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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. 

  

• As a branch of earth science, it is concerned with the water 

in streams and lakes, rainfall and snow- fall, snow and ice on 

the land and water occurring below the earth's surface in the 

pores of the soil and rocks.  

 

• In a general sense, hydrology is a very broad subject of an 

inter-disciplinary nature drawing support from allied 

sciences, such as meteorology, geology, statistics, 

chemistry, physics and fluid mechanics. 
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… 1.1 Introduction 

• Hydrology is basically an applied science where it is sometimes 

classified as:  

 

1. Scientific hydrology: the study which is concerned chiefly with 

academic aspects. 

2. Engineering or applied hydrology: a study concerned with 

engineering applications. 

 

• In a general sense engineering hydrology deals with : 

 

estimation of water resources, 

the study of processes such as precipitation, runoff, 

evapotranspiration and their interaction and  

the study of problems such as floods and droughts, and 

strategies to combat them. 
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1.2. Hydrologic Cycle 

Water occurs on the earth in all its 

three states, viz. liquid, solid and 

gaseous, and in various degrees 

of motion. Evaporation of water 

from water bodies such as oceans 

and lakes, formation and 

movement of clouds, rain and 

snowfall, streamflow and 

groundwater movement are some 

examples of the dynamic aspects 

of water. The vari- ous aspects of 

water related to the earth can be 

explained in terms of a cycle known 

as the hydrologic cycle. 
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Each path of the hydrologic cycle involves one or more of the following  

aspects: 

  

(i) Transportation of water,  

(ii) Temporary Storage and  

(iii) Change of state.  
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Schematically the interdependency of the transportation 

components can be represented as in Fig. 1.2. The 

quantities of water going through various individual paths of 

the hydrological cycle in a given system can be described by 

the continuity principle known as water budget equation or 

hydrologic equation. 

I  -  Q  =   S/ t  (change in 

storage with respect to time) 



Catchment Area or Watershed?  
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Catchment area or drainage basin or river basin or watershed is defined as: 

The area drained by a stream or a system of connecting streams such that the 
surface runoff originating in this area leaves the area in concentrated flow 
through a single outlet.   

 

1.3. Water Budget  

Stream Outlet A  

Or Station A 

Catchment boundary or watershed or divide for  

the site At A 

Stream Outlet B 

Catchment boundary for  

the site At B 

Tributary 
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Wadi Gaza: 

Estimated 
average 
annual flow = 

15 MCM / yr 



-9 



-10 

Gaza City Catchments  



Water budget equation 
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Hydrologic analysis for various applications and models begins with the system concept. 

 

System Concept 

SYSTEM 

OPERATORS INPUTS OUTPUTS 

System Boundary 

             

I  -  Q  =   S/ t  (change in storage with  

     respect to time) 

I  =  inflow volume per unit time 

Q  =  outflow per unit time 



Typical Water Budget System Components 
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R 

P   

E 

G 

T 

P  -  R  -  G  -  E  -  T  =   S 

 

P = precipitation 

E = evaporation  

T = transpiration 

R = Surface runoff 

G = net groundwater 
flow 

 S = change in storage 
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1.4. World Water Balance  

-14 

• The total quantity of water in the world is estimated to be about 

1386 million cubic kilometres (M km3).  

 

• About 96.5% of this water is contained in the oceans as saline 

water. Some of the water on the land amounting to about 1% of 

the total water is also saline.  

 

• Thus only about 35.0 M km3 of fresh water is available. 

 

• Out of this about 10.6 M km3 is both liquid and fresh and 

 

• the remaining 24.4 M km3 is contained in frozen state as ice in 

the polar regions and on mountain tops and glaciers.  



Global Annual Water Balance 
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1.6. Application in Engineering 
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►We need hydrology in the design and operation of water 
resources engineering projects such as those for irrigation, 
water supply, flood control, water power and navigation. 

 More specific examples: 

- The capacity of storage structures such as reservoirs 

- The magnitude of flood flows to enable safe disposal of 
excess flow 

- Floodplain analysis and delineation 

- The minimum flow and quantity of flow available at 
various seasons 

- Erosion and sediment control 

- The interaction of the flood wave and hydraulic 
structures, such as levees, reservoirs, and bridges 

►The hydrologic study should of necessity precede structural 
and other detailed design studies. 



1.7. Sources of Data  
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Depending upon the problem at hand, a hydrologist would require data 

relating to the various relevant phases of the hydrological cycle playing on the 

problem catchment. The data normally required in the studies are: 

 

• Weather records-temperature, humidity and wind velocity 

• 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 


