
KATHMANDU UNIVERSITY
End Semester Examination

March/April,20l7
Level : B.E
Year : IV

Course : GEOM 409
Semester: I

Exam RollNo : Time: 30 mins F.M. : l0

Registration No.: Date APR 0 7 2017

SECTION "A"
[20 Q' x 0'5=10 marks]

Tick the most appropriate answer from the given alternatives.

A watershed is a natural unit which essentially represents the water contributing area

a. downstream of the outlet
c. adjacent to a political boundary

2.

4.

6.

A watershed divide outlines the:
a. Ridge b. Stream network

b. upstream ofthe outlet
d. of an irrigation scheme

c. Outlets d. Valleys

of a catchment. Based on it. which of the

) A watershed has three distinct precipitation zones: Zone A receives l200mm, ZoneB receives
l500mm and Zone 3 receiv-es 600mm, in the monsoon season. Considering the iespective areas of
Zones I ,2 and 3 as 250km2 ,275km2 and 475km2, calculate the average monsoon precipitation of
the watershed.
a. 9975mm b. l200mm c.99.75cm d. l500mm

A watershed has a characteristic runoff-rainfall ratio of 0.3 for a rainfall event of 50mm.
Assuming the ratio to be constan_t for a period of 5 hrs, calculate the average runoff rate during
the event at the outlet. The area ofthe waiershed is 300ha.
a. 1.667m3/s b.2.5m3/s c. 9900m3/lrr d. I.g7m3/s

A precipitation event o::lTilg at an intensity of 25mmlhr for a duration of 5 hrs, produces a
direct runoff volume of 50000 m3 from a catihment of l00ha area. The precipitation NOT
available for runoff for the event would be:
a. 75cm b. 7.5mm c. 750mm d. 75mm

The accompanying chart shows the weather pattern
following statements is FALSE?
a. The soil is drying out between June and December,
b. The greatest rainfall occurs in September.
c. The soil is drying out between January and June.
d. In June, precipitation equals evapotrinspiration.

5.

7 A Digital Elevation Model needs to be hydrologically correct _
b. to create an artificial channel
c. to obtain a continuous flow direction network
d. to assess the landuse and soil characteristics of a catchment
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8 I 28. The values for each direction of flow from the center are given as

10.

. For the current
processing (highlighted) cell in the DEM extract below, its flow direction would be coded as:

20 ?4 L2

16 22

15 19 L4

a. I b.4 c. 16 d. r28

I L Based on the spatial discretization of a basin, a hydrologic model can be

A model represents an actual system based on
a. numerical computations
c. artificial data

a. Empirical / Physically-based
c. Deterministic / Stochastic

A hydrologic model doesn't simulate
a. snow melt b. runoffs

b. actual measurements
d. assumptions only

b. Lumped / Distributed
d. Linear / Non-linear

c. daily temperature d. evapotranspiration

t2

13.

14.

c. not change the flow

15. A'hydrograph'displays

l6

Calibration process in modeling
a. adjusts the results to obtain a match between observations and simulated results
b. adjusts the inputs to obtain a match between observations and simulated results
c. adjusts the system parameters to obtain a match between observations and simulated results
d. adjusts nothing to obtain a match between observations and simulated results

During calibration, any increase made in soil infiltration capacity values will
a. decrease the surface flow b. increase the surface flow

d. increase the evapotranspiration

a. variati ons in sediment concentration against river discharge
b. variations in snowfall over time
c. variations in water temperature against discharge
d. variations in river discharge over time

Curve Number method of runoff computation in any area depends upon
a. land use and soil characteristics only
b. land use, soil characteristics and antecedent moisture condition
c. antecedent moisture condition only
d. land use only

17. A high Curve Number (CN) value would generally represent
a. high infiltration potential
c. infinite sponge

b. lower runoff potential
d. higher runoff potential

Lower and higher accumulation values during watershed delineation refer to
a. stream channels only
b. stream channels and ridge tops
c. ridge tops and stream channels
d. high rainfall receiving zones

9.



APR 0 I 201?

Calculate the runofffor an area receiving 8cm of rainfall for a day. Use the standard SCS-CN
method assuming a CN value of 82.

a. 4.3cm b. 38mm c.38cm d. 43mm

18.

19. Increasing the threshold drainage area during watershed delineation process in SWAT would
the stream network.

a. increase b. not change c. delete d. decrease

20.HydrologicResponseUnits(HRUs)areuniquecombinationSof-.
a. land use. soil and slope
c. soil and slope

b. land use, slope and AMC
d, land use and soil
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SECTION "B''

[6 Q. " 4=24 marks]
Attempt ANI 6IX questions.

l. Define a system and a model. What are their components? Explain both model and
system using suitable examples and figures. [2+21

Why are models used when there is an actual system available? Explain each with
suitable examples of model application. t4I

Define a watershed. What are the functions of a watershed? Draw a flowchart for the
watershed delineation process used in ArcGIS. [l+l+2]

What is a hydrological model? What does it simulate? Differentiate between "lumped"
and "distributed" hydrologic models. [l+l+2]

How the performance of a model is normally evaluated? Define the following three
distinct periods adopted during modeling: [l+l+l+l]
a. Warm-up period b. Calibration period c. Validation period

Define infiltration and surface runoff. Calculate the peak runoff rate at the outlet of a
catchment with an area of 20ha, following a rainfall event of 20cm over l0hrs. Assume
the runoff coefficient to be 0.3. IZ+Z]

Rainfall recorded within the first 3 days of June in a 500 ha watershed is given in the
table below. The antecedent moisture condition (AMC) for the first day is assessed to be
under Category L [3+l]

Dates June I June 2 June 3
Rainfall (mm) 50 35 28

a. Assuming a CN-l value of 55.2 and using the standard SCS-CN method, calculate the
24 hour runoff rates for each of the given dates.

b. If the CN-l value was 82, what would be the runoff rate for June 3?

Differentiate between ANY TWO of the following:
a. Automatic and Manual Calibration
b. Potential and Actual Evapotranspiration
c. Infiltration rate and lnfiltration capacity

[2+2)
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SECTION "C''

[2 Q." 8:16 marks]

Attempt ANY TWO questions.

9' what is a hydrograph? Sketch a flood hydrograph and explain its differenr components.
what are the factors that can affect the shape ola hydrogiaph? Briefly elaborate each ofthem' 

[l+4+3]

10. A 5000ha catchment has the SO il and landuse characterist ics as shown in the tables below:
Soil Type Area _llydrologic group
Sandy 1250 ha A
Clay loam 3750 ha C

Landuse Area Curve Number CN. for moisture conditions
Soil ,A'

Soil ,C
Forest Area I 000 ha 32 70
Agriculture Area 2500 ha 65 82
Barren Area I 100 ha 49 79
Urban Area 400 ha 89 94

I l.

The observed Antecedent Moisture Condition (AMC) showed that the total rainfall in theprevious 5 days was 55mm. The season is a Growin{ season.a' Based on the information given above, calculate the runoff volume for the catchmentfrom a 24hr rainfall event of 200mm.
b' If the rainfall in the previous 5 days was 30 mm, what would be the runoff volume forthe same 200mm of rainfall?

[4+4]

Briefly explain the various phases of model evaluation. Show the phases using a flow
chart. Also, explain the four criteria used for model selection. [4+4]

OR

Briefly explain the Soil and water Assessment Tool (swAT). Describe the process tosetup a SWAT model. -"- r^' 
[3+5J
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