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                                NMHS Progress Report                                Draft 

(Period from 01 April 2017 to 31 March 2018) 

 

 
Project ID: NMHS/2016-17/MG10/03 Sanction Date: 01.04.2017 

 
Project Title:  Anthropogenic impacts and their management options in different ecosystems of the 

Indian Himalayan Region 

BTG: Environmental Assessment & Management (EAM) 

 
PI and Affiliation 
(Institution): 

Dr. J.C. Kuniyal, Scientist –F  
G.B. Pant National Institute of Himalayan Environment & Sustainable Development 
(GBPNIHESD), Himachal Regional Centre, Mohal-Kullu, Pin. 175 126 (H.P.) 
 

Name & Address 
of the Co-PI, if 
any: 

Mr. Ranjan Joshi, GBPNIHESD, Kosi-Katarmal, Almora, Pin. 246 427, Uttarakhand. 
Er. M.S. Lodhi & Dr. K.S. Kanwal, GBPNIHESD, North-East Regional Centre, 
Itanagar, Pin. 791 113. 
Dr. Dr. Sami Ullah & Irfan Rashid, Kashmir University, Pin. 190 006, J&K. 
Dr. H.B. Singh, CSIR: NEIST, Imphal, Pin. 795 004, Manipur. 
 

 

Structured 
Abstract- detailing 
the current year 
progress [Word 
Limit 250 words]: 

The work of the project was started immediately after receiving the grant. The 

appointment of the project manpower was completed. Comprehensive exercise was 

undertaken to screen the literature review regarding the ground situation. A thorough 

literature review was made to have a detailed account of the work already carried out in 

the basins which are facing different anthropogenic pressure and associated 

environmental problems. The anthropogenic stressors were observed at various scales 

in all the five study sites, i.e., the Sindh basin (Jammu & Kumar), Parbati basin 

(Himachal Pradesh), Dhauliganga basin (Uttarakhand), Ranganandi basin (Arunachal 

Pradesh), and Imphal basin (Manipur). Field visits were made for preliminary idea and 

the site selection to install different equipments in the study sites. Census and revenue 

data for some of the sites were collected to prioritize the anthropogenic problems. 

Landsat satellite imageries were used for basin delineation, obtaining the existing land 

use and land cover (LULC) data computation and analysis, status of human settlements 

with the help of Remote Sensing and Geographic Information System (RS&GIS). 

Questionnaire survey was conducted to know the climate change pattern, contribution 

of snow / glacier melt water in river, different impacts of the climate change on the 

Parbati river basin, change in land use and cropping pattern, water demand of the 

population, Impacts and benefits of hydropower projects, major livelihood options and 

to know the general health status, solid waste problem and its management. Regarding 

adaptive strategies for combating the climate change threat, a chain of four consultation 

meetings/capacity building with the representative populations of the study sites were 

organized. First meeting was held on 22-23 November 2017 at Gagangeer village in 

1. Project Information 
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sind basin (J&K), 2ndwas from 1st to 3rd December, 2017 at CSIR-NEIST Branch 

Laboratory, in the Imphal basin (Manipur), 3rd meeting on December 7, 2017 at 

Museum Hall, Mother’s home Suluya, Old Ziro for the representatives from Gram 

bhura/bhuri in the Ranganadi Basin (Arunachal Pradesh), and at Gram Panchayat 

Barshaini in the Parbati River basin (Himachal Pradesh) on 27 December 2017 was 4th  

meeting of this chain.During workshop several environmental issues like solid waste 

management, black carbon emission and their impacts over the glacier environment, 

climate change were discussed. The main focus was on how to enhance the capacity 

building of the women’s in the rural areas and how to combat the problem of the solid 

waste. 

 

Project Partner 
Name 

Affiliations Role & Responsibilities 

 1. Dr. J.C. 
Kuniyal 

Scientist – F  
G.B. Pant National 
Institute of 
Himalayan 
Environment & 
Sustainable 
Development, 
Himachal Regional 
Centre, Mohal-Kullu,  
Pin. 175 126 (H.P.), 
India 

Parbati Basin, Himachal Pradesh 
 

1. To monitor snow melt and/or headwater contribution in total 
river water flow, their seasonal behavior and quality due to 
climate change. 

2. To assess the impacts due to erratic seasonal behavior of 
river/stream water flow on overall land use pattern, the 
developmental projects such as HEPs and riverine aquatic 
biodiversity. 

3. To enhance capacity building of the stakeholders including 100 
women in terms of increasing their resilience and adaptive 
capacity due to climate change for their sustainable livelihood 
options. 

4. To suggest mitigating measures and management options due to 
anthropogenic impacts. 

5. To provide policy guidelines for strengthening existing polices. 
 

2. Mr. Ranjan 
Joshi 

Scientist –G  
G.B. Pant National 
Institute of 
Himalayan 
Environment & 
Sustainable 
Development, Kosi-
Katarmal, Almora, 
Uttarakhand, India 

 Dhauliganga Basin, Uttarakhand 
 

1. To monitor snow melt and/or headwater contribution in total 
river water flow, their seasonal behavior and quality due to 
climate change. 

2. To assess the impacts due to erratic seasonal behavior of 
river/stream water flow on overall land use pattern, the 
developmental projects such as HEPs and riverine aquatic 
biodiversity. 

3. To enhance capacity building of the stakeholders including 100 
women in terms of increasing their resilience and adaptive 
capacity due to climate change for their sustainable livelihood 
options. 

4. To suggest mitigating measures and management options due to 
anthropogenic impacts. 

5. To provide policy guidelines for strengthening existing polices. 
 
 

3 & 4. Er. M.S. Scientist–D & Ranganandi Basin, Arunachal Pradesh 
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Lodhi & Dr. 
K.S. Kanwal 
 

Scientist –C 
G.B. Pant National 
Institute of 
Himalayan 
Environment & 
Sustainable 
Development, North-
East Regional Centre, 
Itanagar, India 

 
1. To monitor snow melt and/or headwater contribution in total 

river water flow, their seasonal behavior and quality due to 
climate change. 

2. To assess the impacts due to erratic seasonal behavior of 
river/stream water flow on overall land use pattern, the 
developmental projects such as HEPs and riverine aquatic 
biodiversity. 

3. To enhance capacity building of the stakeholders including 100 
women in terms of increasing their resilience and adaptive 
capacity due to climate change for their sustainable livelihood 
options. 

4. To suggest mitigating measures and management options due to 
anthropogenic impacts. 

5. To provide policy guidelines for strengthening existing polices. 
 

5 & 6. Dr. Sami 
Ullah Bhat  

& 
Dr. Irfan Rashid  

Assistant Professor,  
Department of 
Environmental 
Science University of 
Kashmir, Srinagar, 
 Jammu & Kashmir, 
India.  

& 
Assistant Professor 
Department of 
Botany, 
University of 
Kashmir, Srinagar, 
 Jammu & Kashmir, 
India  

Sindh Basin, Jammu and Kashmir 
 

1. To monitor snow melt and/or headwater contribution in total 
river water flow, their seasonal behavior and quality due to 
climate change. 

2. To assess the impacts due to erratic seasonal behavior of 
river/stream water flow on overall land use pattern, the 
developmental projects such as HEPs and riverine aquatic 
biodiversity. 

3. To enhance capacity building of the stakeholders including 100 
women in terms of increasing their resilience and adaptive 
capacity due to climate change for their sustainable livelihood 
options. 

4. To suggest mitigating measures and management options due to 
anthropogenic impacts. 

5. To provide policy guidelines for strengthening existing policies. 
 

 7. Dr. Huidrom 
Birkumar Singh 

Principal Scientist & 
Scientist In-charge, 
CSIR: North-East 
Institute of Science & 
Technology (NEIST), 
Branch Laboratory, 
Lamphelpat - 795 
004, Imphal, Manipur, 
India 
.  

Imphal Basin, Manipur 
 

1. To monitor snow melt and/or headwater contribution in total 
river water flow, their seasonal behavior and quality due to 
climate change. 

2. To assess the impacts due to erratic seasonal behavior of 
river/stream water flow on overall land use pattern, the 
developmental projects such as HEPs and riverine aquatic 
biodiversity. 

3. To enhance capacity building of the stakeholders including 100 
women in terms of increasing their resilience and adaptive 
capacity due to climate change for their sustainable livelihood 
options. 

4. To suggest mitigating measures and management options due to 
anthropogenic impacts. 

5. To provide policy guidelines for strengthening existing policies. 
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Project Site (i) Upper Sindh basin in Jammu & Kashmir, (ii) Parbati basin in Himachal Pradesh,  
 Dhauliganga basin in Uttarakhand, (iv) Ranganadi basin in Arunachal Pradesh, and 

(v) Imphal basin in Manipur   
  

IHR States Covered Jammu & Kashmir, Himachal Pradesh, Uttarakhand, Arunachal Pradesh and Manipur 
 
 

Long. & Lat. (i)  Upper Sindh basin: 34⁰05'29.805" N - 34⁰27'41.999" N and 74⁰34'24.228" E - 

75⁰35' 53.801" E. 

(ii)  Parbati basin: 31⁰45'47.165" N - 32⁰12'34.237" N and 77⁰08'4.382" E - 

77⁰51'44.399" E. 

(iii)  Dhauliganga basin: 29⁰57'27.473" N - 30⁰33'59.492" N and 80⁰14' 43.57" E - 

80⁰43' 34.893" E. 

(iv)  Ranganadi basin:  29⁰54' 18.771" N - 27⁰36'8.313" N and 93⁰20'40.108" E - 

94⁰09' 59.689" E. 

(v)  Imphal basin - 240 52’32.52" N - 25⁰14'29.4" N to 93⁰47'24" E - 94⁰00' 7.56" E. 

Site Maps [Separately attached] 
Site Photographs [Separately attached] 

 

 
 
PROJECT ACTIVITIES 

WORK UNDERTAKEN 
 

 
OUTPUT 

Year 2017-18 

Qtr 1  
(Apl-Jun) 

Qtr 2 
(July-Sep) 

Qtr 3 
(Oct-Dec) 

Qtr 4 
(Jan-March) 

1. Manpower Recruitment 
 

 Completed - - Completed 

2. Literature Review 
 

10% 
Complete
d 

10% 
Completed 

10% 
Completed 

20% 
Completed 

 50% completed & 
Gaps identified 

3. Field visit for the site 
selection to install the 
weather station and other 
equipments. 
 

   50 % 
Completed 

50% Completed 

4. Procurement of equipments 
for monitoring and other 
tools of the study. 
 

   Some 
procured & 
some are in 
progress 

Weather Stations and 
WLR are in progress 
to install 

5. LULC, drainage pattern and 
settlement data collection.  
 

   20% 
completed 

20% completed 

6. Consultative meetings-cum-
workshop to priotise the 
problems. 

 4 Meetings   25% completed 

2. Project site details 

3.  Project Activities Chart w.r.t. Timeframe [Gantt or PERT] 
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Note: A separate bank account is expected to be opened for NMHS Project as per the provision of direct Beneficiary 
Account (DBA) as laid out by the Govt. of India and also facilitate the audit of accounts. The interest earned out of 
the NMHS project funds should be reported clearly in the utilization certificate. 

 
Total Grant: 2,67,68,400.00 INR Grant Received Date: 31 March 2017 

 

Project  
Partner(s) 

Affiliations/ Institution Budget Allocated 
to (INR) 

Work Done 

 1. Dr. J.C. 
Kuniyal 

Scientist – F  
G.B. Pant National Institute of 
Himalayan Environment & 
Sustainable Development, 
Himachal Regional Centre, 
Mohal-Kullu,  
Pin. 175 126 (H.P.), India 

80,33,950.00 Preliminary LULC maps  were 
prepared, 4 villages or 341 households’ 
survey completed, Weather Station and 
WLR are procured & about to install. 

2. Mr. Ranjan 
Joshi 

Scientist –G  
G.B. Pant National Institute of 
Himalayan Environment & 
Sustainable Development, Kosi-
Katarmal, Almora, Uttarakhand, 
India 

69,53,950.00 Site selection for Weather Station and 
WLR are procured & about to install, 
study area maps were prepared. Socio-
economic survey of 9 villages was 
completed. 

3 & 4. Er. 
M.S. Lodhi & 
Dr. K.S. 
Kanwal 
 

Scientist –D & Scientist –C 
G.B. Pant National Institute of 
Himalayan Environment & 
Sustainable Development, North-
East Regional Centre, Itanagar, 
India 

41,20,200.00 Site selection for Weather Station and 
WLR are procured & about to install. 
Socio-economic survey of 3 villages 
was completed. 

5 & 6. Dr. 
Sami Ullah 
Bhat  
& 
Dr. Irfan 
Rashid  

Assistant Professor,  
Department of Environmental 
Science University of Kashmir, 
Srinagar, 
 Jammu & Kashmir, India.  
& 
Assistant Professor,  
Department of Botany, 
University of Kashmir, Srinagar, 
 Jammu & Kashmir, India  

43,70,200.00 Preliminary LULC map prepared, 
4 villages for socio-economic survey 
completed. Indent of weather tower 
and AWLR (pressure based) submitted. 

 7. Dr. 
Huidrom 
Birkumar 
Singh 

Principal Scientist & Scientist In-
charge, CSIR: North-East 
Institute of Science & 
Technology (NEIST), Branch 
Laboratory, Lamphelpat - 795 
004, Imphal, Manipur, India 
 

32,90,100.00 Site selection for  AWLR and Indent of 
of the same (pressure based) submitted. 
Socio-economic and resource pattern / 
utilization and dependence of 2 
villages, namely, North Sapermeina 
and South Sapermeina carried out. 
Data of forty households  from each 
village were collected. 

 

 
 
 

4.  Financial and Resource Information 
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Project Staff Information: 
 

S.No. Name Qualification Fellowship/ 
Wages paid 

Remarks 
 

Parbati Basin , Himachal Pradesh 

1. Mr. Neetu Ram M.Sc.  
(Earth & Environmental Sciences) 
& Pursuing Ph.D.  
 
 

18,000/- + HRA 
p.m. 

 

2. Ms. Nidhi Kanwar M.A. (Geography) & Pursuing 
Ph.D.   
 

18,000/- + HRA 
p.m. 

 

3. Mr. Chaudhary Ram B.A. 10,000/- p.m. 
(Fixed) 

 

4. Mr. Devi Ram 10+2 10,000/- p.m. 
(Fixed) 

 

Dhauliganga Basin, Uttarakhand 

5. Mr. Ajay Singh Bhoj B. Tech. 
(Civil Engineering) 

16000 /-+HRA 
p.m. 

 

6. Mr. Kuldeep Singh 
Rautela 

B. Tech. 
(Civil Engineering) 

16000 /-+HRA 
p.m. 

 

7. Rajendra Prasad B.Com. 10000/- p.m. 
(Fixed) 

 

8. Dilip Kumar B.A. 10000/- p.m. 
(Fixed) 

 

Ranganandi Basin, Arunachal Pradesh 
 

9. Dr. Wahengbam 
Deepanita Devi 

Ph.D. (Forestry) 16,000+HRA 
p.m. 

 

10. Mr. Yormar Mara B.E. (Civil Engineering) 10000+HRA 
p.m. (Fixed) 

 

Sindh Basin, Jammu and Kashmir 
 

11. Mohd Sharjeel Sofi M.Sc. Environmental Science 
(NET/SET) & Ph.D Pursuing 
 

Rs 16000+HRA 
p.m. 

 

12. Sajad Ahmad Joo M.A. Geography Rs 8000/- p.m. 
(Fixed) 

 

Imphal Basin, Manipur 
 

13. Ms Anniebesant Devi M. Sc. Botany Rs 16,000 + 8% 
HRA p.m. 

 

14. Ms. Th Selvia Devi BCA Rs 10,000/- 
p.m. (Fixed)  

 

 
 

5. Equipments and Asset Information 
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S.No. Equipment Name 
(Qty) 

Details (Make/Model) Cost 
(INR) 

Date of 
Installation 

Photographs of 
Equipment 

Lowest 
Quotation, if 

NOT purchased 

Parbati Basin , Himachal Pradesh 

1. Automatic Water 
Level Stage 
Recorder (Pressure 
Based) 

HOBO/U20-001-01 75,009.00 In progress   

2. Automatic Weather 
Tower 

Campbell Scientific 11,45,421.00 In progress  
 
 

 

3. Upgradation of 5 
User GIS 
workstation 

ERDAS Edu Kit Software 
2013 to 2016 (5 User 
License) 

5,66,400.00 In progress   

Dhauliganga Basin, Uttrakhand 

1. Automatic Water 
Level Stage 
Recorder (Pressure 
Based) 

HOBO/U20-001-01 75,009.00 Installed AWLR_Pressur
e.jpg 

 

2. Automatic Weather 
Tower ( 10 m) 

Campbell Scientific 11,45,421.00 In progress  
 
 

 

3. Automatic Water 
Level Stage 
Recorder (Pressure 
Based) 

HOBO/U20-001-01 75,009.00 Installed AWLR_Pressur
e.jpg 

 

Ranganandi Basin, Arunachal Pradesh 
 

1. Automatic Weather 
Tower 

Campbell Scientific 11,45,421.00 In progress   

2.       

3.       

Sindh Basin, Jammu and Kashmir 
 

1. Automatic Water 
Level Stage 
Recorder (Pressure 
Based) 

HOBO/U20-001-01 75,009.00 In progress   

2. Automatic Weather 
Tower 

Campbell Scientific 11,45,421.00 In progress   

3. Automatic Water 
Level Stage 
Recorder (Pressure 
Based) 

HOBO/U20-001-01 75,009.00 In progress   

Imphal Basin, Manipur 
 

1. Sediment sampler  (USD-48) 16,275 Procured/instal
led (23/6/2018) 

- - 

2. GIS Workstation - - In progress -  
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3. Automatic water 
level stage recorder 

SLL99/MK-18 Rs 1,44,000 In progress - Rs 1,44,000 

 
 
 

 
Please update the annual Expenditure Statement and Utilization Certificate (UC) periodically. 
Expenditure Information: 
 
S.No. Financial Position/Budget Head Funds Sanctioned 

(INR) 
Expenditure 

(INR) 
% of Total cost 

 
I Salaries/Manpower Cost 86,18,400.00 Pl. see the details 

separately 
 

II Travel 35,00,000.00   

III Expendables & Consumables 30,50,000.00   

IV Contingencies 9,00,000.00   

V Activities & Other Project cost 12,00,000.00   

VI Institutional Charges 5,00,000.00   

VII Equipments 90,00,000.00   

 Total 2,67,68,400.00   

 Interest earned  

 Grand Total  

 
Period 
 

Expenditure Statement Utilization Certificate (UC) 

Annual [Attach] [Attach] 
 
 

 
 
 
 

Beneficiary Groups [Capacity Building] Target Achieved 

No. of Beneficiaries with income generation: - - 

No. of stakeholders trained, particularly women:  500 20 

No. of capacity building workshops / 
trainings: 

- 04 

No. of awareness & outreach programmes: - 01 
No. of Research / Resource Persons Trained: - - 

 
 
 
 
 

6. Expenditure Statement and Utilization Certificate 

7. Project Beneficiary Groups 

8. Project Progress Summary (as applicable to the project) 
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Note: Photos/ maps should be attached in high quality in compatible formats viz., JPEG, .JPG, .PNG, .SHP, etc. along with a suitable figure legend/  

S.No. Institute / Organization Type of Linkages Brief Description 
1. Village Panchayats Stakeholders Villagers’ involvement in ongoing 

programmes of the activity will 
strengthen it further. These are the 
ultimate beneficiary and losers of any 
of the activity being performed in the 
region. 

2. Mahila Mandals Training of the Trainers Mahila Mandals may work as the 
training of trainers (ToT) to other 
women groups regarding 
implementation of the output of the 
effort in improving livelihood 
conditions of the villagers. 

3. NGO Activity dissemination NGO’s play an important role in 
strengthening and disseminating our 
activity.  

Description Total (No.) Description (attach separate Annexure,  
if reqd.) 

IHR States covered 
 

5 Jammu & Kashmir, Himachal Pradesh, Uttarakhand, 
Arunachal Pradesh & Manipur Attached separately 

Project Site / Field Stations Developed: 
 

5 Sindh basin, Parbati basin, Uttarakhand Dhauli Ganga 
basin, Ranganandi basin, Imphal basin;  
Attached separately 

No. of patent filed (Description): 
 

- - 

Article / Review/ Research Paper / 
Publication: 

- - 

New Methods / Modellings Developed 
(Description in 250 words): 

- Structured a bilingual questionnaire covering socio-
economic aspects based on the targets of the project 
which is being applied uniformly in every five sites of 
the Himalaya 

No. of trainings (No. of Beneficiaries):  
 

03 01 in Sindh basin, 01 in Parbati Basin, 01 in 
Ranganandi basin  
Attached separately 

Workshop: 
 

01 01 in Imphal basin  
Attached separately 

Demonstration Models (site):  
 

- - 

Livelihood Options:  
 

- - 

Training Manuals:  
 

- - 

Processing Units:  
 

- - 

Species Collection:  
 

- - 

Species identified: 
 

- - 

Database / Images / GIS Maps:  
 

- 10 
9. Project Linkages (with nearby Institutions / State Agencies) 
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caption. 

 

 

 
 

Time Period 
 

Publications 
(Research papers, Information Material, Policy draft, Patents, etc.) 

Annual [Year …..] [Attach] 

Project  
Objectives 

Project Output 
against each objective 

Progress made against 
Monitoring Indicators 

(specified in Sanction Letter) 

Remarks 

1. To monitor snow melt 
and / or headwater 
contribution in total river 
water flow, their 
seasonal behaviour and 
quality due to climate 
change. 

- Snow melt and/or head 
water contribution in 
total riverine water flow 
 
- Snow melt and / or 
headwater quality 

Baseline questionnaire survey 
was conducted  to know the 
climate change pattern,  changing 
snowfall and rainfall pattern, 
major causes for climate change, 
etc. 

 

2. To assess the impacts 
due to erratic seasonal 
behavior of river / 
stream water flow on 
overall land use pattern, 
the developmental 
projects such as HEPs 
and riverine aquatic 
biodiversity. 

-Land use change  
-Status of HEPs in 
 terms of water 
availability 
-Status of riverine 
aquatic biodiversity 

Preliminary work on LULC is 
done. Questionnaire survey was 
also conducted to know the 
change in land use and cropping 
pattern, water demand and 
seasonal changes in water supply 
source and its impacts on water 
demand of population. 

 

3. To enhance capacity 
building of the 
stakeholders including 
women in terms of 
increasing their 
resilience and adaptive 
capacity due to climate 
change for their 
sustainable livelihood 
options. 

-Climate Change 
indicators 
-Change before and 
after the training 
programmes 
-Status of livelihood 
options 

Reconnaissance study conducted 
to identify village Panchayats, 
women groups and NGO’s 
working in the region. A chain of 
4 consultation meetings-cum-
workshop was organized at each 
basin. 

 

4. To suggest mitigating 
measures and 
management options 
due to anthropogenic 
impacts. 
 

-Mitigating measures to 
reduce the important 
anthropogenic impacts 
-Seeking alternatives so 
as to keep up 
surrounding 
environment sound and 
sustainable livelihood 
options 

-  

10. Additional (Publication, recommendations, etc 

11. Project Concluding Remark 
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Kindly update the following Progress Parameters for the Reporting Period: 

Methodology (in brief): 
 

-Literature survey, designing a structured questionnaire, identification of 
watershed, drainage pattern and preliminary work on LULC of the 5 basins done 
with the help of RS & GIS techniques.   
 
To analyze glacier melt due to anthropogenic activities, their monitoring is needs 
to be sone with the help of GPS survey and GIS techniques. This melting will 
affect the quality of water at different seasons. This parameter is analyzed using 
water sampling techniques and knowing water quality parameters in different 
seasons.This water quality along with other direct and indirect anthropogenic 
parameters, affects the livelihood of that region. These affects and their reasons 
were analyzed using Household survey to make proper guild lines and alternatives 
and to sound and sustainable development. 

 

Major Research 
Achievements: 

-Under the present context, there are five sites in the IHR. Among all the sites, the 
three sites fall in glacier fed river basins (Sindh, Parbati  and Dhauliganga) and 
two sites fall  in non-glacier fed river basins (Ranganadi  and  Imphal). 
 
-The drainage patterns of all basins are dendritic. 
 
- In the glacier fed basins, there are 43 villages and 3 HEPs in the Sindh basin, 
while 40 villages and 13 HEPs in the Parbati basin and in the Dhauliganga basin 
their numbers stand 26 villages and 11 HEPs. On the other hand, in the non- 
glacier fed basins, there are 74 villages and 12 HEPs in the Ranganadi basin and 
44 villages and 1 HEP in the Imphal basin.  
 
-Among the LULC of the glacier fed basins, the Sindh basin covered 1658 km2 of 
the total area. Out of which about 25% area is covered by glaciers which is 
followed by forest with about 24%. The Parbati basin covered about 1765 km2 of 
the total area, out of which 13% of the total area is covered by forest as well as 
about 12% of the total area falls under glacier area. The Dhauliganga basin 
covered about 1366 km2 of the total area. About 11% of the total area falls under 
forest, which is followed by glacier (6%). 
 
-On the other hand, in the non-glacier fed basins; the LULC of the Ranganadi 
basin covered about 2981 km2 area and about 303 km2 of the total area covered by 
the Imphal basin. Out of the total area in the Imphal and Ranganandi basins, about 
57% and 72% area is covered by forest cover respectively.    
 
- Direct interviews of the villagers in a structured questionnaire was conducted to 
know the climate change pattern, contribution of snow / glacier melt water in 
river, different impacts of the climate change on the River Parbati basin, change 
in land use and cropping pattern, water demand of the population, impacts and 
benefits of hydropower projects, major livelihood options, the general health 
status, solid waste problem and its management. 
 

5. To provide policy 
guidelines for 
strengthening existing 
polices. 

-Preparation of policy 
guidelines 

-  
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- A chain of five consultation meetings / capacity building with the representative 
populations of the study sites were organized. First meeting was held on 22-23 
November 2017 at Gagangir village in the Sindh basin (J&K) which was focused 
mainly on capacity building of the villagers regarding their adaptation and 
resilience to climate change????. Second consultative meeting / workshop was 
carried out from 1st to 3rd December, 2017 at CSIR-NEIST Branch Laboratory in 
the Imphal basin in Manipur. The major issues pertaining to climate change 
issues, land use issues and possibilities for its management were discussed along 
with prevailing environmental problems in the Imphal basin????.. In Arunachal 
Pradesh, the third meeting was conducted on December 7, 2017 at Museum Hall, 
Mother’s home Suluya, Ziro valley for the representatives from the Gram Bhura / 
Bhuri (village heads), local community in the Ranganadi basin. The major issues 
which were discussed in the meeting viz. scarcity of drinking as well as irrigation 
water is due to introduction and farming of alien or exotic cash crops, 
sustainable agricultural management by Apatanis women, wildlife 
conservation and lessening in tourist inflow in the valley, etc. The fourth 
meeting on March 20, 2018 held at the Community Hall Yazali, Lower Subansiri 
district, Arunachal Pradesh. All the participants were very actively participated 
and share their experiences and issues related to climate change impact, 
environment conservation, livelihood options and their further needs for capacity 
building. 

Brief Conclusion- the 
current year progress - 
during the reporting period 
(point-wise): 

Sindh Basin 
The work on the project started with a number of field visits by the principal 
investigator the region. During the course of field visits a number of sites were 
selected for the collection of water and other biological samples to fulfill the 
objectives of the project. Sites were also selected for the installation of 
equipments such as weather tower and Automatic water level recorder.  A 
consultative meeting cum workshop with relevant stakeholders was held at 
Gagangir on 22-23 November. From the regular field visits and the  workshop a  
number of social, environmental, economic and infrastructural issues faced by the 
local people came to the light. Some of the important issues that came to the fore 
include dwindling livelihood options, changing LULC, poor drinking water 
quality, poor health care facilities and unregulated tourism which according to the 
locals is a recipe for the disaster. From the month of November 2017 onwards 
water samples and biological samples were collected and analysed regularly. A 
comprehensive people’s perception survey was carried out in 4 villages( 2 
upstream and 2 downstream) to know about the people’s perception regarding 
various environmental, social and economic issues . The study found that the 
household knowledge of climate change decreases marginally from lower stream 
to upper stream regions. The study found that the people rank deforestation as the 
major cause of climate change. Most of the respondents have agreed to the fact 
that the cropping pattern have changed in the region in the last 25 years.  

 
Parbati Basin 
-Based on reconnaissance as well as field observations in the Parbati basin, the 
major issues came up relating to drinking water quality, indiscriminate throwing 
of solid waste and its poor management, poor conditions of the educational and 
health services, poor infrastructural  services to tourism and other economic 
activities, limited livelihood options, and lack of environmental education among 
the people. According to peoples’ perception survey in 341 households, cent per 
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cent (100%) persons  perceived that there is a great change in snowfall pattern in 
the valley. Due to climate change, individuals perceived that 75 to 80% of the 
total glaciers are melting, sources of the drinking water are drying up (70 to 75%), 
and agricultural activities and tourism are being adversely affected (80 to 85%). 
There is a need to strengthen local embroidery as well as tourism practices to 
supplement livelihood options for the rural women in the region. 
 
Dhaliganga Basin 
Based on field visits, various problems including improper management of waste 
disposal, open water supply system in some villages, poor health services, 
uncontrolled construction activities resulting in loss of fodder source, loss of 
agricultural products due to animals, lack of water supply system in some 
villages, landslide during heavy rainfall, etc. were observed. Majority of villages 
were satisfied with the quality of drinking water and is verified using Lab testing 
of water samples collected from different sites. 
 
Ranganadi Basin 
The Ranganadi basin is a non-glacier-fed river which extends over an area of 
2981 km2 catchment area in the basin. Of the total identified area of the basin, 
72% area is occupied by forest cover. While, 26% of the total area comes under 
the bare soil and 1% each covered by water bodies and river bed in the Ranganadi 
basin. During the reporting period, two community consultations cum training 
workshops were organized in the study area to build the capacity of local 
community and  creating awareness on climate change adaptation and mitigation. 
The water quality test result shows that the water of Ranganadi river is fit for 
human consumption and other household uses as per permissible limit of Bureau 
of Indian Standerd (BIS) and other parameters like TDS, Alkalinity, Hardness, 
Chlorine, etc. are found within the permissible limit. As per questioner survey in 
the Ranganadi river basin the major issues are occurrence of new human disease, 
limited livelihood options, and poor solid waste management. The main reason 
for climate change according to the survey is anthropogenic factor i.e., dam and 
road constructions. According to the all the respondent surveyed there is new 
occurrence of human disease and increase in mosquitoes’. Due to climate change 
there is change in the composition of plant species has been observed by the 
community. The villagers face water scarcity mainly in the month of winter 
season as the dry up and also due to less rainfall. Majority of the respondents feels 
that they are having negative impacts from the hydropower project. The villagers 
depends only on agriculture, horticulture practice  for their livelihood options so 
there is need for giving proper necessary training to enhance the agro-horticulture 
culture practices. Soil quality is slightly acidic may be due to the practice of jhum 
cultivation.     
 
 
Imphal Basin  
(i) Conducted 3-day workshop-cum-field survey tour to the Imphal river 
watershed area during Dec 1-3, 2017 where 6 resource person made paper 
presentation on (a) Linkage of Loktak lake & Manipur river by Dr S Shyamjai 
Singh, Loktak Development Authority (b) Vegetation of Changoubung forest by 
Mahendra Pratap Singh, Forest Dept, Manipur (c) Watershed & hydrology of 
Imphal river by Dr RK Sunita Devi, GI specialist, Planning Dept, Manipur (d) 
River conservation program by Dr T Brajakumar, Directorate of Environment & 
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Forest, Manipur (e) Environmental impacts & their management options in the 
Indian Himalayan region by Dr JC Kuniyal, GBPNIHESD, Himachal Unit & (f) 
Drainage system of Manipur river by Dr RK Ranjan, Environmentalist. Frequent 
flood has been occurred in Manipur valley due to broken of Imphal river bank. 
Therefore Manipur Govt carried out eviction of structures along the river bank & 
dredging of river bed during January-May 2018. The data on eviction drive 
carried out by Manipur Govt. along the Imphal river bank has been carried out. A 
total of 507 structures mostly shops (216 nos), house (77 nos), Club & community 
hall (30 each) were evicted. Based on the interview of local inhabitant the major 
pressure on the watershed of Imphal river is jhoom cultivation, collection of 
firewood, felling of trees for timber & collection of herbs for edible & medicinal 
purposes. Videography of the watershed & Imphal river has been started on 
seasonal basis. Conducted 2 field trips for collection and identification of 
dominant plant species in the watershed area. Identifies 49 important and 
dominant plant species in the watershed of Imphal river basin area/watershed. 
 

 
 
Progress Achieved (%): 
 

 
- Sindh Basin: 25% 
  
-Parbati Basin: 25% 
-  
-Dhaliganga Basin:30% 
 
 
-Ranganadi Basin: 25% 
 
 
-Imphal basin: 20% 
 

Remaining work to be done: Almost – 75% work is yet to be completed. 

 
 
 

Submitted to:                                                                   Submitted by: 
Nodal Officer, NMHS-PMU                Project PI (Signature) 
National Mission on Himalayan Studies (NMHS)              Institution (Seal): 
G.B. Pant National Institute of Himalayan Environment and             Dated (03/07/2018) 
Sustainable Development, Kosi-Katarmal, 
Almora 263 643, Uttarakhand 
E-mail: nmhspmu2016@gmail.com 
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Annexure-1 

Detailed Progress Report (min. 4–5 pages) 

(for the reporting period ONLY) 
 

Each Objective-wise, please provide detailed description of Results and Outcomes achieved with 

specific Measurable Deliverables during the Reporting Period ONLY (Also, supporting material/ 

datafiles / maps / tables / figures depicting the results of the reporting period should be attached in 

high quality and precision). 

 

Anthropogenic impacts and their management options in different ecosystems of the Indian 

Himalayan Region 

Salient Research Achievements  

Background 

The Himalayan ecosystem as a whole is facing a variety of changes in terms of its current environmental 

scenario. These changes from top to mountain base are faster melting of glacier / snow, erratic seasonal surface 

run-off, and its effect in down slope regions on existing developmental interventions in the form of mass 

tourism, hydropower projects, land use components, biodiversity, riverine aquatic life and above all livelihood 

options and well being of human life inhabiting the region. As a result, the two different ecosystems such as 

snow and/or headwater environment on top of mountains and riverine basins in downslope regions are going to 

be most adversely affected from the northwestern to the northeastern Himalayan Region.  Knowing the primary 

status of these issues in a current scenario is a difficult task without any data. As a result, monitoring of the 

major impacts due to anthropogenic impacts within these ecosystems of the IHR for long duration is must from 

mitigation, management and sustainable development point of views. The faster melting of the glaciers and 

snow causes erratic distribution pattern of surface run-off over the seasons in the river basins where lot of 

developmental and economic activities are in full swing. Most of the activities are entirely dependent on water 

for drinking, irrigation, power generation, etc. If the water demands for a range of economic activities and land 

use practices could not be adequate and uniform, its situation become erratic affecting adversely a variety of 

economic activities of the local communities in the downstream regions. So understanding alike interlinkages 

from top glacier/snow and head water environment to downslope riverine basin, changes in either of the 

ecosystem due to anthropogenic impacts including climate change on the inhabiting human populations and its 

mitigation and managements options for sustainable development in these sensitive parts of the IHR would be a 

pioneering effort to address in the present context.  
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Objectives  

1. To monitor snow melt and/or headwater contribution in total river water flow, their seasonal behavior 

and quality due to climate change. 

2. To assess the impacts due to erratic seasonal behavior of river/stream water flow on overall land use 

pattern, the developmental projects such as HEPs and riverine aquatic biodiversity. 

3. To enhance capacity building of the stakeholders including women in terms of increasing their resilience 

and adaptive capacity due to climate change for their sustainable livelihood options. 

4. To suggest mitigating measures and management options due to anthropogenic impacts. 

5. To provide policy guidelines for strengthening existing polices. 

 

Study Area 

To fulfill the objectives of the project, five ecosystems to represent the Indian Himalayan Region are the study 

sites to address their major issues and justification under the proposed collaborative projects. These are: (i) 

Sindh Basin, (ii) Parbati Basin , (iii) Dhauliganga Basin, (iv) Ranganadi Basin, and (v) Imphal Basin (Fig.1) 

 

Fig.1 Location of the study sites in the Indian Himalayan Region 

 

Drainage Pattern of the Study sites 

A. Drainage of Glacier fed basins 
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1. The River Sindh Basin 

The River Sind Basin extended between 34º 05' 29.805" N to 34º 27' 41.999" N and 74º 34' 24.228" E 

to 75º 35' 53.801" E. Altitude of this basin varies from 1563 m to 5375 m and it covers about 1658 km-

2 area. River Sindh is a tributary of River Jhelum which is 108 km long. River Sindh forms the Sindh 

valley and its source lies in the Machoi Glacier. This glacier is at an elevation of 4800 m East of 

Amarnath temple and south of Zojila Pass. In its downslope region, this river has three hydroelectric 

projects, namely, the Upper Sindh HEP project- 1st Sumbal, Upper Sindh HEP- 2nd Kangan and Lower 

Sindh  HEP project at Ganderbal  (Fig. 2). 

 

2. The River Parbati Basin 

The River Parbati basin covers about 1765 km-2 area and is extended between latitudes 31º 45' 47.165" 

N to 32º 12' 34.237" N and longitudes between 77º 8' 4.382" E to 77º 51' 44.399" E.  River Parbati is a 

tributary of River Beas which rises from the Mantalai Glacier Lake to the Pin Parbati Pass and flows 

from north-northwest to west-southwest direction. One of the famous tourist place such as Manikaran 

lies in this river valley. There are 13 hydroelectric projects which are running in its downslope region. 

The Parbati HEP- stage II is an important hydropower project of this river valley. The Parbati glacier 

is an important glacier of this valley which has a main recharge source of many water bodies (see Fig. 

2). 

 

3. The River Dhauliganga Basin 

The River Dhauliganga basin falls in Uttarakhand Himalaya and is extended from 29º 57' 27.473" N to 

30º 33' 59.492" N and 80º 14' 43.57" E to 80º 43' 34.893" E. Altitude of this basin varies from 1144 m 

to 6672 m and covers about 1366 km2 area. Chipa is an important glacier of this river basin, which 

joins the Dhauliganga at Balling at an elevation of 3527 m ASL. In its downslope region, 11 HEPs are 

running. Dhauliganaga Dam is a concrete face rock and earth-fill embankment on this river which 

generates  electricity of 280 MW (see Fig.2). 
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Fig. 2 Drainage pattern of glacier fed river basin 

 

B. Non- Glacier fed basins drainage 

1. The River Ranganadi Basin 

River Ranganadi is a tributary of River Subansari. River Ranganadi hydroelectric project (RHEP) is 

located in its downslope region and its catchment area is extended between 26º 54' 18.771" N to 27º 36' 

8.313" N latitude and 93º 20' 40.108" E to 94º 9' 59.689" E longitude in the North Eastern Region. 

About 2981 km-2 area is covered by the River and its tributaries. The altitudinal variation varied from 

72 m to 2910 m. The RHEP is situated in the lower Subansari district of Arunachal Pradesh within the 

Ranganadi basin. There are total 12 HEPs  located in its catchment area (Fig.3). 

 

2. The River Imphal Basin 

The River Imphal is not only the largest river in Manipur but also a major river of whole of the north-

eastern India. It starts from the Huimi hills of the Ukhrul district of Manipur and flows towards 

southwards. Length of river is about 86.25 km and its catchment area is about 303 km2. 

Geographically, it is extended from 24º 52' 32.52" N to  25º 14' 29.4" N latitude and 93º 47' 24" E to 

94º 0' 7.56" E longitude. The elevation of the area ranges from 777 m to 2685 m amsl. The River 

Imphal passes through the Imphal city, a state capital of Manipur. Some tributaries of the basin fall 

into the Loktak Lake, which is one of the Ramsar sites of global significance. In the downslope region 

at the Loktak lake, there is one of the important hydroelectric project developed known as Loktak 

Hydroelectric project (35×3=105 MW) which supplies electricity to regions  of the north-eastern India 

(See Fig.3). 
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Fig.3 Drainage Pattern of non-glacier fed river basin 

          Settlements in the Study sites 

A. Glacier fed basins Settlements 

There are three glaciers fed basins in the project sites, namely, Sindh Basin, Parbati Basin and 

Dhauliganga Basin. There are approximately 43 villages/towns and 3 HEPs located in the Sindh Basin, 

while 40 villages / towns as well as 13 HEPs in the Parbati basin. On the other hand, 26 villages / towns 

and 11 HEPs are identified in the Dhauliganga Basin (Fig.4). 

 

 

Fig. 4 Settlements in glacier fed river basin 
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B. Non-Glacier fed basins Settlements 

There are mainly two basins of the study sites which fall under non-glacier fed river basins, e.g., 

Ranganadi Basin and Imphal Basin. There are 74 villages / towns and 12 HEPs in the Ranganadi Basin, 

whereas 44 villages / towns and 1 HEP in the Imphal Basin (Fig.5). 

 

 

Fig. 5 Settlements in non-glacier fed river basin 

 

Land use and Land cover status   (LULC) 

The preliminary analysis of LULC of the five river basins are as under: 

1. The River Sind Basin 
The preliminary land use and land cover analysis shows that out of total 1658 km2 area, about 25% 

area is covered by glacier area while about 24% area is covered by forest in the Sindh basin. The other 

components of land use such as bare soil covers about 16% area, 8% under grassland, 5%  under 

agriculture, 2% under settlements and 1% area under water bodies. While, about 19% area comes 

under unclassified in the Sindh Basin (Fig.6). 

 

2. The River Parbati Basin 

The Parbati river basin is surrounded by about 1765 km2 area. Out of which, 23% and 22% area is 

roughly identified under the bare soil and grassland, respectively. About 13% of the total area is 

covered by forest cover, while 12% area is surrounded by its glacier in the basin. The water bodies 

have about 2% area, whereas 28% area falls under unclassified (see Fig.6). 
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3. The River Dhauliganga Basin 

Out of 1366 km2 of the total area identified under the River Dhauliganga basin, 34% area falls under 

unclassified. While 25% of the total identified area comes under grassland, 16% under bare soil, 11% 

under forest, 8% under water bodies and 6% under the glaciers (see Fig. 6). 

 

Fig. 6 LULC in the River Sindh, Parbati and Dhauliganga basins 

 

4. The River Ranganadi Basin 

The Ranganadi basin is a non-glacier-fed river which extends over an area of 2981 km2 catchment area 

in the basin. Of the total identified area of the basin, 72% area is occupied by forest cover. While, 26% 

of the total area comes under the bare soil and 1% each covered by water bodies and river bed in the 

Ranganadi basin (Fig. 7). 

 

5. The River Imphal Basin 

As much as 303 km2 area is covered by the Imphal river basin. Out of which, 57% area falls under 

forest, 39% area under bare soil and 4% is surrounded by water bodies in the River Imphal basin (see 

Fig. 7). 
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Fig.7  LULC of the River Ranganadi and Imphal basins 

 

Table 1. Settlements and LULC in of study sites 

LULC parameters / Basin River Basins in the Indian Himalaya 

Sindh  Parbati  Dhauliganga  Ranganadi  Imphal  

Total Area (km2) 1658 1765 1366 2981 303 

Altitudinal range (m) 1563 -5375 1074-6582 1144-6672 72-2910 777-2685 

Villages / Towns (nos.) 43 40 26 74 44 

Hydro projects (nos) 3 13 11 12 1 

Glacier ( %) 25  12 6 - - 

Water ( %) 1  2 8 1 4 

Forest ( %) 24  13 11 72 57 

Grass ( %) 8 22 25 - - 

Agriculture ( %) 5 - - - - 

Bare soil ( %) 16 23 16 26 39 

Settlement ( %) 2 - - - - 

Unclassified ( %) 19 28 34 - - 

River bed ( %) - - - 1 - 
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Reports on consultation meetings /workshops 

Regarding adaptive strategies for combating a threat of climate change, a chain of four consultation meetings / 

capacity building with the representative populations of the study sites were organized. First consultative 

meeting was held on 22-23 November 2017 at Gagangir village in the Sindh basin (Jammu & Kashmir), 2nd  

workshop was from 1st to 3rd December, 2017 at CSIR-NEIST Branch Laboratory in the Imphal basin 

(Manipur), 3rd consultative meeting on December 7, 2017 at Museum Hall, Mother’s home Suluya, Old Ziro for 

the representatives from Gram bhura / bhuri in the Ranganadi Basin (Arunachal Pradesh), and at Gram 

Panchayat Barshaini in the Parbati River basin (Himachal Pradesh) on 27 December 2017 was the 4th  meeting 

in this series. 

Speaking on the occasion of all consultation meetings-cum-workshop, the Principle Investigator of the project, 

Dr. J.C. Kuniyal stressed a need to create a healthy environment to healthy life. He deliberates about the major 

goals and objectives of the project. He raised several environmental issues like solid waste management, black 

carbon emission and their impacts over the glacier environment. He also deliberates how to do capacity building 

of the women in the rural areas and how to combat the problem of solid waste management under waste to 

energy initiatives. 

In the first meeting at Gagangir village in the Sindh basin, several people during interactive session including 

senior citizen, public representative of the village, government teachers and the representative of the youth 

clubs raised a number of issues faced by this hilly tiny village which is located in the far flung area of the 

northwestern Himalaya. They spoke about the issues related to the drinking water supply, tourism development, 

road connectivity, upgradation of health and educational facilities, etc. They also spoke regarding  deteriorating 

quality of drinking water that has led to spread water borne diseases, since the construction work of the Z-Morh 

tunnel started. It is a road tunnel near Gangangir in Ganderbal district (Jammu & Kashmir).They said that the 

construction of the tunnel has ruined the fragile environs along the River Sindh.  

The second workshop/ meeting was conducted at CSIR-NEIST Branch Laboratory in the Imphal basin. Here, 

Loktak Lake is considered to be the largest wetland covering about 61% of the wetland regime within Manipur 

River basin. The representative from the Loktak Development Authority, Manipur raises the issues related to 

the presence of Phumdi (floating biomass) in the Loktak Lake causing excessive proliferation choking the 

central zone, deteriorates the water quality, degraded catchment condition and siltation, dwindling fisheries 

resources, deteriorates phumdi habitat of Keibul Lamjao National Park. They also said that the developmental 

activities for the linkage of the Loktak Lake with Manipur river triggered the fragmentation of the useful 

wetland system. One of the Forest officer raised the problem of low diversity in the Changoubung Forest in the 

River Imphal basin. They mentioned that this problem is of low diversity due to the repeated felling and burning 

for jhum cultivation by the communities, heavy invasion by Tithonia diversifolia, Lantana camara and mikania 
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etc. In the south Changoubung, community forest protection is not scientific. Floristic composition and 

corresponding water resources have been drastically affected by these activities and current forest management 

practices. Livelihood of the area is mainly depends on the forest product. There is only rainfed agriculture so the 

farmers restrict themselves to monoculture (or single crop system), which cause the issues of destruction of 

natural resources for the livelihood options. High intensity of rainfall leads to frequent floods and landslides. 

The whole of Manipur river system is flooded during every rainy season due to various man-made factors like 

encroachment on a river basin, destruction of watershed areas, etc.  

 

Photograph 1: Views of the study sites for the installation of AWS at different locations: (a) Gagangir (J&K), 
(b) Barshaini (H.P.), (c) Dhattu (U.K.) (d) ????, (A.P.) 

 



25 
 

 

Photograph 2: Views of the consultation-cum-workshop meet at different locations: (a) Gagangir (J&K), (b) 
Barshaini (H.P.), (c) Imphal (Manipur) (d) Old Ziro, (A.P.) 

 

 

 

The 3rd consultative meet/capacity building programme was conducted at Museum Hall, Mother’s home Suluya, 

Old Ziro in the Ranganadi Basin in Arunachal Pradesh. People from different villages spoke that they are facing 

the scarcity of drinking as well as irrigation water which may be due to day-to-day environmental changes. The 

representative Shri Rubu Tadii from the Nature Care and Disaster Management Society stressed that the water 

is getting polluted day-by-day in the area and the main causes of water pollution are deforestation, water 

logging, mining and non-plantation of native species. The representative suggested that different organizations 

and departments should join hands together for conservation of natural resources and overall development of 

the valley. The member of Apatani Women Welfare Association Ziro (AWAZ) highlighted that this 

organization has been working for creating awareness and capacity building of women. They have been also 

been taking part in biodiversity conservation by organizing plantation drive in collaboration with forest 

department in the Ziro valley. Smt. Leegang Ania) ensured her full support for implementation of the project 

activities. The member from the Ziro Biodiversity Management Committee (ZBMC) raised the issues related to 

disrupting land use conditions especially construction of houses in paddy field reducing limited agricultural land 

as well as landscape degradation which have been one of the main causes of lessening the tourist inflow in the 

valley. Larva of dragon Fly or TASING is being reduced due to unknown reasons due to usage of pesticides and 

weedicides. Proper planning of land use management and construction of houses and others is urgently 
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required. At the same time, restoration of ritualistic activities needs to be revived to maintain traditions. 

President of All Nichi Niti Youth Organization (ANNYO) mentioned that they are working for the conservation 

of biodiversity through regular patrolling in the forest area for checking illegal hunting and smuggling of wild 

flora and fauna. They are actively working with the forest department to stop illegal trade of wildlife of Ziro 

valley in the Ranganadi basin. 

 

The fourth meeting at Gram Panchayat Barshaini in the Parbati River basin conducted at Senior Secondary 

School. The president of the panchayat (Pradhan) spoke in detail about the problem behind solid waste 

management and proper use of the resources. He also mentioned that the people are not well aware about the 

solid waste management in the basin, which is the biggest hindrance on the way of the Swachh Bharat Mission 

of Government of India. The Head of the women’s group (Mahila Mandal) raised the issues related to the 

availability of the drinking and irrigation water in the valley. They also mentioned that there is a decrease in the 

snowfall and are being observed changes in its pattern in the region due to developmental activities 

(hydropower projects, constructions, etc.) in the Parbati valley. They said that there is an urgent need to skill up 

the women for local knitting and embroidery to enhance their livelihood options. In addition, the other 

alternatives might be microbial bio-composting from biodegradable solid waste and bee keeping. Bio-

composting will enrich soil fertility while beekeeping will act as pollinator among apple trees which together 

would increase yield of crops and apple. The people from the hoteliers’ association raised the problem of waste 

management as well as lack of infrastructural facilities for tourism activities. Farmers raised the issues 

regarding the unscientific use of pesticides and fertilizers.  

 

In a nutshell, all the consultation meetings / capacity buildings showed that majority of the problems raised by 

the representatives were more concerned with the climate change which have impacts on the existing 

ecosystems and their services. The representatives from all the basins, where the meetings were organized 

ensured that they would actively participate with us for combating the threat of climate change and would adapt 

to it by way of developing resilience. 
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Summaries provided by PI and Co-PIs. 

 

 
Project Site     Upper Sindh Basin, Sonamarg, Jammu and Kashmir 

Latitude and Longitude    34º 05' 29.805" North and 34º 27' 41.999" North 

74º 34' 24.228" East and 75º 35' 53.801" East 

 

Climate    change    impacts    become    highly    visible    affecting different aspects of  human  society  and  

ecosystem  across  the globe. The Kashmir Valley is experiencing the direct impacts of climate change and is 

one of the most vulnerable regions in the Himalayan ecosystem. There is a direct need for the concerned 

government across the Himalayan states to devise robust and comprehensive policy initiatives in light of 

National and State Action plan of Climate change guidelines.  Effective implementation of such initiatives on 

policy, practice and governance fronts is a challenge due to various limitations including lack of availability of 

integrated and reliable data. 

This study elucidates people’s perception about causes and impacts of climate change on rivers, glaciers, 

agriculture and livelihood and future programming needed to address climate change issues more fully. The 

climate change discourse has been evolving globally, and it has generated new ideas, debates and interests 

within the community of experts. At the same time, there has been intensification of efforts both by 

governments and international communities to tackle climate change impacts throughout the world.  This report 

is based on a survey conducted under the aegis of G.B. Pant National Institute of Himalayan Environment and 

Sustainable Development, Himachal Regional Centre, Mohal-Kullu-175 126, Himachal Pradesh and University 

of Kashmir in the Sindh valley of Jammu and Kashmir. 

Land use land cover 

The satellite data shows that the area of land  under agriculture is about 128.38 km2 where as the area  under 

aquatic vegetation is about 39.5km2 .most of the region is the catchment is  under the built up area 

(392.60km2).The area under coniferous forests and horticulture is about  158.02km2 and 64.57Km2.The data 

reveals that the area of about 316.44 Km2 is under snow cover  (Fig.1 & Table 1) 

1. Dr. Sami Ullah Bhat & Dr. Irfan Rashid 
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  Fig.1 LULC map of the Sindh catchment  

Table 1. Land use land cover pattern of Sindh catchment 

S.no  Class Name Area (Km2) 

1 Agriculture 128.38 

2 Aquatic vegetation 39.51 

3 Bare rock exposed 50.91 

4 Bare land 31.34 

5 Built up 392.60 

6 Coniferous forests 158.02 

7 Grassland  63.45 

8 Horticulture  64.57 

9 Plantation  52.11 

10 River bed  27.10 

11 Scrubland  325.28 

12 Snow  316.44 
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13 Water  14.85 

 

 

 

 

Fig.2 Study area and location of sampling sites   

Table 2. Coordinates of the Sampling Sites 
 

S.no Name of the site  Code  Altitude(m)  Latitude  Longitude  

1 Baltal S1 2867 34014ʹ39.70ʺ N  75º15ʹ32.46ʺE 

2 Sonamarg S2 2812 34018ʹ07.84ʺ N  75º15ʹ47.99ʺE 

3 Thajwas S3 2798 34017ʹ25.6ʺ N  74º16ʹ10.55ʺE 

5 Shutkari S4 2647 34018ʹ47.0ʺ N  75º15ʹ56.00ʺE 

5 Gagangeer S5 2275 34016ʹ31.2ʺ N  75º10ʹ56.20ʺE 

6 Kulan S6 1972 34016ʹ04.8ʺ N  75º09ʹ20.48ʺE 

7 Sumbal S7 1881 34013ʹ56.63ʺ N  75º03ʹ22.92ʺE 

8 Ganiwan S8 1801 34013ʹ16.31ʺ N  75º00ʹ57.51ʺE 
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9 Preng S9 1731 34016ʹ30.5ʺ N  74º48ʹ28.03ʺE 

10 Wail S10 1663 34016ʹ30.5ʺ N  74º48ʹ28.03ʺE 

11 Ganderbal S11 1585 34013ʹ24.34ʺ N  74º46ʹ40.35ʺE 

 

Objective 1: To monitor snowmelt and/ or headwater contribution in total water flow, their seasonal 

behavior and quality due to climate change. 

To fulfill this objective, the monitoring sites based on field survey for the collection of meteorological data, 

water flow and water samples (Fig.2) have been selected for installation of the instruments (i.e. Weather Tower 

and AWLR)   as well as  to observe the different water quality parameters. To know the total water flow 

contribution, seasonal behavior and water quality , a questionnaire survey with the sample size of about 20% of 

the total village population (according to Census 2011) was carried out (Table 3 & 4).  

 

Table 3.Village wise population profile of the Upper Sindh Basin 

 Total Population Population 0-6 Years age 
Locat
ion  
code 

Village Area in 
Hectare 

Household  Persons Male Females Persons Males Females 

79 
Kangan 
Total 8394.40 17046 

111,70
0 

59,1
40 52,560 21,219 

11,31
9 9,900 

79 
Kangan 
(Rural) 8394.40 17046 

111,70
0 

59,1
40 52,560 21,219 

11,31
9 9,900 

79 
Kangan 
(Urban) 

0.00 _ _ _ _ _ _ _ 

Rural 
2887 Wosam 362.20 751 4810 2459 2351 866 416 450 
2888 Chiner 150.50 168 1007 511 496 105 46 59 

2889 
Chater 
Gul 566.50 1202 7641 4019 3622 1178 611 567 

2890 
Arigori 
Pora 236.70 411 2488 1186 1302 349 182 167 

2891 
Drag 
Tanga 34.00 62 385 198 187 49 25 24 

2892 
Palang 
(Preng) 180.90 434 2450 1224 126 349 190 169 

2893 Lari 59.30 113 889 459 430 164 95 69 

2894 
BarWale
h 117.80 174 1337 677 660 194 101 93 

2895 
Gumd 
Ari 19.80 93 713 383 330 134 77 57 

2896 
Kacha 
Nambal 178.10 347 2591 1387 1204 644 344 300 

2897 Wangat 355.30 932 6616 3507 3109 1667 946 721 
2898 Khanan 121.00 265 1731 924 807 447 247 200 
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2899 
Bema 
Bugh 161.90 408 3006 1594 1412 604 335 269 

2900 Bamlina 48.20 44 278 146 132 21 14 7 
2901 Kij Parah 88.60 112 754 409 345 101 61 40 

2902 
Hardo 
Panzin 66.80 168 1146 604 542 123 69 54 

2903 Kangan 365.80 774 5985 3672 2313 696 363 333 

2904 
Najwan 
Nilah 69.60 163 4493 571 622 291 143 148 

2905 Akhal 267.50 715 4053 2120 1933 660 339 321 

2906 
Tangchat
ir 24.30 50 375 175 200 63 33 30 

2907 
Mar 
Gund 116.10 302 1921 1103 818 342 188 154 

2908 Satrina 126.70 247 1494 836 658 200 110 90 

2909 
Cheerwa
n 292.20 386 2706 1236 1470 370 182 188 

2910 
Hayan 
Palpora 224.20 419 2645 1365 1280 473 251 222 

2911 Thune 386.50 606 4020 2122 1898 856 477 379 

2912 
Yechi 
Hama 91.40 184 1082 576 506 211 118 93 

2913 
Daradude
r 48.60 137 798 410 388 153 82 71 

2914 Mamer 325.40 430 2883 1524 1359 649 354 295 

2915 
Hari 
Ganiwan 481.20 1072 6699 3462 3237 1554 842 715 

2916 
Soraf 
Raw 275.20 590 3510 1814 1696 638 326 312 

2917 
Sumbal 
Bala 183.70 356 2415 1232 1183 483 290 193 

2918 
Fraw 
Haknar 323.30 439 2918 1482 1436 372 185 187 

2919 
Gund 
Sarsingh 385.30 505 1688 1949 1739 765 416 349 

2920 Rayil 185.70 381 2647 1379 1268 537 258 279 
2921 Koaln 254.90 515 2960 1545 1415 550 294 256 

2922 
Porajat 
Gagangir 282.90 429 2755 1415 1340 722 369 353 

2923 Sonmarg 670.60 122 1051 579 472 257 143 114 
2924 Nilagrar 266.70 150 1085 582 503 257 116 111 

2925 
Forest 
Block 0.00 2390 14975 8304 6671 3145 1681 1464 

Source: Census of India, 2011.  

Four Villages, Gagangir  and Nilgrad (upstream) and Drag Tanga and Wail (downstream) of the region were 

chosen based on their location (2 each in upper and lower stream regions) and proximity to the River Sindh. 

20% of the total households of each village were surveyed.  The study also conducted group discussions with 

the teachers and academicians in various educational institutes to collect qualitative data from learned 



32 
 

respondents. Furthermore, key informant interviews were conducted with a complementary sample of 

stakeholders. 

 

Table 4. Name of the villages surveyed for climate change perception survey 

Source: Census of India, 2011. 

Population Characteristics  

Average age of male and female respondents was 34.4 and 30.4 years.  About 83% of the respondents were 

involved in livelihoods that are directly sensitive to climate change. Such livelihoods include agriculture, 

provision of skilled and unskilled labor, provision of daily wage labor, livestock rearing, extraction of forest 

resources, fishing, horticulture, and fruit gardening. Almost all the respondents (98%) had experienced natural 

disasters in the last 30 years. The most frequently mentioned hazards are flood, flash flood, cloud bursts, fires, 

and heavy snowfall. Most of the population (67%) under study experienced some kind of losses as a result of 

these hazards. The common types of losses are complete or partial destruction of homes, loss of domestic 

animals, loss of crops/fruits/gardens/land, loss of other income earning sources, and health hazard of family 

members. The study found that the knowledge of households regarding climate change decreases marginally 

from lower stream to upper stream regions. The study found that the people rank deforestation as the major 

cause of climate change followed by the urbanization. Most of the respondents have agreed to the fact that the 

cropping pattern  have been changed in the region in the last 25 years.  

People universally stated that the climate of the region is changing. However, the perception varies among the 

respondents. It appears that people interpret the term climate change according to the particular climatic event 

they face in the areas where they live. From the study, it was found that a smaller percentage of women in the 

upper reaches do not have any knowledge about climate change. 

Based on a questionnaire survey, out of the total surveyed respondents; 91% of the total respondents were of the 

view that the climate change is taking place in the region. They also believe that the glaciers are melting at a 

rapid pace due to climate change.  According to 65% of the total respondents, the drinking water quality is good 

for them (Fig.3). During survey it was  found that most of the respondents blame deforestation, urbanization and 

uncontrolled tourism as few major causes of climate change within the region (Fig.4 a) .65% of the total 

Sr.
No 

Name of 
Villages 

Area of 
Village 

in 
Hectares 

Altitude 
(m) 

Lat.(N) Long. (E) Persons Males Females House
holds 

survey
ed 

1. Wail 450.00 2188 34˚15ʹ52ʺ 74˚47ʹ52.75ʺ 8,335 4,384 3,951 100 

2. Drag 
Tanga 

34.00 2193 34˚16ʹ57.47ʺ 74˚51ʹ59.16ʺ 385 198 187 20 

3. Gagangir 282.90 2275 34˚16ʹ31.2ʺ 75˚10ʹ56.2ʺ 2755 1415 1340 125 
4. Nilagrar 266.70 2296 34˚17ʹ27.09ʺ 75˚19ʹ44.37ʺ 1085 582 4.503 50 
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respondents told that headwater contribution in the River Sindh basin flow contributed by the snow/glacier melt 

water is 75 to 100% (see Fig.4 b & Fig. 5).  A significant sample size had observed a change in snowfall (81%) 

and rainfall (93%) pattern.  

 

Fig.3 Peoples’ perception on climatic variability in the Sindh basin 

 

Fig.4 Climate change: (a) Major reasons, and (b) per cent contribution of snow melt in the River Sindh 
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Fig.5 Snowfall pattern: (a) during last 20 years, and (b) existing snowfall pattern in the Sindh basin 

Brief description of some physico - chemical parameters of River Sindh  

The air temperature in study area fluctuated from a minimum of 6.3˚C at Thajwas  to a maximum of 13.1 ˚C at 

Ganderbal during the months of November 2017 to February 2018, while the water temperature fluctuated from 

a minimum 2.4˚C of to a maximum of 4.6˚C during the same time period . The pH of water was alkaline and 

varied from minimum of 7.4 to  a maximum of 8.6 during the study period . Electrical conductivity varied from 

241μS/Cm at Shutkari to a maximum of 372 μS/Cm at Ganiwan. The TDS values were found to be fluctuating 

from 194 mg/l at  Shutkari to 372mg/l (Ganiwan). The free carbon dioxide values range between 2.0 mg/l at 

Wail to a maximum of 4.6mg/l at Baltal.  The water at all the sampling sites was very hard with highest total 

hardness  found in Preng 176 mg/l and lowest at Thajwas( 68mg/L). The value of the Nitrate- Nitrogen ranged 

from a minimum of  176(µg/l) at Thajwas to a maximum of 400 μg/l at Ganiwan. The total phosphorus at the 

sampling sites ranged from a minimum value of 167μg /l (Baltal) to 386μg/l (Ganderbal).( See Table.5) 

Table 5. Mean and Maximum values of some Physico-Chemical Parameters of River Sindh studied during 

November 2017 to February 2018 

Parameters Minimum value Maximum value 
Air temperature(˚C) 6.3 13.1 

Water temperature(˚C) 2.4 4.2 
pH 7.4 8.6 

Conductivity (µS/cm) 241 372 
TDS (PPM) 194 324 

D.O 7.5 8.3 
Free CO2 (mg/l) 2.0 4.6 

Total Alkalinity (mg/l) 69 104 
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Total Hardness(mg/l) 68 219 

Calcium Hardness (mg/l) 40 152 

Magnesium Hardness (mg/l) 28 81 

Nitrate-nitrogen ((µg/l) 176 400 

Nitrite-nitrogen (µg/l) 9 25 

Ammonical-nitrogen (µg/l) 36 55 

Total Phosphorus (µg/l) 167 376 

Ortho-phosphorus (µg/l) 18 52 

 

Objective 2: To assess the impacts due to erratic seasonal behavior of river/stream water flow on overall 

land use pattern, the developmental projects such as HEPs and riverine aquatic biodiversity. 

Assessment of different impacts of the climate change on the Sindh basin was carried out. It was found during 

the survey that the region is witnessing a number of climate change impacts in the form of change in 

temperature regimes, alteration in water bodies, cropping pattern, reduction in forest area and change in 

biodiversity. According to the respondents, there is a major change in the temperature, rainfall and snowfall 

pattern which is attributed to the  climate change. 63% of the respondents said that there is an increase in pests 

and weeds due to climate change.  Most of the respondents were found to have no knowledge about the 

migratory birds and their pattern of migration in the region (Fig.6). 

 
 

Fig.6 Peoples’ perception on the impacts of climate change in the Sindh basin 
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According to respondents, 89% of the total respondents perceived that the temperature in the summer season 

has increased. While 79% of the total respondents felt that they are witnessing an increasing trend in the winter 

temperature. About 78% of the total respondents said that the vegetation cover have changed in the region. 87% 

of the respondents have observed change in land use pattern (see Fig.6). 68% respondents told that cropping 

pattern has changed due to climate change in the River Sindh basin (see Fig. 6). According to respondents, 79% 

of the total respondents perceived that the length of summer season due to climate change has increased. While 

91% of the total respondents felt that there is a decrease in snowfall pattern as well as rainfall intensity in the 

basin. (Fig.7 a) About 50% of the total respondents said that there is decrease in the rainfall intensity. 54% 

respondents said that there is also a change in terms of yield in the fruit crops, followed 24% by grain and 14% 

by bean crops (see Fig. 7 b & c).  

 

 

Fig.7 Climate change leading to (a) Changing natural components; (b) change in land use pattern, and (c) 

change in cropping pattern. 

Objective 3. To enhance capacity building of the stakeholders including 100 women in terms of increasing 

their resilience and adaptive capacity due to climate change for their sustainable livelihood options 
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A brief report on consultation meeting / workshop at Gagangir village 

Deteriorating environment and the rapid developmental work in Sonamarg basin evoked serious concern during 

the inaugural function of a two day consultation/ training workshop held on 22-23 November 2017 under 

NMHS project for the capacity building of the stakeholders at Gangangir Sonamarg in the Sindh basin jointly 

organised by Department of Environmental Science, University of Kashmir and G.B.Pant National Institute of 

Himalayan Environment and Sustainable Development (GBPNIHESD), Himachal Regional Centre , Mohal 

Kullu 175 126, Himachal Pradesh. 

A number of speakers comprising professors, teachers and the local people spoke on the occasion and stressed 

upon the need for developing the region on sustainable basis. In his welcome address, Head of the Government 

High School, Gangangir Mr. Abdul Rashid Ahanger underlined various critical themes of the conference and 

welcomed guests. In his address, he regretted on how water bodies are being polluted by the human race over 

the past decades. He also impressed upon the gathering that as though we are not proprietors of this nature, but 

we have been made the trustees only and it is essential to use the natural resources with the highest degree of 

accountability. 

Speaking in the workshop, Dr. J.C.Kuniyal, Prinicipal Investigator- NMHS (JCK) Project stressed to create the 

healthy environment for the healthy life. Besides informing the gathering about the importance of the project, he 

also deliberated upon the goals and objectives of the project; viz; capacity building of the local community 

especially women. In the meeting, he raised several environmental issues like solid waste management, 

emissions of black carbon aerosol and its impacts on the glaciers. 

Speaking at the occasion, Dr Sami Ullah Bhat from the University of Kashmir highlighted the importance of 

environmental conservation and the importance of judicious use of natural resources. He impressed upon the 

gathering that austerity should be adopted in all the circles of life, so that many problems related to environment 

will get automatically resolved. 

A large number of local persons spoke in the meeting and raised several issues regarding the environment, 

development and society. Gh. Hassan Konshi, Sarpanch of the village Gagangir raised a number of issues faced 

by this hilly and far flung area before the experts. He spoke about the issues of supply of drinking water, 

tourism development, road connectivity, upgradation of health and educational facilities and other related 

demands. He also spoke about the engagement of local youth in the construction companies working on mega 

projects in the area. 

Gh. Rasool Sheikh, a senior citizen of the village while speaking informed the experts about the deteriorating 

quality of drinking water which has lead to the spread of water borne diseases, since the construction work 
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started on the Z-Morh tunnel, which is a road tunnel near Gagangir in Ganderbal district (Jammu & Kashmir). 

He also apprised the experts about the poor infrastructure of the primary health centre and the non-availability 

of ambulance in the region. He alleged that there is no proper provision of ambulance services in the area, 

because of which poor residents are continuously suffering. 

Muzaffar Ahmed Wani, a Govt Teacher, alleged that the ongoing construction of the tunnel has ruined the 

fragile environs along the River Sindh. He stressed on the need for the augmentation of drinking water schemes 

so that the residents would not be forced to drink the polluted water.  

Imran Raina, a youth from the village stressed upon the upgradation of the government high school to higher 

secondary level to feed the growing needs of the region. As he alleged that the absence of a higher secondary in 

the locality causes immense hardships, especially to girl students in the schools. 

It is important to mention that a large number of women from all age groups actively participated in the 

workshop. 

 

Photograph 1: Glimpses of the meeting cum workshop at Gagangir Sonamarg, Novemebr 22, 2017 
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People’s Perception  

The people’s perception survey was conducted in four villages along the River Sindh catchment. The responses 

were collected from 10-20% households of the village (see Table 2). 

Water Demand 

It was found that the average water demand of all 4 villages is above 5 buckets (1 bucket is equivalent to 15 

liters) which is above 75 liters/day for livestock as well as domestic use (Fig 8 & Fig 9).  

 

 

Fig.8 Water demand for domestic use: (a) average, and  (b) village- wise 
  

 
 

Fig.9 Water demand for livestock : (a) average, and (b) village wise 
 
Sources of drinking water 

According to the respondents, 91% of the households use tap water as a major source for drinking water as well 

as other domestic purposes which is followed by small streams (3%) and springs (3%) (Fig.10 a).According to 

71% of the total respondents, water scarcity mainly occurs during winter season due to snowfall (see Fig 10 b). 
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Fig.10 Water sources and seasonal scarcity: (a) sources and (b) scarcity 

 
Positive and Negative Impacts of Hydropower Projects 

About 97% of the total respondents were of the opinion that there are positive economic impacts of the 

hydropower plants existing within the region. While, 3% of the respondents clearly have no idea about the 

economic impacts associated with the hydropower plants (Fig.11 a). Similarly, majority of the respondents 

(77%) associate negative ecological impacts with the hydropower plants and 16% of the respondents had no 

idea about the ecological impacts of the hydropower plants (see Fig 11 b). 

 

Fig.11. (a) Impacts of hydropower projects, and (b) Benefits of hydropower projects 

 
Livelihood Options  

The livelihood options which are mostly affected due to climate change were noticed to be agricultural practices 

followed by tourism and local embroidery practices. According to 49% of the total respondents, the agricultural 

practices are mostly affected, followed by tourism practice (39%) and then by local embroidery (7%) (Fig.12 a). 

About 59% and 25% of the total respondents told that the agricultural practices (on-farm production and post-

production processes) and local embroidery (Tila work, zari work, and crewel) could be the livelihood options 

for rural women which need skill development, respectively (see Fig. 12 b). 
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Fig.12 Livelihood options: (a) affected by climate change and; (b) areas for women skill development for 

livelihood option 

General Health Status  

There are two health centres each in the Gangangir and Wail. Rests of the two surveyed villages are without any 

public health centre. Majority of the population is not satisfied with the existing general health services in the 

region. It was found that there is no proper solid waste management practices in all the surveyed villages 

(Fig.13 a). The people’s perception survey showed that the general health status of the area is mostly of good 

category (see Fig.13 b). The respondents ranging from 38 % to 40 % said that they use to throw their waste over 

unused land as well as roadside. While 10 % of the total respondents said that they were using community 

dustbins to dispose off their wastes. Out of the total surveyed population, 6% of the total respondents said they 

dispose off their waste in composting. The results showed that solid waste management practices are poor in all 

the villages surveyed (see Fig.13 c).   

 

Fig.13 General health services and waste management: (a) health, waste management, developmental 

disturbances, (b) health status in the villages, and (c) methods of solid waste disposal 
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With a view to increasing resilience and adaptive capacity due to climate change, water demand, health status, 

waste management practices, etc. were focused by the natives which in long run would enhance their livelihood 

conditions.  Special attention is given to the most vulnerable sections of the society especially women and 

Below Poverty Line (BPL) families during the respondents’ survey 
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Project Site     Parbati Basin, Himachal Pradesh 

Latitude and Longitude   31074’04” N - 32014’01” N  
74057’11” E - 75063’40”  

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Dr. J.C. Kuniyal 

 

Fig. 1 Settlement and drainage pattern of the Parbati Basin in Himachal Pradesh 

 

 

Fig. 2 LULC of Parbati Basin in Himachal Pradesh 
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Objective 1: To monitor snow melt and/or headwater contribution in total river water flow, their 

Seasonal behavior and quality due to climate change. 

To fulfill this objective, the monitoring sites based on field survey have been selected to install the instruments 

for the measurements of the water flow and for the collection of water samples from the sites to observe the 

different water quality parameters (Photograph 1). To know the total water flow contribution, seasonal behavior 

and quality of the water, a questionnaire survey with the sample size of about 30% of the total village 

population (according to Census 2011) was carried out (Table 1 &2).  

 

Table 1. Population data of the Barshaini Panchayat in the Parbati basin, Himachal Pradesh 

S.No. Villages Altitude 
(m) 

Latitude 
(N) 

Longitude 
(E) 

Male Female Total 
Population 

Households 
surveyed 

1. Tosh 
 

2451 32000.870’ 77027.104’ 131 144 298 103 

2. Barshaini 
 

2205 32000.045’ 77026.185’ 273 245 518 118 

3. Pulga 
 

2244 31059.698’ 77026.393’ 350 322 672 80 

4. Tulga- 
Kalga 
 

2323 31059.665’ 77027.215’ 132 133 265 40 

5. Nakthan 
 

 - - 131 144 275 - 

6. Tahuk 
 

 - - 250 262 521 - 

7. Ucch 
 

 - - 197 200 397 - 

8. Shilla 
 

 - - 78 101 179 - 

         
Source: Gram Panchayat Parivar Register, Census of India, 2011. 

 

 

Table 2. Land revenue data of the villages located in the Parbati basin, Himachal Pradesh 

Patwar Circle Name of Panchayats 
 

Total  land 
(hectare) 

Agricultural land 
(hectare) 

Other land 
(hectare) 

 
 
Sosan 

Barshani    

401.83 

 
302.94 

 
98.89 Manikaran 

Kasol 

 
Jari 

Jari  

381.37 

 
310.05 

 
71.33 Punthal 

Bradha Bradha 341.50 284.28 57.22 

 Manikaran    



45 
 

 
Manikaran 

 827.04 

 

614.41 212.64 

Barshani 

Kasol 

 
 
Pini 

Pini  

479.99 

 

 
381.96 

 
98.02 Talpini 

Malana 

 
Shat 

Shat  

482.34 

 
398.38 

 
83.96 Jalugran 

 
Chong 

Chong  

493.16 

 
397.91 

 
95.26 Ratocha 

 
 
 
 
Shiliyar 

Bhuin  

 

 

912.39 

 

 
 
 
734.26 

 
 
 
178.13 

Bada Bhuin 

Bjhona 

Narogi 

Cheunr 

 
 
Kashavri 

Jiya  

 

493.99 

 
 
391.48 

 
 
102.51 

Bhrhan 

Danogi 

     Source: Gram Panchayat Parivar Register, Census of India, 2011.   

Based on a questionnaire survey, the total surveyed respondents told that 100% headwater contribution in the 

River Parbati basin flow is contributed by the snow/glacier melt water. While 77.2% of the total respondents 

were of the view that the climate change is taking place in the region. On the other hand, 94.1% respondents 

were fully aware that the Parbati glacier is the main source of the river which is melting fast. Regarding finding 

a change in precipitation (snowfall and rainfall), 100% respondents realized that it is taking place. According to 

82.4% of the total respondents have found alike changes as an indicator of climate change in the River Parbati 

basin. According to 77.2% respondents, the drinking water quality is good for them  (Fig. 3).  

 
Fig.3 Peoples’ perception on climatic variability in the Parbati basin 
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According to 77.2 % respondents, the climate change is taking place, which is mainly due to introducing a large 

number of hydropower projects in the River Parbati basin. About 22% of the total respondents were of the 

opinion that  air pollution is taking place due to different kinds of anthropogenic activities. About 14% 

respondents said that the climate change is taking place due to fuelwood burning which is followed by 

uncontrolled tourism (13%), open waste burning (12%) and deforestation (9%). While a small segment of 

respondents (5%) responded that climate change is taking place due to forest fire as well as burning of kerosene 

for the purpose of cooking by the graziers and herbs collectors in the Parbati valley (Fig. 4 a&b & Fig. 5 a&b).    

 

 

Fig.4 Climate change: (a) major reasons, and (b) per cent contribution of snow melt in the River Parbati  

 

Fig.5 Snowfall pattern: (a) last 20 years, and (b) present snowfall pattern in the Parbati basin 
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Photograph: 1 (a) An overview of the snout of the Parbati Glacier in upslope region, and (b) a proposed site for 

Automatic Weather Station at Barshaini village in downslope region 

 

Objective 2: To assess the impacts due to erratic seasonal behavior of river/stream water flow on overall land 

use pattern, the developmental projects such as HEPs and riverine aquatic biodiversity. 

Assessment of different impacts of the climate change on the River Parbati  basin was made. According to the 

respondents, there is a major change due to climate change in the summer temperature (93%), winter 

temperature (90%), cropping pattern (84%), land use pattern (83%), occurrence of new and strange human 

diseases (83%), and increase in flies and mosquitoes (75%). In addition, 74% of the total respondents told that 

there is a shift in forest boundary and also found a change in size and number of water bodies in the basin. 71% 

of the total respondents said that there is an increase in pests and weeds due to climate change, etc. (Fig.6).  

 
  Fig.6 Peoples’ perception on the impacts of climate change in the Parbati basin 
 



48 
 

 
According to respondents, 79% of the total respondents perceived that the length of summer season due to 

climate change has increased. While 88% of the total respondents felt that there is a decrease in snowfall pattern 

as well as rainfall intensity in the basin. About 46% of the total respondents said that there is increase in the 

rainfall intensity, while 44% felt that there is decrease in it (Fig.7 a). About 35% respondents said that forest is 

the major component of land use pattern which has been changing due to climate change, followed by arable 

land (15%), non-agricultural land (7%) and grassland (2%). However, 23% respondents told that land use 

pattern has changed due to climate change in the River Parbati basin (see Fig. 7 b). In case of changes in the 

cropping pattern, 37% respondents said that there is also a change in terms of yield in the fruit crops, followed 

30% by grain and 24% by bean crops (see Fig. 7 c).  

 

 
          Fig.7 (a) Changing climate change components, (b) change in land use pattern and 

(c) change in cropping pattern 
 

Objective 3: To enhance capacity building of the stakeholders including women in terms of increasing their 

resilience and adaptive capacity due to climate change for their sustainable livelihood options. 
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With a view to increasing resilience and adaptive capacity due to climate change, water demand, health status, 

waste management practices, etc. were focused by the natives which in long run would enhance their livelihood 

conditions.  Especial attention is given to women and Below Poverty Line (BPL) families during the 

respondents’ survey.  

 

Reports on consultation meeting /workshop at Bershaini 

Regarding putting forward adaptive strategies for combating the climate change threat, a consultation meeting / 

capacity building with the representative populations of the study site was organized at Gram Panchayat 

Barshaini in the Parbati River basin on December 27, 2017 (Photograph 2). 

 

Photograph: 2 Women’s participation during consultation meeting-cum-workshop at Gram Panchayat 
Barshaini, Himachal Pradesh 

 

People’s perception according to questionnaire survey 

The people’s perception survey was completed in four villages, namely, Tosh, Barshaini, Pulga and Tulga-

Kalga of the Gram Panchayat, Bershaini. The responses were collected from more than 30% households of the 

village (see Table 1). The data of land revenue for the land use pattern was also collected from the revenue 

department of  Himachal Pradesh (see Table 2).  

 

Water Demand 

It was found that the average water demand of all 4 villages is above 5 buckets (1 bucket is equivalent to 15 

liters) which is above 75 liters/day for livestock as well as domestic use (Fig 8 & Fig 9).  
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Fig.8 Water demand for domestic use: (a) average and (b) village- wise 
 

 
 

Fig.9 Water demand for livestock: (a) average and (b) village - wise 
 

According to the respondents, 66% of the total source springs are the major source for drinking water as well as 

other domestic purpose which is followed by 30% by small streams. According to 65% of the total respondents, 

water scarcity mainly occurs during summer season due to drying up of the natural sources, while 31% of the 

total respondents also perceived that water scarcity takes place in winter season (Fig 10). 
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Fig. 10 Water sources and seasonal scarcity: (a) sources and (b) scarcity 
 

Benefits and the impacts of Hydropower 

Of the total respondents, 77% individuals told that there are negative impacts of the hydropower projects in the 

villages lying in the Gram Panchayat at Barshaini. Only 18% of the total respondents perceived the positive 

impacts of the hydropower projects in the region. In Tosh village, 83% of the total respondents said that 

hydropower provides them free electricity upto 40 years. While in other three surveyed villages such as 

Barshaini, Tulga-Kalga, and Pulga, people do not have any benefits due to hydropower projects (Fig. 11).  

 

     
Fig. 11 (a) Impacts of hydropower project, and (b) benefits of hydropower’s / dams in different villages 

 

Livelihood Options  

The livelihood options which are mostly affected due to climate change were noticed agricultural practices 

followed by local embroidery and tourism practices. According to 72% of the total respondents, the agricultural 

practices are mostly affected, followed by 21% to local embroidery and then 6% to tourism practices. About 

46% and 39 % of the total respondents told that the local embroidery and agricultural practices could be the 

livelihood options for rural women which need skill requirement, respectively (Fig 12). 
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Fig.12 Livelihood options: (a) affected due to climate change, and (b) areas of skill development for  rural 
women   

 

General Health Status and Solid Waste Management 

The people’s perception survey showed that the general health status of the area is mostly of intermediate 

category (Fig.13 a & b). There is only one social health centre in the Barshaini village. Rests of the villages are 

without any social health centre. Majority of the population is not satisfied with the existing general health 

services in the region. On the other hand, there were no proper solid waste management practices in all 

surveyed villages. The respondents ranging from 30 % to 35 % said that they used to throw their waste over 

unused land as well as roadside (see Fig.13 c).  While 23 % of the total respondents told that they were using 

community dustbins to dispose off their wastes. Out of the total surveyed population, 2% of the total 

respondents said they dispose off their waste in composting. In essence, the results showed that solid waste 

management is one of the most serious problems in the villages which were surveyed. 
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Fig.13 General health services and waste management: (a) health, waste management, developmental 

disturbances, (b) health status in the villages, and (c) waste disposal methods 
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Project Site     Dhauliganga Basin, Uttarakhand 

Latitude and Longitude    29º 57' 27.473" North and 30º 33' 59.492" North  

80º 14' 43.57" East and 80º 43' 34.893" East 

 

Objective 1: To monitor snow melt and/or headwater contribution in total river water flow, their seasonal 

behavior and quality due to climate change,  

 Firstly monitoring sites based on field survey  was selected and shown in Table 1 & Fig.1 The drainage pattern 

of the Dhauliganga Basin is dendritic (see Fig.1). To observe the water quality at different seasons, five sites 

were selected and tested (Table 2&3 & Fig. 2). It was found that in winter season, turbidity is the main 

parameter which alters the quality of water along with calcium hardness and in spring season, turbidity along 

with pH is the main concern (see Table 2&3 ).This alteration occurs due to the erratic behaviour of surface 

runoff, which enables entry of silt and other impurity into the water supply system. Other than these, all 

parameters are within the limits specified by IS 10500:2012 and hence the water is found fit for drinking and 

other needs after primary filteration. Water quality is  very important for a good health status in these high 

altitude regions due to lack of mass purification systems.    

                                             

 

 

 

 

 

 

 

    

 

 

Fig. 1 Drainage pattern, settlements and instruments point 

3. Er. Kireet Kumar 
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Table 2. Coordinates of monitoring sites 

 

 

 

 

 

  

 

  Table 3. Water quality parameters (winter season) 

 

Water quality 
parameters 

Chirkhilla Kanchoti Sobla Sela Chal Desirable 
limits 

Permissible 
limits Coordinates 

29˚59̕30"N 30˚01̕00"N 30˚02̕59"N 30˚08̕53"N 30˚10̕38"N 
as per IS 10500:2012 

80˚33̕58"E 80˚34̕15"E 80˚35̕12"E 80˚36̕03"E 80˚34̕42"E 

pH 7.83 7.62 7.63 7.29 7.73 6.5-8.5 
No 

relaxation 

EC(µs/cm) 76.1 76.2 77.1 75.9 76.5 300 µs/cm 
Not 

Available 

Turbidity (NTU) 38.3 28.4 16.96 13.14 3.99 1 NTU 5 NTU 

Total hardness 
(mg/l) as 
CaCO3 

146 144 172 152 66 200 mg/l 600 mg/l 

Calcium (mg/l) 43.73 37.85 42.05 37 16.82 75 mg/l 200 mg/l 

Calcium 
hardness (mg/l) 

109.2 94.5 105 92.4 42 
Not 

Available 
Not 

Available 

Nitrates (mg/l) 0.26 0.14 0.16 0.14 0.08 45 mg/l 
No 

relaxation 
Magnesium 

(mg/l) 
8.98 12.08 16.35 14.54 5.86 30 mg/l 100 mg/l 

Sulphate (mg/l) 56 53 50 52 21 200 mg/l 400 mg/l 

Chloride (mg/l) 1.42 1.42 1.42 1.42 1.42 250 mg/l 1000 mg/l 

Fluoride (mg/l) 0.0592 0.05 0.0535 0.0429 0.0791 1 mg/l 1.5 mg/l 

Total Suspended 
Sediments (g/l) 

0.048 0.023 0.014 0.011 0.0036 0.5 g/l 2 g/l 

Locations Longitude Latitude Altitude (m) 

Snout E 80° 29̕ 52.0" N 30° 14̕ 06.0" 3450  

Flow measurement E 80° 31´ 58.8" N 30° 14̕ 58.4" 3442  

Automated weather station E 80° 32̕ 21.6" N 30° 15̕ 04.4" 3470  

Ablation zone E 80° 29̕ 58.8" N 30° 14̕ 08.0" 3450  
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                       Fig.2 Water sampling locations  

                         

    Table 4. Water quality parameters (spring season) 

Water quality 
parameters 

Chirkhilla Kanchoti Sobla 
Desirable 

limits 
Permissible limits 

Co-Ordinates 
As per IS 10500:2012 29˚59̕30"N 30˚01̕00"N 30˚02̕59"N 

80˚33̕58"E 80˚34̕15"E 80˚35̕12"E 

pH 8.36 8.22 8.15 6.5-8.5 No relaxation 

EC (µs/cm) 185.7 183.8 186.6 300 µs/cm Not Available 

Turbidity (NTU) 4.14 16.39 2.72 1 NTU 5 NTU 

Total hardness 
(mg/l) as CaCO3 

168 162 156 200 mg/l 600 mg/l 

Calcium (mg/l) 18.50 19.34 19.34 75 mg/l 200 mg/l 

Calcium hardness 
(mg/l) 

46.2 48.3 48.3 Not Available Not Available 

Nitrates(mg/l) 2.92 2.69 2.40 45 mg/l No relaxation 

Magnesium (mg/l) 29.72 27.74 26.28 30 mg/l 100 mg/l 
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Sulphate (mg/l) 50 42 48 200 mg/l 400 mg/l 

Chloride (mg/l) 1.42 1.42 2.13 250 mg/l 1000 mg/l 

Fluoride (mg/l) 0.104 0.0681 0.0840 1 mg/l 1.5 mg/l 

Total Suspended 
Sediments (g/l) 

0.004 0.016 0.004 0.5 g/l 2 g/l 

 

Based on a questionnaire survey, the total surveyed respondents told that 99.06% of the total headwater 

contribution in the River Dhauliganga basin flow is contributed by the snow/glacier melt water and about 

90.37% of the total respondents observed glacier retreat in the past years. While, 99.37% of the total 

respondents were of the view that the climate change is taking place in the region. On the other hand, 87.17% of 

the total respondents were fully aware that the Neola glacier is the main source of the river which is melting 

fast. Regarding finding a change in precipitation (snowfall and rainfall), 98.52% of the respondents realized that 

it is taking place. According to 66.65% respondents, the drinking water quality is good for them (Fig.5).  

 

Fig. 5 Peoples’ perception on climatic variability in the Dhauliganga Basin 

According to 99.37% respondents, the climate change is taking place, which is mainly due to introducing a 

large number of deforestation in the lower Dhauliganga basin. About 7.55% of the total respondents were of the 

opinion that air pollution is taking place due to different types of anthropogenic activities. About 6.81% 

respondents said that the climate change is taking place due to fuelwood burning which is followed by use of 

kerosene for the purpose of cooking by the grazing and herbs collectors (18.35%), open waste burning 

(12.98%), forest fire (29.05%) and deforestation (81.25%). While a small segment of respondents responded 

that climate change is taking place due to uncontrolled tourism (1.35%) and excessive number of hydropower 

projects (0.24%) in the lower Dhauliganga valley (Fig.6).  



58 
 

 

Fig. 6 Climate change: major reasons for climate change  
 

 
 

Fig.7 Percentage contribution of snow melts in the lower Dhauliganga basin: (a) Village-wise (b) Average  
 
The snowfall pattern in the Lower Dhauliganga Basin has changed due to impacts of man-made activities such 

as construction of roads, buildings, and dams, etc.  
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Fig. 8 Snowfall pattern in the Dhauliganga Basin during last 20 years: (a) Village wise (b) Average.  

 

 
 

Fig. 9 Existing snowfall pattern in the Dhauliganga Basin: (a) Village wise, and (b) Average  
 
Objective 2: To assess the impacts due to erratic seasonal behavior of river/stream water flow on overall land 

use pattern, the developmental projects such as HEPs and riverine aquatic biodiversity. 

Assessment of different impacts of the climate change on the River Dhauliganga basin was made. According to 

the respondents, there is a major change due to climate change leading to increase of flies and mosquitoes 

(98.41%) followed by land use pattern (95.26%), cropping pattern (94.13%), winter temperature (91.05%), 

summer temperature (79.96%), and occurrence of new and strange of human diseases (40.74%). . In addition, 

27.77% of the total respondents told that there is a shift in forest boundary and 61.41% also found a change in 

size and number of water bodies in the basin. 16.49% of the total respondents said that there is an increase in 

pests and weeds due to climate change. Only a small section (5.53%) of respondents observed composition 

change of plant species (Fig.10).  

 



60 
 

 
 

Fig.10 Peoples’ perception on the impacts of climate change in the Lower Dhauliganga Basin 
 

According to respondents, 79.96% of the total respondents perceived that the length of summer season due to 

climate change has increased. While 99.92% of the total respondents felt that there is a decrease in snowfall 

pattern as well as rainfall amount in the basin. About 3.68% of the total respondents said that there is an 

increase in the rainfall intensity, while 96.08% of the total respondents felt that there is decrease in it (Fig.11 a). 

About 87.08 % of the total respondents said that arable land is the major component of land use pattern which 

has been changing due to climate change, followed by forest (10.66%), non-agricultural land (0.08%) and 

grassland (11.37%). However, 95.26% respondents told that land use pattern has changed due to climate change 

in the River Dhauliganga basin (see Fig.11 b). In case of changes in the cropping pattern, 84.52% respondents 

said that there is also a change in terms of yield in the grain crops, followed by 39.31% by fruit, 5.39% by bean 

crops, 3.50% by cash crops and 20.52% by vegetables (see Fig.11 c).  
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Fig.11 (a) Changing components due to climate change, (b) change in land use pattern, and (c) change in 

cropping pattern 

 

Objective 3: To enhance capacity building of the stakeholders including women in terms of increasing their 

resilience and adaptive capacity due to climate change for their sustainable livelihood options. 

 

With a view to increase resilience and adaptive capacity due to climate change, water demand, health status, 

waste management practices, etc. were highlighted by the natives who in a long run would enhance their 

livelihood conditions. Especial attention is given to women and Below Poverty Line (BPL) families during the 

respondents’ survey.  

 

People’s perception according to questionnaire survey 
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The people’s perception survey was completed in nine villages, namely, Khela, Garguwa, Jamku, Khet, Sobla, 

Suwa, Tejam, Dar, and Batan of the Lower Dhauliganga Basin. The responses were collected from more than 

30% households in each of the village (see Table 2).  

 

Water Demand 

It was found that the average water demand of all 9 villages is above 5 buckets (1 bucket is equivalent to 15 

litres) which is above 75 litres/day for livestock as well as domestic use (Fig.12 a & b & Fig.13 a & b).  

 

    Fig.12 Water demand for domestic use: (a) Village wise, and (b) Average 
 

 
 

Fig.13 Water demand for livestock: (a) average, and (b) village - wise 
 
According to the respondents, 74.80% of the total water sources, small streams are the major source for 

drinking water as well as other domestic purposes which is followed by 24.69% by springs (Fig.14 a). 

According to 74.28% of the total respondents, water scarcity mainly occurs during summer season due to drying 

up of the natural sources, while 9.81% of the total respondents also perceived that water scarcity takes place in 

rainy season due to turbid water (see Fig.14 b). 
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Fig.14 Water sources and seasonal scarcity: (a) sources, and (b) seasonal scarcity 
 

Positive and Negative impacts of Hydropower: 

Out of the total respondents, 67% of the total individuals told that there are negative impacts of the hydropower 

projects in the villages such as land sliding, drying of natural water sources, etc. lying in the Lower 

Dhauliganga Basin. Only 30% of the total respondents perceived the positive impacts of the hydropower 

projects in the region (Fig.15 a). Garguwa village gets free electricity supply from the NHPC Dam. While in 

other eight surveyed villages, people do not have any alike benefits due to hydropower projects (see Fig. 15 b).  

 

   
 

Fig.15 Positive and negative impacts of hydropower projects in the villages: (a) impacts, and (b) benefits  
 

Livelihood Options  

Agricultural practices were mostly affected due to climate change followed by local embroidery i,e Handcraft 

items, etc. and tourism practices. According to 92% of the total respondents, the agricultural practices are 

mostly affected, followed by 7% to local embroidery and then 1% to tourism practices (Fig.16 a). About 20% 

and 78% of the total respondents told that the local embroidery and agricultural practices could be the 

livelihood options for rural women which need skill requirement, respectively (see Fig. 16 b). 
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Fig.16 Livelihood options: (a) affected due to climate change, and (b) areas of skill development for rural 
women   

 

General Health Status and Solid Waste Management: People’s perception survey showed that the general 

health status of the area is mostly of poor category (Fig.17 a & b). There is only three social health centers in 

the villages of the Lower Dhauliganga Basin. Rests of the villages are without any social health center. Majority 

of the population (92.61%) is not satisfied with the existing general health services in the region. On the other 

hand, there were no proper solid waste management practices available in all the surveyed villages. The 

respondents ranging from 50 % to 55 % said that they use to throw their waste over unused land as well as 

roadside (see Fig.17 c).  While 44 % of the total respondents told that they were using any other methods to 

dispose of their wastes. Out of the total surveyed population, 2% of the total respondents said they dispose off 

their waste converting into energy as composting. In essence, the results showed that solid waste management is 

one of the most serious problems in the villages under survey. . 
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Fig.17 General health services and waste management: (a) health, waste management, developmental 

disturbances, (b) health status in the villages, and (c) waste disposal methods 
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Project Site     Ranganadi Basin, Arunanchal Pradesh 

Latitude and Longitude    26º 54' 18.771" North and 27º 36' 8.313" North 

93º 20' 40.108" East and 94º 9' 59.689" East 

 

 

 

 

 

 

 

 

 

 

Fig.1: Map of the study Site Ranganadi Basin, IHR. 

 

Fig. 2 Drainage pattern and; (b) Land use land cover change of the River Ranganadi basin (1990-2010) 

 

4. Er. M.S. Lodhi & Dr. K.S. Kanwal 
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Objective 1: To monitor snow melt and/or headwater contribution in total river water flow, their seasonal 

behavior and quality due to climate change. 

To fulfill this objective, the monitoring sites based on field survey were identified for installation of climatic 

data and water flow measuring instruments in the basin. Water samples were collected from four different sites, 

i.e., Lower Yazali, Upper Yazali, River Kail and Ranganadi reservoir to observe the different water quality 

parameters. Different parameters like pH, total suspended solid (TSS???), total dissolved solids (TDS), Acidity, 

Alkalinity, Hardness, Dissolved oxygen (DO), Ammonia and Chloride were analysed. From the analysis, it was 

found that the  pH ranged from 7.33 to 7.44, while TS value ranged from 0.05 to 0.10.TDS value of anlysed 

water ranged from 0.07 to 0.11. Acidity value ranged from 25 to 37 and alkalinity value ranged from 23 to 43. 

Hardness value varied  from 31 to 38. DO value was from 7.50 to 10.06. On the other hand, ammonia  varied 

from 0.56 to 1.12 mg/l and Chloride ranged from 15.98 to 53.25. Water quality results  in brief are presented in 

(Table 1). 

 

To know the seasonal behavior and quality of the water, a questionnaire survey was carried out in three villages 

of  Yazali, i.e., Yazali C- Sector, Chullyu and Thowu (Table 2).  Based on a questionnaire survey, out of the 

total surveyed respondents, 69% told that headwater contribution in the River Ranganadi Basin is not 

contributed by the snow/glacier melt water; it is totally rainfed. Regarding climate change, 86.2% of the total 

respondents believed that climate change is taking place in the region. While, 100% respondents agree with the 

change in the rainfall pattern. According to 100% respondents, the drinking water quality is good for them (Fig. 

3). According to 65.52% respondents, the climate change is taking place due to anthropogenic impacts. Out of 

the total respondents, a share of 31.03% each were of the view that the major anthropogenic impacts are due to 

dam construction and road construction (Fig. 4 & Fig. 5).    

 

 

Table 1. Water analysis of different water samples collected from the River Kail and various other parts of   the 

River Ranganadi River 

Sl.N

o. 

Water parameters Lower Yazali Upper Yazali River 

Kail  

Ranganadi Reservoir 

1.  pH 7.34 7.33 7.40 7.44 

2.  TS  (mg/l) 0.05 0.10 0.05 0.05 

3.  TDS (mg/l) 0.09 0.08 0.11 0.07 

4.  Acidity (mg/l) 37 25 27 25 

5.  Alkalinity (mg/l) 43 25 26 23 
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6.  Hardness (mg/l) 38 31 31 32 

7.  DO (mg/l) 8.19 9.17 7.50 10.06 l 

8.  Ammonia (mg/l) 1.12 0.56 0.84 0.56 

9.  Chloride 53.25 15.98 37.28 35.50 

 

Table 2. List of village surveyed 

Sl.No. Village name Lat. and Long Number of family 

respondents  

1. Yazali C sector N 27°23'47" /  E 093°45'27 " 11 

2. Chulung  N 27°21'41" /  E 093°46'16" 11 

3. Thowu N 27°20'42" /  E 093°47'54" 8 

 

 

Fig.3 Peoples’ perception on climatic variability in the Ranganadi basin 
 
 

  
Fig.4 Major Causes for climate change                   Fig.5  Major anthropogenic impacts in the region 
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Objective 2: To assess the impacts due to erratic seasonal behavior of river/stream water flow on overall land 

use pattern, the developmental projects such as HEPs and riverine aquatic biodiversity. 

Assessment of different impacts of the climate change on the Ranganadi River basin was made based on 

questionnaire survey. According to the respondents, there is a major change due to climate change in the 

summer temperature (82.76%) but only 34.48% response was found regarding increase in winter temperature. 

Indicating change in the cropping pattern was responded by 96.55%, plant composition by 96.55% but only 

6.9% of the total responses were received in terms of variation in flowering and fruiting in plants. Majority of 

the respondents (51.72%) said that there is no change in flowering and fruiting in plants. The responses of the 

individuals in a change of the stay of migratory birds is 100%, while occurrence of new and strange human 

diseases (100%), and increase in flies and mosquitoes (100%) were observed by the respondents (Fig.6). 

According to the respondents, the major land use pattern is forest (65.52%) which is followed by jhum 

cultivation (27.59%) and agriculture (6.90%) (Fig.7). From the village survey, it was observed that the most 

common natural disasters usually occur in the area is flood. 75.86% of the total responses experienced flood 

before the construction of dam. Out of the total respondents, only 37.93% of the total respondents feel that there 

is a change in the occurrence of flood after the construction of dam (Fig.8). To understand the different 

parameters of agricultural and forest soil, samples were collected at the depth of 30 cm.  Different parameters 

were analysed ,  viz.; soil moisture content, pH, conductivity, nitrogen phosphorous, etc. in the overall study 

moisture content. Agricultural soil had 3.41 g while that of forest soil is 1.22 g. Texture in agriculture soil 

occupied  74% sand, 25% silt, 1% clay whereas in forest soil sand occupied 70%, silt 26%  and clay 4% . Other 

parameters like pH was 5.147, conductivity 101.95, nitrogen 0.12%, phosphorous 0.33%, potassium 2.77%, 

sodium 0.88%, calcium 1.65% and carbon 1.44% in agriculture soil. While in forest soil pH stood to be 5.222, 

conductivity 86.75, nitrogen 0.07%, phosphorous 0.25%, potassium 2.92%, sodium 0.85%, calcium 1.29% and 

carbon 1.28% (Table 3). 

     

Table 3: Soil analysis for agricultural and forest land of Yazali for month of February 

 

Sr.no Soil parameters Agriculture Forest 

1 Moisture content (g) 3.41 1.22 

2 Texture %   

i Sand 74 70 

ii Silt 25 26 

iii Clay 1 4 

2 pH 5.147 5.222 

3 Conductivity 101.95 86.75 



70 
 

4 Nitrogen % 0.12 0.07 

5 Phosphorous % 0.33 0.25 
6 Potassium % 2.77 2.92 

7 Sodium  % 0.88 0.85 

8 Calcium % 1.65 1.29 

9 Carbon % 1.44 1.28 

  

 

Fig.6 Peoples’ perception on the impacts of climate change in the Ranganadi basin 

 

 
                  Fig. 7 Major land use system                         Fig. 8 Occurrences of flood before and after dam 
                                                                                                        construction                                                      
 

Objective 3: To enhance capacity building of the stakeholders including women in terms of increasing their 

resilience and adaptive capacity due to climate change for their sustainable livelihood options. 
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With a view to increasing resilience and adaptive capacity due to climate change, water demand, energy 

resource, waste management practices etc. were focused by the natives which in long run would enhance their 

livelihood conditions.  Two stakeholder consultation cum training programs were organized in the study area 

for capacity building of local community. The details of the said meetings are given as below: 

 

Report on Consultation meeting at Museum Hall, Mother’s home Suluya, Old Ziro 

The consultative meeting cum workshop was held on December 7, 2017 at Museum Hall, Mother’s home 

Suluya, Old Ziro. Local communities, Gram bhura/bhuri (village headmen), Biodiversity Management 

Committee members, NGOs, members of community based organization, agriculture officers, Achikuru welfare 

society member participated in the consultation meeting (photograph 1). All together there were 28 participants 

(Annex. III). During the program, Dr. K.S. Kanwal, Scientist, GBPNIHESD, welcomed the resource persons 

and all the participants and provided an overview about institute and NERC activities. Subsequently, Er. M.S. 

Lodhi, SIC, NERC appraised the participants about the aim of consultation and objectives of proposed project.  

 

Thereafter, Shri. Rubu Tadii, Secretary, Nature Care and Disaster Management Society (NCDAMS) discussed 

about anthropogenic impacts, he stressed that the water is getting polluted day by day in the area and the main 

cause of water pollution are deforestation, logging, mining and non plantation of native species. Mr. Rubu 

suggested that different organization and department should join hands together for conservation of natural 

resource and overall development of Ziro valley. Shmt. Leegang Ania, Agricultural Development Officer, 

Hapoli and member of Apatani Women Welfare Association Ziro (AWAZ) highlighted that the AWAZ is 

working for the awareness creation and capacity building of particularly women and also works for biodiversity 

conservation by organizing plantation drive in collaboration with forest department in Ziro valley. She ensured 

her full support for implementation of project activities. Shri Hibu Tatu, Ziro Biodiversity Management 

Committee (ZBMC) talked about the aim and works of ZBMCs. Shri Bullo Babu, President of All Nichi Niti 

Youth Organization (ANNYO) briefed about his organization. He mentioned that ANNYO mainly work for 

conservation of biodiversity through regular patrolling in the forest area for checking illegal hunting and 

smuggling of wild flora and fauna.  Shri Pura Tama, Ngunu Ziro (NGO) informed that Ngunu Ziro has formed 

various Self Help Group (SHGs) in different villages and these SHGs would work for the project which will be 

beneficial for both the organization. Ngunu Ziro mainly works in biodiversity conservation, ecotourism, and 

livelihood development in the valley.  

 

Smt. Tailyang santii, Founder, Achu –Kuru society shared that she was trying different cropping pattern in her 

paddy field during winter when the paddy fields of Apatanis are left out without usage so that she can inspire 

her fellow Apatani ladies for multicrop agriculture. Smt. Duyu Otung, Gaon Buri, Reru, shared her experience 
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and highlighted that present day scarcity of drinking as well as irrigation water is due to introduction and 

farming of alien or exotic cash crops like kiwi fruits and Elaichi etc, reckless logging activities, degradation of 

forest areas. She appraised that Apatanis especially the women are expert in sustainable agricultural 

management and also pointed out that many people have started rejecting wildlife meats which is a good sign of 

wildlife conservation. 

The resource persons have highlighted and suggested following issues related with anthropogenic impacts in the 

Lower Subansiri district: 

 Construction of houses in Paddy Field causing landscape degradation which are one of the main causes 

of lessening of tourist inflow in the valley.  

 Larva of dragon Fly or TASING is being reduced due to unknown reasons, may be due to usage of 

pesticides and weedicides. 

 Proper planning of land management and construction is urgently required  

 Restoration of Ritualistic activities. 

 

Stakeholder’s Consultation Meeting-cum-Capacity building workshop at Yazali community hall  

The stake holder’s consultation and capacity building workshop was organized at the Community Hall Yazali 

on 20th March 2018. The workshop was attended by around 50 participants from the local community (Annex. 

IV). The workshop was started with a brief introduction about the institute and proposed project by Dr. K.S. 

Kanwal, Scientist- C, GBPNIHESD, NERC. He briefed all the participants about the different activities carried 

out by the institutes for the developments of the Himalayan regions. He also highlighted the objectives of 

proposed project w.r.t. Ranganadi river basin. Er. M.S. Lodhi, Scientist Incharge, GBPNIHESD, NERC, 

discussed about different types of anthropogenic activities particularly the dams and their impacts on the 

environment and livelihood of the villagers. At the end, he requested the audience to share their problems and 

experience on the same.  

The Range Forest Officer, Yachuli Mr. L. Togur was among the special invited guests. He discussed about the 

good practices for forest conservation, forest fire management of in the jhum cultivation, direct and indirect 

benefit of plantation of tress species, role of community in forest management etc. He also emphasized the need 

of conducting such workshop at regular interval would definitely help the local community of the area. He also 

used to suggest black board to list out the different problems for proper discussion. Mr. Togur also responded to 

the questions of participants.  

Ms. Chuku Yaji, Gram Chairperson, Penni village requested for alternative livelihood training program on 

ecotourism development, vermin-composting, horticulture, vegetable farming for the local community 

especially for women.  

The following issues were discussed and suggestion also given by resources persons (Table 4).   
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Table 4. Different issues and suggestion emerged during the workshop 

Issues Problems Suggestions 

Community own 

forest and 

Government 

own forest 

Access and benefit between 

sharing with community  

RFO explained that there is proper 

guideline is available in forest department 

for access and benefit between sharing of 

forest resources with community. 

Livestock 

farming 

Disease occurrence and 

community benefit 

scheme/program  

Institute ensured to give detail knowledge 

and provide proper training with the help 

of concerned department on the subject. 

Livestock farming will help in the income 

generation to the local people especially 

women. 

Agri-

horticulture 

farming 

Decrease of quality and 

quantity of large Cardamom 

and oranges in villagers farm 

land 

Proper training with the help of agri and 

horticulture department on the subject 

would be provided to villagers. There is 

also need of mixing the farm soil with dry 

cow dung to improve the soil quality. 

All the participants were very actively participated and share their experiences and problems related to 

environment, livelihood options and their further needs for capacity building. The organizers have ensured the 

village participants to give training in next workshop related to their problems. Formal vote of thanks was given 

by Dr. W Deepanita Devi, JPF.   

 

Water Demand 

It was found that 62.07% of the total depends on springs as a source of drinking water as well as other domestic 

purpose which is followed by 37.93% by small streams (Fig.9). According to 89.66% respondents there is water 

scarcity in the villages and the water scarcity season was in winter (96.15%), while only 3.85% response on 

summer season (Fig. 10 a &b). 
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   Fig.9 Source of water for the villagers in the Ranganadi basin 
 

Fig.10 Water scarcity and seasonal scarcity (a) Peoples’ perception on water scarcity and (b) Seasonal water 

scarcity 

Benefits and the impacts of Hydropower 

Of the total respondents, 79.31% individuals told that there are negative impacts of the hydropower projects in 

the villages. 13.79% individuals response that there is no impact al all as they are not getting any benefit nor 

negative effect but only 6.90% of the respondents perceived the positive impacts of the hydropower projects in 

the region (Fig.11).  
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  Fig. 11 Impacts of hydropower project 
 

Livelihood Options  

The livelihood options which are mostly affected due to climate change in the surveyed villages were 

agricultural practices. There are no other livelihood options rather than agriculture practices. This agriculture 

practices were also the main skill development practices of the women in the village (Fig 12). Out of the total 

surveyed household only few were engaged with fish harvesting (41.38%) and all the respondents (100%) said 

that there is affect in fish availability and harvesting due to dam construction (Fig. 13). 

 

Fig.12 (a) Livelihood options and; (b) areas of skill development for rural women   
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Fig.13 Affects on fish due to dam construction 
 
Solid Waste Management 

The people’s perception survey showed that the waste management practices in community level. During the 

survey 58.62% respondents say no proper waste management system but 31.03% response show proper waste 

management system and 10.34% response were can’t say (Fig. 14). The villagers maintain their own waste 

products. Organic waste of household was used by domestic animals such as pig. Solid waste was collected by 

them self and dispose far away from the residing area in the unused land.  

 

 
 

Fig.14 Peoples’ perception on waste management practices 
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Photograph 1: Activities carried out in Ranganadi basin (a) Installation of AWS at Ranganadi basin; (b) 

Ranganadi HEP selected under present study; (c) Village survey at Yazali C Sector; (d) Soil collection from 

forest area; (e) Consultation meeting at Ziro, and; (f) Stakeholder’s capacity building workshop at Yazali 
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Annexure 1. Status of the Ranganadi hydropower and other projects in the Ranganadi Basin 
 

Sr.No. Name of Project and 
Location 

Installed Capacity 
(MW) 

Status 
 

1. Ranganadi HEP 
270 20’ 33” N to 930 48’ 55” 
E 

405 Operational 

2. Panyor HEP 
270 26’ 22” N to 930 42’ 30” 
E  

110 Survey & Investigation 
 

3. Pare HEP 
27°14'13'‘ N to 93°48'56'‘ E  

110 
 

Under construction 
 

4. Par HEP 
 

60 
 

Survey & Investigation 
 

5. Dardu HEP 
 

60 
 

Survey & Investigation 
 

6. Turu HEP 
 

60 
 

Survey & Investigation 
 

7. Adum (Upper) Panyor  
 

25 Proposed  (MoU signed) 
 

8. Panyor Lepa middle HEP 
 

21 
 

Proposed  (MoU signed) 
 

9. Papumpam HEP 
 

25 Proposed  (MoU signed) 
 

10. Papum HEP 
 

15 Proposed  (MoU signed) 
 

11. Poma HEP 
 

12 
 

Proposed  (MoU signed) 
 

12. Tago SHEP 
 

4.5 
 

Operational 
 

 (Source: CIA  and Carrying Capacity Study of Subansiri Sub Basin 2014 ) 

 
 
 
 

 

Annexure 2. List of participants on consultation meeting at Museum Hall, Mother’s home Suluya, Old 

Ziro on December 07, 2017. 

 

Sr. 

No 

 Name of participants Gender  Designation   

   

1. Leegang Ania F ADO Agriculture Dept. 

2. Duyu Otung F Public 

3. Tailyang Shanti F Chairperson (AEW) 
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Project Site     Imphal Basin, Manipur 

Latitude and Longitude    24º 52' 32.52" North to 25º 14' 29.4" North 

      93º 47' 24" East to 94º 0' 7.56" East 

 

Table 1. Based on the standard visitor’s questionnaire in 2 villages/settlements, the following important 

socio-economic parameters of the watershed area of Imphal valley has been calculated; 

Major anthropogenic impact on Imphal 

river watershed: 

(i) Due to road construction = 2.8% 

(ii) Due to dam construction = Nil 

(iii) Due to Jhum cultivation = 69.4% 

(iv) Due to Building/house construction = 27.8% 

Changing of rainfall pattern observed: (i) Yes = 100% 

Scarcity of water: (i) Yes = 69.4% 

(ii) No = 25% 

(iii) Cannot say = 5.6% 

Source of fodder for livestock: (i) From agricultural land = 32.4% 

(ii) From forest = 27% 

(iii) From grazing land = 5.4% 

(iv) No comment = 35.2% 

Source of cooking energy: (i) From LPG = 32.4% 

(ii) From biogas = Nil 

(iii) From firewood = 67.6% 

(iv) From Kerosin = Nil 

Solid waste disposal means/method: (i) Throwing over unused land = 19.4% 

(ii) Composting = 38.9% 

(iii)  Through dustbin = 11.1% 

(iv) Other means = 30.6% 

Changing of cropping patter due to climate 

change: 

(i) Yes = 66% 

(ii) No = 13% 

(iii) Cannot say = 21 

Is there any hydropower project in the 

watershed area? 

(i) No = 100% 

(ii) Yes = Nil 

5. Dr. Huidrom Birkumar Singh 
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What is the general health status of the 

area? 

(i) Good = 13% 

(ii) Intermediate = 65% 

(iii) Poor = 31% 

 

 

   
 

 


