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Explain Horton’s Engineering representation of hydrological cycle, with

neat sketch.
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Figure 1.1 is a schematic representation of the hydrologic cycle. A convenient
starting point to describe the cycle is in the oceans. Water in the oceans evaporate due
to the heat energy provided by solar radiation. The water vapour moves upwards and
forms clouds. While much of the clouds condense and fall back to the oceans as rain,
a part of the clouds is driven to the land areas by winds. There they condense and
precipitate onto the land mass as rain, snow, hail, sleet, etc. A part of the precipitation

may evaporate back to the atmosphere even while falling. Another part may be inter-
cepted by vegetation, structures and other such surface modifications from which it
may be either evaporated back to atmosphere or move down to the ground surface.

A portion of the water that reaches the ground enters the earth’s surface through
infiltration, enhance the moisture content of the soil and reach the groundwater body.
Vegetation sends a portion of the water from under the ground surface back to the
atmosphere through the process of transpiration. The precipitation reaching the ground
surface after meeting the needs of infiltration and evaporation moves down the natural
slope over the surface and through a network of gullies, streams and rivers to reach the
ocean. The groundwater may come to the surface through springs and other outlets
after spending a considerably longer time than the surface flow. The portion of the
precipitation which by a variety of paths above and below the surface of the earth
reaches the stream channel is called runoff. Once it enters a stream channel, runoff
becomes stream flow.
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Define Precipitation. With neat sketch, Explain different types
precipitation
The term precipitation denotes all forms of water that reach the earth from the atmos-

phere. The usual forms are rainfall, snowfall, hail, frost and dew. Of all these, only the
first two contribute significant amounts of water. Rainfall being the predominant form

Precipitation is classified according to the factors responsible for lifting
and subsequent cooling. Types of precipitation are:
1) Cyclonic precipitation:
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3) Orographic Precipitation
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The average annual rainfall of 8 rain gauge stations in a basin are 1000,
950, 900, 850, 800, 700, 600 and 400 mm. If the permissible error is 6%.
Determine the optimum number of rain gauges required in the basin.
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Calculate the Mean areal rainfall using Isohyetal method using the | [LOM] | CO2 L3

necessary data.
y A= 35km?

2.6cm

B= 80km?
8.5cm

C= 80km?
8.0cm
D= 80km?
8.0cm

E= 25km?
4.5cm
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Explaine various method of obtaining mean preciptation with | 10M Co2 |L2
equatons
Temporal Averaging - at a place is obtained by selecting a proper
tie unit such as a day, week, month etc., and averaging the rainfall at
that point over the given period of time.
-3
*  Where, Py, Py,...... P, are the rainfalls at the same station
over a consecutive period of time and n is the number of
rainfall data whose average is required.
Spatial Averaging — of rainfall over an area (converting point rainfall | 1\
values at various stations into a average value over a catchment) can be
obtained by the following three methods.
Arithmetic mean method
* The average depths of rainfall for the given catchment is
calculated by finding arithmetic average of rain gauge readings in
the given area.
=  Pi+Py+P3.nnn +Pp _ 1
° P 1 2 3 - - ‘{l 1P
*  Where, Pis the average depth of rainfall and
- PP, P, P,, are the rainfalls recorded at stations 1,2,3.....n
02, T3, , 3M

* nisthe number of rain-gauge stations with in the area

* This method is called ‘un-weighted mean method’, as the same
weightage is given to rainfall recorded at all the gauges
irrespective of their location.




Thiessen Polygon method
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Where % is called weighted factor or theissen factor.

P is the average depth of rainfall
A+ Ay +Ag it e e e+ Ay Theissen areas

Isohyetal method

If Py, Poyerennns P, are the values of Isohyets and
If aj, Qzeeecnrnnnnns an; are the inter Isohyet areas respectively, then
the mean precipitation over the catchment of area A is given by

T I e +ay P21

A
The Isohyet method is superior to the other two methods
especially when the stations are large in number.
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