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Introduction
x Sedimentation of reservoirs and reservoir capacity is a matter of serious concern

X Assessing the storage capacity of the reservoir at periodical intervals is of vital
Importance

x Bathymetric survey is a direct method for assessment of sediment deposition and
its distribution in the reservoir of the dam
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Case study of Indira Sagar Project
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U Indira Sagar Dam is a multipurpose project on the Narmada
river in Khandwa district of Madhya Pradesh state in India. longitude

76/28'17"E and latitude 22A417'02"N.

U In terms of storage of water, it withholds the largest reservoir in
India, with capacity of 12211 (MCM) at FRL 262.13 m & dead it
storage capacity of the Reservoir is 2467 (MCM) at MDDL 243.23 m Google Image of Indira sagar reservoir

Google Earth

U Filling of Indira Sagar dam started in the year 2003 and project

was commissioned in 2005

Indira Sagar Dam view from upstream
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Water Surface

x Various methods of Bathymetric Surveys

SBES ? MBES

U Single beam echo-sounding technique , fh
River Bed /////{[|!\\\

U Multi beam echo-sounding technique

U Acoustic Doppler Current Profiler (ADCP)

U Sub bottom profilers

U Advanced position fixing equipments
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DIFFERENTIAL GPS

:H--

x Differential Global Positioning System (DGPS) & f%‘@» {)‘bpﬁiﬂ“m (&”&%
Differential positioning is the technique or method used to position
one point relative to another. DGPS requires two or more GPS Dataiink gj r
receivers to be recording measurements simultaneously. Differential i;'“ “EZLU,

positioning is more concerned with the relative difference in position
between two users, who are simultaneously observing the same

satellite, than with the absolute position of the individual user.
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X Single beam dual frequency (33 KHz and 210 KHz) echo sounding technique was used to determine the different bed
levels in the Indira sagar reservoir

x The echo sounder was attached to the boat which was moving along the known grid intervals of 200 m across entire
reservoir. DGPS system was also attached to the boat with the help of which real time positioning was established

x In this way, with the help of this Single Beam Dual Frequency Echo Sounding technique, the point data (Long, Lat & depth)
was collected on the established grid including Narmada and Tawa tributary of the reservoir

x As the reservoir area was huge, bathymetric survey was not possible to carry out in single stretch, it was completed in two
phases. The survey was carried out on water level 250.00m and not at FRL. Bed levels above 250.00m to FRL 262.00m was
extracted from Sentinel images

x The extracted data was then interpolated using ArcGis is software. There are two methods to carry out interpolation,
Inverse distance weighted (IDW) and Kriging technique.

x The analysis of the data was carried out to generate the contour map and digital elevation model of the reservoir. Reservoir
capacity at various elevations was then computed
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Indira Sagar Narmada river
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Grid with 200 m interval prepared over entire reservoir of Indira Sagar Project
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Water Surface Profiles using Sentinel data

Water Elevation EI (m) Water Spread Area (km?) Water Spread

262.00 782.82
260.00 708.83
258.00 631.58
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Water Elevation EI (m) Water Spread Area (km?) Water Spread
254.00 513.47
252.00 462.51
250.00 403.76
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x Bathymetric survey using multi beam technique

U Hydrographic survey with multi beam method along with single beam
method was also conducted near the dam and intake for 1:1 mapping of the
reach of about 1km from dam axis, as this area is crucial from sediment

deposition point of view.

U Before the actual survey work, the sensor of multi beam Echo-sounder was

calibrated with respect to i) Sun’s Azimuth ii) Angle of Vessel with respect to

Northing and Easting iii) Depth. Boat equipped with multi beam echo
sounding system near intake area for

. . ower generation
UlIn the present study of multi beam survey Norbit system was used for P J

bathymetric survey
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Result and Discussion

U The data acquired from the single beam was analysed in the GIS software to prepare the detailed contours and digital

model to assess the losses in the capacity

U Comparison made between the longitudinal profile of the pre-impounding and 2019 survey

U The results indicate the delta front of deposition has advanced to a distance of 35km from dam axis

U The depth of sediment deposit at this location is about 14m

U The data acquired using Multi Beam survey was analysed in GIS software and 1:1 mapping of the area near the dam

structure
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Comparative Table showing Original, SRS and IBS Results

Volume
Contour El. Area (Sq. km) (Mm?)
Original 2020

206 5.76 19.90442
210 8.78 48.77997
214 12.28 90.71128
218 17.53 150.0346
222 24.95 234.5706
226 33.76 351.5474
230 60.04 481.6094
232 71.07 644.3924
234 91.35 829.6324
236 121.06 1041.36
238 151.09 1312.965
240 186.42 1649.867
242 238.5 227.69 2063.309
244 275 275.78 2566.029
246 312 305.84 3147.399
248 353 344.30 3797.16
250 414 403.76 4544.434
252 464 462.51 5410.043
254 536 513.47 6385.582
256 600.52 7497.93
258 649 631.58 8729.379
260 731 708.83 10069.05
262 910 782.82 11560.1

Cumulative Volume (Mm3 11560.1
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longitudinal profile of the pre-impounding and 2019 survey
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Capacity of the reservoir got reduced in the upper stretch
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Volume (Mm3) V/s Elevation (m) curve for Indira Sagar Reservoir
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Wire Frame View of Narmada River after Single View for Narmada River after Single Beam
Beam Bathymetric Survey near dam Bathymetric Survey
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Three-dimensional view of river bathymetry developed by multibeam bathymetric survey
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Conclusion

U The combination of Single Beam and Multi Beam Bathymetric Survey was very much suitable for assessing
the sediment deposition pattern in storage reservoirs and revising the Elevation- Capacity curve

U Overall reservoir capacity of Indira Sagar reservoir got reduced by 6 to 7%. And the sediment deposition
occurred in the upstream reach of the reservoir (i.e. live storage)

U Bathymetric survey is the most direct and accurate method to evaluate reservoir capacity

U Such a survey must be conducted at each reservoir to evaluate the efficacy of the reservoir over sediment
deposition over the years

U Multi Beam Survey of the critical area can provide detailed map of reservoir, which can be utilized for
optimizing reservoir operation
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