
Critical Zone System Science (EH 6XX) 

Open system framework and introduction to Critical Zone,  

Components of Critical Zones : Introduction to climate, landforms, soil, water and biota components.  

Multiscale Geophysical and  geochemical imaging of the Critical Zone structure: Magnetic, Electrical, 

Electromagnetic, GPR, NMR and Seismic methods for subsurface imaging. Chemical analysis of soil, 

surface water and groundwater.  

Process models in Critical Zone:  

Radiative energy and mass balance on the Earth’s surface,  

Thermodynamics of solutions and mixtures, Rate of entropy production, Geochemical kinetics: rate 

models, Chemical reactions in soil-water interaction,  

Conservation laws and constitutive relationships for porous media, Richard’s and Boussinesq 

equations for unsaturated and saturated media. Heat conduction and advection, Thermal 

convection, Mass and energy transport in river and landform evolution.  

Ecosystem processes: Growth and decay and Advection-diffusion-reaction models  

Process - structure integration in the Critical zone: Geological and climatic drivers of critical zone 

processes, Modifications by anthropogenic forcing. 
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