeling of inadequate vent size culvert/bridges that are obstructing the flow. 

• Relocation of service lines that are laid inside the water way. 

• Desilting & Development of existing water bodies 

• Construction of new detention ponds. 

• Identification & Development of flood plains. 

• Providing chain link fencing to prevent dumping of debris / garbage into SWD. 

• Formation of service roads on either side of drains to facilitate for routine 

maintenance, laying service lines, construction of buildings inside water ways etc. 

•  

Emergency and Contingency Measures 

• Desilting work on priority basis. 

• Existing dilapidated walls reconstruction on emergent basis. 

• Strict instruction for proper safety measures at work spots. 

• Contingency plan at vulnerable locations formulated and requisite permissions 

given to zones for taking up emergent works. 

• Culverts/bridges with inadequate vent way taken up for remodeling on emergent 

basis. 

• SWD project monitoring & supervision wing strengthened.  

• Penal action against non performing contracting agencies.  

• Pre cast element structures to be adopted for faster execution of culverts/bridges 

& drains. 
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• Well equipped control rooms have been set up and made functional round the 

clock at each zonal level 

 

Important Measures 

• Avoid development of land near tank bed areas, inside water way etc. 

• Demarcation of additional land required for drain widening & formation of 

service road along the water way. 

• Rejuvenation of water bodies 

• Providing improvised solid waste collection & disposal system. 

• Extension of sewerage system facilities to entire area. 

• Action against industries discharging untreated industrial effluents into 

SWD/water bodies. 

• Ensure service lines are not laid inside / across the drains by other service 

providers 

 

 

Important Actions Needed at Various Stages of Flood Management in 

Bangalore 
 

Early warning  

 All wards must have rain gauzes: the sophistication of these rain gauges may vary 

in relation to vulnerability. 

 

Type of terrain  Recommended number of rain 

gauges 

Flat 1+1 per 4 sq km 

Average 1+1 per 2 sq km 

Mountainous 1+1 per sq km 
 

 In all flood-prone sites, telemetric weather stations and flow gauzes be installed, 

which provide real-time information to the control rooms  
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 Satellite-based communication network reinforced by wireless network be set up . 

Wireless network should have multi-media capabilities. It must include public 

broadcast facility. 

 HAM radio communication network should be set up with HAM radio operators. 

 Radio, television and mobile networks to be used for disseminating early warning 

messages on area to be affected by floods, information upon intensity of rainfall 

and rising waters 

 Specify helpline and control room telephone numbers 

  Preparedness and Response  

 Identify flood shelters: it should generally be a public building like school or 

community hall situated on a higher level 

 Prepare for food and drinking water, either through pre-contracting or through 

NGOs/CBOs/Local institutions/cooperatives 

 Conduct pre-monsoon meetings and direct all the agencies to prepare their own 

contingency plans for fuel, generators, medicines, boats, buses and trucks 

 Remove encroachments on storm water drains  

 

Encroachment on storm water drain 

 Clean storm water drains and sewage lines 

 Clean nallas/natural drainage channels 

 Identify flood-prone areas: provide information upon these areas to the people 

 Identify direction of flow of floodwaters and caution people on the basis of run-

off 

 Strengthen first responders: constitute search and rescue teams, strengthen fire 

brigade and equip police and para-military battalions for search and rescue teams. 

 A centralized facility for training search and rescue teams. 

 Develop an institutionalized interface with the armed forces and para-military 

forces through annual preparedness meetings 
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Preventing Entry of Sewage into Storm Water Drains 

 Sewer pipelines shall be laid adjacent to SWD to collect & convey sewage from 

individual sewer outlets to  nearby sewage pump stations and further to existing / 

proposed STP’s. 

 Sewerage system facilities shall be extended to unsewered areas. 

 Connectivity shall be establishment between missing pipeline links. 

 Intermittent pump stations / wetwells shall be constructed to pump out sewage to 

sewage treatment plants from low lying areas & also from reaches  having 

inadequate bed slope.  

 Collapsed/damaged sewer pipelines & manholes shall be replaced. 

 Existing sewerage system facilities shall be rehabilitated. 

 Hinged type manhole covers with lockable arrangement shall be provided to 

prevent entry of sewage into SWD & vise versa.  

 Present & future proposals of BWSSB shall be integrated with other stake holders 

proposals etc. 

Mitigation efforts 

 

 Floodplain mapping needs to be undertaken. It provides the basis for vulnerability 

analysis.  

 

 Maps to be prepared on GIS platforms. These maps need to be updated on the 

basis of satellite images and ground checking. 

 Floodplain management to emerge as an independent specialization through 

courses and career positions. 

 

 Protecting and improving natural drainages constitute the most important 

mitigation measure. Natural drainage system be mapped and all the developments 

which interfere or interrupt the natural drainage, must be disallowed legally. The 

locus standi for the enforcement of these regulations should lie with the people. 

The existing encroachments on natural drainage systems be removed and the 

capacity for run-off be enhanced. 

 

 Rainwater harvesting: Rainwater harvesting to be made mandatory through 

legislation- this would reduce flooding during the monsoons and act as sources of 
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water during the summers. All government buildings and other buildings 1200 Sq. 

ft. to have rainwater harvesting. 

 

 Solid waste management: adequate measures to prevent solid waste coming in to 

urban drainage systems to arrest the solid waste from clogging the drains. 

Unnecessary packaging to be taxed. 

 Protects all the wet lands and water bodies in the city by an exclusive action plan 

or legislation. 

 

 State-funded mitigation and insurance program be instated which provides 

financial assistance and cheaper insurance to the people relocating from 

floodplains. All the floodplains should then be no-development zones. 

 

 Assistance for private housing and household recovery: soft loans be made 

available for private housing reconstruction and household recovery. 

 

 Embankments: embankments/bunds actually aggravate the flooding. 

embankments/bunds need to be constructed on a very selective basis. Many 

existing embankments/bunds must be retired. The embankments/bunds of natural 

tanks and irrigation channels have to be strengthened and renovated periodically 

to prevent breaching and resultant damage and losses due to flood. Most of the 

roads do not have proper camber and adequate inlet drain points. This leads to 

flooding and stagnation of rain accidents. The settlements located at low lying 

areas in city are facing submergence during rainy season. 

 

 Master Plan indicating the areas to be affected by flood risks and limitations on 

the land use in these areas is essential. Flood plain zoning legislation and bye-

laws to be clearly defined and maps prepared with high resolution for better 

planning.  
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Urban Flood Hazard Mitigation System 
 

Multiple Approaches 

 

 

 
Preparedness              Risk Reduction                Vulnerability Reduction        Risk Redistribution 
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Strategy of State Disaster Management Plan 

The State Disaster Management Authority(SDMA) and District Disaster Management 

Authority(DDMA) have been formed under the Chairmanship of the Chief Minister and 

the Deputy Commissioner respectively under the provisions of the Disaster Management 

Act-2005. The Act stipulates the preparation of District and State Disaster Management 

Plans including reviewing and updating of these plans periodically. Although, the State 

Government has been taking care of relief and response operations during disasters, 

greater attention is required for preparedness, mitigation and reconstruction. A 

comprehensive state plan to guide district administrations, line departments and all the 

agencies, industrial establishments and the community at large to ensure that the 

management plans for preparedness, mitigation, response and reconstruction are in place 

so that the impact due to any emergency or disaster situation is minimum and be able to 

facilitate faster recovery. The Department of Disaster Management and SDMA has 

prepared the State and district disaster management plans with the technical and 

professional support of Centre for Disaster Management(CDM) ATI Mysore. 

Considering recent increasing frequency of floods in urban and rural areas of Karnataka, 

it is required to prepare a State Flood Disaster Management Plan based on the assessment 

of flood vulnerability of rural and urban areas. BBMP needs to prepare a City Disaster 

Management Plan with multi-hazard approach. The CDM Mysore has provided 

professional assistance to the district administrations to evaluate and reformulate district 

plans. 

 

District Disaster Management Plan(DDMP) 

 

The Disaster management policy and the Disaster management Act 2005 stipulate the 

formulation of DDMP for every district and its revision and updation on continuous 

basis. Karnataka with almost all  177 talukas facing mild to severe floods every year 

needs to give increased emphasis flood management plan to be incorporated in the 

DDMP for comprehensive management of flood in the state. ATI Mysore Conducts flood 

management training programmes for the line departments for preparing flood 

management action plan. District and sub- district level flood mitigation plans are being 

prepared by facilitating officers at the local levels by conducting programmes at District 

Training Institutes (DTI). To do this, CDM ATI Mysore has prepared templates for 

DDMP preparation. ATI has evaluated and helped the district administrations to 

reformulate the existing DDMP’s of all the district in the state  as per the provisions of 

the state disaster management plan(SDMP), SDMA and DM act-2005 
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                                             Annexures 

Important Government Orders and Circulars 

 

 

PÀ£ÁðlPÀ ¸ÀPÁðgÀ 
253fEJ¯ï       PÀ£ÁðlPÀ ¸ÀPÁðgÀzÀ ¸ÀaªÁ®AiÀÄ 

      «PÁ¸À ¸ËzsÀ 
¨ÉAUÀ¼ÀÆgÀÄ ¢£ÁAPÀ: 30.10.2009  

À̧ÄvÉÆÛÃ¯É 
 

«µÀAiÀÄ: ¥ÀæªÁºÀzÀ £ÀAvÀgÀzÀ ¸ÀAzÀ¨sÀðzÀ°è gÁdåzÀ ¸ÀA§AzsÀ¥ÀlÖ £ÀUÀgÀ ¸ÀÜ½ÃAiÀÄ ¸ÀA¸ÉÜUÀ¼ÀÄ                  
PÉÊUÉÆ¼Àî¨ÉÃPÁzÀ vÀÄvÀÄð PÀæªÀÄUÀ¼À §UÉÎ. 

 
gÁdåzÀ gÁAiÀÄZÀÆgÀÄ, PÉÆ¥Àà¼À, ©eÁ¥ÀÄgÀ, ¨ÁUÀ®PÉÆÃmÉ, zsÁgÀªÁqÀ, ºÁªÉÃj, UÀzÀUÀ, UÀÄ®âUÁð, §¼Áîj, 
¨É¼ÀUÁ«, GvÀÛgÀ PÀ£ÀßqÀ ºÁUÀÆ zÁªÀtUÉgÉ f¯ÉèUÀ¼À°è ¤gÀAvÀgÀ ªÀÄ¼É¬ÄAzÀ GAmÁVgÀÄªÀ ¥ÀæªÁºÀ 
¥Àj¹Üw¬ÄAzÁV £ÀUÀgÀ ¸ÀÜ½ÃAiÀÄ ¸ÀA¸ÉÜUÀ¼À°è ¸ÁAPÁæ«ÄPÀ gÉÆÃUÀUÀ¼ÀÄ ºÀgÀqÀÄªÀ ¸ÁzsÀåvÉ EgÀÄªÀÅzÀjAzÀ, 
J¯Áè À̧éZÀÒvÉ ºÁUÀÆ zÀÄgÀ¹Û PÀæªÀÄUÀ¼À£ÀÄß ¸ÀªÀÄgÉÆÃ¥Á¢AiÀÄ°è PÉÊUÉÆ¼Àî®Ä ¸ÀÆa À̧¯ÁVzÉ. 

 ¥Àæw ªÁrð£À°è £ÉÊªÀÄð®å ªÀåªÀ¸ÉÜ ºÁUÀÆ ±ÀÄavÀéªÀ£ÀÄß PÁ¥ÁqÀ®Ä ¸ÀÆPÀÛ PÀæªÀÄUÀ¼À£ÀÄß 
PÉÊUÉÆ¼ÀÄîªÀÅzÀÄ ªÀÄvÀÄÛ ¸ÁAPÁæ«ÄPÀ gÉÆÃUÀUÀ¼À£À£ÀÄ vÀqÉUÀlÖ®Ä ¥sÁVAUï, Qæ«Ä £Á±ÀPÀUÀ¼À£ÀÄß 
¹A¥Àr¸ÀÄªÀÅzÀÄ ªÀÄÄAvÁzÀ CUÀvÀå PÀæªÀÄUÀ¼À£À£ÀÄ vÉUÉzÀÄPÉÆ¼ÀÄîªÀÅzÀÄ. 

 £ÀUÀgÀ/¥ÀlÖt ¥ÀæzÉÃ±ÀUÀ¼À ªÁå¦ÛAiÀÄ°è ZÀgÀAr, gÀ¸ÉÛ, vÉgÉzÀ ¥ÀæzÉÃ±À, ¨ÉÆÃgïªÉ¯ï  ºÁUÀÆ 
£À°èUÀ¼À ¸ÀÄvÀÛªÀÄÄvÀÛ ¤ÃgÀÄ ¤®èzÀAvÉ ¸ÀÆPÀÛ PÀæªÀÄUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ¼ÀÄîªÀÅzÀÄ ºÁUÀÆ F ¥ÀæzÉÃ±ÀUÀ¼À°è 
©èÃaAUï ¥ËqÀgï£ÀÄß  DVAzÁUÉÎ ¹A¥Àr¹ £ÉÊªÀÄð®åvÉAiÀÄ£ÀÄß PÁ¥ÁqÀÄªÀÅzÀÄ. 

 ¥ÀæªÁºÀ¢AzÀ ºÁ¤UÉÆ¼ÀUÁzÀ gÀ¸ÉÛUÀ¼ÀÄ, ¸ÉÃvÀÄªÉ, ZÀgÀArUÀ¼ÀÄ. PÀ®émïðUÀ¼ÀÄ. ªÀÄ¼É ¤ÃgÀÄ 

¥ÀæªÁzÀ ªÉÆÃ» (Storm water drain). ZÀgÀAr ªÀåªÀ¸ÉÜ ºÁUÀÆ E¤ßvÀgÉ ªÀÄÆ®¨sÀÆvÀ 
¸ËPÀAiÀÄðUÀ¼À£ÀÄß PÀÆqÀ¯ÉÃ zÀÄgÀ¹Û¥Àr¸À®Ä PÀæªÀÄ PÉÊUÉÆ¼ÀÄîªÀÅzÀÄ. 

 £ÀUÀgÀ ¥ÀæzÉÃ±ÀUÀ¼À ªÀÄÄRå ZÀgÀArUÀ®Ä ªÀÄvÀÄÛ EvÀgÉ ZÀgÀArUÀ¼À°è EgÀÄªÀ ºÀÆ¼ÀÄ ªÀÄtÚ£ÀÄß 
¸ÀA¥ÀÆtðªÁV vÉUÉzÀÄ ªÀÄ¼ÉAiÀÄ ¤ÃgÀÄ ¸ÀgÁUÀªÁV ºÀjzÀÄºÉÆÃUÀ®Ä CUÀvÀå PÀæªÀÄ PÉÊUÉÆ¼ÀÄîªÀÅzÀÄ. 

 ¥ÀæªÁºÀ ¥Àj¹ÜwAiÀÄ°è ªÀÄÈvÀ ¥ÁætÂUÀ¼À CªÀ±ÉÃµÀvÉUÀ¼À£À£ÀÄ ¸ÀÜ¼À¢AzÀ PÀÆqÀ¯ÉÃ £ÀUÀgÀ 
¥ÀæzÉÃ±ÀzÀ ºÉÆgÀ¨sÁUÀzÀ°è£À ¤UÀ¢üvÀ ¸ÀÜ¼ÀPÉÌ ¸ÁV¹ ªÉÊeÁÕ¤PÀªÁV «¯ÉÃªÁj ªÀiÁqÀÄªÀÅzÀÄ. 

 ºÁ¤UÉÆ¼ÀUÁVgÀÄªÀ ¤Ãj£À ¸ÀgÀ§gÁdÄ ªÀåªÀ¸ÉÜUÀ¼À£ÀÄ CAzÀgÉ £ÀFj£À ¸ÀgÀ§gÁdÄ 
¥ÉÊ¥ï¯ÉÊ£ïUÀ¼À vÀÄvÀÄð jÃ¥ÉÃj, PÉÆ¼ÀªÉ ¨Á«UÀ¼À zÀÄgÀ¹Û PÀæªÀÄ PÉÊUÉÆAqÀÄ, ±ÀÄzÀÞ PÀÄrAiÀÄÄªÀ 
¤Ãj£À À̧ªÀÄ¥ÀðPÀ ªÀåªÀ¸ÉÜAiÀÄ£ÀÄß SÁwæ ¥Àr¹PÉÆ¼ÀÄîªÀÅzÀÄ. 

 ºÁ¯ÉÆÃeÉ£ÉÃµÀ£ï CxÀªÁ PÉÆèÃj£ÉÃµÀ£ï ªÀÄÄAvÁzÀ PÀÄrAiÀÄÄªÀ ¤Ãj£À ±ÀÄ¢ÞÃPÀgÀt 
«zsÁ£ÀUÀ¼À£ÀÄß C£ÀÄ¸Àj¹ ¤ÃgÀ£ÀÄß ±ÀÄ¢ÞÃPÀj À̧ÄªÀÅzÀÄ. 
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 £ÉgÉ ºÁªÀ½ ¥ÀæzÉÃ±ÀUÀ¼À°è ¸ÁAPÁæ«ÄPÀ gÉÆÃUÀUÀ¼ÀÄ ºÀgÀqÀzÀAvÉ PÀæªÀÄUÀ¼À£ÀÄß PÉÊUÉÆ¼ÀÄîªÀÅzÀÄ. 
EzÀPÁÌV ªÉÆ¨ÉÊ¯ï QèÃ¤Pï UÀ¼À£À£ÀÄ ¸ÁÜ¦¸À®Ä ¨ÉÃPÁzÀ CUÀvÀå £ÉgÀªÀ£ÀÄß DgÉÆÃUÀå E¯ÁSÉUÉ 
MzÀV¸ÀÄªÀÅzÀÄ. 

 £ÀUÀgÀ/ ¥ÀlÖtzÀ ¥ÀæzÉÃ±ÀUÀ¼À£ÀÄß «¨sÁUÀUÀ¼À£ÁßV «AUÀqÀuÉ ªÀiÁr, « s̈ÁUÀzÀ 
ªÉÄÃ°éZÁgÀuÉUÁV £ÀUÀgÀ ¸ÀÜ½ÃAiÀÄ ¸ÀA¸ÉÜUÀ¼À J¯Áè C¢üPÁjUÀ¼À/ ¹§âA¢UÀ¼À vÀAqÀUÀ¼À£ÀÄß gÀa¹. 
CªÀjUÉ ªÀ»¸ÀÄªÀÅzÀÄ. 

 ªÁqÀðUÀ¼À°è ¸ÁªÀðd¤PÀjAzÀ §gÀÄªÀ zÀÆgÀÄUÀ¼À£ÀÄß zÁR°¹ DzsÀåvÉAiÀÄ ªÉÄÃgÉUÉ 
¸ÀªÀÄ¸ÉåUÀ¼À£ÀÄß §ºÉºÀj¸ÀÄªÀÅzÀÄ. 

 ¸ÁAPÁæ«ÄPÀ gÉÆÃUÀUÀ¼À §UÉÎ CAzÀgÉ CzÀgÀ jÃw, ºÀgÀqÀ®Ä PÁgÀt, ®PÀëtUÀ¼ÀÄ ºÁUÀÆ 
gÉÆÃUÀ ¤AiÀÄAvÀæ£ÀzÀ §UÉÎ ¸ÀÜ½ÃAiÀÄ ¢£À¥ÀwæPÉUÀ¼À°è, gÉÃrAiÉÆÃ, PÉÃ§¯ï n«UÀ¼À°è ZÀ®£ÀavÀæ 
ªÀÄA¢gÀUÀ¼À°è eÁ»gÁvÀÄ ¥ÀæPÀluÉUÀ¼À£ÀÄß ¤ÃqÀÄªÀ ªÀÄÆ®PÀ ¸ÁªÀðd¤PÀgÀ°è ¸ÁPÀµÀÄÖ 
w¼ÀÄªÀ½PÉAiÀÄ£ÀÄß ªÀÄÆr¸ÀÄªÀÅzÀÄ. 

 ªÀÄ£ÉAiÀÄ QlQ ¨ÁV®ÄUÀ½UÉ QÃl vÀqÉUÀlÄÖªÀ eÁ®jUÀ¼À£À£ÀÄ C¼ÀªÀr¹PÉÆ¼ÀÄî ºÁUÀÆ 
ªÀÄ®UÀÄªÁUÀ vÀ¥ÀàzÉ ¸ÉÆ¼Éî ¥ÀgÀzÉAiÀÄ£ÀÄß G¥ÀAiÉÆÃV¸ÀÄªÀ §UÉÎ ¸ÁªÀðd¤PÀgÀ°è CjªÀÅ 
ªÀÄÆr¸ÀÄªÀÅzÀÄ. 

  ¥ÀæªÁºÀ ¦ÃrvÀ £ÀUÀgÀ ¥ÀæzÉÃ±ÀUÀ¼À°è ºÁ¤UÉÆ¼ÀUÁUÀÄªÀ ¤ÃgÀÄ ¸ÀgÀ§gÁdÄ AiÉÆÃd£ÉUÀ¼À£ÀÄß 
¥ÀÄ£Àgï ¹ÜwUÉ vÀgÀ®Ä ¸ÀA§AzsÀ¥ÀlÖ C¢üPÁjUÀ¼ÀÄ PÀæªÀÄªÀ»¸ÀÄªÀÅzÀÄ. 

 £ÁUÀjÃPÀjUÉ PÀÄrAiÀÄÄªÀ PÉÆèÃj£ïAiÀÄÄPÀÛ ±ÀÄzÀÞ ¤ÃgÀ£ÀÄß ªÀiÁvÀæ ¸ÀgÀ§gÁdÄ ªÀiÁqÀ¨ÉÃPÀÄ. 
£ÀUÀgÀ ¸ÀÜ½ÃAiÀÄ ¸ÀA¸ÉÜUÀ¼À DAiÀÄÄPÀÛgÀÄ/¥ËgÁAiÀÄÄPÀÛgÀÄ/ªÀÄÄSÁå¢üPÁjUÀ¼ÀÄ ªÀÄvÀÄÛ ¸ÀA§AzsÀ¥ÀlÖ 
C¢üPÁjUÀ¼ÀÄ PÀÄrAiÀÄÄªÀ ¤ÃgÀÄ ±ÀÄ¢ÞÃPÀgÀt WÀlPÀPÉÌ DUÁUÉÎ ¨sÉÃn ¤Ãr ¸ÀÆPÀÛ ¤ªÀðºÀuÉAiÀÄ 
ªÀÄÆ®PÀ PÀÄrAiÀÄÄªÀ ¤ÃgÀÄ ¸ÀªÀÄ¥ÀðPÀªÁV ±ÀÄ¢ÞÃPÀgÀUÉÆ¼ÀÄîwÛgÀÄªÀÅzÀ£ÀÄß SÁwæ ¥Àr¹PÉÆAqÀÄ ¤ÃgÀÄ 
¸ÀgÀ§gÁdÄ ªÀiÁqÀÄªÀÅzÀÄ. 

 ªÉÄÃ°£À PÀæªÀÄUÀ¼À£ÀÄß PÉÊUÉÆ¼Àî®Ä £ÀUÀgÀ ¸ÀÜ½ÃAiÀÄ ¸ÀA¸ÉÜUÀ¼ÀÄ vÀÄvÀÄð QæAiÀiÁAiÉÆÃd£ÉAiÀÄ£ÀÄß 
vÀAiÀiÁj¹PÉÆAqÀÄ f¯Áè¢üPÁjUÀ½AzÀ  C£ÀÄªÉÆÃzÀ£É ¥ÀqÉzÀÄPÉÆAqÀÄ vÀÄvÁðV PÁªÀÄUÁj/ 
PÁAiÀÄðPÀæªÀÄUÀ¼À£ÀÄß PÉÊUÉÆAqÀÄ DzÀµÀÄÖ ¨ÉÃUÀ AiÀÄxÁ¹ÜwUÉ vÀgÀ®Ä ±Àæ«Ä¸À É̈ÃPÀÄ f¯Áè¢üPÁjUÀ¼ÀÄ 
PÁªÀÄUÁjUÀ¼À C£ÀÄµÁ×£À ºÁUÀÆ ¥ÀæUÀwAiÀÄ ªÉÄÃ°éZÁgÀuÉ ªÀiÁr 15 ¢£ÀUÀ½UÉÆªÀÄä ªÀgÀ¢UÀ¼À£ÀÄß 
¥ÀqÉAiÀÄÄªÀÅzÀÄ. ¥ËgÁqÀ½vÀ ¤zÉðÃ±ÀPÀjUÉ F ªÀgÀ¢UÀ¼À£ÀÄß ¸À°è¸ÀÄªÀÅzÀÄ. 

 ªÉÄÃ°£À PÀæªÀÄUÀ¼À£ÀÄß PÉÊUÉÆ¼Àî®Ä ¨ÉÃPÁzÀ ªÉÆvÀÛªÀ£ÀÄß DAiÀiÁ f¯ÉèAiÀÄ f¯Áè¢üPÁjUÀ¼À ¥ÀæPÀÈw 
«PÉÆÃ¥À ¥ÀjºÁgÀ ¤¢ü¬ÄAzÀ ¨sÀj¸ÀÄªÀÅzÀÄ. ¸ÀzÀj ªÉÆvÀÛªÀÅ PÀrªÉÄAiÀiÁzÀ ¥ÀPÀëzÀ°è, £ÀUÀgÀ ¸ÀÜ½ÃAiÀÄ 
¸ÀA¸ÉÜUÀ¼ÀÄ f¯Áè¢üPÁjUÀ¼À C£ÀÄªÉÆÃzÀ£ÉAiÉÆA¢UÉ ¸ÀÜ½ÃAiÀÄ ¤¢ü¬ÄAzÀ ¨sÀj¸À®Ä PÀæªÀÄ 
PÉÊUÉÆ¼ÀÄîªÀÅzÀÄ.  

 
(eÁªÉÃzï DRÛgï) 

¸ÀPÁðgÀzÀ PÁAiÀÄðzÀ²ð  
£ÀUÀgÁ©üªÀÈ¢Þ E¯ÁSÉ 
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