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WREC-202. ADVANCED HYDROLOGY

(Common with part time)
Nov.) (Time: 3 Hours

Maximum: 60 Marks

Answer any FIVE questions
All questions carry equal marks

1. Distinguish between
a) Linear and non-linear models
b) Lumped and distributed models
c) Conceptual and black box models

2. Write in detail about API model.

3- Describe a numerical method for hydrologic reservoir
routing.

4. Describe the Muskingum method of routing an inflow

hydrograph through a channel reach.

S Discuss, in detail about the components and main
properties of hydrological time series.

6. Wr?te a detailed note on Autocorrelation in respect of
periodic time series and non periodic independent and
dependent time series.

7. Explain the procedure for calculating variance and
skewness of 30 years rainfall data for a rainfall
station.

8. Explain in detail about any one linear auto regressive
model.
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M.E. DEGREE EXAMINATION, 2009

(WATER RESOURCE ENGINEERING AND
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Answer any FIVE Questions
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Solve the equations 10x,+x2+x3=12; x;-2x>+10x5=9 and
X1+10x2—-x3=10 by Gauss Jordan method.

Solve by relarcation method, the equations, 9x-y+2z+9;
x+10y-2z=15; 2x-2y~13z=-17.

Solve the equation y "—64y+10=0 with y(0)=y(1)=0"as
boundary conditions.

Given %}Ly y(0)=2, y(0.2)=2.0933, y(0.4)=2.1755,
¥(0.6)=2.2493, find y(0.8) using Milne’s method.

Solve the boundry value problem y" +y*=0, y(0)=y(1)=1
by forward integration, using finite difference of order
h*A=0.2.

Solve y"~16y=x, y(0)=y"(0)=0,y(1)=y"(1)=0 by taking
h=1/4.

Given f(x,y)= 1+ 27 + 2y* at the points of the table
given below. Evaluate f(0.25) and f(0.5) by quadratic
interpolation.

X | -1 0 1
y
-1 2 1.732051 |2
0 1.414214 | 1.0 1.414214
1 2 1.732051 |2

Using Crank-Nicholson’s method, solve
Un=16U,, 0<x<I, t>0 given U(x.0)=0, U(0, t)=0

U(1,0)=50t, compute U for two steps in to direction
taking h=1/4.
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a) Classify hydrologic models according to the way
they treat the randomness of hydro logic
phenomena.

b) Write a note on black box models.

Write in detail about simulation models of rainfall-
runoff.

Distinguish between

a) Hydraulic and hydrologic method of flood
routing

b) Hydrologic storage and hydrologic chanel
routing.

Write short notes on:
a) Muskingum flood routing.
b) Implicit hydraulic model.

Explain in detail about trend and periodicity in time
series analysis.

Discuss in detail about autocorrelation and partial
autocorrelation function.

Explain in detail about water resources council
method for the determination of coefficient of
skewness.

Describe box —Jenkin’s auto regressive moving
average method.
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Explain in detail the Gumbel’s distribution method for
prediction of flood peaks.

2. a) Write a brief note on Risk, reliability and safety
factor.

b) A bridge has an expected life of 25 years and is

designed for a flood magnitude of return period

100 years. ) )
i) What is the risk of this hydrologic design?
ii) If a 5% risk is acceptable, what return

period will have to be adopted.

2 3

A catchment area has a time of concentration of 20 8. Given below is the information regarding flood stage ‘

minutes and an area of 20haEstimate the peak
discharge corresponding to return period of 25 years .
Assume a runoff coefficient of 0.25 the intensity-
duration —frequency for the storm in the area can be
expressed by i= K T/ (D+a)" where | = intensity in
an/hr, T = return period in years and D = duration of

recurrence interval, total damage and cost of the
project for giving protection against indicated stage.
Work out the benefit- cost ratio and net benefits.
What is the pack stage against which you would
choose to provide protection?

storm in hours with coefficients K= 6.93 , x=0.189, Flood | Total Damage below| Return Annal cost of
a=0.50, n =0.878. Stage(m) | indicated (Rs. In | period(years) | project (in
million) million)

Describe in detail the various structural and non- 9 0 7 0.8

structural methods of flood control. 10 3 10 12

Route the following flood hydrograph through a river :; i?) ;; ;g

reach for which Muskingum coefficient k = 8hr and :

%025, 13 64 30 2.6
Time(hr)| 0 [4 [8 [ 12] 16] 20] 24] 28 i o s 22
Inflow(m} 8 | 16/ 30 30] 25| 20] 15] 10 i bt o

The initial out flow discharge from the reach is I 109 0 4

8.0m’s.

Write a detailed note on flood control economics.

Explain in detail the methodology involved in flood
forecasting system.
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1. a) Write about the interaction between atmosphere
and electromagnetic energy. (6)

b) Briefly explain the interaction between
electromagnetic energy and earth surface
material. (6)

2.  What is meant by supervised classification and also
discuss about various methods of supervised
classification used in interpretation of remote
sensing images.

3.  Write about different types of data inputs and also
data editing in GIS.

4. Discuss about basic tool used in vector data analysis
in GIS.

5.  Explain how would you evaluate the water resources of
a watershed region using remote sensing images.

6.  Write about implementation of GIS in water resources
planning and management.

7.  Discuss about various types of map projections and co-
ordinate systems used in GIS.

8.  Write short notes on any three of the following:
a) Characteristics of black body radiation.
b) Edge matching and rubber sheeting.
¢) Buffering and neighborhood function.
d) Object oriented data base model.
e) Atmospheric windows.

* %k k%
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1.  Describe briefly about the water quality models in river
basin.

2. Describe the model for ground water quality assessment.

3. Explain the equation for ground water hydraulics.

4.  Explain the mathematical model for the discharge of
waste water in to a marine environment.

5.  Derive and explain the oxygen sag curve and write their
limitations and application.

6. Explain the various factors which affect the quality of
water in lakes.

7. What are the different types of models used for rivers?
Explain.

8. Describe in brief:
a) Mathematical modeling.
b) Numerical methods






