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Mountain environments: poverty pockets!
!

-  Fast changing processes!

-  Extremely vulnerable!

-  Underdeveloped regions!

-  Very large uncertainties!

-  Data scarcity!



Land use change 



!

Mining 



Participatory monitoring!
!
-  Focused on the catchment water balance!
-  Responding to local knowledge demand!
-  Cheap sensor package (~ 5000 USD)!
-  Local buy-in and participation!
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Citizen science!
!

Distributed sensor networks!
!

Big data analytics!
!

Cloud computing!
!

Web services!
!

Adaptive governance!
!

Smartphones & tablets!
!
⇒ Opportunities for water resources management?!
!
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Fragile and poorly known mountain ecosystem services!
Increasing pressures & accelerated change!

Poverty alleviation!
through!

adaptive governance!
&!

institutional change! Citizen science!
!

Environmental virtual!
observatories!

Rationale!
!
!
!
!

!

Interactive models of!
information exchange,!
knowledge generation!
and learning!
!



Case studies!
!
Jequetepeque basin, Peru!
Kaligandaki basin, Nepal!
Naryn district, Kyrgyzstan!
Tana Lake region, Ethiopia!

!
Selection criteria:!

-  Similar ecosystem services & threats!

-  Similar data scarcity & complexity!

-  Different socio-economic context!

-  Strong local platform & enthusiasm!

-  Scope for comparative analysis!
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Sensors!
!
!

-  Automatic sensor networks!
!
-  Web-enabling (“the internet of things”)!

-  E.g.: Arduino: cheap, open, robust, versatile (wifi, zigbee, …)!
!
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Introduction 
 

 

 

 
 

Web-based tools!



Social networks!
!
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Scenario analysis!
!
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Scenario analysis!

B 
A 

C ? 

-  Scenario definition!

-  Mapping and parameterization!

-  Scenario evaluation!



Challenges!
!
!
1. Data & processing!

-  Data quality!
-  Data processing!
-  Technical support!
-  Fatigue of local people!
-  Uptake of results!
!
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Challenges!
!
!
2. Assumptions, limitations, and uncertainties!
!

-  Quantification!
-  Reduction!

-  Communication!
!
!
!
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