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  Forest Soil and Land Reclamation Division of 

Forest Research Institute, Dehradun organized an 

awareness seminar on, “Water Conservation, 

Management, Development and Sanitation’’ on 

March 1
st
, 2018 at FRI, Dehradun.  The seminar 

was sponsored by Government of Uttarakhand, 

under its initiative: “Water for Welfare” and 

moderated by Alternate Hydro Energy Centre IIT 

Roorkee. The purpose of the seminar was to 

create awareness on proper harnessing, 

management and utilization of water and its 

resources in Uttarakhand.  

        The following dignitaries and participants’ were present for discussions and interaction of 

future strategies and road maps for “Water Conservation, Management, Development and 

Sanitation” on 1
st
 March 2018  

 

1. Dr. Savita, IFS,   Director  , FRI 

2. Dr. Neena  Grewal Project Director, UDWDP 

3. Dr. P.R.Ojaswi,  HoD & Principal scientist, Division of Hydrology and 

Engineering, IISWC-ICAR, Dehradun 

4. Dr.  Bhaskar. R. Nikam, Scientist-E, Water Resource Planning division, IIRS, 

Dehradun 

5.  Dr. Vaibhav Garg, Scientist-E, Water Resource Department, IIRS, Dehradun 

6. Dr. D.R. Sena, Principal scientist, Division of Hydrology and Engineering 

  IISWC-ICAR, Dehradun  

7. Dr. Ruchi Badola, Scientist-G & HoD, Department of Eco Development and 

Planning,  WII,  Dehradun 

8. Dr. S. A. Hussain, Scientist-F, Landscape Level Planning and Management, WII,  

Dehradun 

9. Dr. M.K. Gupta, Retd. Head & Scientist-F, FS&LR Division, FRI  

10. Dr. H. S. Ginwal, Dean (Academic), FRI Deemed University, Dehra Dun 

11. Dr.Aarti chaudhary ,IFS, Head,Silviculture Division, FRI,Dehradun 

12. Dr. V. P. Panwar, Head, FS&LR Division, FRI, Dehradun 

13. Dr. Amit Pandey, Forest Pathology Division,FRI,Dehradun 



14. Dr. P. K. Pandey, Head, Botany Division, FRI, Dehradun 

15. Dr. Kishan Kumar,Head Forest Products,FRI,Dehradun 

16. Dr. Mridula Negi, Head, ECC&FI Division, FRI, Dehradun 

17. Dr. A. K. Pandey, Head, Extension Division, FRI, Dehradun  

18. Dr. Vineet Kumar, Head, Chemistry Division, FRI, Dehradun 

19. Dr. Vikas Rana, Head, Cellulose & Paper Division, FRI, Dehradun 

20. Dr. Mohd. Yusuf, Head, Entomology Division, FRI, Dehradun 

21. Dr.Ajay Thakur Scientist-F, G&TP Division,FRI,Dehradun 

22. Mrs. Neelima Shah, IFS, Registrar, FRI, Dehradun 

23. Dr. Dinesh Kumar, Scientist-G,  Silviculture & Forest Management Division, FRI 

24. Dr. Manisha Thapliyal, Scientist-F, Silviculture & Forest Management Division,  

25. Dr.Omvir Singh Scientist-E,  Silviculture & Forest Management Division, FRI 

26. Dr. Parul Bhatt Kotiyal, Scientist-D, FS&LR Division, FRI 

27. Dr. B. M. Dimri, Scientist-D, FS&LR Division, FRI 

28. Dr. Nawa Bahar, Scientist-D,  Silviculture & Forest Management Division, FRI 

29. Dr. Vedpal Singh, Scientist-C,  Silviculture & Forest Management Division, FRI 

30. Dr.S.K.Sharma Scientist-D, Forest Research Institute 

31. Dr. Tara Chand, Scientist-D, ECC&FI Division, FRI 

32. Dr. Parmanand Scientist, Ecology , ECC&FI Division, FRI 

33. Dr. Hukum Singh, Scientist-C, ECC&FI Division, FRI 

34. Sh. Manoj Kumar, Scientist-B, Forest Informatics Division, FRI 

35. Smt. Roshni Chauhan, Technical Officer, FS&LR Division, FRI  

36. Sh. Antrix Soni, Senior Technical Assistant, FS&LR Division, FRI 

37. Sh. Sushil Bhattarai, Technician (Research), FS&LR Division, FRI 

38. Dr. Manoj Kumar, LA/FA, FS&LR Division, FRI 

39. Ms Anvita pandey( SRF) CEDAR NGO 

40. Ms. Ishani Sachdeva  (RA) CEDAR NGO 

41. Mr. Prateek Sengupta (RA) CEDAR NGO 

42. Dr. Priyanka  Bankoti Assistant professor SGRR PG collge 

43. Ms. Shivaranjini Research Scholar, Forest Research Institute, Dehra Dun 

44. Ms. Sachi Pandey, Research Scholar, FRIDU 

45. Sh. Inder Singh, Research Scholar, Forest Research Institute, Dehra Dun 

46. Sh. Sanjay Aswal, FA, FS&LR Division, FRI 

47. Sh. Prankur Dobhal, FA, FS&LR Division, FRI 

48. Ms Archana Rawat MIT,Rishikesh 

49. Mr.Ankit Nautiyal MIT,Rishikesh 

50. Mr.Kuldeep singh Negi MIT,Rishikesh 

51. Ravinder singh Garkhwal MIT,Rishikesh 

52. Sagar Vishwakarma MIT,Rishikesh 

 



Dr. Savita, IFS Director FRI was chief guest 

for this seminar and gave her inaugural 

address in which she told that water covers 

71% of the earth’s surface and it’s vital for 

all known forms of life. Freshwater is a 

scarce resource. Only 2.5% of the 1.4 Billion 

km
3
 of water on earth is freshwater fit for 

human consumption and most of this is 

inaccessible-nearly 70% is locked up in 

glaciers, snow and ice. Water conservation basically includes all the policies, strategies and 

activities to sustainably manage the natural resource of fresh water, to protect the hydrosphere, and 

to meet the current and future human demand.  As time advances, water is becoming scarcer and 

having access to clean, safe, drinking water is limited among countries. At present only about 0.08 

percent of all the world’s fresh water is exploited by mankind in ever increasing demand for 

sanitation, drinking, manufacturing, leisure and agriculture. According to WHO (2011) 

organization, about 80% of all the diseases in human being are caused by water. The major problem 

with ground water is that once contaminated, it is difficult to restore its quality. Nearly 76 million 

people in India do not have access to safe drinking water. Almost 19,000 villages across the country 

still do not receive regular water supply. The Asian Development Bank has forecast that by 2030, 

India will have a water deficit of 50 per cent. The Union Ministry of Water Resources has estimated 

the country’s current water requirements to be around 1100 billion cubic meters per year, which is 

estimated to be around 1447 billion cubic meters for the year 2050.  

Several initiatives have been undertaken to deal with the water crisis looming ahead of India, both 

by government and non-government bodies. 

In 2014, the 20,000 crore Namami Gange 

program was announced by the Union 

Government. It is a holistic program that not 

focuses on cleaning the Ganga, along with 

setting up biodiversity centers, toilets along 

the river banks to reduce pollution in the 

river. Likewise FRI has also prepared and 

submitted a Detailed Project Report (DPR) 

on Forestry Interventions for Ganga. After 

https://en.wikipedia.org/wiki/Sustainably
https://en.wikipedia.org/wiki/Natural_resource
https://en.wikipedia.org/wiki/Fresh_water
https://en.wikipedia.org/wiki/Hydrosphere
https://en.wikipedia.org/wiki/Demand
https://en.wikipedia.org/wiki/Drinking_water
http://swachhindia.ndtv.com/projects-worth-rs-1050-crore-announced-to-clean-ganga-5298/


her inaugural address she   

delivered a presentation on DPR on 

Ganga. FRI has suggested 

maintenance of forested basins and 

catchments those function as 

‘sponge’ and supply a high 

proportion of freshwater through 

streams and rivers originating in 

upstream catchment Riparian 

forests perform functions of 

‘natural buffers’ and ‘biological 

filters’. Suggested approaches to 

river management emphasize the riverine landscape or ‘river scape’ perspective as running waters 

are open ecosystems. ‘Forestry interventions’ on a scientific basis are pertinent for river 

conservation, specifically river rejuvenation and overall ecological integrity of river ecosystems so 

as to enhance the productivity and diversity of the forests in headwater areas and all along the river 

and its tributaries. The availability and quality of water in the river have been increasingly 

threatened by over use, misuse and pollution, and both are strongly influenced by the extent and 

condition of forests in the upstream and downstream areas. Water resource planning is very 

challenging. Since sources of water cross many national and some time international boundaries.  

Cleaning up rivers is not the only solution India should look at, as rainwater and groundwater 

resources of India are also facing risk. Groundwater meets 25 per cent of total supply of water in the 

world, remaining 75 per cent supply is met by surface water sources of rivers, lakes etc.   With 

continuous efforts by both government and non-government bodies to improve the water situation 

in India, undoubtedly improvements have been achieved with regard to water accessibility. Most 

likely FRI is going to prepare DPRs on 

Forestry Interventions for major rivers of 

India in time to come. Before that Head 

FSLR Dr. V. P. Panwar formally 

welcomed all the participants and gave the 

briefing about seminar and its contents 

after that Dr. Parul Bhatt Kotiyal, scientist 

and seminar coordinator conveyed the 

vote of thanks to all resource persons, 

participants and guest. 

In this seminar a good attempt was made 



for spreading awareness by means of 

lectures by eminent Scientist and 

forest officers on watershed 

management in Uttarakhand 

conserving our rivers, groundwater 

level by water resource planning, and 

proper utilization of rainwater, 

groundwater monitoring by remote 

sensing.  

Technical session I started with a 

presentation on “Water scarcity in 

India and water resources planning” by Dr.  Bhaskar. R. Nikam, Scientist-E, Water Resource 

Planning division, IIRS, Dehradun, Discussed that there is inadequate access to safe drinking 

water by over 1.1 billion people and ground over drafting leading to diminished agricultural yields. 

Overuse and pollution of water resources harming biodiversity. Regional conflicts over scarce 

water resources sometimes resulting in warfare . He also stated that According to the International 

Water Management Institute (IWMI), by 2025, 1.8 billion people will live in countries or regions 

with absolute water scarcity. Today, most countries in the Middle East and North Africa can be 

classified as having absolute water scarcity. By 2025, these countries will be joined by Pakistan, 

South Africa, large parts of India and China, and a number of other regions. He said that may be the 

problems are in Water Availability, Quantification, Water Quality assessment, Water 

distribution; Water Use the crisis is not having too little water to satisfy our needs. It is a crisis of 

management of water so badly that billions of people and the environment suffer.Water Vision of 

India suggest that there should be optimal sustainable development maintenance of quality efficient 

use of country’s water resources to match the growing demands, active involvement of all 

stakeholders achieve accelerated, equitable economic development of the country. He also 

suggested methods for water resources management Assessment of resources. Like assessment of 

needs/demands, optimal mechanisms to meet the demands through available resources with 

futuristic planning, checks & bounds on the usage/wastage of resources, mechanism for periodic 

updates in polices and strategies, innovations and implementations      

Dr. Neena  Grewal Project Director, UDWDP, WMD, Uttarakhand gave a presentation on  

“Watershed Management in Uttarakhand” she started with introduction on watersheds stating 



that watershed is a Geo-hydrological 

unit from which water drains out from a 

single point Large watersheds are 

sometimes referred to as river basins 
16%  of the country’s GDP is accounted 

from agriculture. 60% of the population 

is dependent on agriculture as primary 

livelihood.65% of the agriculture is 

rainfed - 86 million hectares High 

incidence of poverty in these areas as 

low land labour productivity, limited employment opportunities State population is 10.1 million- 

36% population lives below poverty line. She gave some insight into Uttarakhand Decentralized 

Watershed Development Project - Phase- II Project Development Objective Is to increase the 

efficiency of natural resource use improve the productivity of rain-fed agriculture by participating 

communities Watershed Treatment and Source Sustainability .Water source rejuvenation , 

conservation and harvesting measures, soil & moisture conservation interventions. Rain-fed 

Agriculture Development ,  Agriculture and Horticulture ; Animal Husbandry ; Fodder Production 

Enhancing Livelihood Opportunities Agribusiness Support; Support for Vulnerable Groups;  

Consolidation of Gramya - I Social Mobilization and Participatory Watershed Planning Social 

Mobilization Preparation of 

GPWDP/MWS Plans  

“Sustainable water conservation 

techniques in Uttarakhand” by Dr. 

P.R. Ojaswi,  HoD & Principal 

scientist, Division of Hydrology and 

Engineering, IISWC-ICAR, 

Dehradun  he discussed about the 

analysis covering both the supply and 

demand - for planning and 

sustainable development of water 

resources major  information/ parameters  which he discussed was water availability of source 



(stream, spring, wells etc), the proportion of the available water used to meet water demands 

(domestic livestock, agricultural and environmental), when and where in the catchment-command, 

water shortages are most likely to occur seasonal variations in all these parameters. He also gave 

insight into drainage Line Treatment and told that drainage line   carry runoff and sediment flow. 

They may have different forms such as drainage channels, gullies, natural / artificial waterways, 

streams, rivers or torrents. The main objectives are to  check soil erosion in the channel bed and 

adjoining  lands, improve moisture for biomass production, protect banks/side slopes from 

undercutting or scouring, recharge ground water or springs, flow guidance, bank protection and / or 

land reclamation in the downstream torrents. He apprised the guest at seminar regarding 

Sahastradhara that how the Area: 64 ha was transformed to a lush green watershed various soil and 

water conservation measures such as; slope stabilization measures, diversion drains, contour 

trenches crib structures, retaining 

walls bench terracing, geo textiles, 

live check dams, gabion check dams 

and spurs etc. In the concluding 

remarks he told that catchment of 

the water source should be marked 

for its sustainable development, for 

long-term planning proper 

hydrological investigation must be 

carried out to characterize the 

source, rainwater conservation is the 

only means to augment yield of water sources. 

A presentation on “Remote Sensing application in studying water resources”. Was delivered 

by Dr. Vaibhav Garg, Scientist-E, Water  Resource Department, IIRS, Dehradun he first 

introduced regarding remote sensing Measuring environmental variables without any direct contact 

with a target Measuring  strength of electromagnetic radiation Extraction of valuable information 

from the remote sensing data uses mathematically and statistically based algorithms. he apprised the 

guest and participants regarding  factors which affects   Spectral Signal of Water Time of year such 

as Sun elevation angle Aerosol and molecular content of atmosphere water vapour content of the 

atmosphere, Specular reflection of skylight from water surface Roughness of water surface Film,   



debris or floating plants on water surface, Water colour & dissolved coloured materials increase 

absorption of solar energy in water Reflectance and absorbance characteristics of suspended 

particles, Water turbidity, Depth of water and reflectance of bottom sediments he also discussed 

about the Thermal Imaging System and told that Relative to land, standing water appears brighter 

(relatively warmer) on the night time image and darker (relatively cooler) on the day time TIR 

image.  Although thermal inertia values of rocks and water are nearly equal, the unique thermal 

pattern of water is related to convection, circulation and evaporative cooling over water bodies. In 

the daytime, as temperature of the surface water rises, evaporation takes place and becomes 

stronger with increasing temperature. Due to evaporation, energy is transported from the water to 

the air and water appears cooler. In the night, as cooling of the surface water proceeds, convection 

brings warmer water from the bottom to the surface.  This decreases the net drop in temperature of 

surface water, and the water appears 

warmer.  

Technical session-II started with 

the presentation of “Importance of 

ground water and its study in 

present scenario” by Dr. D.R. 

Sena, Principal scientist, Division 

of Hydrology and Engineering, 

IISWC-ICAR, Dehradun he shared 

his views on   the underground water which occurs in the saturated zone of earth surface. Cracks 

and pores in existing rocks make this ground water reservoir. Ground water utilized through wells 

and tube wells.  India’s population is 16% of the world population, whereas, water resources are 

only 4% that of the world. Present water demand is 1122 billion m
3 

(Surface water 690 billion m
3
 

and groundwater 432 billion m
3
). He discussed about present water availability and also told that by 

2010, groundwater demand would increase to 710 billion m
3.
By 2050, it would be 1180 billion m

3
 

i.e. less than availability. Out of 236 blocks, 204 blocks are over-exploited due to above situation. 

The demand in 2025 would be doubled, we can imagine scenario of 2050.In Rajasthan, total water 

availability is 10382 million m
3
 at present, whereas the requirement is 12999 m

3
.  HHee  aallssoo  ggaavvee  aa  

iinnssiigghhtt  iinnttoo  future water Scenario that in future Water availability will be to 1 person out of 3. 

Water quality will become unsafe in majority of the places. No food to 1/3 of the population. Many 



water borne diseases, there will be fight for water between Man to man. City to city, State to state, 

Country to country.  HHee  aallssoo  ddiissccuussss  aabboouutt  Artificial recharge that it  is the process by which the 

ground water recharge is augmented  at the rate much higher than those under natural condition of 

percolation. He also discussed the IISWC success studies of various watersheds in the country. 

Dr. Ruchi Badola, Scientist-G & HoD, Department of Eco Development and Planning, WII 

Discussed about “River development and rejuvenation through Community Participation.   

She started with the meaning of  Participation is a process through which the stakeholders influence 

and take control over decisions about development  initiatives and resources which affect them. 

Community Participation is not merely community consultation participatory planning community 

based natural resource management. 

She also discussed about the 

Biodiversity of India and challenges for 

conservationshe said that it is a 

Confluence of 3 major realms: Indo-

Malayan, Eurasian, Afro tropical 26 

recognized endemic centres for 

flowering plants 30%  of world’s 

recorded flora 7.31% of global 

fauna16% of world’s population; 14% 

of world’s livestock  c 2% of world’s land area. Use of river water in food and agriculture The 

Demands Upper Ganga Fishing Hydropower  Urban water supply (domestic and Industrial) Middle 

Ganga Fishing Agriculture Irrigation Hunting Reed collection Urban water supply (domestic and 

Industrial) Lower Ganga FishingIrrigationAgricultureHuntingAquacultureUrban water supply 

(domestic and Industrial Ganga Jaiv Vividhta Padyatra Devprayag to Rishikesh the main objectives 

of this yatra were to  sensitize people in upper Ganga Stretch To identify area specific livelihood 

interventions 13 villages, 54 stakeholder meetings, 50 hh interviews, 300 sensitized villagers. 

Community participation is a continuous process, some things work in some situations and other in 

different ones. However communities and their empowerment (the power and ability to make 

decisions and having a choice ) remain central to all such efforts  



“Water quality analysis” was 

elaborated by Dr. Parmanand 

Scientist, Ecology , Climate Change 

and Forest Influence Division, FRI he 

discussed that about   three-fourth of 

the earth’s surface. 2.7% of the globally 

available water is fresh water and 1%  

surface water;  20%  ground water 79%  

glaciers and ice capsOut of this 1% 

easily available surface water, 52% is available in lakes; 38% is available as soil moisture. Water 

Quality Monitoring:= the collection of the relevant information on water quality, Water Quality 

Assessment:= The evaluation of the physical, chemical and biological nature of water in relation to 

natural quality, human effects and intended uses.”  Major sources of water pollution Urban and 

domestic waste Industrial waste Agricultural sources mining wastes Induced contaminated sources 

radioactive substances etc. Wash off from landfill sites. He also discuss some case studies to 

monitor water quality   parameters at different sites comparing suitability for human consumption 

At Haridwar he found that pH value throughout the investigation was within the permissible limit at 

all the Ghats.For EC, all the samples were within the permissible limit.DO value was least because 

of increased population load of the devotees. Ganga water was found to be unsafe for drinking 

purpose due to the presence of faecal coliforms. At Asan river he found that The water quality of 

the river is within the permissible limits 

according to WHO and CPCB, The range of 

parameters are slightly increasing which 

might affect the river. Disposal of untreated 

domestic and sewerage effluents in the river 

directly through so many drains from the city 

area.  

Last lecture of Technical session-II  was on 

Integrating freshwater conservation with 

sanitation and hygiene efforts. By Dr. S. A. Hussain, Scientist-F, Landscape Level Planning 

and Management, WII,  Dehradun first of all he told that Irrigation dominates water usage at 



present. In future, energy generation is estimated to increased greater share of total water used. 

Then he discussed about Water diversion from Ganga and its tributaries he told that there are 784 

dams, 66 barrages, 92 weirs and 45 lift irrigation schemes  at Bheem Gaura Barrage. Dr. Hussain 

also discussed about the Per capita water availability in Indian Scenario and  he told that by 

international standards, a country is water-stressed if its per capita availability is less than <1,700 

cubic m. He also apprised the guest and participants about wetland conservation for water 

conservation Wetlands are areas of marsh, fen, peatland or water, whether natural or artificial, 

permanent or temporary, with water that is static or flowing, fresh, brackish or salt, including areas 

of marine water the depth of which at low tide does not exceed 6 m.The wise use of wetlands is 

their sustainable utilization for the benefit of humankind in a way compatible with the maintenance 

of the natural properties of the ecosystem. In Uttarakhand 116 wetlands documented in the State 53 

Wetlands >2,500 m asl and 63 < 2,500 m asl. He also discuissed about the Government of India 

Initiatives  for water conservation like Water (Prevention and Control of Pollution) Act, 

1974National Water Policy, 2002, NEP, 2006, EPA, 1986, Wetland Conservation & Management 

Rule 2017, Tribunals for water dispute management. In the end he discussed about proposed 

priority actions like.1. Synergize efforts made by multiple stakeholders.2. Restoration of urban and 

rural wetlands and water bodies for providing multiple ecosystem services.3. Involving local 

communities in restoration process.4. Ensuring peoples participation in monitoring through Citizen 

Science programs.5. Use modern technologies in the wetland monitoring both areal and functional 

aspects.6. Enhancing  understanding on water conservation. 

Seminar ended with the formulation of Recommendation as following:- 

1. Sensitization at grass root level for water conservation. 

2. Capacity building and people participation programs . 

3. Restoration of wetland.  

4. Rainwater harvesting by awareness program. 

5. Initiate on the context of climate change. 

6. Impact analysis a concurrent activity. 

7. Watershed management approach should be adopted very frequently. 

8. Waste water treatment  

9. Key principle should be reduce, reuse, recycle water 

10. Irrigation scheduling and management. 



Media Coverage:









 


