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Major water management challenges in Pakistan  

Inappropriate water allocation 

Climate variability 

Environmental flows

Insufficient storage capacity Competing inter-sectorial water 

Big factors to 

Growing
water scarcity 

Increasing crop intensities 

Uncapped GW abstractionInflexible irrigation system 

Pictures source: google.com

Leading to growing WATER SCARCITY 

hurts our…..

- Farms  - Environment - Industries - Families 



Why are the water management challenges not addressing?  

Simple questions; answers unavailable
• How much water is available and where?

• How much water is being used for different sectors?

(Domestic,Agriculture, Industry, Ecosystem)

• How much water is being allocated and delivered?

• Who is entitled to use water and how much are they using?

• What is future water availability in our rivers and aquifers?

• How much water is being lost to evaporation and leakage?
Water Accounting can fill 

the gaps and provide 
answer on missing water 

information  

What can be 
measured, can be 

managed



What is water accounting (WA)?  

• Water accounting (WA) is a process of
systematic measuring, quantifying, and
communicating information about
water resources and their use.

• WA provides an accurate picture of
water availability, use, distribution,
accessibility and demand, in specified
domain which is essential for effective
water management and water
governance.



What is water accounting (WA)?  
• Policy makers:

- Accountability of water managers

•Water managers:
- Quick overview of current status of all water issues

•Water planners:
- Impact of changes (climate, land cover)
- Effectiveness of adaptation

• Donors:
- Impact assessment

•Water users:
- Overall picture 



Water accounts provide information on… 
How much water is flowing into the 
system 



Major issue in carrying out WA 

Data sources will never be complete and made fully accessible, 
especially when competition on water resources increases

Ideal data
Real data



Remote sensing dataset is key for WA



The water accounting framework



Water accounting sheets



Test Case: Transboundary Indus Basin

Overall accuracy       77%
User’s accuracy         83%
Producer’s accuracy  78%

Land use 
Input RS data



Test Case: Transboundary Indus Basin



Water accounting for Indus Basin
Resource base sheet

All components are in km3

Evapotranspiration sheetProductivity sheetWithdrawals sheet



Water accounting for Indus Basin



Impact of example future scenarios’ on WA+ indicators for the Indus Basin



Impact of example future scenario’s on WA+ indicators for the Indus Basin

Resource base sheet- Actual Resource base sheet- Projected 

All components are in km3



Spatial groundwater abstractions/depletion   
Integration of RS,GIS and SWAT

IRRRS = 181 km3

IRRgw = 68 km3

IRRcw = 113 km3

DEPgw = 31 km3



Cheema et al., 2015 Source: WaterWatch

Spatial water productivity   



Validation: Digital tools are available



Water Accounting Instrumentation
Groundwater 
(CTD) divers Wetting Front 

Detector

Geotagging of Tube well 

Chameleon soil water kit

Leaf Area Index (LAI) meter 

EC Meter

DGPS

Eddy covariance 
Flux Tower



Thank you for attention!


