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INTOGENER 
Project Concept and Background 



INTOGENER


• The INTOGENER project analyzes the feasibility to combine and 
integrate different service assets:

‣ Satellite-based EO data 

‣ In situ information

‣ Satellite communication

‣ Assimilation of these data into a distributed hydrological 
model


Water flow prediction service based on physical observations at 
operational forecasting points, and aimed at hydro power 

companies 


OUR GOAL: overcome current constrains to count on reliable water 
flow predictions in remote mountain areas of difficult access
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Actors involved


• ENDESA as user and stakeholder: 


• Support on user requirements, logistics for field 
campaigns and project follow-up


• Starlab as project coordinator, remote sensing expert 
and service provider


• PUC as subcontractor and modeller 


• ESA as co-financing entity, advisor for technical aspects 
and dissemination 
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INTOGENER 
Summary of Activities 



Task overview
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User Requirements 
Consolidation


State-of-the-art 
Technologies


Service Definition


Viability Analysis


Proof of Concept


Implementation 
Roadmap


July 2010 October 2010 April 2011 tf June 2011 

t0 May 2010 



User requirements
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Questionnaires and Interviews  
to major stakeholders • Company Profiles


• Current use of INTOGENER-related technologies


• User needs  Current constrains of flow prediction practices


•  Endesa needs

•  Snow melting flow model weaknesses

•  Short term prediction methodology weaknesses
 

•  Needs for the new prediction outcome


•  Needs of other stakeholders


• User requirements  Ideal properties of a flow prediction service product


•  Operations

•  Infrastructure

•  Delivery

•  Validation

•  Specific Endesa requirements with regards INTOGENER 




User requirements
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• Surface runoff predictions is a MUST for all participant stakeholders


• Physical variables in modelling systems used by organizations:


• The more observations, the more trustworthy the prediction is


• Distribute modelling is the desired trend


• Operational snow parameters are challenging for all participant stakeholders


• Extendability of one model is also challenging for all companies involved


• Integration with an operations system is a MUST


• Minimum service description:

•  Weekly to daily forecasts, Weekly snow update, Text output, 3-day 

prediction, 80% accuracy, e-mail notifications


 Tº
 Precipitation
 
 
 SCA
 
   
 
  
 
 Soil Moisture
 
 SWE
 


common
 rare




State of the art 
Technologies
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User Needs


System 
Concept


 State of the art in


Hydrological modeling ✔  

Snow measurements ✔


Lake level measurements ✔

Meteorological measurements ✔


Soil moisture ✔

Satellite communications ✔


Digital elevation maps ✔

Land surface temperature ✔


Trade-off 
analysis


Technology 
selection




Service Definition
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User 
Requirements 
(SHALL, SHOULD, 

MAY, WILL)


SoA 
Technologies


 SERVICE 
CAPABILITIES
= + 

• Service specifications

• System (and subsystems) 
Requirements

• System Architecture

• Validation Plan




Proof of concept 

• Use of a GNSS-R instrument (Oceanpal) for in-situ water 
level


• Use of existing weather stations for collection of 
temperature, humidity, rainfalls and solar radiation.. 


• The acquisition of a set of SAR images and their 
processing to compute the SCA at 3/4 different date of 
the melting season (1 summer + 3/4 melting season).


• The assimilation of 1) In-situ data from Oceanpal, 2) SCA, 
3) climatological weather data into a hydrological model 
for the prediction of water flow.


• Validation of results
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Feasibility of the service concept in the Laja Basin, Chile
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Promotion activities 

INTOGENER News

Intogener web site

Interview to Starlab and Endesa


at http://iap.esa.int  



Some lessons learned so far… 
•  Expect the unexpected! remote mountain areas, different 
companies, great diversity and number of actors involved


•  Document all work meticulously


•  Establish clear agreements, including commercial aspects, between 
partners and users


Day of installation of 
Oceanpal in the Laja lake 
according to official planning 



17 

Thank you for your attention 
laia.romero@starlab.es 

www.starlab.es  


