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报 告 简 介  

Unders tand ing  how s t ruc tura l  d iagenes i s  shapes  rese rvoi r  qua l i ty  i s  
e ssen t ia l  fo r  pred ic t ing  the  pe r formance  and in tegr i ty  of  subsur face  
sy s tems  used for  geothe rmal  energy  ex t rac t ion ,  gas  s to rage ,  and  ca rbon 
management .  Thi s  ta lk  provides  a  conci se  overv iew of  s t ruc tura l  and 
rese rvoi r  geology ,  emphasiz ing  how deformat ion ,  f rac tur ing ,  and s t ress-
dr iven  d iagene t ic  p rocesses  inf luence  poros i ty ,  pe rmeabi l i ty ,  and 
mechanica l  p roper t ie s .  These  cont ro l s  d i rec t ly  a f fec t  the  ext rac t ion  
e f f ic iency  of  geothe rmal  energy  as  wel l  a s  the  in tegr i ty  of  subsur face  
s to rage  app l ica t ions .  Focus ing on new analyses  f rom severa l  bas ins  in  
Germany ,  such as  the  Upper  Rhine  Graben  r i f t  bas in  (an  ac t ive  
geothermal  region) ,  we  examine  how fau l t  zones ,  f rac ture  ne tworks ,  f lu id  
c i rcula t ion ,  and d iagene t i c  minera l i za t ion  in te rac t  to  shape  reservoi r  
behavior .  These  ins ight s  h igh l igh t  why  s t ruc tura l ly  complex rese rvo i r s  
can  show s t rong spa t ia l  va r iab i l i ty  in  produc t iv i ty  and  long- te rm s tab i l i ty .  
A complementa ry  case  s tudy  f rom a  f looded  hard‑coa l  mine  i l lus t ra tes  
how s t ruc tura l  overpr in t s  and d iagenet ic  sea l ing  in f luence  mine-water  
f low,  p ressure  evo lu t ion ,  and subsur face  f lu id  pa thways.  These  examples  
o f fe r  re levan t  para l l e l s  fo r  engineered  geo thermal  sys tems  and 
underground s to rage  opera t ions .  The  ta lk  concludes  wi th  an  out look  on 
emerging methods  to  quant i fy  and unders tand reservoi r  evo lu t ion ,  
inc luding d ig i ta l  s t ruc tura l  mode l ing ,  coupled  hydro‑mechanica l  
s imula t ions ,  and see - through reac t ive  f lu id  t ranspor t .  These  techn iques  
o f fe r  promis ing avenues  fo r  improving  the  assessment  and sus ta inable  
ut i l iza t ion  of  subsurface  fo rmat ions  for  hydrogen  s torage ,  CO₂  
sequest ra t ion ,  and geothe rmal  t echnolog ies .    
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报 告 人 介 绍  

Prof. Dr. Christoph Hilgers heads the Chair of Applied Structural Geology 
at the Karlsruhe Institute of Technology (KIT) and serves as Scientific 
Spokesperson of the KIT - Center for Climate, Environment and 
Resources (CLEAR). His research spans rock deformation from 
microstructures to reservoir scale, energy and raw-materials system 
analysis, and practice-oriented global higher-education development. He 

studied geology at RWTH Aachen University, Germany, completing his Diplom degree (MSc 
equivalent) followed by a one-year MSc/ICID in Applied Structural Geology & Rock 
Mechanics at Imperial College London, UK, and later a PhD (Dr. rer. nat.) at RWTH Aachen. 
Before joining KIT in 2016, he established the German University of Technology in Oman 
and later served as Professor of Reservoir Petrology at RWTH Aachen. He is President of 
the BDG (Professional Association of German Geoscientists), Chairman of OGV e.V., an 
elected member of the Leibniz Society of Sciences, and member of the Board of Trustees of 
the Helmholtz Research Center GFZ in Potsdam.  
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