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DIPLOMA IN WATERSHED MANAGEMENT 
(DWM) 

Term-End Examination 

June, 2013 

BNRI-102 : ELEMENTS OF HYDROLOGY 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt any five questions. Use of calculator is 

permitted. 

1. (a) Define Hydrology. Explain with the help of 	5 
schematic diagram the hydrologic cycle and 
its different components. 

(b) Name different forms of precipitation. 2+3 

Discuss important conditions required for 
precipitation formation. 

2. (a) Why is proper knowledge of rainfall 	5 
intensity - duration - frequency relationship 

important for planning design and 

operation of water resource projects ? 

(b) Define time of concentration and express it 	3 
in equation form. 

(c) Write different assumptions of Rational 2 

method for Peak runoff estimation. 
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3. 	(a) What do you understand by the term water 2+3 

budget ? Write characteristics of water 
balance method. 

(b) What do you understand by field crop 	2 

water use efficiency ? 

(c) Calculate the water use efficiency when five 	3 

irrigations of 10 cm each were applied to 

rice crop which yielded 8 tonnes per ha. The 

consumptive use during the growth period 

was 35 cm. 

	

4. 	(a) Calculate the time of concentration and peak 
	

5 

runoff rate for 10 years return period for a 

micro watershed area of 50 ha. The 

watershed is divided into three parts, based 

on its land use and soil texture, in which 

first part of 20 ha with 1% slope is under 

cultivation (c = 0.50) second part of 20 ha. 

with 7% slope is under pasture (c =0.36) 

and rest of the land with 12% slope is under 

farm forestry (c = 0.50). The maximum 

length of flow path is 3000 m to the outlet. 

The average slope of channel is 5%. The 

maximum rainfall intensity of 1hr. rainfall 

is 5 cm/hr for 10 years return period. 

Assume rainfall intensity of 7.5 cm/hr. 

(b) Explain the importance of evaporation. 2+3 

How is evaporation is measured ? 
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5. 	(a) Distinguish between lined and unlined 	2 

channels. 

(b) Classify open channels based on channel 	3 

shape. 

(c) A rectangular channel has width 50 cm and 	5 

depth 20 cm. Compute (i) Cross - sectional 

area (ii) wetted perimeter and (iii) Hydraulic 

radius of the channel. 

	

6. 	(a) Describe head loss due to friction in a pipe ? 2+3 

Compute the head loss from a 200 m long 

concrete pipe of 15 cm diameter. Assume 

the velocity of flow of 90 cm/sec. and 

f = 0.0090. 

(b) How can seepage losses in channels 	2 

conveying water be minimized ? 

(c) What are the advantages of recording type 3 

raingauge over non-recording raingauge ? 

	

7. 	(a) Enumerate the arithematic mean method of 3+2 

rainfall measurement. Describe their 

limitations. 

(b) Compute the rainfall intensity for 15, 30, 45 	5 

60 and 120 minutes durations using the data 

given below : 

Time : minimum 15 30 45 60 120 

Cumulative rainfall : mm 25 40 50 60 80 
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8. 	(a) Explain the velocity area method of 	5 

rectangular channel for discharge 

measurement. 

(b) Write short notes on any five of the 

following : 	 5x1=5 

(i) Stream flow 

(ii) Percolation 

(iii) Drainage basin 

(iv) Wetted perimeter 

(v) Head loss 

(vi) Mass curve 

BNRI-102 	 4 



79'.3T1T.3TT.-102 

,104147-cr-4a9. 	rv.0-14-11 

iltaTT 

2013 

A-.79'.31TT.311.-102 : \rtortioll 	cird 

R-Prq : 2 vr4 	 37-firdq 3 : 50 

TiF : 	i 	3177). 	drf< OFTN/  	72:friT cr`) 

e I 

1. (a) 	Acir0171I-1 c 	LiFoTrcir q11,311 Li1,1-11 ,44 - (51 -cl1 	5 

chl 	Aorcw-i1 	7:1-k fa-N-R 

lq-d--4 4,1 TcrE 

(b) 	ut 	rarir 	t1 	I cltfui -qa--4 2+3 

	ati-wd 	31-f-q-T-Q1raff f auk -r-{7 

2. (a) 	,3-10-*ITN7 	\71-1134 	\71-1, 31filThT-EFT 	5 

3-fr{ 	t TOY, WA 4)1 	-ic11-3-1-dfq-3117F-9., 

4csitT 	31:11WI ,311-1c1111 	31-r-qTzr¢ t? 

(b) 	 t 	t)4 	̀orrf 	i t 	31-17 	3 

	chtuf tc\LI 14 -f -ft17 Ii 
(c) -NPZR (Peak) .4K1 ,x1 r1" 3 	oh1 14ft#11 	rq 	2 

rah f 3-Tqwura 7ci 
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3. 	(a) 	Aci 	aiTtf 	I 	t? ssIcl 	c 1 'Tea.  2+3 

f4tErdTA 	---FTR 

(b) 4d Lht-Ici AO TT?* 1=Ri1:1-dT 14 3117 :z1T TE1:17c 	2 

t? 

(c) Talacf m1 Lht10 fq1=1-*-1" -4qT"-dT-{ 8 Zff/t-&q7 %, 	3 

10 74.111 .T1 41-ci ft=1*zli 1-11 3TF-*-1. 	wi 

TR-TrEdT 	 cirlt 	\31(1',1ur 

35 Alt. 2TTI 

	

4. 	(a) v,ch 	\TM 14%7 fq1=1M-T #q.  50 t-&z17 t 	5 

rc-N., 10 .40:1.  q11:11t 31-4fq (Return period) 

Twrzi Si t fkruT APT ,31(-1 4 t .11 

Tf:rk 91f14, 3747, 

it-fTr .1;1- 	3-1-m-rT TR 	fq4i-rf7ff 

t fq1=1-TT -c1TM 91FT 1% GQ-11-1 	20 t-4 --zR 

t fq1:114 4th 	 (c = 0.50), 717 WTI 7% G(111 

ffl.  20 art 	t fq1111 -c.R1111 e (c =0.36) 

t *12% G(11-I 	9-tfR 4,14 qtri-4-  (c = 0.50) 

t -ftWIF (-111 	4-11 41 3tqw-ffi:r 

3000 4". tl 1-lrf 	31U1U G(11-1 5% t1 	 

Ttz1 ci-11:11#3T 	rrN .qtfi 	34-RT--*-914 

	

-1(115 14.111/4. %I tiviror\ara, atifT1W-1-1c11 	

7.5 14.-it./1 t1 

(b) c114chtui '1=7 1TM 	ciAchtu1 	4-IN-1 2+3 

t74 f41.  Altif t? 
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5. (a) 2 td-4 (lined) 3* 17-. 171.  (unlined) 	-M • 14 

31.--d-t TErE 	--rTi 

(b) 4-1- 	ca 31T-ft in 34P-TTftff * 	-Iri•-f 0I 4 I chtur 3 

-r1-(7 I 

(c) .011 3117dr*-17 4T@ chi 'clisii 50 4..1#. 4R 4101 5 

20 Alt. t 1 	4 1Ulli 	- - (i) 31-11;ITZT C111 	4q 

(ii) fft trftri-Fr 3117 (iii) 	-K.i ---d1-zi LAN' 

6. (a) 1-II*1-1 71 73iTIT t.. 771T 3ci-i--1 qilti-A-Tfff (Head loss) 2+3 

cre-ii t? 15 Alt cgli-f 	200 	. r  lif *-1-a -crqcr 

604 r'i tli- Ur 	Li Rob FC-1 Cl -4f-4 	I 1Tri RI r-TR 

ch -51qg .+I 10 -4.1:11P4. alt  f =0.0090 t I 

(b) \TM 4e - -10•114 f9-Fk (Seepage) A iq ai--1-  2 

..r qfff 	-'r 	--i--d-TIA-4 f-*-7r 	ti, CI I t ? 

(c) alt RehlUir coi 	1141 q•A .L1-  qc-i-ti Ti roniNq (Atli 3 

HILI 717 t W 7P .T t? 

7. (a)  (Atli t Hill -k 4-114`i t frig ,truicilq -4Trzi -cr--4-fu 3+2 

(Arithematic mean method) cili -449. 	-.ft7 I 

7:1-4.  Tft1:TTY %ft TcrE -Wft7 I 

(b)  -1 	f 	TT7 31-7-*- 	-9-zh-rr -wT 	v 15, 30, 45 5 

60 3-t  120 f4:1-9Z all 3-T-44 4 claf . 1•  +I 1 	di 411 

4 1U111 	ft7 I 

TITITT : #197 15 30 45 60 120 

25 40 50 60 80 31T4-d1 co : fut 
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8. 	(a) 	Sri 	H11-1-1 	r-N3Trzrr-d-r- Z 11Q'T 1n1 d, r 	5 

k'-)7 Ted olc115 

(b) 	cl 	Oct 	/77T/fW-c17c -11z 	: 5x1=5 

(i) qR1-51-q7 

(ii)  

(iii) rcH,31-1 ricrft (*ft:r9) 

(iv) -9T trft-grcr 

(v) Ur9 

(vi) (Mass) wish 
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