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Introduction ( contd)

. = CPGB Background
e Brahmaputra River Characteristics
" = Geological Factors
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Majuli Island in Assam
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Background & Problem Statement
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Channel Behavior with Flow and
River Stage

= Geomorphology, sediment yield and transport
mechanisms of the Brahmaputra are unique,
and have led to:

- Multi-channel Character (Three to six channels
separated by islands and mid-channel bars
under low flow conditions)

- Shifting or channel migration under flood
conditions

-Severe bank erosion.




Geological Factors

e Due to location in a seismic zone, major
earthquakes like that of 1950 cause numerous
landslides and rock falls in the mountains and
foothills generating large quantities of
sediment to enter the river system as a slug.

Resulting disturbance to the normal flow
regime over a long period of several decades
as the extra sediment load works its way
downstream.




Challenges

 Based on the satellite image estimation of
area eroded in Brahmaputra for the recent
years of 1997 to 2007-08 ( Sarma, 2009), the
total land loss per year (excluding avulsion) is
reported to be 72.5 Sq.km/year. The erosion

wiped out more than 2500 villages, 18 towns,
croplands, sites of cultural heritage and tea
gardens affecting lives of over 500,000

people.




Challenges (Continued)

 Based on records, the average suspended
sediment (Bed-sediments and wash load)
transport rate (June to September) is reported
as approximately as 2 million tons/day at
Pandu. The average discharge of the
Brahmaputra through Assam is 8,500 to
17,000 cubic meter/sec. Average annual flow
rate at Pandu is about 16,000 cubic meter/sec.




Challenges (Continued)

e Based on records from 1954 to 2004, high
flood occurs on average once every 5 years.
But the frequency and magnitude of floods
have increased in recent years. The average
area flooded for the 9 years of highest flood is
2 million ha or 20,000 square km (Say 400 Km
X 50 km) or about 25% of area of Assam. The
social disruption and costs associated with
flooding have been rising.




Challeges (Continued)

Embankments built to prevent floods are only
partially effective for numerous reasons:

— Inadequate Design with low freeboard. They can
contain only floods up to a certain magnitude.

— They are non-continuous in many areas, have gaps
where tributary streams enter the embanked river

— Susceptible to failure from continued river bank
erosion, geotechnical instability, improperly designed
or lack of seepage control measures.

— Inadequate regular maintenance and repair.




River Bank Materials & Erosion

Mechanism
" Suspended sediments and River Bank materials of
the Brahmaputra river consists of generally fine
sand-0.06 to 0.09 mm, respectively.

Bank Materials consist of generally varying

proportion of fine sand, silt with occasional
presence of minor amount of clay

Bank formation and rate of recession are
controlled by the Fluvial processes, whereas the
mechanism of bank failure is determined by the
Engineering Properties of the Soils.










Braided Channels of Brahmaputra
near Majuli




Braided Channels of
Brahmaputra near Tezpur




Braided Channels of
Brahmaputra near Kaziranga




Braided Channels of
Brahmaputra near Guwahati
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Braided Channels of
Brahmaputra near Goalpara
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Erosion at Molual Kalita Gaon




Erosion at Molual Kalita Gaon




Brahmaputra River Bank Erosion

Majuli













Majuli




Maijuli (Continued)




Majuli (Continued)







Majuli-Mid area










Progression of Bank Erosion
Observed recently on March 14, 2016.

River bank erosion /Failure at Neematighat




Photograph of Bank Erosion
(Contd.)

River Bank Revetment Failure at Neematighat




Photograph of Bank Erosion (Contd.)

Bank Erosion/Failure at Majuli Island




Photograph of Erosion(Contd.)

View of the eroded River Bank downstream of Spur No.1





































Examples of Non-structural Measures Designed
by the CPGB Team Members: Fioodplain Ecosystem

restoration in the Lake Borgne area of Mississippi River outlet










Examples (COntd.)ZExampIe of a robust river

bank erosion mitigation plan (in China)




Examples (Contd.)

lllustration of a robust river bank Erosion mitigation program in China employing use
of native plant species anchored or interspersed with matrix of native species with
modular materials (Typical Cross-section)
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Summary & Conclusions

. 1. The Brahmaputra River has devoured nearly 4000
. sq km of land, at a rate of 80 sq km. per year during
'+ the last 50 years, wiped out more than 2500 villages;

18 towns, affecting nearly 500,000 people.

2.. Severe erosion caused by the river at locations
such as Majuli, Rohmoria, Kaziranga have reached
critical stages.




3. Erosion Control and restoration of Majuli can be
effectively engineered by structural and
nonstructural measures, but limited progress have
been achieved so far.

4. Bio-engineering /non-structural measures
must be considered in many locations along the
Brahmaputra River and its tributaries for cost
effective mitigation and environmentally sound
restoration .

5. Time is running out. An effective road map for long
term solutions of riverbank erosion in the state must
be developed NOW.










