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Introduction 

Hydrologic: -   is a science that treats all the waters of the earth, their occurrence, 

circulation and distribution, their chemical and physical properties, and their reaction 

with their environment including their relations to living things.  

 

Determinations of hydrology:- 

Its determine into  

- Atmosphere  الغالف الجوي 

- Hydrosphere  مياه فوق سطح االرض 

- Lithosphere مياه ارضيه )جوفية(      

Hydrology deals in Atmosphere up to 10 mile and half mile in under ground  

Branches of hydrology in Atmosphere  

1- Hydro metrology   علم االمطار 

2- Climatology الطقس  علم  

  

Branches of hydrology in Hydrosphere 

1- Limnology  علم البحيرات العذبة 

2- Cycology الثلوج  علم  

3- Oceanology المحيطات والبحار  علم  

    

Branches of hydrology in Lithosphere 

1- Hydrogeology  علم المياه في طبقات االرض 

2- Geomorphology   علم شكل االرض و عالقته بالمياه 

 

Engineering hydrology: - is concerned with the field pertinent to planning, 

design, and operations engineering projects. 
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Scope of hydrology: - 

The study of hydrology helps us to know the following data: 

- The maximum Probable floods may occur at a given site and its frequency, 

this data is essential for the design of bridges, culverts, dams, drains and other 

flood control structures.  

- The maximum intensity of storm and its frequency for design drainage 

projects. 

- The water yields from a basin its quantity and frequency, this data is essential 

for the design of dams, waterpower and municipal water supply. 

- Ground water development.   

 

-include:Application of hydrology  

There is a great Application of hydrology in the design and operation of water resources 

engineering projects such as: - irrigation, drink water supply, flood control and water power.   

 Determining water balance of a region (see subsequent discussion) 

 Predicting floods and droughts 

 Designing irrigation projects 

 Preventing catastrophic events due to excess flooding  

 Provide means to supply drinking water to communities 

 Helps design dams, reservoirs, sewers, bridges and other structural and hydrologic 

projects. 

 

HYDROLOGICAL DATA 

For the analysis and design of any hydrologic project adequate data and length of records are 

   necessary. A hydrologist is often posing with lack of adequate data. The basic hydrological 

data required are: 

- Climate data like temperature, wind velocity, humidity, etc. 

 - Precipitation records 

- Stream-flow records 

- Seasonal fluctuation of ground water table or piezo-metric heads 

- Evaporation data 

- Cropping pattern, crops and their consumptive use 

- Water quality data of surface streams and ground water 
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Hydrology Weather and  

Hydrologic characteristics of any region are decided by:-  

a- Geology    b- Geography    c- Climate 

 

 

 

 

 

 

 

 

 

 

 

able to change large is the largest energy source and is  It -: adiationRSolar 
quantities of liquid water into water vapor and determine the climate and weather 

for world.  

of solar energy (shortwave radiation) reflected from the  fractionthe  is -: Albedo
. Earth back into space. It is a measure of the reflectivity of the earth's surface

) (Radiometer 

-Temperature:  

 as aexpresses the degree of saturation of the air  -:lative Humidity (RH %)eR
   ratio between actual vapor pressure of the air to the saturation vapor pressure at 

the same temperature.  

  

d speed, measured by of air and has direction an movement is a It -: Wind

Anemometer. 

   

the to erm used to describe all forms of water that reaches it is a t - :Precipitation
and snow. rainfall earth from the air, including the 
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Hydrologic Cycle: 

      Hydrologic cycle is the water circulatory system on earth. The cycle has no 

beginning or end as the evaporated water rises to atmosphere due to solar energy. The 

evaporated water can be carried hundreds of miles before it is condensed and returned 

to earth in a form of precipitation. Part of the precipitated water is intercepted by 

plants and eventually returned to the atmosphere by evapotranspiration from plants 

and upper layers of soil, runs overland eventually reaching open water bodies such as 

streams, oceans or natural lakes or infiltrates through the ground forming deep or 

shallow groundwater aquifers. A good portion of the precipitated water evaporates 

back to the atmosphere thereby completing the hydrologic cycle.  

Elements of hydrologic cycle are: 

 Evaporation, E 

 Transpiration, T 

 Precipitation, P 

 Surface runoff, R 

 Groundwater flow, G, and, 

 Infiltration, I 
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Hydrologic Budget 

      The hydrologist must be able to estimate components of hydrologic cycle in 

order to design projects and, more importantly protect the public from excessive 

floods and draughts. This can be accomplished by careful accounting technique that is 

not unlike keeping track of money in the bank. 

In engineering hydrology, the hydrologic budget is a quantitative accounting 

technique linking the components of hydrologic cycle. It is a form of a continuity 

equation that balances the gains and losses of water with the amount stored in a 

region. The components of water budget are inflow, outflow and storage. 

  INFLOWS -  OUTFLOWS   =   STORAGES,   or, in mathematical term, 

/ ∂t O = ∂S –I  

Breaking system into individual component as shown in schematic figure: 

/dtdST =  –)] out+ Gout (R –)] in+ G inE + ([(R –P  

 Where:-  

 P: Areal mean rate of precipitation (L/T) 

 E: Evaporation (L/T) 

: Inflow from surface and groundwater (L/T)in, GinR  

:  Outflow from surface and groundwater (L/T)out, GoutR              

             S: Storage (L) and, 

             T: Transpiration (evaporation from plants, L/T) 
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All the above is measured in volume per unit area of watershed.  

Breaking the above into surface and subsurface balance equations: 

 

sT = ∆ S -E  -I  – up+ Gout R – inSurface:        P + R 

 

g= ∆ S  upG – outG  - inI + G  Subsurface: 

    The water budget formula is often used to estimate the amount of evaporation and 

evapotranspiration. Combining & dropping subscripts to represent net flows we get 

hydrologic budget formula, 

P - R - G - E - T =   S / ∆t 

    Balance Equation for Open Bodies with Short Duration: 

And, for an open water bodies, short duration, 

I - O =   S/ t …….  (Hydrologic Equation) 

   This equation states that during a given period, the total inflow into a given area 

must equal the total outflow from the area plus the change is storage  

Where, 

I   = inflow volume per unit time 

O = Outflow per unit time 

Balance Equation for Urban Drainage: 

For urban drainage system, ET (evapotranspiration) is often neglected, 

P - I - R - D = 0 

P = precipitation 

I = infiltration 

R = direct runoff 

D = Combination of interception and depression storage. 

 

 

Example: Illustrative 

watershed received 30 cm of precipitation. The annual  2In a given year, a 10,000 Km

/sec. Estimate the 3rate of flow measured in the river draining the area is 60 m

Evapotranspiration. Assume negligible change of storage and net groundwater flow. 

 Solution: 
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Combining E and T, then ET = P – R 

In the above, the precipitation term P is given in cm and the runoff term R is given in 

discharge unit. Since units in the equation must be consistent, and since the area of the 

watershed is constant, the volume of flow into the watershed is converted to 

equivalent depth. 

 

yr./day x 365 day/hr.*24 hr.\min*60 min\sec/s x 60 3Volume due to runoff = 60 m 

3m 9= 1.89216 x 10 

3 )x (100 cm/m 3m 9= 1.89216 x 10 

3cm 15= 1.89216 x 10 

Equivalent depth = volume of water / area of watershed 

]2 )/ [(10,000) (100,000 cm/km 15= 1.89216 x 10 

= 18.92 cm 

Amount of Evapotranspiration 

ET = P – R = 30 – 18.92 

11.08 cm / yr = 

Illustrative Example: (From Viessman 2003) 

 . If the mean annual runoff 2The drainage area of a river in a city is 11,839 km  

/s and the average annual rainfall is 1.08 m, estimate the 3be 144.4 mis determined to 

ET losses for the area. Assume negligible changes in groundwater flow and storage 

(i.e.  G and ΔS = 0). 

 

Solution: 

 

, then,yr.to m/ yr./3R, converting runoff from m –Then:  ET = P  

 

0.38 ] = 2/km2m 6x 10 2] / [11,839 kmyr./s x 86400 s/day x 365 day/3[144.4 mR = 

m/yr. 

 

/yr.0.7 m=  0.38 –R = 1.08  –ET = P  
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Illustrative Example:  

 At a particular area, the storage in a river reach is 40 acre – ft. The inflow at that time 

was measured to be 200 cfs and the outflow is 300. The inflow after 4 hours was 

measured to be 260 and the outflow was 270. Determine a) the change in storage 

during the elapsed time and b) The final storage volume. 

a) Average inflow rate = (200 + 260) / 2 = 230 cfs 

Average outflow rate = (300 + 270) / 2 = 285 cfs   and Since:  I - O =   S/ t   

 S/ t = 230 – 285 = - 55 cfs 

/  ft. –acre  (1 hr)-) (60 x 60 Sec / 1hr.-220 cfs -= ( hr.-220 cfs -) = hr.55) (4  -S = ( 

=  )3ft43,560  

ft.-18.182 acre -=         

18.182 = 21.82 AF –= 40  2b) S 

 

 

 

 

 

  


