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There are 6 (Six) questions. Answer all 6 (Six) questions. Programmable calculators are not allowed. Do not
write on this question paper. The figures in the right margin indicate full marks and corresponding CO and
PO. Symbols convey their usual meanings. Assume reasonable data/values for any missing data/info.

L. (@) Explain why there is little variation in regional evaporation but wide variation in  (CO1:PO1:4)
seasonal evaporation in Bangladesh.

(b) Whatis ADCP and how does it work explain with figure? (CO1:PO14)
(¢) How do you measure rainfall? Di; h rainfall (CO1:PO1:4)
(@) What s a catchment? Write the different characteristics of a catchment. (CO1:POI:5)

() What are the hmlm\am of the Moving Boat and Area-Velocity method of ~(COI:POI:4)
discharge measurem

2. (@) Whyisthe hydm]ogl» cycl: considered as a system? What are the subsystems o (CO2:P02:4)
the hydrologic cycle?

(b) Explain the application of remote sensing in hydrology with examples and its (CO2:P0O2:6)
advantages and disadvantages.
(¢)  Explain with figures the differences between a hydrograph and a unit hydrograph ~ (CO2:P02:5)

(d) The rates of rainfall for the successive 30 min period of a 3-hour storm are: 1.6,3.6,  (CO2:P02:5)
5.0.2.8,2.2, 1.0 em/hr. The corresponding surface runoffis estimated to be 3.6 cm.
Establish the g-index.

Explain the relationship between runoff efficiency and the size of the catchment. (CO2:PO2:4)

(b) Classify runoff according to the source. What is the difference between a wibutary ~ (CO2:P02:4)
and a distributary?
() Why does attenuation occur during flood routing? (CO2:PO2:4)

() In a rectangular area four rain gauges A, B, C and D are located in the given figure. (CO2:P02:10)
The recorded rainfall for December is as follows: Station A: 125mm, Station B:
165mm, Station C: 80mm and Station D: S0mm. Use the Arithmetic and Thiessen
method to compute the areal rainfall of the rectangle for the month of December.

Page 10f3



4. (a) What are the applications of probability in Hydrology? Give two real-life examples. ~ (CO2:P02:4)
(b) A 24-hour storm occurred over a catchment of 1.8 km? area and the total rainfall
observed was 10 cm. An infiltration capacity curve prepared had the initial
infiltation capacity of 1 em/hr, and attained & constant value of 0.3 cmvhr. after 15
hours of rainfall with a Horton’s constant k = 5 hr-'. An IMD pan installed in the
catchment indicated a decrease of 0.6 cm in the water level (after allowing for
ool dsing 2¢ hours of s aperton. Otherlosss werefond 1 b negigiic
termine the runoff from the catchment. Assume a pan coeflicient of 0.
(@ The fllowing dta were taken from 3 gage saiors. What s th missing Tainfall at
station

(CO2:P02:5)

(CO2:P02:5)

e Annual

A Monthly
Gage Rainfall (cm) Rainfall (cm)

=]

|o|o|=|>|

5 @ 'm= direct runoffs from a 4-hr unit hydrograph are shown in the following uhle

(CO3:PO3:14)
e a 6-hr unit hydrograph using S-curve method. Determine the peak flow

|he fective rainfall in three successive 6-hr periods is 1.2, 0.5, 0.6 and 0.8 cm.
o [o[2]«[eTeuolu]ulu[u]x]=
@ 0] 2[4 [ 6|8 |10 12]146]18]202

Blow ‘ulzs‘mu‘150‘lsnlﬂo‘un‘m‘:a‘zu‘5‘15
(m/sec) | |
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The following data are from 9.6 cm of rainful that lasted for 6 hrs. in a 133 ka*  (CO3:P03:12)
catchment; Determine the unt hydrograph (draw in a graph) and the § index if the
e 30 s, What would be th peak fow ffom . 12-hr nit ydrograph?
TweGe) [0 [ 2 4] 6| T
Discharge
(m?/sec)

526‘]03\140\59\10‘

10 lm‘;%

() The peak flow from 6 b unit hydrograph in catchment M is 200 m/sec and occurs ~ (CO3:P03:10)
at 37 hr. Determine the peak flow and base period from 6 hr. of effective rainfall in
catchment N which is in the same arca from the following table using Synerder’s

method.

Item | Catchment M | Catchment N

L | 76km S2km
L 148km 06km | = CC"
Q=278 G,A16
A 2718 km? 1400 km*
6. (@) The infow T o T sfe Shown i The [lowing GH Detrmine he (CO4PO412)

T g e 11 20 howrs and X - 025, Assume the it
outflow as 100 m/sec. (8.67)
[ Timequs) | 12 ] 24 [ 36 [ 48 [ 60 [ 72 | 84 [ 96 [108]120]
Discharge T T
== [100] 300 ‘sv0] s00 [ 400 [ 310 230 [ 180100 0 |
(b The egesion s of o 30-yer flood i . & poirt o w ryr yickdeda  (CO4POS)
o le mean of 1401 m¥/sec and a standard dzvml.\cn of 851 ms. For wh
4 you. design he-sructure 1o provide. 9% sssurance
Structure would not Tl in e nex 76 year? Use . amts meihod. Th value of
of the reduced variate for N = 30 are 053622 and

e mean and
111238, respectively

(&) The inflow and ouflow hydrographs for a reach of a river are given below. (CO4:PO4:16)
Determine the value of the Muskingum coefficients K and x (range: 0.2 to 0.3) for

the reach applying minimum 3 tials in graph paper.
Pme(hr.) 0 124 ] 48 [ 72 ] 96 | 120 [ 144
(@

isfloy ‘ 35 ‘ ns\ 575 . 740 1 456 | 245 ‘ 14 ‘
umec) |

O“‘“"“' I;o\ 52 ‘ 27 ‘ l 638 | 394 ‘ 235 ‘ 142 ‘ 9
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