1.

Hydrology is the science which deals with the occurrence, circulation and distribution of water
on the earth’s surface and its atmosphere. Engineering representation of hydrologic cycle:
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Fig. 1.1 Engineering representation of the hydrological cycle
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Siphon rain guage:
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For a given lake, pan evaporation is measured using either Class-A pan, ISl std. pan or collorado
sunken pan, by installing it near the lake.

Lake evaporation = pan evaporation xpan coefficient




4. Measurement of evapotranspiration:

LYSIMETERS
A lysimeter is a special watertight tank containing a block of soil and set in a field of
growing plants, The plants grown in the lysimeter are the same as in the surroundimg

field, Evapotranspiration is estimated in terms of the amount of water required «
maintain constant moisture conditions within the tank measured either volumetre 2l

or gravimeirically through an arrangement made in the lysimeter. Lysimeters should
be designed to accurately reproduce the soil conditions, moisture content, type and
size of the vegetation of the surrounding area. They should be so buried that the 5l‘i.| is
at the same level inside and outside the container, Lysimeter studies are time-gonsuming
and expensive,

FIELD PLOTS

In special plots all the elements of the water budget in a known interval of fime an
measured and the evapoiranspiration determined as
Evapotranspiration = [precipitation + irrigation input — runofl
increase in soil storage grmmdwa:lﬁ loss]

Measurements are usually confined to precipitation, irrigation input, surface runofl
and soil moisture. Groundwater loss due to deep percolation is difficult 1o messart
and can be minimised by keeping the moisture condition of the plot at the Geld capac”
ity. This method provides fairly reliable results,

Difference between AET and PET:

e If sufficient moisture is always available to completely meet the needs of
vegetation fully covering the area, the resulting evapotranspiration is called
potential evapotranspiration or PET.

e PET doesn't critically depend on soil and plant factors but depends essentially

on meteorological conditions.
e The real evapotranspiration occurring in a specific situation is called actual
evapotranspiration. It depends on soil, plant and other factors alongwith the

meteorological factors.
5. Existing no. of rain-guages =5

Optimum no. of rain-guages= N= (C,/€)’
Additional no. of rain gauges = Optimum no. — existing no. of rain gauges
C,=(o/u)x100
p=mean= 56.8, n= no. of observations
0=V((x-n)*/n-1) = 18.95
C,=(0/u)x100= (18.95/56.8)x100=33.37
N= (C,/€)*=(33.37/10)°=11.13 or 12 stations
Additional no. = 12-5=7
6. 10% of NX=75.7

Nx-Na=69



Nx-Nb=139
Nx-Nc=275

Since the majority of differences between normal rainfalls of station X and other stations don’t lie
within 10% of Nx, we will use normal ratio method.

Px/Nx = (1/m)((Pa/Na)+(Pb/Nb)+(Pc/Nc)) where m=3
Thus, Px=71.198 mm

7. The diagram of the catchment can be developed as under:
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6EXA";P;E,&)3’;9‘1 7.7’;? ;;lﬂ”"mf(;n capacity of soil in a small watershed was found to be
cm/h bejore a rainfall event. It was found to be 1.2 em/h : '
: ; : : ‘ at the end ¢ s of s
Ifthe total infiltration d i At

ra ut.'mg the 8 hours period of storm was 15 cm, estimate the value of
the decay coefficient K, in Horton s infiltration capacity equation. |

Sorution. Horton's equation is  f, = £, + (f, — £,) €~

! t
and b= jfp(z)dt=fct+(f0—fc)je"‘h’dt
0 0
Ast— oo, Je’K"' dt — KL . Hence for large ¢ values
h
0
o—Jte)
F,=fz+ ~

h
Here F,=15.0 cm, f; = 6.0 cm, f, = 1.2 cm and 7 = 8 hours.

15.0 = (1.2 x 8) + (6.0 — 1.2)/K,,
K, =4.8/54=0.888h’



