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1.1 Introduction 
• Hydrology means the science of water. It is the 

science that deals with the occurrence, circulation 
and distribution of water of the earth and earth’s 
atmosphere. 

 

• Inter-disciplinary nature 

 

   1. estimation of water resources 

   2. the study of process such as precipitation, runoff, 
evapotranspiration and their interaction 

   3. the study of problems such as floods and droughts, 
and the strategies to combat them. 

 



1.2 Hydrologic Cycle 

 

 

水文循環 



• Precipitation  

• Evaporation 

• Transpiration 

• Interception 

• Surface runoff 

• Groundwater 

• Percolation 
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1.2 Hydrologic Cycle 

• The quantities of water going through various 
individual paths of the hydrological cycle can be 
described by the continuity principle known as water 
budget equation or hydrologic equation. 

 

• It is important to note that the total water resources 
of the earth are constant and the sun is the source 
of energy for the hydrologic cycle. 

 

• Agriculture, forestry, economics, sociology, water 
power, costal works, etc. 



1.3 Water Budget Equation 

• Catchment Area 

   : The area of landing draining into a stream 
or a water course at a given location is 
known as catchment area. 

 

  Drainage area, drainage basin, watershed 

 

   It is normal to assume the groundwater 
divide to coincide with the surface divide. 
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1.3 Water Budget Equation 

• Water Budget Equation 

   mass inflow – mass outflow  

   = change mass storage 

   Vi-Vo=∆S 

   P-R-G-E-T= ∆S 

   P: precipitation, R: surface runoff, G: net 

groundwater flow out of the catchment, E: 
evaporation, T: transpiration, ∆S: change in storage 

 



Example 1.1 

ha = hectare = 10,000 
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Example 1.2 

ha = hectare = 10,000 



Example 1.2 



1.4 World Water Balance 



1.4 World Water Balance 



1.4 World Water Balance 



1.4 World Water Balance 



1.5 History of Hydrology 
• The knowledge of the hydrologic cycle came to 

Europe around AD 1500. 

 

 

 

 

 

 

 

• Most of the present-day science of hydrology has 
been developed since 1930, thus giving hydrology 
the status of a young science. 



1.6 Applications in Engineering 

1. The capacity of storage structures such as 
reservoirs. 

2. The magnitude of flood flows to enable safe 
disposal of the excess flow. 

3. The minimum flow and quantity of flow 
available at various seasons. 

4. The interaction if the flood wave and 
hydraulic structures, such as levees, 
reservoirs and bridges.  



1.7 Sources of Data 

• Weather records 

• Precipitation data 

• Stream flow records 

• Evaporation and evapotranspiration data 

• Infiltration characteristics of the study area 

• Soils of the area 

• Land use and land cover 

• Groundwater characteristics  

• Physical and geological characteristics of the area 

• Water quality data …. 



Problems 
1.2 / 1.4 / 1.5  
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