
River basin managers world-wide are facing a 
series of challenges critical to their future

• Floods and droughts will impact biodiversity, 
freshwater resources, agriculture and livelihoods.  

• Increasing development of hydropower will provide 
much-needed energy, but alter the flow regime and 
sediment transport of  rivers. 

•Climate change is then superimposed on all aspects of 
the system, bringing changes in temperature and 
rainfall regimes, and reduction of snow cover.
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Establishing  a process to address these issues 
is not a trivial task:

• The information required comes from multiple sources 
- different instruments, disciplines, departments, 
countries …
• Handling such diverse data and executing models is 
not straight-forward.  
• Perhaps most challenging is how to not only create 
such information, but how to get it into the hands of 
users of different levels, from the specialist to the local 
and regional decision makers to the local farmer   
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“Dynamic Information Framework (DIF)”

….. a practical engine, for organizing and processing 
multi-source information and decision needs  - an 
“information laboratory and forum” - towards a readily 
accessible Decision Support Framework



TIME SCALE

Model of Elevations
Topography, Mask, River Networks

Geological

Model of Soils
Depth-n, types/attributes)

Decades/Centuries

Model of Surface Climate 
Precip, Temp, Rn, WDaily/Seasonal

Model of Vegetation
& Biodiversity
Types, Attributes (“physiology”)

Seasonal/(Inter)Annual

Movement of water and, 
energy

Express as a geospatially-explicit/process-based 
(set of) coupled models   





http://www.riversystems.washington.edu/zambezi_dif



PHENOLOGY OF THE ZAMBEZI BASIN: Aug ’01-Aug’02 
MODIS NDVI-16 Day:  out of 2000-2006



…to provide an 
integrating, cross-sector 
platform for the 
resources of Bhutan
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From Digital Elevation Models to River 
Networks and Pour-points: SRTM and TRMM

SRTM: Shuttle Radar Topography Mission
TRMM: Tropical Rainfall Measurement Mission



Basin Environment

To provide an integrating, 
cross-sector platform  -
Science to Sustainability of 
the Mekong Basin
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Mekong Discharge  1979 -2000
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Mekong Discharge 2010 – 2098:
Climate Scenarios



Mekong Mainstem &Tributary Dams: Hydropower

Example of future runs (A2 2010 2030)



Synergy:
Cumulative 
Impacts & 
Outcomes
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