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BRAHMAPUTRA BASIN
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¢ The total catchment area = 5,80,000 sg km.

(China = 293,000 sq km, India = 195,000 sq km, Bhutan=45000 sq km and
Bangladesh=47000 sq km)
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< The Brahmapufra river is Jomed uby 52 numbers of Major :

tributaries from both north and south bank.
(Total no of major and minor trlbutarles In Brahmaputra and Barak Basin = 121)

Flood dlscharge of Brahhmaputra basin is fourth hlghest in
the World. Its annual sediment transport is about 700 million
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Category Area (S5q. km) % of Total Area
Built Up Land 3162.58 1.63
Agricultural 50374.57 2591
Forest 107824.27 55.48
Grassland 8531.46 4.39
Wasteland 10117.28 5.20
Waterbodies 11265.77 5.79
snow/Glaciers 3107.07

Populatlon DenS|ty in flood plaln is more than 397 persons per sq. km
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Rainfall distribution in the Brahmaputra basin
Average Annual Rainfall (1971-2005)

Symbol Rainfall (mm) Area [Sq. km) % of Total Area
| 1200-1400 3124.43 1.61
| 1400-1600 8588.73 4.42
N 1600-2000 23128.44 11.90
I 2000-2500 32630.23 16.78
I 2500-3000 73810.65 37.97
I 3000-4000 51351.76 26.41
] 4000-5000 1007.75 0.52
I 5000-6000 558.03 0.29
] >6000 212.98 0.11
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RIVER SYSTEM OF THE BRAHMAPUTRA & ﬁKI‘fK[’(""ﬁIVE’
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Narrow elongated U-shaped valley
W, e opening towards the Bay of Bengal
Valley : 80 to 90 Km, iy 4% %1 branch of approaching Monsoons

River : 6 to 10 Km g : ] s :




LONGITUDINAL PROFILE OF THE BRAHMAPUTRA RIVER SHOWING
ITS GRADIENT AT DIFFERENT PLACES
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Distance in hundred km.

The sudden drop in elevation of the river (around 3 km in a distance of 300 km)
indicates the energy gained before entering Assam.



Landsat image (April, 1988) around Passighat showing
development of braiding where the Dihang river enters India

A sudden decrease in slope near Passighat results in a large amount of
sediment deposition, giving rise to development of prominent
braiding pattern of the river in its flood plain in Assam.
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EROSION IN ASSAM

Since 1954
Total area eroded = 4,27,000 ha
Rate of erosion = 8,000 ha/year
No. of villages eroded =2,534
Families affected =1,25,000
Affected Reaches

Moderate to Severe =130

Most Severe = 15

Oil Installations/Tea Gardens/
Important Towns and Cities/
Heritage Sites = 18

After the devastating floods of 2004 in Assam —Task Force constituted by Govt. Of
India evaluated cumulative Loss due to flood damage & erosion (at 2004 price level)
in the state. Loss due to Flood damage & Erosion worked out as Rs.36000 Crs.
Updating to 2010 price level Rs.62000 Crs



Brahmaputra widening
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1. First survey (1912-28): area: 3,870 km?

2. Second survey (1963-75): area: 4,850 km?

3. Third survey (2006 NESAC): area: 6,080 km?
INDICATIONS

The river area has increased by about 50% due to erosion




VISIT OF PANDIT JAWAHARLAL NEHRU, HON’BLE
PRIME MINISTER AT DIBRUGARH ON 4" SEPT 1954

No. 6. The Prime Minister inspected Dibrugarh erosion on
4th September, 1954,

No. 4 Visit of Minister for Irrigation & Power to Dibrugarh on
22nd August, 1954,
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ACUTE EROSION OF RIVER BRAHMAPUTRA AT DIBRUGARH

TOWN

OBSERVED IN 1954

No. 5. The failure of 1954 revetment.

16



NATIONAL FLOOD POLICY, 1954

After the unprecedented flood of 1954, the Government of India announced a
National Flood Policy under which immediate, short-term and long-term flood
protection measures were suggested.

* The Immediate Measures (till the end of 2" year)
— Embankment
— Drainage channel
— Intensive collection of Data/investigation
* The Short-term Measures (from 3™ to 7t" year)
— Embankment -
— Channel improvement
e The Long-term Measures

(from 8% to 12t year and Beyond)

— Construction of storage reservoir
— Additional embankments

The Story of Dibrugarh and Palashbari, 1954

Subsequently, “Outlined plan for flood control in Assam” along with various
comprehensive plans were prepared and the priority areas, which need immediate
and urgent attention were identified. Accordingly, the Water Resources Department
has been implementing these flood management measures in reaches so
necessary, as per recommendation of Rastriya Barh Ayog (R.B.A).



Dibrugarh

First Bank Protection work
Flood protection started

1954
1955




Strong political will, Funding and Cooperation




Extensive riverbank protection or anti-erosion work was started only after
the flood protection embankments became more and more vulnerable to
breaches from erosion.
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Due to consequent widening of the river, the embankment system also
becomes vulnerable at many reaches and as a result, adequate flood
protection was lost. Since then, more emphasis was laid on building anti-
erosion/bank protection works commencing about 20 years after
embankment construction.




Erosion and Accretion in Brahmaputra river
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Bank Protection works

A. Temporary
B. Permanent



Permeable Structures

Elements :
1. Porcupines
2. Cribs
3. Tree Branches
4. Screens



Permeable Structures

Elements : Porcupines







Storage Yard for Porcupines




Carrying porcupines to site




Layout of typical porcu¢pine spur
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Porcupines in Action (during floods)



Permeable Structures

Elements : Cribs (Normal)




Permeable Structures

Elements : Cribs (strong)




Permeable Structures
Elements : Tree Branches

Bally anchors

driven in bank Branches : HEL

Steel cable

X fj?“-“\"’% 2 , River bed
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Stone weights
(stones in crates)

for vertical hold

(NOT TO SCALE)

LAYOUT OF TYPICAL TREE SPUR







Cribs with
double
members and
cross bracings
for strength.




c -
= Q
T 3 >
e o w3
b o 2B
= v ._mm
o2 €%
o Q
o 'c >
.n a
O >







. L
aih
o

‘even after failure - Cribs



’




Transport of porcupine members by boat
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RCC Parciin




woring by
rope
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Pile spurs of wooden ballies



Ballies for
onstructing
bally spur




Erecting
gantry for
bally pile
driving at

desired

location




Erecting
bally pile at
desired
location







Permeable Structures

Function served : Dampening




Permeable Structures
Function served : Sedimenting




Permeable Structures
Function served : Diverting




Permeable Structures
Function served : Diverting




Permeable Structures

nstruct. material : Bamboo, Ballies




Permeable Structures

Tree Branches

nstruct. Material
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