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Executive Summary

The Compendium on All Weather Tap Water supply in the higher reaches of the Himalayas 
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Compendium on All Weather Tap Water Supply in the Higher Reaches of the 

Himalayas
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1.1 Background and Importance of Springshed Management

s

sustaining 

1.2 Understanding Springs and Springsheds

  Characterising the Discharge Rate and Yield

  Topographical Assessment: 

1.  Springshed Management for Water Security in the
Himalayas
Dr. Sumit Sen and Dr. Bhargava Dass
IIT Roorkee
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  Demand Assessment:

1.3 Challenges and Opportunities in Springshed Development

st Census 

1.4 Springshed Management Approach
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1.5 Proposed Technological and Policy Solutions

  Developing Springwater Distribution Network: 

  Comprehensive Water Accounting:

  Aquifer Recharge Framework:

  IoT and Sensor-Based Monitoring Systems: 

  Coordinated Policy and Knowledge Sharing: 

1.6 References

th
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2.1 Background

a 

zings

kuhls

2.   Integrating Traditional Knowledge with Modern 
Technology in Water Management
(A case study of Cold Desert Region of Lahaul Valley)

Dr. Sarla Shashni 
Govind Ballabh Pant National Institute of Himalayan Environment (GB Pant NIHE)
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2.2 Challenges to traditional water management systems

2.3 Integration with Modern Technology

Lahaul, 
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2.4 Recommendations

2.5 Conclusion 

lies  and 

2.6 References
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3.1 Introduction

3.   Water Supply Dynamics and Challenges in the 
Himalayan States of India
(A Regional Perspective)

Dr. Soban Singh Rawat
National Institute of Hydrology (NIH) Roorkee
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3.3 Recommendations
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3.4 Conclusion 

3.5 References 
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4.1 Introduction

4.2 Challenges in the Himalayan Region

  Remote Locations: 

  Climate Variability: 

4.3 A Holistic Water Resource Management System

Fig.4.1. Water Resource Management System

4.   Integrated Approach for Water Pipeline Inspection 
(Water Resource Management in the Himalayan Region)

Dr. Amit Shukla
IIT Mandi
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4.4 Ground Sensor

Ground Sensor
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4.5 Drone-based Monitoring

4.6 Satellite Data Integration

4.7 Smart Drone-Based Water Sampling

Fig.4.2. Smart Drone based Water Sampling
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4.8  Proven Success: Non-Conventional Methods (NCM) for Oil and 

Gas Pipeline Monitoring
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4.9 Key Outcomes and Impact

  Automated and High-Precision Pipeline Monitoring: 

  AI-Powered Predictive Maintenance:

  Real-Time Monitoring of Water Availability and Quality:

  Early Contamination Detection:

  Faster and Safer Data Collection:

  Early Warnings for Infrastructure Threats:

  Sustainable Water Management:

4.10 Conclusion

4.11 References
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5.1 Introduction

5.2 Key Concepts elaborated 

and 

5.3 Applications for Himalayan Water Resources

5.   Application of AI, ML, and IoT in Himalayan Water 
Resources
Dr. Deepak Swami 
IIT Jodhpur



C
O

M
P

E
N

D
IU

M
 O

N
 T

H
E

 W
O

R
K

S
H

O
P

 O
N

 ‘A
L

L
 W

E
A

T
H

E
R

 T
A

P
 W

A
T

E
R

 S
U

P
P

LY
 IN

 T
H

E
 H

IG
H

E
R

 R
E

A
C

H
E

S
 O

F
 T

H
E

 H
IM

A
L

A
Y

A
S

’

5.4 What are the challenges

5.5 Possible Solutions through AI, ML, and IoT

data 
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5.6 Presented Case Study 

Groundwater Flow and fate of contaminant:

5.7 Conclusion 
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6.1 Background

hamlets 

6.2 Context 

6.   Providing Safe Drinking Water at Doorstep
(Experiences of PSI in District Bageshwar, Uttarakhand)

Puran Bartwal 
People’s Science Institute (PSI) Dehradun
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6.3 Approach and Methodology

 

 Institution 
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6.4 Impacts
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6.5 Achievements

6.6 Conclusion

6.7 References
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7.1 Intoduction

to 

7.2 Water Security and Climate Adaptation-II in Himachal Pradesh

7.3 Object of WASCA-II

7.   Water Security and Climate Adaption-II in Himachal 
Pradesh (WASCA-II)
Dr. Jagdish K Purohit and Garima Chauhan
Deutsche Gesellschaft für Internationale Zusammenarbeit(GIZ)
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7.4 Training under WASCA-II
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7.5  Promoting Composite Water Resource Management (CWRM) in 
Himachal Pradesh through convergence

CWRM Framework:

Scaling Up and Further Capacity Building:

Sustainability and Long-Term Goals:
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Potential for Broader Impact:

7.6 Way Forward

7.7 References
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8.1 Context

  

 

8.2 Challenges and Learnings

  Lack of inventories: 

  Varying perceptions and Interpretations:

8.   Springshed Management
(A solution for source sustainability in the Himalayan context)

Abhishek Likam
Central Himalayan Rural Action Group (CHIRAG)
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  Poor Instrumentation:

  Social Inclusivity: 

  Narrow Vision:

  Lack of enabling policies and knowledge management:

Training and Capacity Building
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8.3 Way ahead

  Training and Capacity building: 

  Cross-sectoral convergence:

  Consortia and collaboration are way forward:

  Instrumentation and Data for informed decision making:

  Enabling institutional stability: 

  Need to involve and treat communities as Partners:

  Monitoring and Evaluation:

Monitoring and Testing of Springs
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Monitoring Springs and Training Community
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8.4 References
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9.1 Introduction

9.2 Background: Lahaul Valley

9.3 The Kuhl System: A Model of Community Water Management

Lahaul into 

  Structure and Function

9.   Drinking Water Supply Challenges and Solutions 
in Lahaul Valley
(Keylong and Udaipur)

Abhishek Kumar
People for Integrated Planning and Adaptable Living (PIPAL)Foundation
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  Community Governance

  Economic Impact

  Relevance to Drinking Water

9.4 Drinking Water Systems: Current State

  Keylong Town

  Population

  Water Supply

• Summer

• Winter

  Infrastructure
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  Udaipur Town

  Population

  Water Supply

• 

• 

9.5 Emerging Challenges

  Climate Change: 

  Rising Tourism Pressure:

  Water-Intensive Agricultural Practices: 

  Winter-Induced System Disruptions: 

9.6 Recommended Solutions

  Community-Managed Water Systems

  Solar-Powered Handpumps

  Integration of Traditional and Modern Technologies
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  Tourism Regulation:

  Winter-Resilient Infrastructure:

9.7 Conclusion
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10.1 Introduction

10.2 Field Challenges existing in hilly terrains

  Source Sustainability: 

  Lack of Infrastructure:

  Water Quality: 

  Excessive Demand:

10.3 Early Solutions and Challenges

  

10.   Ensuring Drinking Water Supply in Hilly Terrains 
of Assam
Nripendra Sarma
Govt. of Assam
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10.4 Revised Solutions under Jal Jeevan Mission (JJM)

10.5 Implementation Outcomes 



C
O

M
P

E
N

D
IU

M
 O

N
 T

H
E

 W
O

R
K

S
H

O
P

 O
N

 ‘A
L

L
 W

E
A

T
H

E
R

 T
A

P
 W

A
T

E
R

 S
U

P
P

LY
 IN

 T
H

E
 H

IG
H

E
R

 R
E

A
C

H
E

S
 O

F
 T

H
E

 H
IM

A
L

A
Y

A
S

’

  

  Community Involvement:

  Infrastructure Strengthening:

10.6 Sustainability Measures

  Source Sustainability:

• Pond Water Utilisation:

• 

 Disaster Response:
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 »

Pond Water Utilisation and Monitoring
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 Capacity Development:
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10.7 Current Challenges 

  

  

  

  

  

10.8 Conclusion 

Capacity Development
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11.1 Background

11.2 Freezing Temperatures

  

  

11.3 Scarcity of Freshwater Resources

  

  

11.4 Limited Water Storage Infrastructure

  

  

11.5 Climate Change

  

11.  Water supply system in Ladakh
Kacho Mumtaz Ali Khan 
Govt. of Union Territory of Leh Ladakh
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11.6 Water Transportation and Supply Solutions

11.7 Lack of Proper Wastewater Treatment

means 

11.8 Solutions and Innovations

 Protection of Source:
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  Protection of Pipeline: 

  Protection of Reservoirs: 

the 
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  Protection of delivery point: 

  Protection of Pipes that could not be laid below the required depth due to 

terrain of hard rock: 
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  Bleeding method: 

11.9 Types of water supply schemes

  Gravity system: 

  Solar-Powered Water Pumps:

  Lift schemes: 

11.10 Source augmentation and sustainability

 

  Rainwater Harvesting: 

  Water Conservation and Management programmes:
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11.11 Conclusion
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12.1  Introduction

  Inaccessibility:

  Terrain issues:

  Scattered population:

12.   All weather Tap water supply in Higher reaches 
of Himalayas 
Nawaz Ahmad Bhat
Govt. of Union Territory of Jammu and Kashmir
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  Lack of resources:

  Snowfall and freezing:

12.2  Possible Solutions for having all weather water supply in Higher 
Reaches of J&K

  Inaccessibility: 

  Scattered population:
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  Lack of resources:

  Snowfall and freezing:

  Focus on Jal Shakti Abhiyan:

12.3 Conclusion
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13.1 Introduction

13.2 Objectives

  

  

  

13.3 WDC-PMKSY 2.0 under Himachal Pradesh

  

  

13.  Watershed Development Component - Pradhan
Mantri Krishi Sinchayee Yojana 2.0 (WDC-PMKSY
2.0)
Tarun Verma
Govt. of Himachal Pradesh
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13.4 Conclusion
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14.  Integration, Innovation, and Community Involvement
 (A Way Ahead for Sustainable Water Management in Himalayan Reaches of India)

14.1 Introduction
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14.2  Challenges in the Traditional and Modern approaches in household 
supply in Himalayan Water Management

  Geographical and Climatic Constraints:

  Glacial Retreat: 

  Depleting Natural Springs:

  Infrastructure and Maintenance:
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14.3  Innovating and Leveraging Technology for Resilience in Water 

Management

  Antifreeze Infrastructure: 

  Heat Trace Cables:

  Digital Innovations: 
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  Community Involvement: Empowering Grassroots for Sustainability: 

14.4 Case Studies: Lessons from Exemplary Water Management Models

  Ladakh’s Water Supply Model: 

to 
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  Sikkim’s Dhara Vikas programme: 

  Spring Rejuvenation in Uttarakhand: 

  Technological Pilots in Himachal Pradesh:

  Canada’s Winter Water Supply Solutions: 
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14.5 Policy Recommendations

14.6 Conclusion 
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