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Describe the methods of separating base flow from total runoff

METHODS OF BASE-FLOW SEPARATION

METHOD I-STRAIGHT-LINE METHOD  In this method the separation of the base
flow is achieved by joining with a straight
line the beginning of the surface runoff to
a point on the recession limb representing
the end of the direet runoff. In Fig. 6.5 point
A represents the beginning of the direct run-
off'and it is usually easy to identify in view
of the sharp change in the runoff rate at A
that point.

Point B, marking the end of the direct
runoff is rather difficult to locate exactly.
An empirical equation for the time inter-  Fig. 6.5 Base Flow Seperation
val N (days) from the peak to the point 8 is Methods

N =0.834" (6.4)
where 4 = drainage area in km® and N is in days. Points 4 and 8 are joined by a
straight line to demarcate to the basce How and surface runoff. It should be realised that
the value of N obtained as above is only approximate and the position of 8 should be
decided by considering a number of hydrographs for the caichment, This method of
base-flow separation is the simplest of all the three methods.

Peal (——N days—

Discharge

METHOD 2 In this method the base flow curve existing prior (o the commence-
ment of the surface runoff 1s extended Gl it interseets the ordinale drawn at the peak
(point C'in Fig. 6.5). This point is joined to point 8 by a straight linc. Segment AC and
(8B demarcate the base flow and surface runoff. This is probably the most widely used
base-flow separation procedure.

METHOD 3  In this method the base flow recession curve afler the depletion of the
flood water is extended backwards till it interseets the ordinate at the point of inflec-
tion (line £F in Fig. 6.5). Points A and ¥ are joined by an arbitrary smooth curve. This
method of base-flow separation is realistic in situations where the groundwater contri-
butions are significant and reach the stream quickly.

Itis seen that all the three methods of base-flow separation are rather arbitrary. The
sclection of anyone of them depends upon the local practice and successtul predic-
tions achicved in the past. The surface runoff hydrograph obtained afier the base-flow
scparation is also known as direct runoff hvdrograph (DRH).
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a. Explain with neat sketch the components of storm hydrograph

Consider a concentrated storm producing a fairly uniform rainfall of duration, D
over a catchment. Afier the initial losses and infiltration losses are met, the rainfall
excess reaches the stream through overland and channel flows. In the process of trans-
lation a certain amount of storage is built up in the overland and channcl-flow phases.
This storage gradually depletes after the cessation of the rainfall. Thus there is a time
lag between the occurrence of rainfall in the basin and the time when that water passes
the gauging station at the basin outlet. The runoff measured al the stream-gauging
station will give a typical hydrograph as shown in Fig. 6.1. The duration of the rainfall
is also marked in this figure to indicate the time lag in the rainfall and runoff. The
hydrograph of this kind which results due to an isolated storm is typically single-
peaked skew distribution of discharge and is known variously as storm hydrograph,
flood hyvdrograph or simply hvdrograph. Il has three charactenistic regions: (i) the
rising limb 48, joining point 4, the starting point of the rising curve and point 5, the
point of inflection, (ii) the crest segment BC between the two points of inflection with
a peak P in between, (iii) the falling limb or depletion curve CD starting from the
second point of inflection C.

g I D l"" Hydrograph components
- MA = base flow recession
/7//hv Raintall AB = rising limb
% BC = crest segment
CD = falling limb
2 ON = base flow recession

Points 8 and C = inflection points

Direct runoft

Discharge in m¥/s

&

Time in hours
Fig. 6.1 FElements of a Flood Hydrograph

b. Define Irrigation. What is the necessity of Irrigation?
Irrigation is the process of artificially supplying water to soil for raising
crops.

OLew Low Reinfall >
%w(pim (needtad) o1 B Crop, o@(,b;}e‘u‘al A

YA nlsA On Authh o Vs 3{ iwn‘«aah’on no%
| e w‘?\%WUQ}w Odf oo P\a(‘.@, ol MOFe
‘ moud ko, €O .
| % Jable & Hun fo COT’W’#

; r h
& (*%l Oerl% 0 8
M

é}_‘.—s ?obias!—lf\un coanad 1A ONL Aulnl« oal

o Ta osid 2ordd O

Q= conv to odBy
% mw‘/blau

Claitasid oy 1@ onnoed

[5M]

[3M]

[2M]

[5M]

COo3

CO4

L2

L2




D Non Orijomn Radndatl <> >
Radnjad i o poadicudodr  coem may net ke
Cmblovm ovey the CPP e Qwar?r S ewaé{
y lre, Hune,
pm;‘oobs op e orgp Fuwat mdél ‘buf“
ko, (‘,(/\/CU‘(W o Sl wd, i
odren may \ toi
ey e geeld may e
collechon @;;

" \ Jdo A e
crop may e o g oo, Had

TN

&
N
- A.wi;‘; i o} oo oo o
naseh  osdrdt
&W‘Qa""‘on 1/\')07"“, ' ankes
5 i wonad RO |
c;mmm&'a‘ croph LB gl oo, [N
o : 50088 k|
“The  suinjed T tr@px "Zi more, |11
wont Jo nouA @ " e ' | /(omm%'al. J :
L nes ooy 407 i It
B ke : fbacco. |
-d;h m;)g“ arhke suggoncont =y | 4
ton o |
| ponmwolud  woben Aupely |
i

By T corphrochon & PToRYI

b incyeaseel  hpcoutse  Gp  conhrollee Aupply
twekey

The imporkante e i'm‘gah‘on ‘A cueld  sha
by Gri M.D. Golak | Dasggaron i many coon
A an old ot - od o8 cwhbisabon- kuw-  JOIB
whele Loorld F (4 modin Acence - L Allenle S

Ausnwvad "




Explain with neat sketch, the variation of duty with respect to place of
measurement.
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a. Define duty, delta and base period. Derive the relationship between
them.
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BANK
STORAGE

STORPGE ZoONES oF A RESERVO(R
& y
Wsia.4
Dead Storage: is the depth of reservoir storage created to cater for
sediment deposition by the inflowing water. It is equivalent to the volume

of sediment expected to be deposited during the life of reservoir.

Live Storage: is the usable portion of the total storage of reservoir. It is
desirable to have additional live storage over and above the estimated one.
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Flood Storage: it is the water storage difference between normal water
level and Maximum water level.

Bank Storage: it is the storage developed in the voids of the soil cover in
the reservoir.

Valley Storage: it is the storage in the stream created after overflow of
floods.

A water course has cultivable commanded area of 2600 hectares, out of
which the intensities of irrigation for perennial sugar- cane and rice crops
are 20% and 40% respectively. The duty of these crops at the head of water
course is 750 hectare/cumec and 1800 hectare/cumec respectively. Find the
discharge required at the head of water course if the peak demand is 120%
of the average requirement.
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