
Volume 10  No. 2  July 20213

Chamoli Valley Flood and its Impact on Hydro-Power 
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ABSTRACT

Park, a UNESCO World Heritage Site in the outer Garhwal Himalayas in Uttarakhand state, India. 

river, and in turn the Alaknanda – the major headstream of the Ganges. According to some reports, 

hydro-power works in the valley 
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1. INTRODUCTION

The region consists of high mountain ranges with steep 
topography including the second highest peak in India, 

ranges are made up of high grade metamorphic and 

is composed of sedimentary and low-grade metamorphic 

Fig. 1(a)
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Fig. 1(b)

This high-altitude area consists of glaciers and snow 
peaks which melt during the spring and summer season 

of the perennial sources of water and steep topography, 

or under construction and many more are proposed to 
be constructed in the area across many of the tributaries 

2.  PROBABLE CAUSES OF CHAMOLI 
FLOOD

2.1 Climatic Factors

There is a steady rise in maximum temperature in the 

all intricately linked tributaries of the Ganga – caused 

stress-release fracturing and increased exposure to 
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and frost cracking has been used to explain increased 

2.2  Glacial Outburst

According to glaciology and hydrology department of IIT-

possibility of water pockets and lakes inside the glaciers 

Fig. 2(a) Fig. 2(b) : Maximum temperature trends in the Chamoli area 

Fig. 3

Fig. 4(a)  Fig. 4(b) 
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associate professor with the department of geosciences 

2.3  Crack Formation in Rock Mass

image of the peak, which was captured on 2 February - 

was this crack that further increased causing an enormous 

increased causing an enormous block of rock and ice 

2.4  Heat Generation/ Melting of Snow

the mass of rock and ice ploughed through a deposit of 

(a)     (b)

Fig. 5

Fig. 6(a) Fig. 6(b)
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satellite imagery of the area in the following days, which 

rock and ice ploughed through the Rishiganga power 

2.5  Glacial Lake Outburst Flood (GLOF)

resolution images (taken by coincidence just as the debris 

landslide or rockfall had happened approximately 22 km 
upstream of the hydropower site, just below Ronti peak 

3. ANALYSIS OF ROCKFALL /HEAT 
GENERATION AND SNOWMELT

corresponds to typical heights of such hanging glaciers 

energy during the fall and dissipatedenough heat (due to 

(a)

Fig. 7(a) 

(b)

Fig. 7(b)  
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large impact on present ice, which might  possibly took 

m3 of ice was dislodged to the west of the current rockslide 
in 2021, taking bed rock with it along the way, resulting 

 m3

Imagery from 2 December 2020, when the area was not 

debris settles on top during the fall, ice was protected 

As some of this ice body was still present just after the 

suggesting water-saturated sediments were mobilised 

4.  IMPACT OF CHAMOLI FLOOD 

4.1  Impact on Delhi

Flash floods in  Chamoli increased turbidity of raw 

4.2  Flood impact on Chardham road project

The deluge of pictures of the glacier burst in Chamoli 
raised fresh troubles for the ongoing Char Dham road 

and widening of roads adjoining glaciers and landslide-

Hinduism from spread of  Buddhism  in India, breathed 

4.3  Hydropower Projects Face Public Anger after 
Uttarakhand Flood Tragedy

on melting glaciers, was made worse by construction of 

´Hydropower projects, which use large-scale blasting, 
tree felling and tunneling, most certainly added to the 

4.3.1  Fate of NTPC’s Tapovan Hydro-Power  Project 
Hangs in Balance 

Details of Hydro-power projects damaged due to Chamoli 

Table 1 : Hydr-Power Projects Damaged in 
Chamoli Flood

S N Name (Latitude/
longitude)

Capacity 
(status)

1 R i s h i  G a n g a 
H y d r o p o w e r 
Project

(Operational)

2
V i s h n u g a d 
H y d r o p o w e r 
Project

construction)

3 V i s h n u p r a y a g 
Hy d ro  E le c t r i c 
Project (Jaypee 
Group)

400 MW 
(Operational)

4 V i s h n u g a d 
Pipalkot i  Hydro 
Electric Project

444 MW 

construction)
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Hydropower Project, was the second hydropower plant 

in the remote sensing images taken before and after the 

 

Fig.10 : National Disaster Response Force (NDRF) and  Indo 
Tibetan Border Police (ITBP) search for workers trapped in a 

5. CONCLUSIONS

Rishiganga and Dhauliganga and Alkananda-all 

in friction caused melting of snow and sudden 

Fig. 8  
 

Fig. 9  
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and large numbers of hydro project planned for the 
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