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Water Cycle 

Main Processes 

• Evaporation 

• Condensation 

• Precipitation 

• Infiltration/Percolation 

• Transpiration 

• Run-off 

• Storage 

Main Components 

•  Rainfall  

• Surface Water 

• Ground Water 

 



Water Cycle 



Aquifer (underground water reservoirs) 
• Aquifer is an underlying layer of permeable soil or rock in which 

groundwater is stored, throgh which groundwater flows and it provides 

sufficient/appreciable yields for various uses through pumping. 

Types  

A)  Alluvial Aquifers : 

- Confined (Overlain & underlain by confining layer-clays) 

- Unconfined (Not overlain, bottom is confining layer) 

- Semiconfined (Leaky) – (overlain or underlain by semipervious layer) 

Aquifer Material :- Sand, gravel 

B)  Discontinuous Aquifers in Hard rock areas (localised pockets) : 

- Fissured/Fractured aquifers 

- Joints, weathered material as aquifers. 

- (Sandstone, limestone, carbonate rock, igneous, metamorphic) 

  

 







Aquifer Characteristics 

- Transmissivity (capacity to transmit water) 

 

- Storativity (Volume of water released from storage) 

 

- Specific yield  

    (Ration of the volume of water that a sturated rock/soil will 

yield by gravity (%))  

    (specific yield changes with fine/ medium/coarse sand) 

An important parameter that signify ground water resource 

potential/availability 

 



Understanding dynamics of Groundwater system 

• Two main processes- 

1. Time that takes water levels to respond changes in stress (like 

pumping) on groundwater system. 

2. Time it takes the water to travel through groundwater system. 

 Time frame of changes in water levels depends on how 

quickly the change in water level propogates after water is 

removed from storage. 

 Time of travel of water flow- velocity and distance between 

recharge and discharge boundaries. 

These two time scenarios vary in different GW systems. 



Understanding dynamics of Groundwater 

system 

3. Volume of GW in storage decreases in response to 

withdrawals and that reflected as GWL declines. 

 If water level declines (due to continuous 

exploitation) are sustained overtime 

   -- that would result into GW depletion - 

   --would lead to Aquifer damage/deterioration 

 





Ground moves slowly 

GW moves continuously but slowly from areas 

of natural aquifer recharge to areas of aquifer 

discharge (springs, streams, wetlands). 

G.W. residence times from decades to centuries 

and even in millennia  

 Fossil water still held in storage- 

In U.P., deep storages are  >25 to 50 thousand 

years and even more. 

 





GWL Response to Recharge  
 GW travels slowly horizontally 30-60 m/year in 

alluvial formations 

- Vertical percolation rate relatively faster 
depending upon soil type. 

- Studies suggest that GW levels respond slowly 
to the changes in weather, can take months or 
years once the aquifer is heavily/continuously 
pumped. 

- Layer of unsaturated soil acts as a buffer 
between the atmosphere and aquifer. 

 



GWL Response to Recharge  

-When it rains, surface soil becomes wetter and S.W. bodies 

increase in volume, but it takes time to percolate to the 

aquifers. 

-Further, varied pattern of rains also effects in replenishing 

aquifers. 

-And, in rice fields with increased saturation of subsurface 

soil, percolation rate gets reduced. 

-In direct recharging, process of aquifer replenishment also 

decreases over the time due to over saturation of aquifers. 

 















Thanks  


