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OUTLINE	
  

ì  Water Budget 

ì  Aquifers 



WHAT	
  IS	
  HYDROLOGY?	
  

ì  Study	
  of	
  the	
  occurrence,	
  circulaFon,	
  storage,	
  and	
  distribuFon	
  of	
  
surface	
  and	
  groundwater	
  on	
  the	
  Earth.	
  

ì  Engineering	
  hydrology	
  is	
  the	
  quanFficaFon	
  of	
  amounts	
  of	
  water	
  
at	
  various	
  locaFons	
  (spaFally)	
  as	
  a	
  funcFon	
  of	
  Fme	
  (temporally)	
  
for	
  surface	
  water	
  applicaFons.	
  



WHAT	
  IS	
  A	
  WATERSHED?	
  

ì  Topographic	
  area	
  that	
  collects	
  and	
  discharges	
  surface	
  
streamflow	
  through	
  one	
  outlet	
  or	
  mouth	
  (pour	
  point)	
  

ì  The	
  area	
  on	
  the	
  surface	
  of	
  the	
  Earth	
  that	
  drains	
  to	
  a	
  specific	
  
locaFon	
  

ì  In	
  groundwater	
  a	
  similar	
  concept	
  is	
  called	
  a	
  groundwater	
  basin	
  
–	
  only	
  the	
  boundaries	
  can	
  move	
  depending	
  on	
  relaFve	
  rates	
  of	
  
recharge	
  and	
  discharge	
  	
  



WATER	
  BUDGET	
  

ì  The	
  water	
  budget,	
  or	
  hydrologic	
  balance	
  is	
  simply	
  the	
  expression	
  of	
  
the	
  conservaFon	
  of	
  mass	
  in	
  hydrologic	
  terms	
  for	
  a	
  hydrologic	
  system.	
  	
  	
  

ì  Generally	
  it	
  is	
  expressed	
  as	
  a	
  rate	
  (or	
  volume)	
  balance.	
  

ì  The	
  hydrologic	
  equaFon	
  is	
  the	
  fundamental	
  tool	
  in	
  hydrology	
  to	
  
describe	
  amounts	
  of	
  water	
  in	
  storage	
  in	
  different	
  compartments	
  at	
  
different	
  scales.	
  	
  The	
  equaFon	
  expressed	
  in	
  “words”	
  is	
  

Rate	
  of	
  inflow	
  -­‐	
  Rate	
  of	
  ou.low	
  =	
  	
  Rate	
  of	
  change	
  of	
  storage	
  +	
  Rate	
  of	
  
internal	
  mass	
  genera8on.	
  



SURFACE	
  WATER	
  SYSTEMS	
  



SURFACE	
  WATER	
  BUDGET	
  

ì  From	
  the	
  surface	
  water	
  system	
  diagram,	
  an	
  
appropriate	
  budget	
  would	
  be	
  
ì  Inflows:	
  	
  Rainfall;	
  Surface	
  water	
  from	
  outside	
  

boundary,	
  recharge	
  from	
  Groundwater.	
  
ì  OuZlows:	
  EvapotranspiraFon;	
  Surface	
  water	
  leaving	
  

boundary;	
  InfiltraFon	
  to	
  groundwater.	
  
ì  Storage:	
  	
  Water	
  levels	
  in	
  lakes,	
  rivers,	
  ponds	
  within	
  

the	
  boundary;	
  water	
  stored	
  on	
  leaves	
  and	
  other	
  
surfaces.	
  



GROUND	
  WATER	
  SYSTEMS	
  



GROUND	
  WATER	
  BUDGET	
  

ì  From	
  the	
  surface	
  water	
  system	
  diagram,	
  an	
  
appropriate	
  budget	
  would	
  be	
  
ì  Inflows:	
  	
  Groundwater	
  flow	
  from	
  outside	
  boundary;	
  

Recharge	
  from	
  surface	
  system	
  (via	
  infiltraFon)	
  
ì  OuZlows:	
  Groundwater	
  flow	
  out	
  of	
  the	
  boundary;	
  

Discharge	
  (pumping;	
  springs)	
  to	
  surface	
  system	
  
ì  Storage:	
  	
  Water	
  levels	
  in	
  aquifers	
  within	
  the	
  

boundary	
  



CONCEPTUAL	
  MODEL	
  OF	
  	
  
A	
  WATER	
  BUDGET	
  

Soil storage capacity (mm)

Recharge+ Runoff (mm)

Evapotranspiration (mm)

Precipitation (mm)

Infiltration (mm) 



WATER	
  BUDGET	
  EXAMPLE	
  



WATER	
  BUDGET	
  EXAMPLE	
  



WATER	
  BUDGET	
  EXAMPLE	
  



AQUIFERS	
  

ì  An	
  aquifer	
  is	
  a	
  geologic	
  formaFon	
  that	
  stores	
  and	
  
transmits	
  water	
  

ì  Storage	
  is	
  in	
  the	
  intersFFal	
  (pore)	
  space	
  between	
  
the	
  solid	
  parFcles	
  that	
  comprise	
  the	
  formaFon	
  

ì  Transmission	
  is	
  in	
  the	
  interconnected	
  pore	
  space	
  



POROSITY	
  AND	
  WATER	
  CONTENT	
  	
  

n = Vvoids
Vtotal



TYPES	
  OF	
  POROUS	
  STRUCTURE	
  



TYPES	
  OF	
  POROUS	
  STRUCTURE	
  



MOISTURE	
  ZONES	
  



AQUIFER	
  TYPES	
  

!



AQUIFER	
  TYPES	
  

!



AQUIFER	
  TYPES	
  

!



NEXT	
  TIME	
  

ì  Hydrologic Data 

ì  Watershed Delineation 


