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COmbined hydrological, geochemical, 

and geophysical modeling of 

geotTHERMal systems 
 

Introduction and project overview 
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High-enthalpy geothermal systems 

Ånatural high-T fluid flow 

(often surface expressions) 

Åflow through porous rock  

and/or fractures 

ÅT > ca. 250°C at depth 

Åboiling in upper parts 

(sometimes to depth) 

Åmagmatic heat source 

ÅÓ10s of MWe per site 

Åestablished technology, 

commercially successful 
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Some open questions 

dimension, shape, physical state 

of heat source 

brittle ï ductile transition  

in different rocks 

physical state of 

fluid? enthalpy? nature of 

permeability 

thermal structure 

at great depths 

reservoir sustainability 

and optimization of operation 

 

effect of salinity 

permeability 

distribution 
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flow paths 

How to probe it and how to understand results of probing? 

COTHERM: numerical simulation + ground truthing 

nature of the 

ñroot zoneò? 
magmatic fluid 

contribution 

origin of corrosive 

fluid properties 

temporal evolution 

of system 
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Thermo-hydrological simulations, 

geophysical and geochemical anomalies 
Magnetic anomalies 

due to rock alteration ... 

(Tivey et al., Geology, 2002) 

Ÿ fluid chemistry, é 

 

 

Speed of sound in 

boiling water 

(Kieffer, JGR, 1977) 

Ÿ seismics, porosity 

Fluid phase state and salinity 

(Coumou et al., JGR, 2009) 

Ÿ electric conductivity, 

    geochemical fingerprints 

 

and mechanism behind it ... 

(Coumou et al., Science, 2008) 

 

é and many more 



Fluids and Mineral Deposits Group DRG, IMAGE, COTHERM 

September 10, 2013 

COTHERM in a nutshell 

1. Integrating thermo-hydrologic, geochemical, and 

geophysical modeling (ground-truth with real data from 

two geothermal systems in Iceland) 

2. Four sub-projects: 

ï The thermo-physical hydrology of geothermal systems 

ïGeochemical reactive transport modeling of fluid-rock 

interaction 

ï Characterizing geothermal systems with geophysical methods 

ï Dynamics of active geothermal systems 

3. Targets: 

ï Krafla (non-saline) 

ï Reykjanes (saline) 
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Å4 groups, SNF ñSinergiaò program 

ÅSeptember 1, 2012 ï August 31, 2015 

Å3 PhD students, 1 PostDoc 


