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Our mission

1. Explain the genesis of saline soils

Åsources Ą transport Ą deposition processes

2. Explain why can saline soils be reclaimed by 
reversal of the groundwater's fluid-potential vertical 
gradient, dh/dz, from negative to positive, in the area 
of salinity?

Åconceptual Ą case studies



Part 1. Genesis of Saline Soils
in the Quintessential Unit Basin
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1.1 Sources of salts

- Salty water droplets from 
the ocean transported 
and deposited inland by 
the wind. 

- Presence of aerosol salts 
decreases with increasing 
distance from the coast. 
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1.1 Sources of salts

- Fertilisers
- Recirculation of irrigation 

water

Salts dissolved in 
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1.1 Sources of salts

- Following retreat of a sea, 
deposits of salts can be 
left behind.

Strata of soil of 
marine origin
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1.1 Sources of salts
- Favorable chemical weather 

conditions:
- Open system: slightly acidic
- High contact surface
- Presence of weatherable

mineral
- Most common products of 

weathering are: 
- Clay minerals
- Dissolved ions
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in subsoil
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1.1 Sources of salts

- Extent of weathering smaller but 
accumulation of ions over long 
flow path can still be 
considerable.

Mineral dissolution in subsoil

Mineral dissolution 
along flow path

Brines



1.1 Sources of salts

- Emergence of formation brines 
with high TDS  in discharge areas 
(from over-pressured reservoir)
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1.2 Transport processes  
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1.2 Transport processes  

- Controlled by direction and rate 
of groundwater flow

- Concentrates recharge collected 
over large areas into localized 
discharge area 
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1.2 Transport processes  

Advection

Dispersion
- On a regional scale its effect is to 

spread an homogenize mass in 
the system thus attenuating high 
salinityMineral dissolution in subsoil

Mineral dissolution along flow path
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1.3 Salt Deposition Processes
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1.3 Salt Deposition Processes
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1.3 Salt Deposition Processes
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Evapotranspiration

Reaction of minerals to the H+ and OH- ions of water:
Å New clay mineral produced
ÅWater consumed
Å Soluble ions released

Evaporation


