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(. a) Define a catchmeny, What

: 15 1 ifTere A nr
PR he difference between minfall measurement by a gage 4]

by Define *Runuﬂ'l-'.ﬂ‘u:imf.:y‘_ Why is the e
) The runoff data from 4 2 .
table. I the basefow js §

fliciency higher in smaller cutchments? 141
2 : : . :

241 km® catchment is shown in the following |17}

enve a 2-hr and a 4-hr unit hy drograph

-hr SLOFm in a
3
0 m'/sec, then d

- S— ¥

Time (hrs) [0 IRFRERF | 3 6T 711w
Inflow ‘Sn 30 | 170 | 300 "iinl 200 | 150 100 | 50
|

(m'/sec)

. a) - What is ‘retumn period’™? What is the purpose of frequency analvsis?

h) If the rank of the Nlood of 1960 from g revord of |1u.-._|ra l'rn.":'i 193()-
then what is the return period and probability of the Nownd of 19607

€) The stage-discharge dats of o river are shown in the tollowing table. It the stage for zero Lkl
discharge is 0.9 m, then determine the stage-discharge relanonstup and the discharge for
astage of 12 m, -

[4]
2000 peried is 10,  [4]

_ Suge(m) '_lﬂl_i* 33|37 ?_43}‘:1 IREEREERER
[ Discharge (m'/see) | 1O [ 1.8 {26117 [202[345 70 [50 | 9o |
#)  What is runoft? Classity runoll according 1o sourve. 4]

b)) What are the purposes of routing a flood hydrograph? What are the differences between (4]
']"'l’lﬂl'l-llih! hliiﬂl‘p.'.ln" “n._l "“L"l.l;l,\l' stiage . )

) What is the major himitation of the Slope-Area method of discharge measurement”? 2

A The runoft data from a 3-he unit hydrograph are shown in the following table. Determine |15]

the fload hydrograph due to the following effective rainfalls. Assume a constant base

Now ol 300 1111;'\1:1:.

—— -v- -T T

o [ 12 !'H'I'IE'{':i I :4'}":?1111'1

Fime (hrs) I SN N SN |
1 Teas |14

i 3 l v .
: 38 | 1308 1025 [ 650 | 350 | 125 [ 0 )
Pl {.1"1 sieC ) { L |. :l:f". LR L B I. el
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5. a)
h)
c)

b)

253

4
Rainfall (cms) 1.2
0.9

0.4

03 6 9 12 15 18 Time (hrs)

What is the difference between a tributary and a distributary? Explain how the drainage |y
density afTects the runofT. X ; :

y § . - ‘q 2
What is the advantage of rainfall measurement by satellite? How is the ruinfall estimated |y
from satellite images? x : N
The inflow and outflow data of a channel reach are '&ht_‘h“‘ﬂi in the following table. [f the [17
weighing factor (X) is 0.1, then determine the travel time (K).

[Time(hrs) 0 ;{: 12 [18 [24 30 [36 [42 [48 [54 |60 |
Tnflow (mYsee) |35 | 135 | 440 | 670 | 685 | 535 | 385 | 235 | 140 185 ) 60 |
\”rjiﬁnmﬁnﬂméur 3557 |200[455|612]|617[519]375]246] 1581102
What is ADCP? What is the working principle of ADCP? [
What are the limitations of the unit hydrograph theory™ 13

If the base period of a 2 hr unit hydrograph is 20 hrs then what would be the base period |2
of a 4 hr unit hydrograph?

The 4-hr unit hydrograph for a busin is shown in the following table. Derive a 2-hr unit |16
hydrograph.

Time (hrs) 2 | 3 3 5 6 ?is 9 |10

I S
Flow (m/sec) | 0 | 200 | 400 [ 600 | 500 [ 400 [ 300 [ 200 [ 100 ] 0

-
==

Show with a ligure the difference between ‘lag time' and *time to peak™? i
What is precipitation? Name three diflerent forms of precipitation. |

The maximum daily rainfalls during 1976-98 period at Joydebpur are shown in e 1

following table. IF the maximum daily rainfall in 2005 was 85 mm, then what was it
return period?

What is the maximum l.I-.I”}' ratninll at ]{13 .|_|1_-[1|1l,]r 'l.,l-ilh a relum p-.'rim.l of 10 }l::!r_r.'; Ifa
drainage system is designed for o return period of 10 vears at Joydebpur then what i g
rish of the design?

Near [ 1976 [ 1977 1978 1979] 1980] 1981] 1983 | 1983 1984] 1983 1986
Rainfall | 495 1 33.0 | 363 hﬂ‘r'rm.'i' 130 180.3[ 327 864 ::r_f;*J 1820 |

L MR Sk ‘

- y—— = --.:1-

1993 [ 1994 | 1995 1996 | 1997 9% _

1 =tttz | 914
381|128 I.«.iIIH".[-I;.E -

L'lrr.:u _ 1987 Il [:;;q'.;'l 100 | o7 -ﬁﬁ'l
!“"'"“'““ 215 | s03] 782 ‘ 20| 533 a7

immj) |

i e
e
—_— ———— —h )

I".‘l!._:r. a0l
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s 4 Whatas pan coelMicien Wh ic 141
b Whatis the dilte 15 1 necessary”?
'l} (4] llTL'r“_‘h! ]“-'L\.\E\:“ » . . " I]‘
¢ Why s the mfiliratiog ra | intermitient Mream and ¢ghiemera, #7C ™ 131
Cm . ' Tite fess i bare soil compared woetated sonl?! :
B Vhe infiltration raes obsery I T P . & : i the (15
‘ following :. ble m”f observed during i double ring infiltrometer 1est are shown in the 115)
. i tabde, Derive the Horon's eyution.
T (hey S I
P-"E“L'}“—f’—._“_.__,__l 0.017 [ 0058 [ 0125 [0.25 | 050 | 075 L L2 £l
Intiltration Rate (cm/hr) |8.76 | 7.90 | 6.45 'H.EHJ[_EE ERANATAREE
' 14

) What1s a rating curve? Explain with a figure the “loop raung curve’.

8.
p Compute the probability that twolO-year floods will oceur in 10.year de

sign period ofa |51

are shown in the DEg

d) The isohivets for o 6 hour rainfall in o watershed
6 hour DAD curnve.

within isohyets are as shown in the tahle then draw the

Talper ) |10 101511530 130
"~ Avea (k) |72 128 |14 [96

~ Arca(km’)

.10.5

project. .
¢) Draw the velocity profile in o river and show the depths of maximum und mean |
velocities,
ure. Il the arcas [13]

- e
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ISLAMIC UNIVERSITY OF TECHNOLOGY (1UT)
ORGANISATION OF ISLAMIC COPERATION (0IC)
DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

Semester Final Examination Summer Semester: 2011-2012
Coursc No. CEE 4423 Full Marks: 150
Course Title: Hydrology Time: 3 hours

There are B (Eight) questions. Answer any 6 (Six) questions. Programmable calculators are not allowed. Do

not

write on this question puper. The figures in the right margin indicate full marks. The Symbols have their

usual meaning.

1. a) What do you mean by a 2-hr unit hydrograph and a 2-hr hydrograph? What is the rainfall intensity

for

a 0.5 hr unit hydrograph? [4]
b) The outflows of a 2-hr rainfall from a 20 km? catchment are shown in the following table.
Considering a constant base flow of 75 m"/sec, derive a 2-hr unit hydrograph.
Time (hrs) I 2 3 4 5 6 7 R
Flow (m'/sec) | 75 | 110 | 205 | 305 | 280 | 205 | 130 | 75
If three successive 2-hr rainfall generate efTective rainfall of 1.1, 2.1 and 1.8 cm in the ubove
catchment, then derive the resulting hydrograph. [21]
2. o) Show in a hydrograph the base flow, crest, falling limb and recession limb. 4]

b) What basin characteristics affect the amount of runoff?
¢) For a 400 km® basin with basin length (L) of 45 km and length from centroid (L.c) of 25 km derive
2-hr unit hydrograph and show the parameters in the hydrograph. Assume basin characteristics of

[3]

a

C,=1.257 and C, = 0.576. [18]
3. a) What is time of concentration? How does it affect the peak flow for a given minfall duration? 4]
b) How does shape and land use of a watershed affect the peak runofT? 4]
¢) The direct runofl hydrograph from three successive 1-hr rainfall of 1.06, 1.93 and 1.81 cm are shown in
the following table. Determine the 1-hr unit hydrograph. [17]
Time (hr) I 2 3 4 5 6 7 8 9 10 3!
Flow (m'/sec) | 428 | 1923 | 5297 | 9131 | 10625 [ 7834 | 3921 | 1846 | 1402 | B30 | 313

4. a) What is the difference between interflow and base flow?

[3]

b) What are the similarities and differences between a 2-hr unit hydrograph and a 6-hr unit hydrograph

for a basin? Which hydrograph would have a higher peak flow and why?

5]

¢) Ifa flood of 5 meter or greater occurs on average once inevery 10 years then what is the probahility it

will not occur for the next B years?
d) I a road is designed for a 50 year flood then what is the probability that the 50 year flood will occur

7]

once in 10 years? What are the nisk and reliability of the design? [10]

-

be the peak Now and base period from a 4-hr rainfull generating 2 cm of runofl?
Page 1
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a) If the peak Now and base period of a 4-hr unit hydrograph are 30 m'/sec and 20 hrs then what would

[4]

of A



AL

b) Why is the unit hydrograph concept not valid for large basins?

[4]

¢) The flows during the recession period of a hydrograph are shown in the following table. Determine the

recession equation.
Time (days) 16 I8 |20 22 23 24 25
Flow (m'/sec) | 250 | 151 | 100 70 58 49 41

(171

6. a) For the generation of synthetic unit hydrograph why it is important that the basin be located near n

gaged basin?

b) What are the advantages of remotely sensed data in hydrology?

(3]
141

¢) The 24-hr rainfall at Gazipur for 1980-2001 period are shown in the following table. Develop a 24-hr

IDF curve for Gazipur.

Year 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990
Rainfall (mm) | 27 35 29 16 | 24 56 30 16 62 23 46

Year P91 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Rainfall (mm) | 21 20 I8 27 22 19 54 30 kL] 33 k]|

7. o) What is routing? Explain with a figure *atienuation’ and “time lag".

[18]

151

b) Yearly rainfall data of Joydebpur are available from 1962-2010. 1T the rank of the rainfall in 2001 is
10 then what is the probability of that rainfall? What is the retum period?
¢) Determine the discharge of Tongi Khal from the following data.

Distance from | Depth (d) of Velocity (m/sec)

lefi bank (m) water (m) AL0.64 At0.2d At0.8d
0 0
3 1.4 0.122
] 33 0.269 0.176
9 5.0 0.257 0218
12 9.0 0.290 0.227
15 54 0.245 0.230
18 18 0.251 0218
21 1.8 0.158
24 0

Outllow (m'/sec)

0

5 |10

15 20

(28/A1 + O) m'/sec

55

130

200 | 400

Calculate the peak outflow from the reservoir for the following inflows:

b) The following rainfall data were taken from § stations. What is the missing rainfall at station X7

Time (hrs) 0|1 2 EE 5 6
Inflow (m”/sec) [0 [20 [40 |60 [S0 |30 o
32—

Station Annual rainfall (cm) |  Storm Event (cm)
A 42 2.6
B 41 1
C 39 2.3
X 41 ?
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[15]

8. a) The outllow versus storage (O and 25/AMt + Q) data of o reservoir are shown in the following table,

[18]

I"age 2 of )
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ISLAMIC UNIVERSITY OF TECHNOLOGY (IUT)
THE ORGANISATION OF THE ISLAMIC CONFERENCE (OIC)

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

n
I Semester Final Examination Summer Semester: 2010-2011
Course No. CEE 4423 Full Marks: 150
Course Title: Hydrology Time: 3 hours
e nre 8 (Kight) Questions. Answer any 6 (Six) questions. All questions carry equal marks. Programmal:
fatars are not allowed. Do not write on this questions paper. The symbaols have their usual meaning.
() Show in a hydrograph the difference between base flow and direct runofT, (3)
() What is depression storage? What eventually happens to water in depression storage? (4)
{¢) What is drainage density? How does drainage density afTect the shape of the hydrograph? (4)
(d) The flow data from a 3-hr unit hydrograph are shown in the following table. Determine the flood
hydrograph due to the following effective rainfalls as shown below. Assume a constant base flow of
300 mfsec.(14)
- Time
{(hrs) 1] 3 6 0 12 15 18 21 24 27 30
ar Flow
(m’fsec) | 0 2125 [ 3325 [ 2525 [ 1925 | 1425 | 1025 | 650 (350 [125 | O
all {ems)
1.2
1.9
6 9 12 15 Time (hrs)
a) Explain how shape and slope of a catchment affect the runoff. (4)
1) What is € index? What happens when the @ index is greater than the rainfall intensity? (5)
©) The runoff data for a 6 hour storm with 15 cm of rainfall from 104 km? catchment are shown in the
following table. Develop a 6 hour unit hydrograph for the catchment and also calculate the @ index. (1t
Jo [2 |4 [6 [8 |10 |12 [14 |16 |18|20[22]24]26|28]30]32]34
0 [14]159)260 (286 [ 221 [ 187 | 157 [ 133|113 |93 | 76|65 |55|47 40|34 [ 18|14
peLl ol S B
&) What is base period of a hydrograph? If the base period of a 2 hr unit hydrograph is 48 hrs, what woul
~ be the base period of a 4 hr unit hydrograph? (4)
%) What is time of concentration? Explain how time of concentration alTects the peak flow generation fro
a walershed. (5)
of 6

4

;_:}55

;1-1-._3.
-

) The direct runelT from three successive 4 hr storms producing 8 em, 3 em and 16 em of effective (a) Wh
rainfall are shown in the following table. Derive a4 hr unit hydrograph. (16) mei
. %) [b] |.“.'j
Time (hris) [ 0 a__ |8 J12_ 16 20 [24 [28 [32  [35 3 © Th
Flow(m/scc) | O 160 300 [570 [636 |4014 |233 | 105 |48 [‘c? —1  discl
= _:i! tiscl

jﬁ{’ hat are the intensity, duration and amount of effective rinfall of a 6 hr unit hydrograph? (3) -

(B Show with fligures the difference between DAD and 1DF curves. (5) !
{€) What is retumn period? What are the purpuoses of frequency analysis? (4) i I

(d) The ordinates of a 4 hr unit hydrograph ure shown in the following table. Derive a 6-hr unit
hydrograph. (13)

= ¢ -_—
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o The direct runoff from three successive 4 hr storms producing 8 ¢m, 3 cm and 16 em of elfective (n)
ralnfull are shown in the following table. Derive a4 br unit hydrograph, (16)

£ (h)
Time (hrs) | 0 3 8 |12 16 _J20 T24 28 [32 [ 3 (©
Flow(m'/sec) [ 0 160 [300 [570 1636 J404 234 ]105 |48 |0 |
S
i
_L(Jﬂ/ hat are the intensity, duration and amount of effective rainfall of a 6 hir unit hydrogroph? (1) ;
by Show with figures the difference between DAD and IDF curves. (5)
(c) What is return period? What are the purposes of frequency analysis? (4)
(d) The ordinates of a 4 hr unil hydrograph are shown in the following table. Derive a 6-hr unit
hydrograph. (13) |
Time(hes) |0 |2 |4 6 8 110 J12 [14 [16 [18|20[22]24 1
Flow O |25[100 (160|190 (170110 |70 |30 |20|6 |1 |0
{_:]lj;‘s-:c}

3 (a) What are the limitations of unit hydrograph theory? (4) '
(b) Explain with a figure how the amecedent soil moisture content afTects the infiltration rate. (4) _
(c) Determine the peak discharge from 10 year | day rainfall for IUT campus (5 hectares of buildings ang

hectares of open area with runofT coefficients of 0.7 and 0.15 respectively). The maximum flow length

m with an average slope of 2%. The maximum 1-day rainfall data for Joydebpur are shown in the fol]g
table. (17)

Year 19761 1977] 1978] 1979] 1980] 1981] 1982 | 19583] 1984 | 1985 | 1986 i
Rainfall (mm) [49.5]|33.0 [ 363|689 46.1[13.1 [ 1803 427 [ 864 [ 279 | 1820 I
Year 1987| 1988| 1989] 1590] 1991] 1992] 1993 | 1094] 1995 | 1004 1997 | 1998 :!
Rainfall (mm) |21.5]503]78.2|21.6/3533[407(381 | 128 17.0 [ 343 | 478 | 914
6 (a) A drainage structure is designed for a return period of 50 years, What is the risk in the design?
What is the reliability of the design? (5)
(b) The outflow versus storage (O and 2S/At + 0) data of a reservoir are shown in the following table.
| Outflow (m*/sec) 0[18 [37 [50 T[70 | .
(23S/At+ O) m¥/sec |0 69 [200 | 245 | 300
Caleulate the outflows from the reservoir for the following inflows: (20) g'

Time (hrs) 0|1 2 3 4 5 6
Inflow (m'/sec) [0 [20 |40 |60 |50 (30 |0

7 () What is the probability that a 50 year flood will not oceur in 50 years? What is the probability that it §
will occur once? (5)

(b) What is the dilTerence between direct runofF hydrograph and unit hydrograph? (4) §

' () The inflow hydrograph through a channel section is given in the following table, Determine the outflg:

from the section if K and X are 2 hr and 0.2, respectively. Assume the initial outilow us 0 and ALas 45
| hr. (16)

Time (hrs) 0f1 12 13 [4 5 Te
Inflow (m™/sec) |0 [10 (20 [30 |20 |10 |0

{8 (a) What are the advantages of ‘Moving boat method" over *Area velocity method’ of discharge
measurement? (4)

' (b) Explain the terms: perennial stream, tributary and distributary. (3)

| (c) The following stages and discharges were measured for Sonali river at Ruppur. If the stage at zero

discharge is 0.9 m, then develop the slage-discharge relationship for Sonali river and determine the
discharge at a stage of 12 m. (18)

} Stage (m) 1812023129137 |45 |54 |61 [73 |7.7 |8.1
i Discharge (m*/sec) | 1.0 [ 1.5 [ 2.6 [ 5.6 | 11.7[202]325 445 | 70.0 | 80.0 | 90.0
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There ar€ 8 (Eight) questions. Answer any 6 (Six) question
5.

got write 0f this question paper. The figures in the right m Programmable calculators are not allowed. Do

Jh/ﬁﬂﬂ',’iLmﬂg'— argin indicate full marks. The Symbols have
_

() Whatis the- relationship between saturated vapour
is evaporation related to vapour pressure? RSl e

() What is return period? What are risk and reliability? (4)

(c) A 5hour storm in a 35 km® watershed had hourly intensities of 20, 16, 14, 12and5  (8)

mm/l;;; If the @ index for the catchment s 5 mm/hr, then what is the depth of direct
runoff?

(d) The initial and the constant infiltration rates for a 25 km® catchment are 16 and 6  (8)
mm/hr and the Horton’s constant is 2 hr'. If a storm with an intensity of 22 mm/hr
occurs in the catchment for 45 minutes, then what is the volume of infiltration?

2.(a) Explain with a figure what is effective rainfall? How is effective rainfall affected  (5)
by the land use of a watershed?

(b) What is drainage density? How does drainage density affect the runoff from a 4)
watershed? , N A
(c) Explain the difference between frontal rainfall and orographic rainfall. (3)

@) The following survey data were measured for a canal. Compute the canal discharge. (13)

_-I_)_igtance from | Depth (d) of Velocity (m/sec) —
left bank (m) water {m) At 0.0d A10.2d e 0.
s 0125 |
08 0.5 83 0763
— 1.6 L0 770200 0.255
““—‘2-4—'—————-—L6"'P—_"f__ 0.221 0.268
“"‘“—3'0 ——-———2—9-“‘"_’”’—_'_'_—— 0.216 0.270
3.6 20 L ——7 0208 0.267
42 18— 0% 0.260
50 |tz L——T
3 — 538 ——f’g‘f’ﬂ effluent stream. )

mera o
petween a tributary and a distributary.

9 Explain the difference between ephe (3)

Explain with examples the difference
1|Page®
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The direct runoff data from three success

in a basi . Ve 1-hr storm
1.81 cm in a basin are shown in the following table. Deiisg lz—l-?ﬁh(;mu,nilt.?m3 c(l: o andh e
- ydrograph.

5 6
25 [ 163 7 8 9 10 | 11
530 | 913 1063 | 783 | 392 185 | 140 | 83 | 31

locity profile in a rj |
.) Draw the ve _Protile in a river and show i ' ini
4.(a) < average velocities. the locations of maximum, minimum (3)

(b) What is the difference between ‘area-velocit

: : y’ and ‘area-slope’ method of 5
discharge measurement? Which is more accurate and why? P )
() Whatare ‘time of concentration’ and “time to peak’? Explain how the time of (5)

concentration affects the peak flow of a watershed.

(d) The outflows from a 6-hour storm in a 771.1 km? catchment are shown in the (12)

following table. If the base flow is 25 m*/sec, then derive a 6-hour unit hydrograph.
What is the @ index?

Time(hr) |0 | 6 12 18 24 30 36 | 42 48 |54 | 60|66 |72
Flow 0150 200 | 345 | 385 [ 335 | 255 | 185 | 130 | 8555|350
(m*/sec)

5. Explain with a figure what is a ‘loop rating curve’? (3)

) What is the difference between interception storage and depression storage? What (4)
is the difference between direct runoff and surface runoff?

() What are the assumptions in the derivation of unit hydrograph? What are the major  (35)

limitations? : ing tabl
! : the following table.
@ The maximum 24-hour rainfall at Rupnagar i3 shown In.B1s = (13)

Develop a 24-hour IDF curve.

1983] 1984 [ 1985
h—"—'——-__
| Year 75.2 | 122.4] 104.2
Rainfal] (mm
—2itall (mm) 1993 1994 [ 1995
Year 508 | 72.4 | 904
-.-_T"‘———
Ralllkfall(mm) period of @ 4)

Explain with a figure the difference bet
ydr(}graph_

Scanned by CamScanner



Hos

the peak flow and the base :
; Period
0 . iershed are 36 m¥/sec ang 3 of a 5.
e 0 hoy * unit hydrograph in a 45 km*  (3)

. S_hr S . I'S, lhel’l
pcflod from torm with 4 ¢y, efT What woulg be the peak flow and base

all in the 5
_ : ame
what is the difference between ¢ Watershed.

(c) The ordinates of a 4-hr unit hy
@ ble. Derive a 2-hour unit hydr

rain’ ‘
aIn" and ‘sleet’n

drograph fo 3
I' catcl . )
Ograph. What is fh]me“l are shown in the following (15)

what is frequency analysis? If the rank of a flocd : '
¢ eqe - a tlood <
then what is the probability of exceedence oflhat': ﬂ:)So; in a year

b) If a flood of 5 m or greater occurs On average once every 10 years, what is the  (6)

probability that it will not occur for the next 5 years? What ¢ ili '
will occur at least once in 10 years? Yy at is the probability that it

1.(0)

in & set of 40 years of data, (4)

() What is remote sensing? What are the advantages of remotely sensed data? 4)

@ Ina 3000 km? catchment the total length of the main stream is 120 km and the (11)
distance from the centroid of the catchment to the outlet is 63 km. If the peak flow
factor and the lag factor are 0.64 and 1.60, respectively, then derive a 3-hour unit
hydrograph and determine the peak discharge. Show the calculated hydrograph

parameter in a figure.
.d) What is flood routing? Explain with a figure the effect of routing on flood (4)
hydrograph.

) Ifthe flow at the start of a recession curve is 1%rth m’/sec ¢
0.78, then what is the flow 4 hours after the start of the recessuzn'. o
) What is a lysimeter? Why is ‘double ring’ preferred over ‘single ring infiltrometers  (4)

in me " infiltration?
asurement of infiltr tions A (5.5), B (9), C (13)

©) The amo : i due to a 6-hr storm in sta :
t fall (in mm) due = g
@) Du(n5 ;)oznrglg (14) of a watershed are shown In Figure 1. Determine the 6-hr

i ith your answer script.
DAD curve for the watershed. Attach Figure 1 wi

3/sec and the recession constant is  (4)

Scanned by CamScanner



Hoy

TH =
| =
::"— N \\
AT \
] / |
n \
A1 9 D.B "l‘\‘r
- +
e
\ 62“3'3 My \
\ 5% o\
' »{m
\ / .
//
= b2
| |
c//ﬁ ”
L_L r mla\
Figure 1

(One small square is one square km)
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The

Sual meaning, — -

e statement. E . wer. 1251
¥ gt of the world’s tot Water only aqua1 negative mark for wrong ans

bout 10% is fresh.

" pydrologic cycle. changes during the Passage of one form to another of the

The Wwatershed. bOUndary does not generally coincide with the territorial

Tanfall decreases with the increase of catchment

area

g Ina FatChmem the lntensity of rainfa]) Increases with the increase in storm
duration.

h Inaglobal scale vaporation and Precipitation are about the same

i. Out of the total evaporated water mn the atmosphere only about 10% comes
from transpiration.
In Bangladesh there is re

a stream is non-uniform both along the flow and
across the flow. :
m. Propeller type current meters give better measurement of velocity than the cup
type current meters.

=]

The smallest reading of rainfall is in mm and that
Interflow is a portion of the infiltrated water that
A catchment with a low drainage density will have high runoff,

If two 2™ order streams are joined then the resulting stream is a 3" order
stream.

- Ina catchment, the time to peak is always less than the time of concentration.

r
% The runoff coefficient is higher for a developed area than an undeveloped ares.
L The rainfall intensities are same in 3-hr and 6-hr unit hydrograp -
U1 the time base of a 2-hr unit hydr
Wit hydrograph is 42 hours. . _ _
" Bthe risk of designed structure is 20% then there

S Sructure would not fail within the design life.

. o ~

of water level is in cm,
moves laterally to the streams.

= e o

ograph-is 40 hours, then time base of 4-hr

—— e -

1s 20% ptobaBility' th;.{ theh o
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the effective rainfall from a 3-hr storm in g 20 kg2

ctive ra"‘f;:: gomd be total volume of direct runoff? _
catchment is 5 ¢ then 04 km? drainage for a 4-hr s_torm are show!n in the followmg
(b) The outflows from 8 ! base flow 0 £15 m’/sec, derive the 4-hr unit hYdIOgraph_ I, 20,
table. Assuming 2 60;5::: of effective rainfall then what would be the peak dischargey

2 (a) What is effe log,

duces :
4-hrt5ti: th:el::';k flow of a 8-hr unit hydrograph?

Wha 2 4 6 8 10 12 14 16 18 -
— gy
Time (hr 0 77 274 298 235 198 170 14312410 g
Flow (m /sec) 15 =

nce between interception storage and depression storage? Why l0

3 (a) What is the differe e
) storage
ultimately happen to these _ ; R : . ,
(b) Estimate the volume of infiltration from a 3-hr storm producing 5 ¢m of rainfal] if o

index is 0.45 cm/hr.
the @ index 1s c _hr unit hydrograph is 18 hours then what would be the bage [02

If the base period of a 4 : :
(:.-)riod of 4-hr unit hydrograph with an effectwelramfall of 3 cm.
p discharge data are available for Chalti river. If the stage at zero (16

d) The following stage- ) . o
gis)charge is 1.6 m, then derive the stage-discharge relationship for Chalti river.
74 53 61 65 12 15 77 81 85
g:f:::)e (m'sec) 320 456 583 651 821 906 985 1098 129
4 (a) What are the three components of runoff? Which is highest in magnitude and which [o.
is lowest? .
(b) What are the two basic parameters of synthetic unit hydrograph? How can these [0
two parameters be estimated?
[0

(c) How do altitude and relative humidity affect the rate of evaporation?
it

(d) The following data are for a 4-hr unit hydrograph. Derive a 6-hr unit hydrograph.
12 14 16 18 20 22
30 20 10 0

Time (hr) 0 2 4 6 8 10
Flow (m”/sec) 0 25 100 160 190 170 110 70

(a) What is time of concentration? Explain how time of concentration and duration of [0

rainfall affect the peak flow.
(b) What is return period? What is risk? - [0
(¢) The following data were obtained from a dpuble ring Infiltrometer test. Determine 1

the Horton’s equation.

Time from start of

experiment (min) 3 15 30 60 90 120 150
——dnfiltration rate ' |

(cm/hr) 441 392 321255232 2.21 2.11

6 (2) What i.s.the prohbility that a 20 year flood will occur twice in 10 years? What i s
the probability that i i) occur at least once in 10 —
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; are the differences betwe |
) ftl:mﬂximum 1-day rainfall c::ar:: é:‘;(‘)ﬂ y; rograph and a 2-hr unit hydrograph? 103}
gl velop the IDF curve for 1-day rainfa]| ydebpur are shown in the following table. [16]

at Joydebpur,
/r’— 76 77 78

79 80
Yyl om) 83 s6 81 8 83 84 85 8 87
Iu/m&li 18 31 283 152 26 32 29 42 65 69
—_ 88 89 9p
year 91 92 93 o4 95 96 97 98 99
_,&‘L"-'?E“(mm) 36 48 41 29 79 4 19 15 57 55 3058

, () What is the difference between precipitation and rainfall? What is artificial rainfall?  (04) |
(b) What is the difference between infiltration rate and infiltration capacity? Explain  [05]
with figure how the infiltration capacity curve would change if the rainfall intensity is
less than the infiltration capacity at the beginning of the rainfall.

(c) The following table shows the inflows to a river reach with K = 2 days and X = 02. (16l
If the initial outflow is the same as the inflow, then calculate the peak outflow.

“Ti 10 11 12
Time (day) 1 2 3 4 5 6 78 9
Flow (m’/sec) 120 180 260 414 480 560 604 580 460 404 320 290

8 (a) Draw the velocity profile of a river and explain the points where the velocity is  105]
. . ; ; 49
highest and lowest. How 15 the mean velocity estimated
(b) Why is a correction factor applied in the velocity measured by float method? What 103}
is the value of the coefficient? _
(c) The direct runoff data from three successive 4-hr storms of 8 cm, 3 cm and 16 cmin  [17]
a basin are shown in the following table. Derive a 4-hr unit hydrograph.

> 16 20 24 28 32 36
Time (hr) 0 4 8

0 A

Flow (m'/sec) 0 160 300 570 636 404 234 105 48 0
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ere 8re 4 (Four) questions, A
Y3l

" sd. Do not write on.thi
ol we 'S question (Three) questions
e symbols have their usual menmnl’gﬂper. The figures in the. r‘:;:?ammable calculators are not
. . margin indicate ful
I'm
1@ Wb "

(®) Draw a rainfall mass ¢
urve and ; :
from the mass curve. explain how rainfall intensity can be obtained ()

() The annual rainfall o '
f a watershed with 5 gauges is shown in the following (7)

table. Calculate the opti
optim
- ror in estimation. Pliimum number of gauges for the watershed for a 10%

. Ra-S}ﬁtion A B C ‘ D
infatl(mm) | 92.6 1129 1903 [ 1203 \\ uﬁs.sj\
(d) Explain the working principle of radars in rainfall measurement. 3)

() What is the difference between rain and drizzle? Explai
. ’ ! aim th 1 [3 .y ®

(f) What are the advantages and disadvantages of “Thiessen Polygon Method” (%)
and “Isohygal Method™? Which method you think is more accurate and

. why?
n rainfall intensity and (3)

'3(a) Explain with a figure the relationship betwee
¥ infiltration rate.

(b) Why a pan coefficient is used in gvaporation measurement? What is the pan  (3)

i coefficient for US Class A weather pan?

s from a double ring infiltrometer are as shownin (13)
ters in Horton's

the best values of the parame
ent this data set.

; - (c) The measured infiltration rate
the following table. Dete.rmine
infiltration capacity equation to repres

a _CN
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alls of 2.5, 6, and 3 cm occur over a 20-ha area consisting 4 ha of

Hourly rainft L
(d) » =5 cm/hr, 10 ha of @ = 3 cm/hr, and 6 ha of @ = 1 em/hr. Derive hourly (6)
values of net rain.
: ion “X" and the average of three s di
The annual rainfalls at Station X an ee surrounding |
3.() stations are shown in the following table. Check the consistency of data and (13)
make corrections if necessary.
Annual rainfall of “X” Average annual rainfall of
Year (mm) three stations(mm)
2000 497.2 429.0
1999 547.8 486.2
1998 764.5 740.3
1997 720.5 546.7
1996 1653.3 1646.7
1995 268.4 3223
1994 996.6 889.9
1993 491.7 715.0
1992 388.3 537.9
1991 551.1 844.8
1990 334.4 553.3
(b) What is the difference between infiltration and percolation? 3)
(c) Explain with a figure the difference between convective and orographic (6)
rainfall.
(d) How does the vapor pressure of the atmosphere affect the evaporation? (3)
4(a) What are the factors that control transpiration? (6)
(b) How does vegetation cover affect the infiltration? (3)
(c) Explain with a figure why the velocity in a river is measured at 60% of depth.  (3)
(d) Determine the discharge of Turag river from the following data (13)
Distance from | Depth (d) of Velocity(m/s) ]
e S left bank(m) water (m) At 0.6d At 0.2d At 0.8d
0 0
3 1.54 0.111
6 3.63 0.245 0.160
9 5.50 0.234 0.198 |
12 9.90 0.264 0206
15 5.94 0.223 0.209
18 4.18 0.228 _ 0198
2 1.98 0.144 P
24 0 /"J
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