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ABBREVIATIONS 

 
 FPZ Flood Plain Zoning 

 ULBs Urban Local Bodies 
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 DEM Digital Elevation Model 
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GLOSSARY 

 

1.  Flood Plain Land adjoining a river or a channel which is inundated only 

during Floods 

2. Flood Plain Zoning demarcating zones or areas likely to be affected by floods 

of different magnitude or frequencies and probability levels 

and specify the types of permissible developments in these 

zones, so that whenever floods occur, the damage can be 

minimised 

3. Alluvial plain A plain formed by the deposition of sediment from the 

periodic flooding of a river 

4. Flood Insurance Insurance covering loss or damage to property arising from 

a flood, flood tide of the like 

5. Bank Infiltration Infiltration of surface water, mostly from a river system into 

a groundwater system induced by water abstraction close 

to the surface water 

6. Ecosystem a geographic area where plants, animals, and other 

organisms, as well as weather and landscape, work 

together for life sustenance 

7. Encroachment any entry into an area not previously occupied 

8. Aquifer a layer of rock or soil that can take in and hold water 

9. Run-off the part of the water cycle that flows over land as surface 

water instead of being absorbed into groundwater 

10. Water table the level below which the ground is saturated with water 

11. Storm water 

drainage 

the system of publicly or privately operated rivers, creeks, 

ditches, drainage channels, pipes, basins, street gutters, 

and lakes within the city through which or into which storm 

water runoff, surface water or subsurface water is conveyed 

or deposited 

12. Water logging saturate with water 

13. Spawning ground a place where animals (such as fish or frogs) go to lay eggs 

14. Return period an average time or an estimated average time between 

events 

15. Active Flood plain an area on either side of a stream/river which is regularly 

flooded on a periodic basis 

16. Embankment a raised structure (as of earth or gravel) used specially to 

hold back the water  

17. 1% chance of 

flooding 

for every year, there is a 1% chance (a 1 in 100 chance) 

that the event  will be equalled or exceeded 

18. 1 in 500-year flood A '1-in-500-year flood' refers to a flood height that has a 

long-term likelihood of occurring once in every 500 years 

19. Rating Curve graph of discharge versus stage for a given point on a 

stream, usually at gauging stations, where the stream 

discharge is measured across the stream channel. 
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20. Wetland areas where water covers the soil or is present either at or 

near the surface of the soil all year or for varying periods of 

time during the year 

21. Erosion the geological process in which earthen materials are worn 

away and transported by natural forces such as wind or 

water 

22. Desilting Process of removal of silt from a body of water 

23. Landfills an area of land where large amounts of waste material are 

buried 

24. Volatile material Substances which have the capability to go into the vapour 

phase with or without heating 

25. Highest Flood 

Level 

the maximum level to which a river or stream could rise due 

to rainwater and runoff during a flooding event 

26. Urban Local 

Bodies 

small local bodies that administer or governs a city or a 

town of specified population 

27. ZillaParishad the top tier of the  PanchayatiRaj system in a district. 

28. Watersheds an area of land in which all the incoming precipitation drains 

to the same place – toward the same body of water or the 

same topographic low area 

29. Biosphere reserve protected areas meant for the conservation of plants and 

animals 

30. Endangered 

species 

a species of animal or plant that is seriously at risk of 

extinction 

31. Organic Farming An agricultural process that uses biological fertilisers and 

pest control acquired from animal or plant waste 

32. Hazardous waste a waste with properties that make it dangerous or capable 

of having a harmful effect on human health 

33. Environmental 

Impact 

Assessment 

assessment of the environmental consequences of a plan, 

policy, program, or actual projects prior to the decision to 

move forward with the proposed action 
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Foreword 
 
Floods constitute one of the major national calamities faced by India almost every year resulting 

in substantial loss of life, large scale damage to property, disruption of community lifelines 

besides entailing untold misery to the millions. Concerted efforts have been made over the years 

to reduce the damage due to floods and mitigate the sufferings of the people. Various structural 

flood control measures were taken-up in the past including construction of reservoirs, 

embankments, drainage channels, etc. It is however, now realised that absolute and permanent 

protection to all flood prone areas and for all magnitudes of floods by structural measures alone 

may not be possible and nor economically viable. 

The emphasis has therefore been rightly shifted to non-structural measures like Flood Plain 

Zoning and regulation, flood forecasting etc. to effectively supplement the structural measures 

for providing sustainable protection to flood affected areas. Non-structural strategies are 

increasingly adopted by many countries including United States of America, Canada, and United 

Kingdom. 

Natural floodplains provide flood risk reduction benefits by slowing runoff and storing flood 

water. They also provide other benefits of considerable economic, social, and environmental 

value that are often overlooked when local land-use decisions are made.Flood Plain Zoning has 

been recognized as an effective non-structural measure for flood management. Flood-plain 

zoning measures aim at demarcating zones or areas likely to be affected by floods of different 

magnitude or frequencies and probability levels and specify the types of permissible 

developments in these zones, so that whenever floods actually occur, the damage can be 

minimised. The action for demarcation of flood plain areas and regulating the activities therein, 

is to be undertaken by respective state governments.  

Flood risk zoning regulates land-use or zoning policies which in turn regulates construction in 

high-risk areas. This reduces the economic exposure and its vulnerability to flood events. 

Ministry of Jal Shakti has continuously impressed upon the States the need to adopt flood plain 

zoning approach. A model draft bill for flood plain zoning legislation was also circulated by 

Central Water Commission in 1975 to all the States. This bill envisages zoning of flood plain of a 

river according to flood frequencies and defines the type of use of flood plain. The States of 

Manipur, Rajasthan, Uttarakhand, and erstwhile State of Jammu & Kashmir had enacted the 

legislation.  

However, delineation and demarcation of flood plains is yet to be undertaken. National Mission 

for Clean Ganga (NMCG) has also time to time advised all states in Ganga basin for 

demarcation, delineation and notification of river flood plains and removal of encroachment from 

riverbed/floodplain of the river Ganga and its tributaries in adherence to the River Ganga 

(Rejuvenation, Protection and Management) Authorities Order, 2016. 

A study regarding Report and Guidelines on Flood Plain Zoning has been carried out based on 

which this document has been prepared. Chapters 1-5 present a report on the study carried out 

and Chapter 6-8 contain a list of guidelines which have been developed based on this study. 

These sections also classify the nature of activities and development regulations that would be 

needed to protect sensitive regions. 
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1. Introduction 
 

A river is defined as a natural stream of flowing water. Rivers are found on every continent 

on Earth and on nearly every kind of land. The Indian sub-continent is also blessed with 

several large and small rivers, which are all distinct in terms of their hydrology and sediment 

transport.  

 

 

 

 

 

 

 

 

 

 

 

 

A river shifts in its shape, size, flow pattern of water, silt, nutrients, and biota, in fact all its 

variables seem to change with time and space. The perceptions differ as one move from 

mountains to plains and to the deltas. The same stream displays a wide variance of 

characteristics that depend upon the land it flows through and the microclimate along its 

banks. Rivers many a times seem to mirror the local flavor of the land they flow through. 

Usually, a river system is composed of the following parts: 

1. Source (Mouth) 

2. Tributaries 

3. Confluences 

4. Channels 

5. Riverbanks 

6. River/Flood Plains 

7. Mouth (Outfall) 

Indian rivers are deeply embedded into the economic, social, political as well as cultural fabric 

of the country. Ever since ancient times, most of the civilizations have developed on the 

banks of rivers. Rivers form the backbone of any economic activity.  

They serve as a vital component not only for agriculture, industry, and transportation but also 

for forestry, recreation, and environment. Rivers also ‘contain’ many other embedded 

ecosystems (both terrestrial and aquatic) and most of the times play hosts to rare flora and 

fauna.  

The below map of India substantiates the vast network of rivers and tributaries flowing 

through the Indian sub-continent, covering majority of the geographical area. 
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Figure 1: Indian River System 

However, due to rapid urbanization and development, and climate change which further 

aggravates the extreme events, the plains of rivers are being encroached upon in an 

unsustainable manner negatively impacting the 

‘state’ and ‘health’ of rivers. Despite its inevitable 

necessity for subsistence and varied uses, the 

water resources, particularly rivers are in woeful 

conditions. 

1.1. Indian River System 

 
The major river systems in the country can be 

broadly classified into two groups viz., rivers of 

the Himalayan region and rivers of peninsular 

India. The Himalayan rivers are fed by the 

melting snows and glaciers of the great 

Himalayan range during spring and summer, 

and from rains during monsoon. They are 

often uncertain and capricious in their 

behavior. They carry significant flows during the dry weather due to snow melt and carry 

minimum flows, during winter.  On the other hand, the peninsular rivers originate at much 

lower altitudes, flow through more stable areas and are more predictable in their behavior. 

Their flow is characterized by heavy discharges during the monsoon followed by very low 

discharges during the rainless months. 

 

Box 1:Flood Plain Zoning Bill 1975 

 A Model Flood Plain Zoning Bill, 

prepared by CWC in 1975, was 

circulated to States for enactment of 

legislation. So far, Manipur, Rajasthan, 

Uttarakhand and erstwhile State of 

Jammu & Kashmir has enacted the bill. 

However, no efforts have been made by 

any of the states except Uttarakhandfor 

demarcation of flood plain till date 

 No efforts made by any major flood prone 

state of the country 

 Thick population density, Lack of 

alternative settlement, Implementation 

difficulty etc have been cited as major 

impediments in implementation of flood 

plain zone 
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From the point of view of the flood problem, the rivers can also be grouped under the four 

regions as below: 

 

 Central India & Deccan region. 

 Brahmaputra region; 

 Ganga region; 

 Northwest region; 

1.2. Types of Rivers 

 
A river is termed 'flashy' if floods in the river rise and fall in a very short   period   of   

time. Apart from North Eastern States & Hilly States, some of rivers of Rajasthan, 

Gujarat etc are flashy in nature. 

 

A 'virgin' river is one which completely dries up before its outfall into the sea or another 

river. These are common in desert areas like the Kutch and Rajasthan where due to 

percolation and evaporation losses, the river disappears after flowing some distance 

from the source. Further, a river whose water resources potential has not been 

exploited at all is also termed as a virgin river. 

 

A river is said to meander when it adopts a tortuous course, swinging from one side to 

another in alternating bends. 

 

It is said to be braided when the bed becomes wide and shallow, with the flow 

composed of many interlaced channels, causing numerous islands and bars of silt 

deposits in the bed of the river. 

 

Generally, a river forms delta of various patterns, when it approaches the sea. 

1.3. The River Course 
 

Usually,  a river   traverses three types of topography viz., the upper reach in the hilly 

regions, the middle reach in the alluvial plains and the deltaic/estuarine reach near its 

outfall into the sea. 

1.3.1. The upper reaches 

 

These can be of two types viz., 'incised' and `boulder'. The incised rivers have 

well-defined banks which are resistant to erosion. The bed of the river is also 

resistant to erosion despite the steepness of the slope and the swiftness of the 

current. The boulder rivers are also characterized by steep slopes, but the beds 

consist of a mixture of   boulders, gravel, shingle, and sands.   

 

The Boulder Rivers tends to have straight courses with wide shallow beds.  At the 

time of floods, the high velocity flow moves both boulders and gravel downstream. 

But when the floods subside and the flow slackens, bed materials pile up in heaps. 

The flow channels with reduced velocity are unable to move these heaps and so 
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trying to go round them, tend to wander in new direction, attacking the banks and 

widening the bed thereby 

1.3.2. The middle reach 

 
Rivers in the middle reaches are usually in the alluvial plains. These have the 

characteristic of meandering freely from one bank to the other on account of the 

erodible nature of the beds and banks. These rivers are classified as aggrading, 

degrading or stable rivers. If it is building up its bed, it is called an aggrading river. If 

its bed is getting scoured, it is called a degrading river. If river carries down 

sediments which it receives without either depositing the silt or scouring the bed, it is 

called a stable river. It is pertinent to point out here that, depending on the silt load 

and the discharge, the same river may exhibit characteristics of an aggrading, 

degrading or stable river indifferent reaches. 

1.3.3. Estuarine/Deltaic reach 

 

In its last reach, before its outfall into another river or sea, the river may be called 

estuarine. In the latter case, periodic changes in water levels occur due to tides and, 

therefore, in this reach, it is called a tidal river.  Here, sea water enters the river with 

the high tide and empties out with the ebb tide. The distance up to which the tidal 

effect is felt depends upon the slope of the river, the tidal range, the flood discharge, 

configuration of the river, etc.  Near its outfall to the   sea, such a river is called a 

deltaic/ estuarine river. In this reach, it is distinguished by the many branches the 

parent river has thrown as it approaches the sea. 
(Source: Rashtriya Barh Ayog, Volume-I, 1980) 

1.4. Indian River Basin 

India has been divided into the following 20 hydrological basins by Central Water 

Commission (CWC) for the purpose of river management: 
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Figure 2: Indian River Basins 

The same in terms of referencing is listed below for your reference: 

1. Brahmani-Baitarni 
2. Cauvery 
3. East Flowing rivers between Mahanadi and Pennar 
4. East Flowing rivers between Pennar and Kanyakumari 
5. Ganga/Brahmaputra/Meghna-Barak 
6. Godavari 
7. Indus 

8. Krishna 

9. Mahanadi 
10. Mahi 
11. Minor rivers draining into Myanmar and Bangladesh 

12. Narmada 

13. Pennar 
14. Sabarmati 
15. Subarnarekha 

16. Tapi 
17. West Flowing rivers from Tadri to Kanyakumari 
18. West Flowing rivers from Tapi to Tadri 
19. West Flowing rivers of Kutch and Saurashtra including Luni 
20. Areas of Inland drainage in Rajasthan 

 

(Source: River Basin Atlas of India, CWC (2012) 
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2. Flood Plains 
 

A river’s floodplain is the low-lying land adjacent to a river and is usually prone to flooding 

when higher than normal discharges occur. These areas are typically flat stretches of land 

stretch all the way to the edge of the valley that contains the waterway. Hydrologically, a 

river’s flood plain is defined as the landform subject to periodic flooding (based on return 

period). Though there are other definitions based on topography, geo-morphology and 

modelling purposes, the hydrologicaldefinition is used throughout this document for the 

purpose of flood plain zoning. 

 
As per the notifications of River Ganga (Rejuvenation, Protection and Management) 

Authorities Order, 2016, para 3 (l), Flood plain means such area of River Ganga or its 

tributaries which comes under water on either side of it due to floods corresponding to its 

greatest flow or with a flood of frequency once in hundred years. 

2.1. Importance of River Flood Plains 

 
Flood plains are necessary for a healthy riverine system. It provides the opportunity for water 

to spread out and slow down, reducing erosion and 

flooding of other areas. Flood plains support 

biological diversity, and recharges ground water. 

 Flood plains provide a buffer space between a river 

and inhabited areas at risk of floodie, when water 

rises above the banks, the speed of flow reduces as 

it spread out across the flood plain, and overall 

peak of the water is slower. This can limit the 

destructive impact of floods. The following are some 

of the other benefits of flood plains: 

 
a) Improving water quality 

 Floodplains act as natural filters, 

absorbing harmful chemicals and other 

pollution, making rivers healthier for 

drinking and swimming, and for plants 

and animals. 

b) Creating fertile soil for crops 

 Rivers deposit sediment and nutrients in 

floodplains, making them very productive areas for 

growing crops  

 

 

 

Box 2: National Green Tribunal 
Order 2017 

 Identification and demarcation of 

floodplains of river Ganga in Segment 

B of Phase-I on one in twenty-five 

years’ cycle 

 Till the said identification and 

demarcation of floodplain, 100 meters 

from the edge of the river to be 

designated as no 

development/construction zone in 

Segment B of Phase-I i.e., Haridwar 

to Unnao, Kanpur 

 Identification of no 

development/construction zone, 

regulatory zone and the activities that 

can be/cannot be carried on in the 

regulatory zone of the floodplain 

 Complete prohibition on disposing of 

Municipal Sewage Waste (MSW), E-

waste or Bio-medical waste on the 

floodplain or in river Ganga or its 

tributaries falling 

 No dumping or landfill sites for any 

kind of waste irrespective of any 

technology for waste processing, 

within 500 meters from the edge of 

the river Ganga and/or its tributaries 
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c) Nurturing biotic ecosystem 

 Floodplains are a productive environment for plants and wildlife and serve as 

nurseries for many species of fish. 

They provide vital habitat and are 

important for maintaining the web of 

life. 

d) Providing recreation 

 Flood plains also provide ideal 

places for hiking, paddling, fishing, 

exercising, and connecting with the 

beauty of nature 

e) Recharging Ground water 

 The layered sediments of many 

floodplains can create important 

aquifers. Clay, sand, and gravel filter 

the water as it seeps downward. 

Water purification systems often 

take advantage of this natural 

phenomenon in a process called 

bank filtration. In bank filtration, 

water is deliberately filtered through 

the banks or floodplain of a river or 

lake. Nearby wells then collect the 

filtered water, which is then ready for 

more intense purification processes. 

*********** 

 

 

 

 

 

 

 

 

 

 

Box 3:Floods in the UT of Jammu & 
Kashmir (2014) 

 During the initial week of 

September 2014, Jammu & 

Kashmir encountered one of its 

worst hit flood events in its north 

western part. Unprecedented 

rains that lasted for 5 days  led 

to an increased runoff from the 

tributaries of river Jhelum.The 

flood affected nearly 2million 

people and caused huge 

damage to property and lives as 

well as economy of the state. 

 Although heavy rainfall was the 

triggering factor of floods in the 

Kashmir valley, the impact of the 

disastrous event was 

aggravated by other factors, 

including the rapid urbanization 

in the valley, encroachment of 

waterbodies and land adjoining 

river banks, the disappearance 

of wetlands, etc. which has 

blocked the natural drainage 

patterns making the situation 

worse. Extremely urbanized and 

mismanaged flood plains gave 

an impetus to the situation which 

attained disastrous dimensions 

due to prolonged and extremely 

heavy rainfall. 
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3. Need of Flood Plain Zoning 
 

To have reasonable degree of protection, floods need to be managed through both 

structural & non-structural measures to reduce the losses. Non-structural measures are 

planned activities to modify susceptibility due to flood 

related damages. These are meant to keep people 

away from floods. Flood Plain Zoning is one of the 

main non-structural measures for management of flood 

worldwide. However, this has not yet been taken up in 

India as an effective measure to manage the flood 

though flood is one of the major natural calamities in 

India and almost every year, there is substantial loss of 

life, large scale damage to property apart from 

suffering of millions of people due to recurrence of 

flood in India.   

The concept of Flood Plain Zoning recognizes the 

basic fact that the flood plain of a river is essentially its 

domain and any intrusion into or developmental activity 

therein must recognize the river’s ‘right of way’. Flood 

plain zoning involves regulation of land use in flood 

plains of a river. It is considered as an effective non-structural means for flood 

management. It aims at demarcating zones or areas likely to be affected by floods of 

different magnitudes or frequencies and specify the types of permissible developments 

based on probabilistic analysis in these zones, so that whenever floods occur, the 

damage can be minimized, if not avoided. 

 
Increased level of urbanization in the country is 

putting pressure on urban flood plains. 

Encroachment or unplanned development of such 

area may prove disastrous for people affected as 

well as for river in the long run. Flood Plain 

Zoning, therefore, envisages limitations on 

indiscriminate development and encroachment of 

flood plains of a river.  

Floodplain zoning is not only necessary in the 

case of management of floods by rivers but is also 

useful in reducing the damage caused by drainage 

congestion, particularly in urban areas. It has 

acquired urgency in the context of increasing 

variability in rainfall as a result of climate change. 

Over the years, the cascading rate of increasing 

population and the increasing urbanization and 

industrialization has put a toll upon the health of 

river systems in India as these anthropogenic 

pressures brings about changes in the river 

system and causes alterations in river morphology by changing flow patterns, 

Box 4:   FPZ in Uttar Pradesh 

 Notification issued by State of 

UP dated 4th September 

2020 for identification & 

demarcation of flood plain on 

River Ganga from Haridwar 

to Unnao by way of Executive 

order 

 Demarcation completed on 

field 

 Demarcation pillars being 

installed all along the 

riverbank. 

 Activities being regulated 

accordingly 

 Steps underway to identify 

FPZ beyond Unnao up to 

Ghazipur 

 

Box 5: Mumbai Floods (2005) 

 On 26th July 2005, the Mumbai 

Suburban Area was stuck with a heavy 

storm. Indian Meteorological 

Department (IMD) reported a 944 mm of 

rain for the 24 hours. The incident 

caused extreme water logging in the city 

area. About 200 km of road length was 

submerged in flood waters and the 

traffic was standstill on all internal roads, 

major roads and corridors of traffic. The 

incident also caused widespread 

damage to property and life. 

 The impacts of human activities and the 

developmental works involving physical, 

topographic changes etc affecting the 

natural hydrological process was felt 

during the event. This led to a thinking 

that Infrastructure planning in urban 

areas should require careful attention to 

urban hydrological characteristics and 

how the urban conditions affect the 

rainfall-runoff relationships in this area. 
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sedimentation, and siltation properties of rivers. Floodplain development also impacts the 

riparian ecosystem. 

This has further increased the probability of urban floods, showing an increasing trend as 

a phenomenon, and posing great challenge to city administration and town planners. The 

lack of protection of river floodplains from damaging impacts like encroachment and 

diversion for ‘developmental projects’ is a tragedy that affects both the river as well as 

those who encroach it adversely. The river suffers as it is unable to occupy and transport 

flood waters downstream during high rainfall events (monsoon in particular).  

The river is also unable to recharge aquifers, wet the lands along its banks or provide 

life-sustaining conditions to plant and animal habitats along the river margins and banks. 

Based upon flood plain zoning demarcation, Flood Insurance, and other non-structural 

measures, could also be promoted & initiated in India. 

The various alterations susceptible in the river flood plains and its possible impacts are 

summarized in the table below: - 

Table 1: Alterations susceptible in the river flood plains and its possible impacts 

   

 

 

 

 

Alterations Impact 

Increase in impervious surfaces Decreases infiltration and increases run-off which 
leads to: - 

 Decrease in lag time 

 Increase in peak discharge 

 Production of run-off from small storms 

 Reduction in flood plain recharge and 
decreased water table 

 

Development on and near flood 

plains 

 Disrupts migration and spawning cues for fish 
and marine biodiversity 

 Unplanned development leads to prolonged 
water logging 

 Constricts channel flow and capacity 
 

Construction of storm water 

drainage systems 

 

 Decreased lag time and increase in peak 
discharge owing to increased run-off entering 
the river 

Filling up of water bodies  Disrupts spawning grounds for fishes 

 Reduced space for flood waters 
 

Construction of embankments and 

expansion of agriculture 
 Change in soil moisture regime of flood plains 

 Water logging in flood plains due to reduced 
capacity of water to naturally flush outwards 

 Reduction in lateral movement of river channel  
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4. Early Efforts for Flood Plain Regulations in India 
 

Efforts for regulating the development on floodplains can be traced to the River Conservancy 

Act of 1884 that provided for appointment of ‘River Conservators’, directed for conducting 

surveys and defined limits for the river which was termed "river-bed." Any construction or 

plantation within the riverbed for the area covering the present States of Tamil Nadu and 

Andhra Pradesh was to be permitted by Conservator of Rivers. 

In 1989, Tamil Nadu Pollution Control Board passed an order stating that no industry causing 

serious water pollution will be permitted within 1 km of reservoirs, rivers, and public drinking 

water sources. Maharashtra Pollution Control Board also framed a River Regulation Zone 

Policy for the State in 2000 (revised in 2009) based on the designated best use as per water 

quality for rivers, high flood line and categorizing industry based on their pollution levels.  

 
However, this was later withdrawn based on a resolution 

passed by the State government dated 3rd February 2015.  

With floodplains, it is also important to look at relevant land 

use legislations which come under the ambit of States. State 

Town and Country Planning Acts were enacted by the States 

based on Model Town and Country Planning Laws in 1962 

(later revised in 1985).  

The National Water Policy, 2012 includes a section on 

conservation of rivers and 4 river corridors. It also prohibits 

encroachments and diversion of water bodies, and 

restoration must be promoted to the extent feasible. 

Central Water Commission (CWC) has continuously 

impressed upon the states the need to take action to 

implement the flood plain zoning approach in development. A model draft bill for Flood plain 

zoning legislation was circulated by the Union Government in 1975 to all the States. The 

states of Manipur, Rajasthan, Uttarakhand, and erstwhile State of Jammu & Kashmir had 

enacted the legislation.  

However, delineation and demarcation of flood plains is yet to be undertaken. So far, no 

action has been taken by any of major flood prone states & others including Uttar Pradesh, 

Bihar, West Bengal, Assam etc. for enactment of legislation. Many States have expressed 

their reservations on implementing floodplain zoning due to reasons like high population 

density, non-availability of sufficient land for relocating the people occupying flood plains, etc. 

Government of India has repeatedly advised State/ Union Territories Governments the need 

for enactment of an appropriate legislation for delineation & demarcation of flood plain zones 

on the notified stretches of rivers of the State/UT and regulating the activities therein.  

In February 2016, Ministry of Environment, Forests and Climate Change (MOEF & CC) had 

come out with a draft notification for River Regulation Zones wherein it proposed to prohibit or 

regulate the developmental activities on riverfronts and floodplains. The draft notification has 

been circulated to all the States and UTs. The draft notification, under the Environment 

Protection Act (EPA), 1986, intended to regulate developmental and industrial activities upto 

5 kms from the banks of the river stretches having floodplains and an equivalent area for 

Box 6:Building Bye Laws, 
Bihar 

 Government of Bihar 

modified the Building Bye 

Laws in 2022 to restrict the 

development in flood plain 

of Rivers 

 No construction allowed 

within 25 m from outer 

boundary of river Ganga 

 Limit reduced to 15 m for 

City of Patna 

 No construction allowed 

within 30 m from outer 

boundary of rivers other 

than Ganga 
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mountain/ hill stretches under 3 River Conservation Zones (RCZ) demarcated with reference 

to the Highest Flood Level (HFL) with a 100-year return period.  

The Prohibited Activity Zone (RCZ-PA) in the immediate vicinity of the river will be offered the 

highest protection since existing activities and constructions within the zone should adhere to 

the notification. Attention has been paid to regulate new developments within three zones. 

The RRZ draft policy also defined the area for protection from further encroachments as the 

“active flood plain”, which will be marked by the high flood line. This, in entrenched stretches 

will be the available space in the valley. In embanked stretches, this would be the area 

between two embankments or roads along a river acting as an embankment. In other 

stretches of the river, the active flood plain will be the 100-year flood line, the land which gets 

flooded during a 100- year storm. The idea was to establish a no-development zone not less 

(in area) than the active floodplain.  

 

*************  
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5. International Experiences in Flood Plain 
Management 

5.1. Flood Plain Management in United States 

 

Floodplain zones are geographic areas that the Federal Emergency Management 

Administration (FEMA) has determined to be at flood risk to nearby communities and 

property. FEMA rates these zones for their severity of risk and identifies them as low-to-

moderate risks, high risks, coastal areas, and undetermined risks. Each zone designation 

reflects the seriousness of flooding most likely in the specified area.  

On the Flood Insurance Rate Maps, the FEMA defines flood zones as geographic areas 

that have different levels of flooding. They are as under: 

 High-risk-"Special Flood Hazard Area (SFHA)", - an area with a 1% or 1 in 100 

chance of experiencing a flood during any given year. 

 Moderate risk - 1 in 500 chances of flooding occurring each year 

 Least risk- have less than a 1 in 500 chance of occurring in any given year 

5.2. Flood Plain Management in United Kingdom 

Flood zones have been created by the Environment Agency to be used within the 
planning process as a starting point in determining how likely somewhere is to flood. 
However, they only refer to flood risk from rivers or the sea, and not all rivers are 
included.  

The following classification of flood zones are divided: - 

 Flood Zone 1- Low Probability: Areas having less than 0.1% chance of flooding in 

any year 
 Flood Zone 2- Medium Probability: Areas to have flooding risk between 0.1% – 

1% chance from rivers in any year or between 0.1% – 0.5% chance of flooding from 
the sea in any year 

 Flood Zone 3a- High Probability: Areas at 1% or greater probability of flooding 

from rivers or 0.5% or greater probability of flooding from the sea 

 Flood Zone 3b- The Functional Floodplain: Flood zone 3b is classified as 
functional floodplain and is deemed to be the most at-risk land of flooding from rivers 
or the sea. Areas at significant risk of flooding are classified to be within flood zone 
3b 

5.3. Flood Plain Management in New Zealand 

Flood Protection Engineers and Hydrologists in New Zealand describe floods using 

Annual Exceedance Probabilities (AEP) or Return Periods. For example, a 1% AEP or 1 

in 100-year return period flood means that there is a 1% or 1 in 100 chance in any given 

year that a flood of this size or greater will occur. Accordingly, flood plain areas have been 

defined: 
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Table 2: Flood Plain classification based on Average Period of Return 

Flood Awareness map Likelihood Area Average period between occurrences 
of a given flood event 

High likelihood area 1 in 50 year 

Medium likelihood area I in 100 year 

Flood sensitive area 1 in 100 year 

Low likelihood area 1 in 440 year 

5.4. Flood Plain Management in Canada 

The Department of Environment and Climate Change of the province of Newfoundland 

Labrador in Canada envisages the following classifications for their flood plains as 

mentioned in their provincial website as listed below: 

i. Flood way: The portion of a flood plain where the most frequent flooding occurs. This 

area is determined based on the 1 in 20 years (1:20) return period flood. 

ii. Floodway Fringe: The portion of a flood plain where less frequent flooding occurs. 

This area is where flooding occurs up to 1 in 100 years (1:100) on average. 

iii. Climate Change Flood Zone: Based on extension of the floodway fringe, this is the 

area which is likely to be impacted due to the latest forecasted effects of climate 

change. 

iv. Other Flood Risk Area: An area where flooding is known or has some probability to 

occur due to unique or unusual circumstances such as areas subject to shoreline 

recession, areas downstream of dams or areas adjacent to watercourses potentially 

prone to ice jams. 

It has given the list of permitted and non-permitted activities in each of these flood plains. 

 

 

*********** 
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6. Present Status of Flood Plain Zoning 
 

India is the worst affected country in the World after Bangladesh and accounts for one-fifth 

of the global death count due to floods. India’s high risk and vulnerability for floods is 

highlighted by the fact that over 40 million hectares out of total geographical area of 329 

million hectares is prone to floods. On an average every year, 75 lakh hectares of land gets 

affected. According to the RashtriyaBarhAyog (RBA) an average of 18.6 million hectares of 

land gets affected annually. 

RashtriyaBarhAyog (RBA) was set up by the Ministry of Agriculture and Irrigation in 1976, to 

study India’s flood-control measures after the projects launched under the National Flood 

Control Programme of 1954 failed to achieve much success. 

In 1980, the RBA made 207 recommendations and four broad observations.  

First, it said there was no increase in rainfall in India and, thus, the increase in floods 

was due to anthropogenic factors such as deforestation, drainage congestion and 

badly planned development works. 

Second, it questioned the effectiveness of the methods adopted to control floods, such 

as embankments and reservoirs, and suggested that the construction of these 

structures be halted till their efficacy was assessed. However, it did say that 

embankments could be constructed in areas 

where they were effective.  

Third, it said there must be consolidated efforts 

among the states and the Centre to take up 

research and policy initiatives to control floods. 

Fourth, it recommended a dynamic strategy to cope 

with the changing nature of floods. An analysis of the 

report suggested that the problem began with the 

methods of estimating flood-prone areas of the 

country. 

In a 2011 meeting of the working group on flood management for the 12th Five-Year Plan, 

of Flood Management Programme, Central Water Commission (CWC), acknowledged that 

scientific criteria needed to be adopted to assess flood-prone areas. It was recommended 

that there should be effective monitoring based on frequency of flooding and period of 

inundation as gauged by contour maps and satellite imagery. 

Box 7: Uttrakhand Journey to FPZ 

 Enacted the bill in 2012, 

 Notification of limit of Flood Plain Area 

being done in phases: 

1. Haridwar (ChandiGhat to Laksar) 

2. Uttarkashi (Gangori to BadethiChungi) 

3. Devprayag (Vyas Ghat) to Haridwar 

(Bhimgoda Barrage) 

4. Srinagar (Dungripath) to Devprayag 

(Vyas Ghat) 
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As per Niti Ayog’s Report of the Committee constituted for formulation of Strategy for Flood 

Management Works in the entire Country and 

River Management Activities and works related to 

Border Areas (2021-26), annually 7.17 Mha. of 

area is affected with floods in India, of which 3.94 

Mha. is cropped area.  On an average, floods 

claim 1654 human and 618248 cattle life annually. 

Report further reiterates Flood Plain Zoning as an 

integral non-structural flood management 

measure. Under section 4 Major Flood Events: 

Case Studies and Lessons Learnt, it was 

mentioned that the severity of the floods in India, in 

most of the cases are enhanced manifold by 

anthropogenic activities. The major take away in 

such cases is the strict implementation of Flood 

Plain Zoning Act, regulating construction within the 

flood plain of a river. 

The RBA report also recognized the need for 

timely evaluation of flood management projects. It 

entrusted state irrigation and flood control 

departments, CWC, Ganga Flood Control 

Commission and the Brahmaputra Board with the 

task of adopting or discarding them based on their 

performance. But this has not been the case. 

Despite a series of disastrous floods in recent times such as in Kedarnath (2013), Srinagar 

(2014) and Kerala (2018) apart from regular flooding in Assam, Bihar, Uttar Pradesh & West 

Bengal resulting from constraints in river floodplains, the nation is still without a legally 

mandated prohibition on such ingress into and violation of river's integrity.  

 

Box 8:Floods in Kerala (2018) 

 Unprecedented rains lashed parts of 

Kerala from 8th to 18th of August, 2018 

causing widespread damages toall 

major sectors of the state. Many 

human lives were lost, thousands of 

houses damaged, over a million and 

half people were moved to relief 

camps, large stretches of major roads 

got washed away and many bridges 

got damaged. 

 Other than unprecedented rainfall in 

an ecologically sensitive zone such as 

Kerala, it was not just urbanization; it 

was the unscientific use of its land and 

water resources that added to the 

severity of damage. The other issue 

was management of river and its flood 

plain. The numerous dams across 

these rivers have reduced the flow into 

the rivers during most of the time. With 

passage of time, their floodplains have 

shrunk, and people have occupied 

these floodplains for cultivation and 

construction. Unchecked tourism and 

illegal constructions, mostly related to 

tourism was another triggering factor 

that was accentuated by incessant 

rains.  
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Keeping in view the fact that the problem is becoming more and more severe, and losses 

are mounting every year, the subject of flooding has been recognized at the national 

level. Thereafter, action for demarcation of flood plain areas and regulating the activities 

therein, is to be undertaken by respective state governments. 

National Green Tribunal (NGT) has also advised the State Government to take necessary 

Box 9:Godavari Flood Plain 

 Classification of flood plain of River Godavari into different zones by Nashik MahanagarPalika. List of permissible 

and prohibited activities have been envisaged under Floodplain Planning & Development Guidelines for River 

Godavari, Nashik Region. A list of planning guidelines & developmental controls including permissible restorative 

activities and recommended approach are also given. 

 

 The document also says about the design aspects to be taken care of while building structures such that they are 

built on stilts allowing free flow of water below around the structures, as per the flood protection guidelines. 

 
 
 
 
 

Figure 3- Flood Inundation map of India 
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steps in this direction from time to time. NGT in its order dated 13.07.2017 in the matter of 

O.A. No. 200 of 2014 – M C Mehta Vs Union of India & Others had directed demarcation of 

flood plain for river Ganga from Haridwar to Unnao in Uttar Pradesh. In the matter of 

restoration of river Yamuna, the NGT vide its order/judgment dated 13th January 2015, had 

directed the state to adopt a precautionary principle by directing various steps which are 

required to be taken by the authorities, including prohibitory orders in relation to dumping 

and throwing of waste of any kind in the drains in the River Yamuna, which is lethal for the 

environment. 

In this regard, there is a need for drafting a set of guidelines, to be followed by State 

Governments while taking up any developmental activities in the flood plain of any rivers. 

 

************  
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7. Guidelines for Flood Plain Zoning 

Based upon draft Flood Plain Zoning Bill of DoWR, RD & GR, direction of Hon’ble NGT 

through its Order, draft RRZ by MoEF&CC, a broad Guidelines for identifying the Flood 

Plain Zone in different types of rivers of India and activities to be considered in various 

zones of such flood plains are given below as a guiding principle to preserve and improve 

the riverhealth. 

7.1. Broad Guidelines 

 

 Considering implementation of Guidelines rests with respective State Governments, 

States should first prioritize the rivers on which flood plain zoning is required. States 

may further decide to implement these guidelines on tributaries & sub-tributaries of 

such rivers 

 As a general principle, zoning may be first taken up for main river and then its major 

tributaries 

 Zoning exercise may be taken up as a whole or reach-wise in rivers depending upon 

location and prioritization by respective State governments 

 Respective State Governments may declare the Nodal Agency for implementation of 

FPZ Guidelines 

 The Water Resource Department of the 

respective State Government shall work in 

close coordination with the nodal agency, if any 

other department/ organization is declared as 

Nodal agency, to ensure that the Flood plains 

are managed as per the guidelines 

 The flood plain areas which have already been 

urbanized/developed shall be identified and 

inventories of such areas would be 

maintained.The nodal agency should ensure 

that future development takes place as per 

guidelines and proper convergence with the 

existing and proposed developmental plans 

should be done. Further, the people settled in 

the river’s active floodplain should be warned 

periodically to move in safer places in phased 

manner. Concerned Government agency may 

initiate some schemes for relocation of such 

settlements. 

 The basic requirements to be taken care of 

before implementing flood plain zoning are as 

follows: 

 Broad demarcation of areas 

vulnerable to floods 

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

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

Box 10: Uttarakhand Floods, 2013 

In the month of June 2013, the region 

suffered its worst disaster with huge 

loss of lives and wide spread 

destruction. The disaster coincided 

with the peak tourist and pilgrimage 

season, considerably enhancing the 

number of the causalities with adverse 

impact on the immediate rescue and 

relief operations. 

The nature’s fury was most 

pronounced in the Mandakini valley of 

the Rudraprayag district. Torrential 

rains coupled with the collapse of the 

Chorabari Lake led to flooding at the 

Kedarnath Shrine and the adjacent 

areas of Rambara, Agastyamuni, 

Tilwara, and Guptakashi.  

There were extensive damages to the 

housing, both in urban and rural 

areas, as settlements were mostly 

concentrated along the rivers i.e. flood 

plain of the rivers. 
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 Marking of reference river gauges with respect to which, the areas likely to 

be inundated for different magnitudes of floods will be determined 

 Demarcation of areas liable to inundation by floods of different frequencies, 

e.g., like one in 2, 5, 10, 25 and 100 year 

 The following steps are involved in demarcation of flood plain zoning, which have to be 

undertaken at different frequencies: 

 Processing of Satellite Images  

 DEM for the river stretches for which FPZ is intended 

 Cross Section of the river deduced from DEM as well as collected from the 

survey conducted in the river reach for carrying out hydrodynamic study: - to 

determine flood level as well as spread at various frequencies 

 Water Level and River Flow Discharge Data/ Rating Curve at gauging sites 

to estimate water level corresponding to given flood magnitude 

 Field Visits for ground truthing and demarcation of flood plain zones 

 Satellite image for superimposing layers for different flood plain zones 

 The maps prepared by the nodal agency shall be placed on suitable portals for 

information of public. 

 Nodal agency shall demarcate and mark the flood plain in the pristine location too. 

 Nodal Agency shall decide the land use in flood plain. 

 Joint regular monitoring of demarcated flood plain zone shall be done by the Nodal 

agency in association with municipal/ panchayat bodies and State Disaster 

Management Authority (SDMA) to prevent any further encroachment in the flood plain. 

 A No-objection certificate from the nodal agency of respective State will be required for 

carrying out any activity in Flood Plain. 

 Before issue of license to any firm/ entity by concerned department of State Govt. for 

Sand and gravel mining, the firm/ entity will submit NOC from Flood Plain Zone 

Nodal Agency with respect to quantity of mining and location.  

 For all new construction (individual house to any infrastructure), permit system may 

be incorporated by the concerned municipal/ panchayat body in consultation with 

Flood Plain Zone Nodal Agency which will need to be enforced strictly. 

 Till the said identification and demarcation of floodplain is completed, no further activity 

to be allowed within 100 meters from the edge of the river, designated as no 

development/construction zone. However, if any State Government has already notified 

no development/construction zone which may be contravening of this provision, the 

concerned State Government shall be encouraged to move towards this provision in 

phased manner. 

 Prohibition on direct disposing of Municipal Sewage Waste (MSW), E-waste or Bio-

medical waste on the floodplain or in river. 

 No dumping or landfill sites for any kind of waste irrespective of any technology for 

waste processing, within 500 meters from the edge of the river. The nodal agency in 

consultation with municipal/ panchayat body may seek removal of existing dump fills 

areas, if any, from the river’s active floodplain.  

 Nodal agency in association with municipal/ panchayat bodies and SDMAshallframe 

guidelines for safety of existing structures and to increase the Flood Resilience within 

the identified flood plain and implement other existing guidelines., National Framework 

for Sediment Management, Sustainable Sand Mining Guidelines, 2016 and 2020 of 

MoEF&CC. 
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 Appropriate precautionary measures in respect 

of safety of nuclear plants, aerodrome etc., lying 

in the designated flood plain zones shall be taken 

by the respective department depending upon 

the zone where those are lying. 

 Demarcation of flood plain zones, downstream of 

dam/ barrages, shall be done as per para 7.2.3 

(c) of this guideline. Mapping of existing 

encroachment in the downstream area vis-à-vis 

demarcated flood zones shall be done by the 

Nodal agency. Action plan shall be prepared for 

removal of such encroachment in a phased 

manner in consultation with district 

administration/ SDMA. Regular interaction and 

awareness programme among the residents of 

such areas shall be carried out by the Nodal 

agency. Government, if desire, may declare itself 

free of any responsibility for any flooding and 

subsequentloss to life& property to encourage 

people to move towards safer places. 

7.2. Implementation Guidelines 

 
As per definition, river’s floodplain is the low-lying 

land adjacent to a river and is prone to flooding and 

generally conforms to flood of frequency once in 

hundred years. To minimize the damages due to 

floods and to protect the pristine nature of river, there 

is need to regulate the activities in flood plain of river. 

However, the entire zone corresponding to flood of 

100 years return period can’t be declared as 

protected zone. Instead, the area needs to be divided 

in different zones depending upon settlement in the 

area i.e. rural, or urban. 

 

Irrespective of zoning, as prescribed below, 

followings are pre-requisite to be undertaken by the 

Nodal Agency for effective implementation of 

regulation of flood plain zoning: 
 

a) Mapping of vulnerability risk of structures to keep flood hazards at minimal 

b) Development of robust warning system 

7.2.1. Rural Areas 
There will be 2 zones of the identified flood plains in the rural area. The same is 

listed below for reference: 

Box 11: West Bengal Floods: 2013 
& 2015 

 In 2013, heavy rainfall in the 

catchment of DamodarValley  led 

to flooding in the flood plains of 

districts of 

Paschim&PurbaMedinipur, 

Howrah, Hooghly, Bardhaman 

and Bankura causing widespread 

damage of life and properties. 

 In 2015, the unprecedented 

rainfall due to the effect of 

cyclone ‘Komen’ caused flood in 

the state of West Bengal. 

Suitable precautionary measures 

in the form of advance flood 

forecasting based reservoir 

operating system, along with 

Flood Plain Zoning is the need of 

the hour in such areas. 

 

Box 12: Surat, Gujarat 
Floods: 2006 

In Aug 2006, heavy rainfall in 

the catchment was responsible 

for heavy inflow in the Ukai 

reservoir and 3 Lacs to 9 Lacs 

Cusecs were released from 

Ukai Dam. The flood situation 

in Surat city worsened due to 

such large spill over from Ukai 

dam. Almost whole Surat were 

submerged and almost all 

communication channels were 

failed. The people of Surat 

were badly affected by this 

flood.   
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a. Prohibited Zone –It may also be called Active Flood Zone and will be 

vulnerable to most frequent floodingevents. This area may correspond to 

floods of 5-year return period. No activities/ construction will be allowed in 

this zone except those specified in section 8.2 

b. Regulatory Zone – The activities in this zone are regulated. The area 

falling between floods of return period 5 years and return period of 25 years 

are termed as regulatory zone. 

7.2.2. Urban Areas 

 
There will be 3 zones of flood plain in urban area. The same is listed below for 

reference: 

a. Prohibited Zone – This is Active Flood Zone and subjected to most 

frequent flooding. This area may 

correspond to floods of 5-year return 

period. No activities/ construction will be 

allowed in this zone except those specified 

in section 8.2. 

b. Regulatory Zone –The area of flood plain 

falling between floods of 5-year and 25-

year return period will be termed as 

Regulatory Zone. The activities in this zone 

will be regulated. The severity of flood in 

this area will be lesser than protected 

zone. 

c. Warning Zone – It is the outermost zone 

in which most of the activities can be 

permitted by mapping their vulnerability 

such that risk flooding hazards remain 

minimal. This part of flood plain corresponds to area falling between floods 

of 25-year return period and 100-year return period.  

Table 3:Demarcation areas and associated Flood Frequency Intervals 

S. No.  Demarcation of areas Flood Frequency Interval 

1 Prohibited Zone (both rural and urban 
areas) 

5 years 

2 Regulatory Zone (both rural and urban 
areas) 

5-25 year 

3 Warning Zone (only in urban areas) 25-100 year 

7.2.3. Other developmental regulations 

 
a. For protected reaches where embankments exist within a prohibited or regulated 

zone, the outer boundary of active flood plain will be upto the embankment or the 

line corresponding to 5year return period, whichever is more. 

 

 

 

 

Box 13: Joshimath Land 
Subsidence 

On account of the recent events 

happening at Joshimath, 

Uttarakhand, due to land 

subsidence and sinking at 

various parts of the area, it is 

imperative that utmost priority 

be accorded to, on reducing 

infrastructure development in 

ecologically sensitive areas, and 

where necessary, then building 

sustainable, climate-change-

adapted, disaster-resilient 

housing and infrastructure that 

specifically recognizes 

environmental concerns. 
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b. In case the Flood Plain Zone of one river overlaps with that of another, within a 

region, the entire area between the two rivers should be considered for regulation of 

various activities. 

 

c. In case of existing storage structure on river, the demarcation of flood plains is to be 

done carefully, after taking into consideration factors such as maximum discharging 

capacity of the spillway, maximum release since construction that may be routed in 

the channel downstream of the reservoir etc.The maximum flood level at different 

points d/s may also be considered and flood plains may be marked suitably. 

 

d. Mountain Rivers and Hill Streams :River Plain Zones should be delineated as per 

the slope of the hill towards the river, as follows: 

Prohibited Zone  

Table 4: Extend of Prohibited Zone along the slope of hill 

Sl. 
No 

Slope of the hill towards the 
river 

Extend of Prohibited Zone 

1. > 30 degrees Shall be upto5m from the highest 
recorded flood level in the valleyalong 
the slope 

2. > 10 degrees and < 30 degrees Shall extend upto 15m from the HFL 
along the slope 

3. < 10 degrees* Shall extend upto 50 m from the HFL 
along the slope 

Figure 5 - River plain with embankments 

Figure 4- River plain without embankments 
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(*When the slope is <10 degrees and under such circumstances of conflict whether a terrain is 

hilly or plain, the prohibited and regulatory zones may be decided taking into consideration 

the criteria mentioned in table 2, wherein prohibited/regulatory zone shall extend upto a 

distance maximum of the 2 of the above (table 2 and 3)) 

 

Regulatory Zone:This zone should extend upto100 malong the slope or the crest of 

the hill, whichever is less, beyond the boundary of Prohibited Zone. There will be no 

warning zone 

 

*********** 
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8. Regulation of Activities 

8.1. List of prohibited activities 

 

The list of prohibited activities in the demarcated flood pains are tabulated below for 

reference: 

Sl. 
No 

Zone List of Activities 

1. Prohibited Zone i. All kinds of permanent construction,  

ii. Construction of new embankments, 

iii. Any construction disturbing the natural course of the river 

channel except the ones for necessary services such as 

gas pipelines, Power line transmission pylons, pipeline for 

water supply, bridge/barrages etc., 

iv. Dumping of solid waste/creation of landfills 

v. Storage of highly volatile, inflammable, explosive, toxic 

materials, 

vi. Any addition in floor area or elevation of any existing 

structure of any kind 

 
2. Regulatory Zone i. Residential settlement 

ii. Critical Defence Installations 
iii. Prohibition for construction of basements and minimum 

levels of approach roads etc.  

3. Warning Zone i. Hazardous waste producing chemical industries,  
ii. Nuclear plants, 
iii. Aerodromes 

 

 

8.2. List of Permissible Activities 

 
The list of permissible activities in the demarcated flood pains are tabulated below for 

reference: 

Sl.No Zone List of Activities 

1. Prohibited 
Zone 

i. Traditional organic & natural farming, without use of any 

agrochemical or heavy machinery 

ii. Parks, playground, garden, recreational activities etc. not 

requiring construction/ erection of any permanent 

structures. 

iii. Traditional fisheries activities without use of chemicals, 

toxins, motorized boats and electro fishing 

iv. Traditional grazing by domestic animals 

v. Ground water withdrawal by hand pumps for local use 

vi. Discharge of domestic wastewaters from cities or towns 

after treatment to prescribed effluent standards 

vii. Religious and socio-cultural activities (such as Kumbhmela, 
puja, rituals etc.) and related temporary structures for 
limited period 

viii. Temporary structures for exceptional circumstances like 
natural calamities etc. 

ix. Construction of paved Ghats/riverfronts shall be permitted 
 

2. Regulatory Zone i. Public Institutions, government offices, universities, public 

libraries, sewage treatment plants 

ii. Building should be above a level corresponding to a 25-
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year-old flood with stipulation that all buildings in vulnerable 

zones should be constructed on columns or stilts (subject to 

earthquake safety) minimum plinth levels 

iii. In urban areas, there should be double storied buildings. 

iv. Ground floors could be utilized for schools and other non -

residential purposes 

 

3. Warning Zone i. Industries, residential buildings, public utilities like hospitals, 

electricity installations, water supply, telephone exchanges, 

railway stations, commercial centres, etc.  

ii. Buildings minimum plinth levels should be in such a fashion 

that they are safe corresponding to a 100- year flood 

frequency.  

 

 

Till such time the States scientifically demarcate flood plains, as an interim 

measure, certain buffer zones (defined specifically in the NGT directions) must be notified 

as no construction zones and regulatory zones to prevent encroachments into riverine 

flood plains and to maintain a baseline. This interim measure shall cease upon scientific 

demarcation and notification thereof of floodplains by the States. 
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ANNEXURE 
 

 
Figure 6- Flood Plain Zoning 
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