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MESSAGE  

 

 Sediment accumulation in reservoirs is a critical 

concern for Water Resources Projects. A 

comprehensive understanding of sedimentation 

rates, silt deposition patterns, and catchment 

erosion vulnerability is essential to ensure the 

continued functionality of existing dams beyond 

their intended lifespan and to design new ones with 

adequate sediment accumulation provisions for 

improved performance. 

Reservoir capacity surveys are conducted to obtain 

more accurate estimates of sedimentation rates, 

updating the elevation-area-capacity relationship 

and establishing reliable criteria for assessing the 

annual loss of storage over a defined period. 

Furthermore, they aid in the planning of sediment 

control measures.  

Central Water Commission has brought out fifth 

edition of “Compendium on Sedimentation of 

Reservoirs in India”. I take profound pleasure in 

presenting this publication “Compendium on 

Sedimentation of Reservoirs in India”. I would like 

to complement Shri Kushvinder Vohra, Chairman 

(CWC), for his initiatives and officers and staff of 

Central Water Commission for their efforts in 

bringing out this publication.  

I hope that this publication will be useful in 

understanding the sediment deposition scenario in 

the country. It will be helpful in planning of future 

projects as well as better management of existing 

reservoirs.  

 

 

 

 

 

(C.R. PAATIL) 

 

 
 

  

 

Shri C R Paatil 

Hon’ble Minister of Jal 

Shakti 
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FOREWORD  

 

 Ensuring the optimal management of water resources 

is paramount in light of development and the 

increasing demands for water for agriculture, 

domestic and industrial use. To achieve effective and 

cost-efficient management of our water resources, it is 

essential to regularly update systems for assessing and 

analysing data. These systems provide a 

comprehensive overview of the sector's performance 

over time. 

A river can be seen not only as a body of flowing water 

but also as one of flowing sediments. When a dam is 

constructed across a river, the sediments it carries 

settle in the reservoir and the dam gradually loses its 

ability to store the intended amount of water. 

Conducting capacity surveys of reservoirs at regular 

intervals is essential for evaluating their remaining 

lifespan and ensuring optimal reservoir operations. 

Central Water Commission has prepared this 

publication “Compendium on Sedimentation of 

Reservoirs in India 2024” analysing data of 548 

reservoirs. Analysis of data of reservoirs composes of 

both the Hydrographic technique as well as remote 

sensing technique.  

 I acknowledge and congratulate officers and staff of 

Central Water Commission under the leadership of  

Shri Kushvinder Vohra, Chairman, CWC for their 

efforts in preparing this publication. 

 

 

 

 

 

 

 

(DEBASHREE MUKHERJEE) 

 

 

 

 
  

  

 

Ms. Debashree 

Mukherjee 

Secretary 

Department of WR, 

RD, & GR 

Ministry of Jal Shakti 
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OVERVIEW OF THE REPORT 

 

 Optimal management of water resources is the 

prime necessity of the time in the wake of 

development and growing need of the population. 

Dams/Reservoirs have played a significant role in 

development of the country. Dams are instrumental 

in generation of electricity, provide water for 

irrigation, households and industries.  

Sedimentation has impacted storage capacity of the 

reservoirs, thus affecting their performance and 

reducing their benefits. Removal of deposited silt 

from the reservoirs is very expensive and the 

extracted silt has environmental impacts also. Thus, 

reduction of silt deposition either by reduction in 

erosion from the catchment or by preventing 

deposition of silt in the reservoir are the only viable 

solution. In-depth knowledge of quantum and 

pattern of silt deposition and details of vulnerable 

areas of catchment is necessary to manage the 

sedimentation of reservoirs to ensure that the dams 

serve the intended purpose as long as possible. 

Reservoir capacity surveys are conducted for more 

realistic estimates of the rate of sedimentation for 

updating the elevation-area-capacity relationship 

and to provide reliable criteria for studying the 

implication of annual loss of storage over a period 

of time. It also helps in proper estimation of loss of 

storage at the planning stage itself besides 

evaluating the effectiveness of soil conservation 

measures carried out in the catchment area of River 

Valley Projects.  

Central Water Commission and concerned project 

authorities/ State Govts. have conducted capacity 

survey for several reservoirs. To arrive at an 

understanding, national/regional sedimentation data 

collection and analysis is essential. 

First edition of this publication was brought out in 

 

  

 

Sh. Kushvinder 

Vohra 

Chairman,  
Central Water 

Commission 
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the year 1991 with data of 96 reservoirs, second edition was published in the year 

2001 with data of 144 reservoirs, third edition published in the year 2015 had data 

of 243 reservoirs and fourth edition published in the year 2020 had data of 369 

reservoirs. The present document is the fifth edition of compendium,  

In this edition, capacity survey of 548 reservoirs conducted with Hydrographic 

Survey as well as Satellite Remote Sensing (SRS) technique has been analysed. 

Out of these 548 reservoirs, 466 reservoirs have been surveyed by hydrographic 

technique. For the analysis on gross storages the data of 439 reservoirs which were 

found workable has been used.  

Based on the analysis of 439 reservoirs, the average annual percentage loss of gross 

storage is about 0.74%. To understand the sedimentation scenario for small 

reservoirs, similar analysis has been performed on a subset of 170 reservoirs which 

have their original gross storage capacity less than or equal to 20 MCM. The 

average annual percentage loss of gross storage is about 0.97% for small reservoirs. 

The analysis on the live storage has been conducted on a subset of 330 reservoirs 

for which data was available. The average annual percentage loss in live storage 

comes out to 0.49%. Further, analysis of small reservoirs (less than & equal to 

20MCM gross capacity) shows that average annual percentage loss in live storage 

is 0.77%. 

The capacity survey data is also very useful in designing and finalization of 

capacities at different elevations of the reservoir. In general, dead storage capacity 

is decided to accommodate sediments for 100 years. Thus, analysis of the capacity 

data has been conducted for assessment of annual sediment deposition rates in 

volumetric terms (Thousand m3/Sq. Km/Year) on national as well as regional 

levels. The sedimentation rate is affected by multiple factors like 

hydrometeorology, physiographic and climate etc. Considering these factors, the 

whole country has been divided into 7 regions. 

Average sediment deposition rate in gross storage for India comes out to 1.62 

Thousand m3/Sq. Km/Year. Maximum average sediment deposition rate in gross 

storage is observed for region 7 i.e. West flowing rivers beyond Tapi and South 

Indian Rivers with the value of 3.37 Thousand m3/Sq. Km/Year. 

Similar analysis for Average sediment deposition rate has been conducted on subset 

of 170 small reservoirs also. Average sediment deposition rate in gross storage for 

small reservoirs (less than equal to 20 MCM) in India comes out to 1.09 Thousand 

m3/Sq. Km/Year. 

A comparison between the designed rates of sedimentation to the observed rate of 

sedimentation has been done for a subset of 103 reservoirs. It is observed that the 

actual rate of sedimentation is more than the design rate of sedimentation in most 

of the reservoirs. It can be attributed to lack of reliable data of sedimentation at the 

time of planning. This highlights the necessity of analysis and publication of 
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documents like “Compendium on Reservoir Sedimentation” which provides insight 

of rate of sedimentation to the designers. 

This fifth edition of “Compendium on Sedimentation of Reservoirs in India 2024” 

is the culmination of the tireless efforts put in by officers of core group and 

meticulous supervision by the steering group. The Central Water Commission 

expresses gratitude to all state government authorities and other institutes for their 

contributions of data on reservoir capacity surveys.  

 

 

(KUSHVINDER VOHRA) 
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1. INTRODUCTION 
 

After independence, the Government of India laid emphasis on construction of large dams which 

were called “Temples of Modern India” intended to store rainwater for year–round use for 

agriculture, municipal water supply, industry, hydropower, fishers, recreation etc. Over the last 

seventy five years, India has invested heavily in critical infrastructure necessary to store surface 

runoff in reservoirs formed by large, medium, and small dams with associated appurtenances.  

India has completed about 6138 large dams and 143 large dams are under various stages of 

construction as per National Register of Large Dams published by Central Water Commission in 

2023. In addition to this, thousands of medium and small dams have also been constructed in the 

country. Presently, India is ranked 3rd in number of large dams following China and United States 

of America. The country-wise distribution of large dam for some of the countries including India 

is shown in Figure-1. 

Sedimentation in a dam is a natural phenomenon and it reduces the storage capacity of the 

reservoirs. In India, Old dams have traditionally been designed with provision of sediment storage 

pool volume (dead storage) with a certain design life, typically 50 or 100 years. The volume of 

dead storage were determined by sedimentation rate and trap efficiency.  

The annual reservoir storage loss globally due to sedimentation is around 0.5 to 1 % in average but 

varies easily between 0 and 5% depending on the location. The ICOLD Bulletin no. 147 on 

“Sedimentation and Sustainable use of reservoirs and river systems”, 2009, provide observed rate 

of sedimentation for different countries along with the global average rate of Sedimentation which 

comes out to 0.96%/yr. The observed sedimentation rate for India has been mentioned as 0.72 %/yr 

which is well below the world average. The Graph has been placed at Figure-2.  

In ICOLD 2009 publication, details for sedimentation work for India was taken from 

“Compendium of reservoir sedimentation in India” published by Central Water Commission in 

2001. The ICOLD publication states that “The quality of information available and the research 

that has been conducted in India should be considered the benchmark, the standard to which other 

countries should strive. India was seen to have conducted extensive research and sedimentation 

surveys for various regions already”. 

Half of the dams in India are more than 25 years old. As the ageing dams approach the end of their 

original design lives, depletion of their storage capacity due to sedimentation will cause water 

scarcity. Assessment of sedimentation in reservoirs and its rate therefore become very crucial to 

know the actual storage capacity of the reservoirs.  

Ministry of Agriculture and Irrigation (Department of Irrigation), Government of India had set up 

a Reservoir Sedimentation Committee in February 1978 under the Chairmanship of Member (WR), 

Central Water Commission. The Committee submitted its report in July 1982 and made several 

recommendations in consultation with various departments concerned. The report incorporating the 

Government of India’s decisions which are mainly broad and long term measures  have   been  

circulated  to  all  state   governments  for  implementation.  One of the 
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Source: ICOLD Bulletin no. 147 on “Sedimentation and sustainable use of reservoirs and river systems”, 2009 & NRLD 2019 

                 Figure-1: Country-wise distribution of large dams for some of the countries 

 

 

 Source: ICOLD Bulletin no. 147 on “Sedimentation and sustainable use of reservoirs and river systems”, 2009  

                     Figure-2: Observed sedimentation rate for some of the countries in the world  

 

recommendations of the Committee was to conduct capacity survey for all major reservoirs on 

regular intervals of once in 5 years.  
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Central Water Commission has published "Handbook for Assessing and Managing Reservoir 

Sedimentation" in year 2019 which describes a wide range of approaches regarding the 

sedimentation issues and its management. Further, a “National Framework on Sediment 

Management (NFSM)” has been published by Department of Water Resources, River Development 

& Ganga Rejuvenation, Ministry of Jal Shakti, for comprehensive and holistic management of 

sediment including reservoirs sedimentation by the State Governments/Project Authorities/Other 

Ministries. 
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2. SEDIMENTATION IN RESERVOIRS 

Sedimentation is a process whereby soil particles are eroded and transported by flowing water or 

other transporting media and deposited as layers of solid particles in water bodies such as reservoirs 

and rivers. It is a complex process that varies with various factors such as watershed sediment yield, 

rate of transportation and mode of deposition etc. Sediment deposition reduces the storage capacity 

and life span of reservoirs. 

2.1 PROCESS OF SEDIMENTATION IN RESERVOIRS 

Sedimentation in reservoir is caused by the Sediment transport brought by the river from the 

catchment area upstream of the reservoir. This phenomenon of sediment transport can affect 

substantially the design of reservoirs. Any storage project consists of two main storage zones, one 

live storage zone and second is Dead Storage Zone. The Dead Storage is a provision purposefully 

kept while designing a project to accommodate the silt coming from upstream catchment. The size 

of dead storage depends upon the characteristics of the catchment, hydrology of the area, shape & 

size of reservoir, and the size of the catchment. As per the old practice the dead storage size (while 

designing) used to be kept as to accommodate the silt for 100 years of project life assuming a certain 

design rate of sedimentation which is determined by the type of catchment, actual sedimentation 

rate which is observed in nearby existing reservoirs and the silt measurement. The sedimentation 

above Dead Storage Zone reduces the live storage capacity of the reservoir and any significant 

reduction in the live storage capacity may hamper some of its designated functions. As long as the 

actual rate of sedimentation is less than the design rate of sedimentation that is perfectly fine 

because the designed project life is not reduced.  

As water enters a reservoir, its velocity diminishes because of the increased cross-sectional area of 

the channel. If the water stored in the reservoir is clear and the inflow is muddy, the two fluids have 

different densities and the heavy turbid water flows along the channel bottom towards the dam 

under the influence of gravity. This condition is known as "stratified flow" and the underflow is 

called a "density current". A large proportion of the transported silt eventually gets deposited at 

different levels of a reservoir and causes reduction not only in dead storage but also in live storage 

capacities.  Figure-3 shows conceptual sketch of density current in a reservoir. 

Earlier it was believed that sediment always gets deposited in the bottom elevations of reservoir 

affecting the dead storage rather than depositing throughout the full range of reservoir depth. It is 

now fully realized that deposition takes place throughout the reservoir reducing the incremental 

capacity at all elevations. Longitudinal depositions patterns in the reservoir will vary from one 

reservoir to another as influenced by pool geometry, discharge and grain size characteristic of the 

inflowing load and reservoir operation. There can be four types of depositing patterns in the 

reservoir as shown in Figure-4. 

Delta deposits contain the coarsest fraction of the sediment load, which is rapidly deposited at the 

zone of inflow. It may consist entirely of coarse sediment or may also contain a large fraction of 

finer sediment such as silt. Wedge-shaped deposits are thickest at the dam and become thinner 

moving upstream. This pattern is typically caused by the transport of fine sediment to the dam by 

turbidity currents. Wedge- shaped deposits are also found in small reservoirs with a large inflow of 

fine sediment, and in large reservoirs operated at low water level during flood events, which 
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Figure 3: Conceptual sketch of density currents in a reservoir 

 

 
Figure 4: Longitudinal patterns of sediment deposition in reservoirs 

 
causes most sediment to be carried into the vicinity of the dam. Tapering deposits occur when 

deposits become progressively thinner moving toward the dam. This is a common pattern in long 

reservoirs normally held at high pool level, and reflects the progressive deposition of fines from 

the water moving toward the dam. Uniform deposits are unusual but do occur. Narrow reservoirs 

with frequent water level fluctuation and small load of fine sediment can produce nearly uniform 

deposition depths. Several factors like amount of sediment load, size distribution, fluctuations in 

stream discharge, shape of reservoir, stream valley slope, vegetation at the head of the reservoir, 

location and size of reservoir, outlets, etc., control the location of sediment deposits in the reservoir. 

2.2 SEDIMENTATION IMPACT ON RESERVOIRS  

Sedimentation in reservoirs not only impact its storage capacity but also its sustainable functioning. 

The main impacts of reservoir sedimentation are: 

• Loss of storage capacity 
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• Damages to turbines and loss of hydropower production 

• Downstream impacts 

The process of reservoir sedimentation is slow, but the loss of usable water storage capacity over 

time is significant. It is estimated that about 0.5–1.0% of global water storage, on an average, is 

lost annually as a result of sedimentation. The economic cost to replace the lost storage is huge 

along with other environmental and social impacts. 

2.3 SEDIMENTATION MANAGAMENT IN RESERVOIRS 

For management of sedimentation in reservoirs CWC has published "Handbook for Assessing and 

Managing Reservoir Sedimentation" in year 2019 which provides a wide range of sediment 

management techniques to tackle sedimentation issues in reservoirs. This document provides array 

of structured information for dam owners regarding various options available for sediment 

management in reservoirs including erosion control, bypassing, dredging, flushing, de-siltation etc. 

The document can be viewed at the link 

https://damsafety.cwc.gov.in/damsafety/index.php?lang=&page=Guidelines-And-

Manuals&origin=front-end&tp=1.  

Further, a “National Framework on Sediment Management (NFSM)” has also been published by 

Department of Water Resources, River Development & Ganga Rejuvenation, Ministry of Jal 

Shakti, for comprehensive and holistic management of sediment including reservoirs sedimentation 

which can serve as a guiding manual for the State Governments/Project Authorities/Other 

Ministries. The document can be viewed at the link (https://jalshakti-dowr.gov.in/document/policy-

on-sediment-management/.).  

  

https://damsafety.cwc.gov.in/damsafety/index.php?lang=&page=Guidelines-And-Manuals&origin=front-end&tp=1
https://damsafety.cwc.gov.in/damsafety/index.php?lang=&page=Guidelines-And-Manuals&origin=front-end&tp=1
https://jalshakti-dowr.gov.in/document/policy-on-sediment-management/
https://jalshakti-dowr.gov.in/document/policy-on-sediment-management/
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3. MEASUREMENT OF SEDIMENTS IN RESERVOIRS 

There are broadly two methods for measurement of sedimentation in reservoirs. 

i) Assessment of sediment deposit using Stream flow analysis and 

ii) Reservoir Capacity survey 

3.1 ASSESSMENT OF SEDIMENT DEPOSIT USING STREAM FLOW ANALYSIS 

In this method, the discharge is measured at various inflow and outflow sites of the reservoir along 

with the sediment concentration including estimated bed loads. The difference in inflow and 

outflow gives the quantity of deposited sediment during the period of analysis. Thus, the sediment 

accumulated and trap efficiency of the reservoir can be calculated. The point of measurement or 

sites should be sufficiently close to the reservoir periphery and particular care must be taken while 

sampling for sediment concentration.  

The analysis consists of two main parts:  

1. Measurement of water inflows and outflows and  

2. Simultaneous measurement of sediment concentration. 

This method gives quantity of deposit in gravimetric terms and conversion into volumetric units 

calls for the estimation of the average unit mass off the deposited sediment material. A direct 

method of doing this is by collecting systematic samples of the deposit in an undisturbed state from 

different regions of the reservoir and finding out a correlation between the average dry unit mass 

and the fractional composition of different grains such as clay, silt and sand. 

3.2 RESERVOIR CAPACITY SURVEYS  

Capacity surveys of reservoirs are carried out for determination of the volume of sediment 

deposited, its distribution, sedimentation rates, and updating the capacity tables or elevation-area-

capacity curves in the reservoir.  

3.2.1 EARLIER METHODOLOGY OF HYDROGRAPHIC SURVEY 

This method was used in earlier times which involves the use of conventional equipment e.g., 

sounding rods, sounding chains, range finders, echo sounder and slow moving boats etc for 

hydrographic survey part while dumpy level, theodolite, plane table, sextant etc. were used for 

topographic survey in dry areas of reservoirs. Control points were established on the periphery of 

the reservoir to maintain the survey line and grid for taking depth observations. With the help of 

data collected from the site by the above surveys the volume of silt deposited in the reservoir is 

calculated between the two successive surveys or with the original survey. The surveys conducted 

by conventional methods are time consuming and sometimes it may take up to two to three years 

to complete just one survey of a major reservoir (like Hirakud).  

3.2.2 MODERN TECHNIQUES - INTEGRATED BATHYMETRIC SURVEY (IBS) 

The Integrated Bathymetric Survey is carried out in a rapid and efficient manner. A boat equipped 

with the bathymetric equipment, the GPS system mounted on board and a lap-top computer is used 

for bathymetric survey while its reference station is positioned in a known geographical benchmark. 

The survey software enables fixing of grid lines and interfacing of bathymeter and DGPS and taking 

longitude, latitude and depth values at required interval/grid. The Surveying Boat is moved in water 

according to predefined path, getting the coordinates from Real Time Kinematic (RTK) DGPS. The 
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data is stored on on-board computer for later use. Advance computer programs are used to convert 

these longitude, latitude and depth values into contours and quantify the current storage capacity. 

DGPS fitted hydrographic survey allows faster data acquisition with better accuracy than any 

previous hydrographic survey technique. The work requires setting up base station of survey and 

the control points to achieve accuracy and efficiency in collection of deposited sediment can be 

calculated in comparison of previous survey or original survey data. For topographic survey hand 

held DGPS with auto levels are used. Drones are also used to conduct topographic surveys these 

days. 

3.2.3 CAPACITY SURVEY THROUGH REMOTE SENSING 

To assess the capacity of the reservoir in the live storage zone, remote sensing technique can be 

applied. The water spread area at different elevations is calculated by identifying water pixels in 

remote sensing imageries.  A series of remote sensing images covering a range of reservoir water 

levels (over one or more water years) are analyzed to determine the surface area of the water body 

at the time of the satellite overpass on different dates with known water levels. The incremental 

reservoir storage capacity between the two levels can be computed by the trapezoidal or prismoidal 

formula and an elevation–capacity table is prepared. By comparing this table with a previous 

elevation–capacity table, the capacity lost during the intervening period is computed.  

The remote sensing approach has the following advantages:  

• Due to its spatial, spectral, and temporal attributes, satellite data can provide synoptic, 

repetitive and timely information regarding the surface area of a reservoir water body.  

• By using digital analysis techniques and GIS in conjunction, the spatial pattern of sediment 

deposition in a reservoir can be determined. 

• The remote sensing approach is highly cost effective, easy to use and requires little time for 

analysis compared to conventional methods.  

• Sedimentation can be easily assessed in reservoirs that are located in areas that are difficult 

to access.  

• The remote sensing survey can be done back in time, if the satellite images are available, 

which is not possible with hydrographic survey.  

The limitations of the remote sensing technique are: 

• The amount of sediment deposited below the lowest observed water level cannot be 

determined through this approach. Thus, it is not possible to estimate the gross sediment 

deposition rate for the reservoir. 

• The presence of clouds can pose problems in correctly demarcating the surface area of the 

reservoir water body and hence the sedimentation rate.  

• This technique is not suitable for reservoirs located in narrow steep-sided valleys, where 

the surface area of the water body exhibits little change over a range of water levels. 

Advancements in Remote Sensing Technique 

One of the limitations with optical remote sensing images is the cloud cover. With availability of 

Microwave data this limitation has been overcome as the microwave data can provide clear images  
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through clouds also.  With use of Google Earth Engine many reservoirs can be analyzed in one go. 

Researchers are trying to solve the other limitation of restriction of remote sensing survey in live 

storage zone. Research work using artificial intelligence and machine learning is undergoing to 

assess depth under the water. The digital signature of depth under water pixels of the reservoir are 

trained/assigned with the depth values already measured using hydrographic survey and using the 

digital signature of depth in other reservoirs in the vicinity the complete bathymetry of other 

reservoirs can be derived. This technique is in nascent stage and the accuracy of the derived 

volumes needs to be further tested.   
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4.0 STATUS OF SEDIMENTATION SURVEYS OF RESERVOIRS 

The sedimentation surveys of reservoirs in India although dates back to as early as 1870 but the 

systematic surveys started only in 1958 when the Central Board of Irrigation and Power undertook 

a coordinated scheme of reservoir sedimentation and entrusted this task to several research stations 

in the country viz. Karnataka Engineering Research Station, Directorate of Irrigation Research; 

Bhopal, Maharashtra Engineering Research Institute; Nashik, U.P. Irrigation Research Institute; 

Roorkee, Andhra Pradesh Engineering Research Laboratories; Hyderabad etc.  

Appreciating the gravity of the problem and need for taking remedial measures the State 

Governments have also carried out capacity surveys of reservoirs. From the VIII five year plan, 

Central Water Commission has carried out capacity survey of One hundred nine (109) reservoirs 

in the country till date. Of these 109 capacity surveys 36 have been conducted under the Research 

& Development Scheme before 2020. Further, capacity surveys of 73 reservoirs have been 

conducted under the National Hydrology Project (NHP). Many State Governments have also 

conducted capacity survey of their reservoirs under NHP.  

Central Water Commission has collected, collated and analysed such data and compiled it in 

compendium of Sedimentation of reservoirs in India. So far, four editions of compendium have 

been published using data of reservoir sedimentation survey from CWC and state authorities in the 

years 1991, 2001, 2015 and 2020 and the present document is the fifth edition. 

The Compendium published in 1991 had data of 46 reservoirs 

The Compendium published in 2001 had data of 144 reservoirs 

The Compendium published in 2015 had data of 243 reservoirs 

The Compendium published in 2020 had data of 369 reservoirs 

In the present “Compendium on Sedimentation of Reservoirs in India 2024”, data of capacity 

survey of 548 reservoirs conducted by Central Water Commission as well as the State Governments 

with both Hydrographic Survey and Satellite Based Remote Sensing Survey have been collected 

and compiled.  

Of these 548 reservoirs, 466 reservoirs have been hydrographically surveyed (this figure was 272 

in 2020 compendium) and remaining 82 have been surveyed though remote sensing (this figure 

was 97 in 2020 compendium).  Many of the earlier conducted remote sensing surveys have been 

replaced with the latest hydrographic survey data. In this compendium we have tried to analyse the 

loss is gross storage capacity, live storage capacity and the amount of sediment deposited in both 

gross and live storage for different regions and for entire country as well.  

For analysis on gross storage, data of 466 reservoirs which have been hydrographically surveyed 

is used. Out of the data of 466 reservoirs, it was observed that due to discrepancies either in the 

survey data or original data, there has been an increase in capacity for 27 reservoirs. Thus, the 

analysis on gross storage capacity is performed on the data of 439 reservoirs. Further, to understand 

the sedimentation trend in smaller reservoirs a separate analysis has been performed on smaller 

reservoirs which have original gross storage capacity less than or equal to 20 MCM. 170 such 

reservoirs out of the 439 reservoirs have been analysed separately in chapter 5.  
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Similar analysis has been performed for the live storage capacity to have an outlook on the losses 

in live storage capacity and the amount of sediment deposited in the live storage for different 

regions and the country as well. In this case, the data of 330 reservoirs, out of 466 reservoirs which 

were hydrographically surveyed were found workable and the data of 71 reservoirs out of 82 

reservoirs which were surveyed through remote sensing were found workable. Thus for analysis on 

live storage the data of 330 reservoirs have been used which were hydrographically surveyed and 

separate analysis of 71 reservoirs which have been surveyed through remote sensing have been 

performed. Further, an analysis have also been performed on smaller reservoirs which have original 

gross storage capacity less than or equal to 20 MCM. 117 such reservoirs of the 330 

hydrographically surveyed reservoirs have been analysed in the later parts of chapter 5.  

The capacity survey and assessment of loss in storage in respect of 548 reservoirs have been 

compiled and analysed by Watershed and Reservoir Sedimentation Directorate of Central Water 

Commission. This data has been given at Appendix-I. An abstract showing the rate of sediment 

deposition, percentage loss of storage and other useful information of 439 workable data of 

hydrographically surveyed reservoirs is provided at Appendix-II and of workable 71 SRS surveyed 

reservoirs is given at Appendix-III. In Appendix-IV the data of 330 reservoirs based on which 

analysis on live storage was performed has been provided. The list of 170 reservoirs having gross 

capacity less than or equal to 20 MCM is given at Appendix-V. The list of 117 reservoirs having 

gross capacity less than or equal to 20 MCM for which analysis on live storage is performed has 

been provided at Appendix-VI. Data of 103 reservoirs for which Design rate of sedimentation was 

available has been provided in Appendix-VII. The details of all the reservoirs showing results of 

all survey conducted for that reservoir is separately provided in Volume -II of the Compendium.  
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5.0 FINDINGS FROM THE CAPACITY SURVEYS 

 

Reservoir capacity data for 548 reservoirs have been included in Appendix I. Out of these 548 

reservoirs, 466 reservoirs have been surveyed by hydrographic survey. Out of these 466 reservoirs 

the workable data is found to be for 439 reservoirs. Thus, for all analysis purposes on gross storage, 

in this chapter, the data of these 439 reservoirs have been used.  

5.1 ESTIMATION OF LOSS OF GROSS STORAGE IN RESERVOIRS 

 

Based on the sedimentation rate of 439 reservoirs, the computed average percentage loss in gross 

storage due to siltation is 19.24%, average annual loss of gross storage is 1.81 MCM and average 

annual percentage loss of gross storage is about 0.74%. The observed loss in gross storage 

(minimum, maximum and average) is given in Table 1.  

                                  Table- 1: Loss in gross storage capacity of reservoirs 

 

S. 

No. 

Description Minimum Maximum Average Remarks 

1 Percentage loss of 

gross storage 

0.17 96.36 19.24 Based on data of 439 

reservoirs 

2 Annual loss of 

gross storage 

(MCM) 

0.01 64.69 1.81 Based on data of 439 

reservoirs 

3 Annual percentage 

loss of Gross 

storage 

0.01 21.03 0.74 Based on data of 439 

reservoirs 

 

Further the 439 reservoirs have been divided into different categories based on the range of annual 

percentage loss in gross storage as mentioned in Table-2.  

 
 

Table 2: Categorisation based on percentage loss of annual gross capacity in 439 reservoirs 
 

Range of annual gross 

capacity loss 

No. of reservoir within 

the range 

Average age* of the reservoirs in 

years (From impoundment till last 

survey) 

Less than 0.1% 49 50 

0.1% to 0.5% 228 47 

0.51% to 1.0% 98 41 

More than 1.0 64 21 

* The average age is defined as the time duration from the impoundment of the reservoir till its last survey. 
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The pictorial representation of reservoirs with annual gross storage percentage loss is given at 

Figure 5 

 

 

 
Figure 5: Annual percentage loss in gross storage of 439 reservoirs 

 

It can be observed from the Table-2 that the average annual percentage loss in gross storage is more 

for reservoirs with less age while it is less for reservoirs with more age. So, it can be concluded that 

the rate of loss in annual storage capacity decreases with time as the catchment area stabilizes.  The 

same can be seen in Figure-6 also. 

 

 

 
      Figure 6: Bar Graph between average age and annual percentage loss in gross storage  

 

 

Another categorisation has been done for the 439 reservoirs in which the reservoirs have been 

divided into different categories based on the range of the percentage loss in gross storage as 

mentioned in Table-3.  
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Table 3: Categorisation based on total percentage loss in gross capacity in 439 reservoirs 

 
Range of percentage loss in 

gross storage 

No. of reservoir within the 

range 

Average age of the reservoirs in years 

(From impoundment till last survey) 

Less than 10% 155 39 

10% to 20% 127 45 

20% to 30% 62 43 

30% to 40% 49 44 

40% to 50% 23 36 

Above 50% 23 47 

 

 

The pictorial representation of categorisation based on total percentage loss in gross storage 

capacity is given at Figure 7 

  

  
 

Figure 7: Categorisation based on percentage loss in gross capacity of 439 reservoirs 
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The 23 reservoirs with percentage loss in gross storage more than 50 percent are listed below 

 

Table 4: List of reservoirs with percentage loss of gross storage above 50 percent 

 
S. 

No 

Reservoir State  River  Designed 

gross 

Storage 

(in MCM) 

Surveyed 

gross 

Storage (in 

MCM) 

Percentage 

loss in 

Gross 

Storage 

Age of 

the 

reservoir 

in years  

1 Kulbera Dam West Bengal Kulberia 0.796 0.029 96.36 39 

2 Salal Jammu & 

Kashmir 

Chenab 285.000 12.430 95.64 31 

3 Perch Dam Punjab Perch Khad 1.250 0.094 92.50 28 

4 Vadzar Gujarat Local nala 0.830 0.092 88.92 38 

5 Fuljore Dam West Bengal Fuljore 0.200 0.035 82.50 45 

6 Baira Himachal 

Pradesh 

Baira 3.750 0.700 81.33 37 

7 Ranganadi Arunanchal 

Pradesh 

Ranganadi 

(Panior) 

21.280 5.480 74.25 15 

8 Mirzapur 

Dam 

Punjab Budki 4.300 1.185 72.44 25 

9 Kundah Tamil Nadu  Kundah 1.760 0.650 63.07 22 

10 Rangit-III Sikkim Rangit 1.790 0.690 61.45 18 

11 Nizamsagar Telangana Manjara 841.180 332.520 60.47 62 

12 Janauri Dam Punjab Janauri 

Khad 

2.280 0.941 58.73 35 

13 Bhalot Gujarat Local nala 0.430 0.183 57.44 46 

14 Ler Gujarat Tributory of 

Pat 

2.210 0.945 57.24 83 

15 Tilaiya Jharkhand Barakar 335.520 150.950 55.01 66 

16 Karapuzha 

Dam 

Kerala Karapuzha 76.500 34.709 54.63 11 

17 Chunadi Gujarat Tributory of 

Nag 

0.403 0.185 54.09 37 

18 Ashti Maharashtra Ashti Nalla 41.540 19.120 53.97 141 

19 Patiari Dam Punjab Patiari 3.460 1.623 53.09 19 

20 Zuran Gujarat Tributory of 

Zuran 

0.930 0.443 52.37 76 

21 Mhaswad Maharashta Man 86.940 41.700 52.04 102 

22 Mamuara Gujarat Local nala 0.741 0.368 50.34 79 

23 Chamera-I Himachal 

Pradesh 

Ravi 391.300 195.100 50.14 24 

 

 

5.2 ESTIMATION OF LOSS IN GROSS STORAGE OF RESERVOIRS (Less than 20 

MCM) 

 

Based on the sedimentation rate of 170 reservoirs, the computed average percentage loss in gross 

storage due to siltation is 23.65 %, average annual loss of gross storage is 0.07 MCM and average 

annual percentage loss of gross storage is about 0.97%. The observed loss in gross storage 

(minimum, maximum and average) is given in Table 5. The annual percentage loss in gross storage 

has been worked out based on the data of 170 reservoirs. 
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Table- 5: Loss in gross storage of small reservoirs with original capacity less than or equal to 20 

MCM 

 

S. No. Description Minimum Maximum Average Remarks 

1 Percentage loss of 

gross storage 

0.17 96.36 23.65 Based on data of 170 

reservoirs 

2 Annual loss of gross 

storage (MCM) 

0.01 2.40 0.07 Based on data of 170 

reservoirs 

3 Annual percentage 

loss of gross storage 

0.01 13.05 0.97 Based on data of 170 

reservoirs 

 

It can be seen that average annual percentage loss of gross storage for these small reservoirs is 

0.97%/year which is higher than the average annual percentage loss of gross storage for all 439 

reservoirs calculated in section 5.1 (Table-1), which is 0.74%/yr.  Further, these 170 reservoirs have 

been divided into different categories based on the range of annual percentage loss in gross storage. 

The trend is similar to the trend of all reservoirs shown in table-2.  

 

  Table 6: Categorisation based on loss of annual gross capacity in 170 reservoirs (small reservoirs) 

 

Range of annual gross storage 

capacity loss 

No. of reservoir 

within the range 

Average age of the reservoirs in years 

(From impoundment till last survey) 

Less than 0.1% 20 51 

0.1% to 0.5% 69 44 

0.51% to 1.0% 36 44 

More than 1.0 45 23 

 

The pictorial representation of Categorisation based on annual percentage loss in gross storage for 

small reservoirs is given at Figure 8 

 

 

 
          

Figure 8: Categorisation based on annual percentage gross storage loss of 170 reservoirs 

(small reservoirs) 
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5.3 ESTIMATION OF LOSS IN LIVE STORAGE FOR RESERVOIRS 

From the data set of 439 reservoirs which have been hydrographically surveyed the workable data 

for live storage is available for only 330 reservoirs as many of the surveys have only reported loss 

in the gross storage capacity and few have discrepancies in their data. The computed average 

percentage loss in live storage due to siltation is 14.78 %, average annual loss of live storage is 1.16 

MCM and average annual percentage loss in live storage is about 0.49%. The observed loss in live 

storage (minimum, maximum and average) is given in Table 7.  

                                      Table- 7: Loss in live storage capacity of reservoirs  

 

S. No. Description Minimum Maximum Average Remarks 

1 Percentage loss of 

live storage 

0.05 84.91 14.78 Based on data of 330 

reservoirs 

2 Annual loss of live 

storage (MCM) 

0.01 45.79 1.16 Based on data of 330 

reservoirs 

3 Annual percentage 

loss of live storage 

0.01 6.70 0.49 Based on data of 330 

reservoirs 

 

Further when similar analysis was performed on the 71 reservoirs which have been surveyed 

through remote sensing technique the average percentage loss in live storage is about 11.35 % and 

the average annual percentage loss in live storage is about 0.75 %.  

 

5.4 ESTIMATION OF LOSS FOR LIVE STORAGE OF RESERVOIRS (less than 20 

MCM) 

 

Of the 330 reservoirs with data of live storage, 117 reservoirs are having their designed gross 

storage less than or equal to 20 MCM. The data of these 117 reservoirs indicate that the average 

percentage loss in live storage due to siltation is 20.42 %. Further, average annual loss of live 

storage is 0.04 MCM and average annual percentage loss of live storage is about 0.77%. The 

observed loss in live storage (minimum, maximum and average) is given in Table 8.  

 

Table- 8: Loss in live storage of reservoirs with original capacity less than or equal to 20 MCM 

(small reservoirs)  

 

S. No. Description Minimum Maximum Average Remarks 

1 Percentage loss of 

Live storage 

0.15 84.91 20.42 Based on data of 117 

reservoirs 

2 Annual loss of Live 

storage (MCM) 

0.01 0.73 0.04 Based on data of 117 

reservoirs 

3 Annual percentage 

loss of Live storage 

0.02 6.70 0.77 Based on data of 117 

reservoirs 

 

It can be seen that average annual percentage loss of live storage for these small reservoirs is 

0.77%/year which is higher than the average annual percentage loss of live storage for all 330 

reservoirs calculated in section 5.3 (Table-7), which is 0.49 %/yr.  
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5.5 REGION WISE SEDIMENT ANALYSIS FOR GROSS STORAGE  

The analysis of capacity survey data of 439 reservoirs shows a wide variation in sediment 

deposition rates of reservoirs. The sediment deposition rate is affected by multiple factors like 

hydrometeorology, physiographic and climate etc. Considering these factors, the whole country has 

been classified into 7 regions shown at Plate-1. Region wise distribution of 439 reservoirs has been 

shown in Plate 2-8.  Region wise distribution of 439 reservoirs is shown pictorially in Figure 9 

 

 
Figure 9: Region wise distribution of 439 reservoirs 

 

 

Table-9 Region-wise loss in gross storage capacity as per the hydrographic survey 

 
S. No. Region No. of 

Reservoirs 

Total 

Designed 

Gross 

Capacity 

(BCM) 

Total 

Surveyed 

Gross 

Capacity 

(BCM) 

Total 

Loss in 

Gross 

Storage 

(BCM) 

Percentage 

Loss in 

Gross 

Storage  

Average 

Annual 

Percentage 

Loss  

1 Himalayan Region  45 27.20 22.50 4.70 17.19 2.87 

2 Indo-Gangetic 

Plains 

35 31.90 27.50 4.50 14.03 0.43 

3 East Flowing 

Rivers upto 

Godavari  

33 20.57 17.36 3.21 15.61 0.37 

4 Deccan Peninsular 141 76.40 63.05 13.35 17.48 0.62 

5 West flowing 

rivers upto 

Narmada  

120 8.04 6.96 1.08 13.38 0.45 

6 Narmada and Tapi 

Basin  

21 22.92 19.78 3.16 13.73 0.59 

7 West flowing 

rivers beyond Tapi 

and South Indian 

Rivers  

44 13.24 12.22 1.02 7.73 0.37 

 India  439 200.31 169.34 30.97 15.46 0.74 
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From Table 9 following observations can be made:  

1)  Maximum percentage loss in gross storage is observed in region 4 i.e. the deccan peninsular 

which is 17.48% followed by region 1 i.e. the Himalayan region with a value of 17.19. 

However, the average annual percentage loss is highest for the Himalayan region i.e. 2.87%.  

 

2) The least percentage loss as well as annual percentage loss in gross storage is minimum for 

region 7 i.e. West flowing rivers beyond Tapi and South Indian Rivers with the value being 

7.73% and 0.37% respectively.  

 

3) The average annual percentage loss in gross storage for India comes out to 0.74 %.  

 

The region-wise sediment deposition rates in gross storage for 439 reservoirs have been analysed 

and is presented in table below: 

 

Table: 10 Region-wise sediment deposition rates in gross storage for different regions  
In Thousand m3/Sq. Km./Year  

Region 

No. 

Region No. of 

reservoirs 

Average age 

of reservoirs 

in a region 

Average sediment 

deposition Rate in 

gross storage 

1 Himalayan Region 45 25 2.49 

2 Indo Gangetic Plains 35 49 0.84 

3 East Flowing Rivers upto Godavari 33 47 0.98 

4 Deccan Peninsular 141 43 2.07 

5 West flowing rivers upto Narmada 120 44 0.52 

6 Narmada and Tapi Basin 21 41 1.64 

7 West flowing rivers beyond Tapi 

and South Indian Rivers 

44 42 3.37 

 India 439 42 1.62 

 

From Table 10 following observations can be made:  

 

1) Maximum average sediment deposition rate in gross storage is observed for region 7 

i.e. West flowing rivers beyond Tapi and South Indian Rivers with the value of 3.37 

Thousand m3/Sq. Km./Year and minimum for region 5 i.e. West flowing rivers upto 

Narmada with the value of 0.52 Thousand m3/Sq.Km./Year.  

 

2) The rate of sediment deposition in gross storage for India is 1.62 Thousand m3/Sq. 

Km./Year. 
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5.6 REGION WISE SEDIMENT ANALYSIS FOR GROSS STORAGE (less than 20 

MCM) 

 

Analysis has been performed for 170 reservoirs which are having their original gross storage 

capacity less than or equal to 20 MCM to understand the scenario for small reservoirs. The region-

wise distribution and percentage loss in gross storage for different regions in Thousand 

m3/Sq.Km./Year are given in Figure 10 and Table 11 respectively.  

 

 
Figure 10: Region wise distribution of 170 reservoirs (small reservoirs)  

 

 

Table: 11 Region-wise percentage loss in gross capacity for small reservoirs as per the 

hydrographic survey (less than 20 MCM) 

 
S. 

No. 

Region No. of 

Reservoirs 

Total 

Designed 

Gross 

Capacity 

(MCM) 

Total 

Surveyed 

Gross 

Capacity 

(MCM) 

Total 

Loss in 

Gross 

Storage 

(MCM) 

Percentage 

Loss in 

Gross 

Storage  

Average 

Annual 

Percentage 

Loss  

1 Himalayan 

Region  
27 153.3 99.5 53.8 35.1 2.87 

2 Indo-Gangetic 

Plains 
6 30.1 23.0 7.1 23.5 0.70 

3 East Flowing 

Rivers upto 

Godavari  

5 51.5 43.4 8.1 15.7 0.80 

4 Deccan 

Peninsular 
46 404.9 322.9 82.0 20.2 0.83 

5 West flowing 

rivers upto 

Narmada  

69 510.6 423.9 86.8 17.0 0.48 

6 Narmada and 

Tapi Basin  
5 39.7 27.2 12.4 31.3 0.97 

7 West flowing 

rivers beyond 

Tapi and South 

Indian Rivers  

12 138.3 120.4 17.9 12.9 0.27 

 India  170 1328.3 1060.4 267.9 20.17 0.97 

  

 

27

6

5

46

69

5 12

Region 1

Region 2

Region 3

Region 4

Region 5

Region 6

Region 7



21 
 

From Table 11 following observations can be made:  

 

1)  Maximum values for percentage loss in gross storage and average annual percentage loss 

in gross storage is observed for region 1 i.e. the Himalayan region which are 35.1 % and 

2.87% respectively followed by region 6 i.e. the Narmada and Tapi Basin with values being 

31.3%, and 0.97% respectively.  

 

2) The least values for percentage loss in gross storage and average annual percentage loss in 

gross storage is observed for region 7 i.e. West flowing rivers beyond Tapi and South Indian 

Rivers with the values being 12.9% and 0.27% respectively.   

 

3) The average annual percentage loss in gross storage for India in dams with storage capacity 

less than or equal to 20 MCM is 0.97 % which is higher than the national average annual 

percentage loss as mentioned in Table-9 which is 0.74%.  

 

The region-wise sediment deposition rates in gross storage for 170 reservoirs have been analysed 

and is presented in table mentioned below: 

    

Table: 12 Region-wise sediment deposition rates in gross storage for small reservoirs with 

gross storage capacity less than 20 MCM 

 In Thousand m3/Sq.Km./Year 

Region 

No. 

Region No. of 

Reservoirs 

Average age 

of reservoirs 

in a region 

Average 

sediment 

deposition rate in 

gross storage 

1 Himalayan Region 27 19 2.61 

2 Indo Gangetic Plains 6 49 0.24 

3 East Flowing Rivers upto Godavari 5 39 1.27 

4 Deccan Peninsular 46 37 1.07 

5 West flowing rivers upto Narmada 69 45 0.43 

6 Narmada and Tapi Basin 5 45 2.96 

7 West flowing rivers beyond Tapi and 

South Indian Rivers 

12 53 1.11 

 India 170 39 1.09 

 

From Table 12 following observations can be made:  

 

1) Maximum average sediment deposition rate in gross storage is observed for region 6 

i.e. Narmada and Tapi Basin with the value of 2.96 Thousand m3/Sq.Km./Year and the 

minimum sedimentation rate is observed in region 2 i.e. the Indo Gangetic region with 

the value of 0.24 Thousand m3/Sq.Km./Year.  

 

2) The rate of sediment deposition in gross storage for India is 1.09 Thousand m3/Sq. 

Km./Year for small reservoirs (with gross designed capacity less than 20 MCM) 
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5.7 REGION WISE SEDIMENT ANALYSIS FOR LIVE STORAGE  

 
Based on the data of 330 reservoirs as discussed in section 5.3, region-wise analysis of sediment 

deposition rate in live storage has been carried out. The region wise distribution of these 330 

reservoirs is shown in figure 11 and percentage loss in live storage for different regions is shown 

in Table 13: 

 
Figure 11: Region wise distribution of 330 reservoirs 

 

                   Table: 13 Region-wise percentage loss in live storage capacity of reservoirs 

 
S. 

No. 

Region No. of 

Reservoirs 

Total 

Designed 

Live 

Capacity 

(BCM) 

Total 

Surveyed 

Live 

Capacity 

(BCM) 

Total 

Loss in 

Live 

Storage 

(BCM) 

Percentage 

Loss in 

Live 

Storage  

Average 

Annual 

Percentage 

Loss in Live 

Storage 

1 Himalayan 

Region 38 20.87 18.44 2.43 11.63 1.35 

2 Indo Gangetic 

Plains 30 25.55 22.76 2.79 10.91 0.28 

3 East Flowing 

Rivers upto 

Godavari 31 16.15 14.47 1.68 10.38 0.25 

4 Deccan 

Peninsular 85 54.60 47.52 7.08 12.97 0.53 

5 West flowing 

rivers upto 

Narmada 100 6.35 5.66 0.69 10.83 0.34 

6 Narmada and 

Tapi Basin 20 17.14 15.99 1.15 6.71 0.44 

7 West flowing 

rivers beyond 

Tapi and 

South Indian 

Rivers 26 10.31 9.72 0.59 5.68 0.30 

 India  
330 150.96 134.57 16.39 10.86 0.49 

38
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From Table 13 following observations can be made: 

  

1)  Maximum percentage loss in live storage is observed in region 4 i.e. the Deccan peninsular 

which is 12.97% followed by region 1 i.e. the Himalayan region with a value of 11.63%. 

However, the average annual percentage loss is highest for the Himalayan region i.e. 

1.35%.  

 

2) The percentage loss in live storage is minimum for region 7 i.e. West flowing rivers beyond 

Tapi and South Indian Rivers with the value being 5.68% and average annual percentage 

loss in live storage is minimum for region 3 i.e. East flowing rivers upto Godavari with the 

value being 0.25%.  

 

3) The average annual percentage loss in live storage for India is 0.49 percent.  

                            

The region-wise sediment deposition rates in live storage for 330 reservoirs have been analysed 

and presented in table 14 below: 

 

              Table: 14 Region-wise sediment deposition rates for different regions in live storage  

 
Thousand m3/Sq. Km./Year 

Region 

No. 

Region No. of 

reservoirs 

Average age 

of reservoirs 

in a region  

Average sediment 

deposition rate in 

live storage 

1 Himalayan Region 38 26 1.79 

2 Indo Gangetic Plains 30 59 0.57 

3 East Flowing Rivers upto Godavari 31 47 0.74 

4 Deccan Peninsular 85 43 2.06 

5 West flowing rivers upto Narmada 100 46 0.34 

6 Narmada and Tapi Basin 20 38 1.16 

7 West flowing rivers beyond Tapi and 

South Indian Rivers 26 42 3.15 

 India 330 43 1.28 

 

 

From the above table following observations can be made:  

1) Maximum sediment deposition rate in live storage is observed in region 7 i.e. West flowing 

rivers beyond Tapi and South Indian Rivers with the value of 3.15 Thousand m3/Sq. Km./Year 

and minimum sediment deposition rate in live storage is observed in region 5 i.e. the West 

flowing rivers upto Narmada with the value of 0.34 Thousand m3/Sq.Km./Year.  

 

2) The rate of sediment deposition in live storage for India comes out to 1.28 Thousand m3/Sq. 

Km./Year.  

 

Similar analysis has also been carried out for a separate set of 71 reservoirs which have been 

surveyed through remote sensing technique, based on which the average sediment deposition rate 

for India in live storage is 3.82 Thousand m3/Sq.Km./Year. 
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5.8 REGION WISE SEDIMENT ANALYSIS IN LIVE STORAGE (less than 20 MCM) 

 

To have a view about the sediment deposition rate in live storage for smaller reservoirs, an analysis 

similar to section 5.7 have been performed on 117 reservoirs which are having their original gross 

storage capacity less than or equal to 20 MCM. The region-wise distribution and percentage loss 

in live storage for different regions in small reservoirs with gross storage less than or equal to 20 

MCM in Thousand m3/Sq.Km./Year are given in Figure 12 and Table 15 respectively.  

 
Figure 12: Region wise distribution of 117 reservoirs 

 
 Table: 15 Region-wise percentage loss in live storage capacity for small reservoirs with 

gross storage capacity less than 20 MCM 

 
S. 

No. 

Region No. of 

reservoirs 

Total 

Designed 

Live 

Capacity 

(MCM) 

Total 

Surveyed 

Live 

Capacity 

(MCM) 

Total 

Loss In 

Live 

Storage 

(MCM) 

Percentage 

Loss in 

Live 

Storage  

Average 

Annual 

Percentage 

Loss in 

Live 

Storage 

1 Himalayan 

Region 21 91.49 68.06 23.43 25.61 1.824 

2 Indo Gangetic 

Plains 3 23.14 19.77 3.37 14.58 0.321 

3 East Flowing 

Rivers upto 

Godavari 4 47.11 41.75 5.35 11.37 0.259 

4 Deccan 

Peninsular 23 164.82 131.84 32.98 20.01 1.010 

5 West flowing 

rivers upto 

Narmada 58 335.11 291.23 43.88 13.09 0.375 

6 Narmada and 

Tapi Basin 4 27.84 20.11 7.73 27.78 0.991 

7 West flowing 

rivers beyond 

Tapi and South 

Indian Rivers 4 47.68 42.59 5.09 10.68 0.219 

 India  117 737.19 615.34 121.85 16.53 0.77 
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From Table 15 following observations can be made:  

 

1)  Maximum values for percentage loss in live storage is observed for region 6 i.e. the 

Narmada and Tapi Basin which is 27.78 %, maximum value for average annual percentage 

loss in live storage is observed for region 1 i.e. Himalayan Region with the value being 

1.824%.  

 

2) The minimum value for percentage loss in live storage, average annual percentage loss in 

live storage is observed for region 7 i.e. West flowing rivers beyond Tapi and South Indian 

Rivers with the value being 10.68% and 0.219% respectively.  

 

3) The average annual percentage loss in live storage in India for small reservoirs with Gross 

storage capacity less than or equal to 20 MCM is 0.77% which is higher than the national 

average for all reservoirs which is 0.49 % (table 13).  

 

The region-wise sediment deposition rates in live storage for 117 reservoirs have been analysed 

and is presented in table below: 

 

Table: 16 Region-wise sediment deposition rates in different regions in live storage for small 

reservoirs with gross storage capacity less than 20 MCM 

 
Thousand m3/Sq. Km./Year 

Region 

No. 

Region No. of 

Reservoirs 

Average age 

of reservoirs 

in a region 

Average Sediment 

deposition Rate in 

Live Storage 

1 Himalayan Region 21 20 2.24 

2 Indo Gangetic Plains 3 55 0.05 

3 East Flowing Rivers upto Godavari 4 40 0.96 

4 Deccan Peninsular 23 33 1.59 

5 West flowing rivers upto Narmada 58 48 0.26 

6 Narmada and Tapi Basin 4 31 2.94 

7 West flowing rivers beyond Tapi 

and South Indian Rivers 4 62 0.60 

 India 117 40 1.00 

                                                                                                                                               

 
From the above Table 16 following observations can be made:  

 

1) Maximum sediment deposition rate in live storage is observed in region 6 i.e. Narmada and 

Tapi Basin with the value of 2.94 Thousand m3/Sq.Km./Year and the minimum sediment 

deposition rate is observed in region 2 i.e. the Indo Gangetic Plains with the value of 0.05 

Thousand m3/Sq.Km./Year.  

 

2) The rate of sediment deposition in live storage for India is 1.00 Thousand m3/Sq. Km./Year 

for smaller reservoirs (designed gross storage capacity less than equal to 20MCM).  
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5.9 COMPARISION OF RATE OF SEDIMENTATION 

 

Out of the data set of 439 reservoirs the data of designed rate of sedimentation for only 103 

reservoirs is available. In this section a comparison between the designed rates of sedimentation to 

the observed rate of sedimentation has been done. It is observed that the actual rate of sedimentation 

is more than the design rate of sedimentation in most of the reservoirs. The variation in 103 

reservoirs with known design rate of sedimentation is given in Table 17: 

 

Table 17: Comparison between actual and designed rate of sedimentation of reservoirs 

 
Ratio of actual rate of sedimentation to 

the design rate of sedimentation 

No. of reservoirs Average age of the reservoirs in 

years  

Less than 1 33 41 

1-2 27 44 

2-3 12 48 

3-4 6 53 

4-5 3 44 

Greater than 5  22 34 
 

In the above table, it can be seen that in most of the cases design rate of sedimentation has been 

assumed very less.  This can be attributed to lack of availability of region wise rate of sedimentation 

data for the designers as the first compendium was published in 1991 and the most of above 

reservoirs were designed prior to that. This highlights the requirement of analysis and publication 

of documents like Compendium of Reservoir Sedimentation in India which provides insight of rate 

of sedimentation to the designers. 
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Plate 1 

Region Wise Distribution of Reservoirs (548 Reservoirs) 
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Plate 2 

Region 1 

Himalayan Region (48 Reservoirs) 
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Plate 3 

Region 2 

Indo Gangetic Plains (48 Reservoirs) 
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Plate 4 

Region 3 

East flowing rivers upto Godavari (39 Reservoirs) 
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Plate 5 

Region 4 

Deccan Peninsular East flowing rivers including Godavari and South Indian Rivers (194 Reservoirs) 

  



32 
 

Plate 6 

Region 5 

West flowing rivers upto Narmada (137 Reservoirs) 
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Plate 7 

Region 6 

Narmada and Tapi (31 Reservoirs) 
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Plate 8 

Region 7 

West flowing rivers beyond Tapi and South Indian rivers (51 Reservoirs) 
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