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Overall objective:  

The objective of this proposed Programme is to improve understanding of the impact of 
climate change and associated changes in the cryospheric and cryo-hydrologic regime to 
support development of better strategies for adaptation options by research institutions, 
governments, and civil society organizations and thereby support strategic thinking and 
interventions leading to enhanced community resilience in the Indus river basin thereby 
contributing to the Nairobi Work Programme (NWP) working area on research, adaptation 
planning and practices. 

The specific objectives of the programme are to: (a) develop better understanding long-term 
climate trends and short-term climate variability of past and future; (b) enhance 
understanding of cryosphere dynamics and   its spatial diversity in the basin and linkage with 
climatic parameters; (c) develop understanding of water availability and demand scenarios 
including melting snow and glaciers on a basin and sub-basin scales; (d) reduce the risk of 
water induced hazards in the basin; and (e) support adaptation of the water-related 
infrastructure to the uncertainties in water availability and extremities.  

Project purpose: 

The Indus River Basin supports about 215 million people and is the primary source of water 
of the world’s largest irrigation system. The basin generates about 28% of the electricity 
currently produced in Pakistan. 

High rate of population increase and associated socio-economic problems, poor water use 
efficiency, unequal access to water and water scarcity is a great concern for water 
management in the basin. The lower part of the Basin particularly, is now one of the most 
water-stressed areas in the world and the situation is going to further deteriorate. 

Climate change is likely to exacerbate the problem. Climate projection suggests that 
anomalous weather episodes may increase the risk of flooding and/or droughts in the region. 
Extreme events such as intense rainfall and prolonged droughts are expected. One of the 
key areas where climate change impact might be crucial is the cryosphere and dependent 
water supply. In the Indus basin the runoff is generated predominantly due to melting of 
snow and ice. Disruption in the hydrological regime can have serious impacts on the lives 
and livelihoods of the people living in the basin. Policy and decision makers are increasingly 
stressing the need to improve the monitoring schemes of snow, ice and water resources in 
the Hindu Kush Himalayan (HKH) region. 

In order to address these issues, an International Expert Consultant Workshop was held in 
Kathmandu from 2-4 July 2010 to take an analytical and collective stock of the recently 
concluded and ongoing research interventions and approaches. It also provided a platform 
for sharing of the existing state-of-the-art research and analysis based knowledge and 
planned future work in the Indus river basin covering the fields of climate and environmental 
change as well as water resources management. The workshop recommended: (a) a long 
term programme in the Indus Basin; (b) establishment of an effective mechanism to 
encourage collaborative efforts on knowledge development on transboundary resources 
utilization; and effective integration of water resources management into the socio-economic 
development process of the Indus Basin. 



Along this vein, the project has been initiated to generate knowledge on climate change 
impacts on water resources and adaptation strategies and support integrated water 
resources management in the Indus Basin.  

Key Programme Activities 

Component 1: Climate Change and Variability 

a. Capacity building of key regional and national institutions on climate downscaling and 
analysis 

b. High resolution climate modelling to assess the changes in monsoonal  and westerly 
pattern and their impacts 

Component 2: Cryopshere Dynamics 

a. Conduct training on glacier mass balance. 
b. Conduct regular monitoring of glacial mass balance at selected sites in the upper 

Indus basin. 
c. Detailed investigations in catchments with glaciers regarding area change and 

variation of snow cover 

Component 3: Hydrological Regime, water availability and demand 

a. Assessment of hydro-meteorological network and its improvement in the upper Indus 
basin 

b. Glacio hydrological model set-up, calibration and validation in select catchments of 
upper Indus basin 

c. Scenarios of climate change are downscaled for the catchment and sub-basin 
scales, applied to the glacio-hydrological model and future water availability 
scenarios are obtained 

d. Water demand analysis and forecasting 

Component 4: Water induced risk assessment 

a. GLOF hazard assessment 
b. Hydrological modelling of flood and drought 
c. Estimation of socio-economic and environmental damages caused by different flood 

and drought levels under climate change 
d. Adaptation option identification for flood and drought risk reduction 
e. Stakeholder consultation 

Component 5: Climate proofing of water related infrastructures 

a. Climate risk assessment of water infrastructures 
b. Adaptation study for risk reduction 

Expected Outputs  

The Programme aims at the following main outputs that are closely linked to the programme 
objectives and components: 

a. National, regional and global alliance for long-term collaborative research on climate 
change and variability 

b. High resolution climate scenarios at basin, sub-basin and catchment scales are 
available to use in impact assessments 



c. A fully operational long-term monitoring system of glacier mass balance, surface 
motion, measurements of glacier geometry and snow course on two appropriate 
glaciers in the upper Indus Basin 

d. Detailed investigations in catchments with glaciers and conw cover regarding area 
change, glacier variation of snow cover carried out in the sub-basins for Indus Basin 

e. Improved hydro-meteorological data collection system to represent the hydrological 
and meteorological processes in the upper Indus Basin 

f. Operational basin and sub-basin hydrological and water demand models to analyse 
the water availability and demand scenarios 

g. Status of glacial lakes assessed and critical glacial lakes in terms of GLOF risks 
identified 

h. Methodology for flood (GLOF, flash, riverine) and drought (meteorological and 
hydrological) risk mapping and vulnerability assessment developed, applied to for 
selected sub-basins and transferred to key institutions 

i. A set of adaptation options (anticipatory and reactive) proposed to reduce the 
vulnerability to floods and droughts 

j. Climate risk assessment of water infrastructures 

k. Identified set of appropriate adaptation options suitable for structural and operational 
safety and emergency planning of water infrastructures  

Indicator of Achievements 

a. Enhanced knowledge on climate risks to water infrastructures and tools / methods for 
climate proofing water infrastructures. 

b. National institutions have enhanced knowledge on cryosphere and water related 
hazards and are able to implement disaster risk reduction measures. 

c. Enhanced  understanding  of current and future water availability and demand 
scenarios 

d. Incorporation of improved and reliable cryospheric data (glacier and snow and other) 
for  water resources development and management 

e. National and regional institutions have enhanced capacity to understand the impact 
of climate change and variability and adaptation policies 

Contact: Arun Shrestha, Coordinator, Indus Basin Programme (ashrestha@icimod.org) 


