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"Pain reaches the heart with electrical speed, but truth moves to the heart as slowly as a glacier" 

 

Barbara Kingsolver 

 

Slow, that it is, a glacier probably has been also late in bringing into light any hazard which 

might someday befall us. 

 

The State of Uttaranchal has 968 glaciers (GSI, 1999) in 11 river basins together with 110 

glacial lakes. There are a large number of hydropower projects coming up in these river basins and any 

fluctuation in the hydrological regime is a concern for the Government. At the same time the State 

Government has to understand the magnitude of the possible risks emanating from glaciers so as to be 

adequately prepared in advance of any catastrophe.   

 

It is in this background the State Government has constituted an Expert Committee on Glaciers 

to advise upon the future course of action so as to minimize risk to population and economy. In the first 

meeting of the Committee held on 18 July 2006, it was suggested that rather than embarking on an 

altogether new line of research to address the above concerns a workshop be organized for wider 

dissemination of the State Government’s concerns together with assessing the status of existing 

knowledge on glaciers. The primary objective of the workshop is to identify persons working in the 

field of meteorological/hydrological/glaciological research and to assess the magnitude and quality of 

the existing data/information so as to quantify the magnitude of the problem and come forth with a 

viable management strategy. 

  

A one-day workshop was subsequently organized by Disaster Mitigation and Management 

Centre (DMMC), under the Department of Disaster Management (Govt. of Uttaranchal) on 4 

September 2006 at 10:30 a. m. in the Conference Hall of the centre.  

 

The presence of Shri N. S. Napalchyal, Principal Secretary, Disaster Management and Shri P. S. 

Jangpangi, Additional Secretary, Disaster Management for most of the time through out the day was 

deeply appreciated by all the participants.  

 

The following members of the Expert Committee on Glaciers were present in the workshop: 

 

S. N. Name Address 

1 Dr. B. R. Arora Director 

Wadia Institute of Himalayan Geology 

Dehradun 

2 Prof. D. K. Paul 

 

Prof. and Head 

Dept. of Earthquake Engineering 

Indian Institute of Technology Roorkee 

3 Dr. R. Dobhal Director 

Uttaranchal Council of Science and 

Technology (UCOST), Dehradun 

4 Dr. Pratap Singh Scientist E2 

National Institute of Hydrology, Roorkee 

5 Dr. H. C. Khanduri Senior Geologist 

Geological Survey of India, Dehradun 
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6 Dr. H. B. Vasistha Scientist 

Ecology and Environment 

Forest Research Institute (FRI), Dehradun 

7 Mr. K. P. Tripathi 

 

Principal Scientist 

Central Soil and Water Conservation 

Research and Training Institute 

(CSWCRTI), Dehradun 

8 Dr. D. P. Dobhal Scientist C  

Wadia Institute of Himalayan Geology 

Dehradun 

9 Dr. Piyoosh Rautela Executive Director 

DMMC 

Uttaranchal Secretariat, Dehradun 

 

The first positive omen was probably the turn up of participants in large numbers from far and 

wide that reinstates the resolve of the scientific community to share the concerns of the government. 

The details of the participants are as given below: 

 

S. N. Name Organization/Address 

1 
Shri I. P. Bajpai 

Director, Glaciology Division 

2 
Shri C. V. Sangewar 

Geologist (Sr.) 

Geological Survey of India 

Lucknow 

3 
Prof. R. C. Lakhera 

Professor 
IIRS, Dehradun 

4 
Dr. A. V. Kulkarni 

Scientist SG 

Project Co-ordinator, 

Snow and Glacier Project 

Marine and Water Resources 

Group, SAC, Ahmedabad 

5 
Shri Vijai Saran 

Dy. Director, River Data Directorate 

Central Water Commission 

New Delhi 

6 
Shri Gyamba P. Dorji 

Executive Engineer, Snow Hydrology 

Division 

Central Water Commission 

Kusupti, Shimla 

7 
Shri Rajeev Govil 

Sr. Manager 

8 
Shri Vijay Sehgal 

Manager (D) 

9 
Shri Atul K. Singh 

Dy. Manager 

Tehri Hydro Development 

Corporation Ltd., Rishikesh 

10 
Shri Vinod Kumar Verma 

Chief Engineer 

National Hydro Power Corporation 

Dehradun 
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11 
Dr. Manoj Arora 

Associate Professor 

Dept. of Civil Engineering, IIT 

Roorkee 

12 Dr. George Philip 

Scientist E 

13 
Dr. M. P. Sah 

Scientist E 

14 
Dr. Vikram Gupta 

Scientist C 

Wadia Institute of Himalayan 

Geology (WIHG) 

Dehradun   

15 
Dr. B. S. Kotlia 

Prof. and UGC, Scientist 

16 
Shri R. K. Dhumka 

Research Fellow 

Dept. of Geology, 

Kumaun University, Nainital 

17 
Shri Naresh Thakur 

Technical Officer C 

Snow and Avalanche Study 

Establishment (DRDO), Chandigarh 

18 
Dr. Ajay Naithani 

Research Scientist 

19 
Shri Y. P. Sundriyal 

Reader 

Department of Geology 

HNB Garhwal University, Srinagar 

20 
Dr. J. G. Pottakkal 

Post-doctoral Fellow 

School of Environmental Sciences, 

JNU, New Delhi 

21 
Dr. R. K. Ganjoo 

Director 

RCFOR-HG, 

Jammu University, Jammu 

22 
Shri Chaman Lal 

Asstt. Commandant/GD, 23rd Batallion 

23 
Shri Harinder Pal Singh 

Commandant (CCD), 8th Battalion 

Indo Tibetan Border Police (ITBP) 

Seemadwar, Dehradun and Chamoli 

respectively 

24 
Dr. M. S. Miral 
Young Scientist 

GBPIHED, Almora 

25 
Shri Swarn Shikar Pant 

Fellow 

Uttaranchal State Council for 

Science and Technology, 

Dehradun 

 

The members of the organizing committee of the workshop are as under: 

 

1. Dr. Swapnamita Choudhury, Junior Executive, DMMC, Dehradun 

 

2. Dr. D. P. Dobhal, Scientist, Wadia Institute of Himalayan Geology, Dehradun 

 

3. Dr. Pratap Singh, Scientist, National Institute of Hydrology, Roorkee 
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The workshop began at 11:00 hours with the opening words of Dr. B. R. Arora, Chairman of 

the committee. Dr. Arora started his address, putting forth firmly that the aim of the workshop is to 

bring forth preparedness and mitigate risks emanating from the large number of glaciers in the state.   

 

 
 

Dr. Arora then highlighted the importance of quantifying recession rates of the glaciers and its 

relationship with fresh water availability. He asserted the importance of having a hydrological and 

meteorological database that could be freely accessed by researchers. 

 

Congratulating Uttaranchal Government for being positive and acting in time for identifying 

possible disasters associated with glaciers, Dr. Arora said that the Government had approached the 

scientific community and the unexpected participation of all in the workshop shows the willingness of 

the scientific community to extend al support in return.  

 

The information and suggestions have to be integrated in a manner such that an effective 

strategy to prevent the loss of life and property can be worked out. To achieve this it is imperative that 

we record and analyze all data regarding discharge, water levels etc. of the important rivers. The 

meteorological data regarding rainfall, day to day weather conditions etc. has to be observed. The need 

of the time is an accurate inventory of glaciers and the nomenclature of all the glaciers and the glacial 

lakes in the state. Dr. Arora pointed out that the scientific community should focus on smaller glaciers 

more than on large glaciers like the Gangotri in order to bring our results in a smaller span of time. 

 

N. S. Napalchyal, Principal Secretary, Disaster Management, congratulated the Disaster 

Management team under him for being on the forefront of disaster management in the country. He 

spoke on how the government has a concern over the various disasters and plans to eradicate the 

disasters. The government knows very less about risks from glaciers and about the menace avalanches 

can create to the community.  
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Shri Napalchyal requested the scientific community to advise the government on how to 

identify the risks related to glaciers and work out short-term and long-term strategies. Any unnecessary 

anthropogenic activity that has to be curtailed to reduce the rate of recession of glaciers should also be 

identified. The complete inventory is Himalayan glaciers is of utmost importance and nomenclature of 

glaciers should be done. The state has high expectations from the scientific community of the state. 

Keeping in mind the socio-economic conditions of the region, the inputs of the workshop should aim at 

formulating the guidelines and recommendations at the earliest. 

 

P. S. Jangpangi, Additional Secretary, Disaster Management, took deep interest in the subject 

and requested all participants for their contribution in this regard. 

 

The workshop started with the first technical session at 11:00 hours. 

 

11:30 hours: Technical Session I: Glaciology/Geology 

 

11:30 hours: Mr. I. P. Bajpai, Director, Glaciology Division, GSI, Lucknow and C. V. Sangewar, 

Geologist (Sr.) 

 

11:45 hours: Dr. D. P. Dobhal, Scientist, Wadia Institute of Himalayan Geology (WIHG) 

 

12:00 hours: Mr. Niraj Thakur, Technical Officer C, Snow and Avalanche Study Establishement, 

Chandigarh 

 

12:30 hours: A. V. Kulkarni, Scientist SG, Project Co-ordinator, Snow and Glacier Project, Marine and 

Water Resources Group SAC, Ahmedabad 

 

12:45 hours: Dr. Pratap Singh, Scientist E2, National Institute of Hydrology, Roorkee 

 

13:00 hours: Dr. R. K. Ganjoo, Director, Regional Centre for Field Operations and Research on 

Himalayan Glaciology (RCFOR-HG), Jammu University 

 

13:15 hours: Dr. B. S. Kotlia, Prof. and UGC, Scientist, Kumaun University, Nainital 

 

14:30 hours: Technical Session II: Hydrology/Meteorology/Power 

 

14:30 hours: Dr. George Philip, Scientist, Wadia Institute of Himalayan Geology (WIHG) 

 

14:45 hours: Mr. Vijai Saran, Dy. Director, River Data Directorate, CWC, New Delhi 

 

15:00 hours: Dr. P. G. Josh, School of Environmental Sciences, JNU 

 

15:30 hours: Session III: Panel Discussion 

16:30 hours: Recommendation and Remarks by Chairman 

 

Dr. B. R. Arora requested to all the participants upon the start of the technical session that on 

the basis of knowledge exchange during the workshop, all participants should suggest a one-page 
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suggestion for the state in drawing up a strategy for effectively managing glacial risks. 

 

Mr. I. P. Bajpai, Director, Glaciology Division. Geological Survey of India, Lucknow, spoke on 

"Gangotri Township: Evaluation of Potential Hazard from Glaciers", highlighting on a few risks which 

may emanate due to glacial recession. Recession may lead to exposure for more erosion, which during 

flash floods might bring huge amounts of debris and moraine sediments along. Formation of supra-

glacial lakes in and around the Kedarganga and Kedarbamak periglacial regions in the Bhagirathi 

Valley has been identified. Mr. Bajpai suggested that seeing the geomorphic and erosion processes 

active in the region, there might be possibility of the Kedarganga stream being blocked. Continuous 

monitoring of the discharge of the river, especially above 3300 msl, is very important for in time 

prediction of any flash flood. 

 

Shri Napalchyal, raised the question as to who will monitor the station at great heights. Mr. 

Harindar Pal Singh, ITBP, Chamoli asserted that ITBP is not trained for running such equipments, 

however, protection can be provided by ITBP for personnel running the station. The collection of data 

was suggested by some to be taken up by National Institute of Hydrology, Roorkee. 

 

Dr. George Philip, Scientist, WIHG, spoke on the status and need to make a 'Glacier Inventory: 

Uttaranchal Himalaya', pressing on the need to demarcate the distribution on duties and sharing of data 

between organizations. Shri Napalchyal, pressed on the need to prepare a glacial hazard map overlaid 

on the habitat map of the region. 

 

Dr. D. P. Dobhal, Scientist, WIGH spoke on Snow and glacial hazards in Uttaranchal Himalaya: 

their potential and mitigation, exhibiting extensive work on glaciers in Uttaranchal and risk 

management strategy. 

 

Naresh Thakur, Technical Officer C, Snow and Avalanche Study Establishment (SASE), 

Chandigarh, work done by SASE in 'Avalanche hazard analysis, assessment and management in 

western Himalaya', providing definite statistics in avalanche fatalities and operating automatic weather 

stations in India. Mr. Thakur brought to light that weather stations established at a few places like 

Bhojbasa, Kalindi Pass and Shivling in Uttaranchal have been withdrawn owing to priority needs in 

J&K. Upon the enquiry of Dr. Arora whether such stations can be installed again Uttaranchal, Mr. 

Thakur affirmed positively that SASE has been thinking in this direction. 
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Mr. Thakur spoke in length on the measures SASE has been employing for avalanche 

mitigation measures, some measures turn up to be expensive and time consuming. Controlled methods 

of triggering avalanches have been employed. Massive awareness programs and forecasting are other 

fields the army has been using in the direction of mitigation. Avalanches has been affecting pedestrian 

movement, cutting off villages, affects vehicular movement, affects hill development, affects military 

operations, erodes soil cover, damages hill roads, dams small rivers, initiates rock fall, destroys forest, 

affects winter sports and tourism, disrupts communication, apart from affecting the psychology of the 

common people. Discussion also went towards SASE's Standard Operating Procedures (SOP). Shri 

Napalchyal requested SASE to take up specific in depth project on glaciers in Uttaranchal. 
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Dr. Anil V. Kulkarni, spoke on 'Snow and Glacier Studies', vividly bringing into light the 

recession of Himalayan glaciers. He pointed out that reports say glaciers have increased probably as 

larger glaciers might have been split into smaller ones. Work on Uttaranchal has been started with the 

collaboration of some academic institutions in the state. He also stressed the need of GIS based glacier 

inventory and also the use of Resourcesat Satellite data, which has already been perceived by him. 

Snow and glacier runoff modeling has also been discussed by him. 

 

 
 

Recognizing the extensive work by Dr. Kulkarni, Shri Napalchyal raised the question as to how 

much SAC, Ahmedabad can contribute towards the concern of the state of Uttaranchal in glacial risk 

management. To this Dr. Kulkarni said that sharing of data and information can be done, the procedure 

to advance towards that direction can be cleared up. 

 

Dr. P. Singh, Scientist E2, National Institute of Hydrology (NIH), Roorkee, spoke extensively 

on 'Water related disasters: Role of glaciers' and hydrological analysis NIH has been carrying out at 

several places in Uttaranchal. The measurement of discharge, radiation, rainfall, temperature, wind, 

relative humidity, sunshine, evaporation, sediments carried etc. has been discussed. Shri Napalchyal 

questioned Dr. Pratap if any observation has been made in relation to the rate of discharge and the 

recession of glaciers where NIH has observatories. Dr. Singh replied that there has to be more data for 

such observation. 

 

Dr. R. K. Ganjoo, Director, RCFOR-HG, Jammu University, Jammu spoke on 'Causes and 

effects of geological processes: A case study from Zanskar, Ladakh'. He pointed out that 

meteorological stations in Uttaranchal are very few and located very far apart. Dr. Ganjoo pressed on 

the issue of lateral marraines which are carried by the glaciers and in case of GLOF can cause serious 

damage downstream. 
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Dr. B. S. Kotlia, Prof. and UGC Scientist, Kumaon University and Mr. R. K. Dhumka, 

Research Fellow, proposed the role of Westerlies in recession of glaciers. Prof. Kotlia suggests that 

human intervention has no role in recession. There are in fact cycles of cooling and warming which are 

resulting in recession and accumulation eventually. However, in Himalayas glacial lakes have 

increased. He recommends that time specific sediment load and melt of the glaciers should be 

monitored near the snout. Geomorphological mapping is required to demarcate various landforms of 

glacial and periglacial origin. This can be done by field observations, remote sensing and DGPS. 

Automatic weather stations should be set up and observations made for different seasons. 

 

Dr. M. P. Sah, Scientist, WIHG spoke on 'Snow and Avalanche: Case Study from Maleri, 

Uttaranchal' and Dr. Vikram Gupta, Scientist E, WIHG, spoke on "Secondary hazards related to 

glaciers', also bringing into light strategies and policies one can adopt for glacier risk management. 

They both pointed out that documentation and database management is the need of the time for the 

state's concern on glaciers.  

 

Dr. Manoj Arora, Associate Prof., IIT Roorkee gave a research based presentation on 'Sub-pixel 

classification techniques for glacial cover mapping from Remote Sensing data. The work showed how 

accuracy can be met from Remote Sensing data and can be utilized for effective mapping of the 

Uttaranchal glaciers. 

 

Dr. J. G. Pottakkal, Post-doctoral Fellow, School of Environmental Sciences, JNU, New Delhi, 

spoke on 'Glacier Hazards and Disasters Impacts'. 

 

Dr. Ajay Naithani, Research Scientist, Department of Geology, Garhwal University, Srinagar, 

spoke in details with case studies on Uttaranchal Glaciers on the topic 'Avalanche Hazard: A case study 

from Uttaranchal Himalayas'. Collaboration from Garhwal University with SAC, Ahmedabad has been 

pointed out by Dr. Naithani to be producing good results for studies in Uttaranchal glaciers. 

 

Dr. M. S. Miral, Young Scientist, GBPIHED, Almora, spoke on 'GLOFs: Overview, Examples 

and Management'. 

 

Panel Discussion: 

 

The overwhelming involvement of the participants in the panel discussion has to be appreciated by 

DMMC. The discussion started at 16:30 hours. The participants had been requested to hand over their 

suggestions in the beginning of the workshop. The workshop, as was named, was definitely mind-

blowing. 

 

The panel members are as under: 

 

1) Shri N. S. Napalchyal, Principal Secretary, Department of Disaster Management  

2) Shri P. S. Jangpangi, Additional Secretary, Department of Disaster Management 

3) Dr. B. R. Arora, Director, Wadia Institute of Himalayan Geology, Dehradun 

4) Dr. Piyoosh Rautela, Executive Director, Disaster Mitigation and Management Centre, 

Uttaranchal Secretariat 

5) Dr. P. Singh, Scientist E2, National Institute of Hydrology, Roorkee 

 



-Brain Storming Session on Disasters Associated with Glaciers in Uttaranchal (DAG): Its Potential and 

Societal Perspectives - 

4 September 2006 

The recommendations of the participants are included in Enclosure 2. 

 

The important points which the panel discussed and summed up by Dr. B. R. Arora, Chairman of the 

expert committee of glaciers are as follows: 

 

1. The need for proper management of database (hydrological/meteorological and glaciological). 

The data can be contributed to a nodal agency (DMMC), who can manage and disseminate the 

data to genuine workers for proper management of disasters. 

 

The concern of many participants in this regard was the misuse of the data. In reality no body 

agrees to share the data. CWC agreed to give data which is sharable. SAC, Ahmedabad, WIHG, 

GSI and SASE, Chandigarh agreed to share. WIHG has installed around 60 seismographs in 

schools in Uttaranchal.  

 

2. Instead of starting new work in glacial disaster management, we can step into previous work 

and produce the information (glacier inventory, nomenclature etc.) as required. 

 

3. All information/data pertaining to glaciers, like water discharge, water level, meteorological 

data etc. should be made web-based by DMMC. 

 

4. There are merits and demerits of both Remote Sensing and ground based studies. However, 

both technologies and methods can be used to compliment each other. 

 

5. Modeling and numerical analysis of situation pertaining to glacial lake outburst floods has been 

considered by NIH and SAC, Ahmedabad. This can be followed up. 

 

6. Public Awareness programs should be taken up. Discussion about such risks (along with other 

disasters in hilly regions) should be included in chapters in school books. Children should be 

taught to educate elders at home. TV channels etc. should telecast discussions and awareness 

programs related to disasters. 

 

7. Working groups should be formed within researchers to take advantage of data and knowledge. 

 

8. CWC has monitoring stations in Uttaranchal. Information sharing from all available data 

collected by CWC, New Delhi can be requested. 

 

CWC has already constituted a similar committee at a central level with important 

organizations as members. CWC is requested to share the progress of the committee with 

DMMC. A visit from DMMC can be made to discuss the sharing of information and updates of 

the development in the committee. A request has been placed to CWC to include a member 

from DMMC in that committee. 

 

A formal request can be made to Member (RM), New Delhi for minutes of the meeting of the 

committee. 

 

For data during flood season a request can be made to Superintendent Engineer, CWC, 

Dehradun. 
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9. Project level/dissertation in glacial study can be done for more results in the field. 

 

10. ITBP/Indian Army can help in pointing out vulnerable areas. A strategy can be worked out how 

they can help the Govt. of Uttaranchal in rescue during emergency. 

 

Concluding the entire brainstorming session, Shri Napalchayal said the following: 

 

1. The expert committee should sit to discuss action oriented recommendation based on the 

suggestions and information gathered from the brainstorming session. 

 

The committee should categorize the recommendations to the Government as short-term and 

long-term measures 

 

2. The text books in standard IX, X, XI and XII can be revised to include information for glacial 

risks along with other disasters. 

 

3. Important data/Information available with the participants of the workshop be recognized and 

steps taken for compilation by DMMC. 

 

4. State universities and colleges should come up with sound research on disasters in the state. 

 

5. Shri Napalchyal praised the faculty of DMMC for spearheading disaster issue in the state. They 

should now follow up the course of action for mitigating the identified disasters. 

 

6. There is an acute need for public awareness. 

 

At the end, Shri Napalchyal expressed his gratefulness to the participants from near and far and 

from different organizations. He thanked the members of the committee for taking up the responsibility 

assigned to them sincerely. He especially thanked Dr. B. R. Arora, chairman of the committee for 

guiding the committee in the right direction. With the hope of continued co-operation from all 

participants, Shri Napalchyal ended long, but interesting day. 

 

 

    

 

 

      

 

    

 

        


