—>\ D < Hydrograph components

MA = base flow recession

/ « Rainfall ~ AB =rising limb
// BC =crest segment
CD = falling limb

DN = base fiow recession
C Points B and C = inflection points

Direct runoff

Discharge in m%/s

— i — —— — -— e e A e e —— Gt —— —— —

Time in hours

Fig. 6.1 Elements of a Flood Hydrograph
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6.4 BASE FLOW SEPARATION | : :
In many hydrograph analyses a relationship between the surface-flow hydrograph and .
the effective rainfail (i.e. rainfall minus losses) is sought to be established. The sur-f
face-flow hydrograph is obtained from the total storm hydrograph by separating the}
quick-response flow from the slow’response runoff. Itis usual to consider the interflow}
as a part of the surface flow in view of its quick response. Thus only the base flow is|
to be deducted from the total storm hydrograph to obtain the surface flow hydrograph.|

There are three methods of base-flow separation that are in common use. .

METHODS OF BASE-FLOW SEPARATION

METHOD |~STRAIGHT-LINE METHOD  In this method the separation of the base|
flow is achieved by joining witha straight Pl '3
line the beginning of the surface runoff to '
a point on the recession }imb representing
the end of the direct 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
that point.

Point B, marking the end of the direct
runoff is rather difficult to locate exactly. jme
An empirical equation for the time inter- Fig. 6.5 Base Flow Seperation
val N (days) from the peak to the point Bis Methods 0

. N=0834% » (6.4)}
where A = drainage area in km? and N is in days. Points 4 and B are joined by af
straight line to demarcate to the base flow and surface runoff. It should be realised that|

the value of N obtained as above is only approximate and the position of B should bej
decided by considering a number of hydrographs for the catchment. This method of}
base-flow separation is the simplest of all the three methods. Sl

N days—>

Discharge

B . |

METHOD 2 In this method the base flow curve existing prior to the commence- |
ment of the surface runoff is extended till it intersects the ordinate drawn at the peak|
(point C in Fig. 6.5). This point is joined to point Bby a straight line. Segment AC and!
" CB demarcate the base flow and surface runoff. This is probably the most widely used;
base-flow separation procedure. ’




a.

— LD e B

7 o ¢

MeTHOD 3 In this method the base flow recession curve after the depletion of

flood water is extended backwards till it intersects the ordinate at the point of inf
tion (line EF in Fig. 6.5). Points A4 and F are joined by an arbitrary smooth curve. "
method of base-flow separation is realistic in situations where the ground{\'ater col
butions are significant and reach the stream quickly.

Itis seen that all the three methods of base-flow separation are rather arbitrary.
selection of anyone of them depends upon the local practice and successful pre
tions achieved in the past. The surface runoff hydrograph obtained after the base-:

separation is also known as direct runoff hydrograph (DRH).

65 EFFECTIVE RAINFALL (ER)

Effective rainfall (alsc known as Excess rainfall) (ER) is that part of the rainfall
becomes direct runoff at the outlet of the watershed. It is thus the total rainfall
given duration from which abstractions such as infiltration and initial losses are
tracted. As such, ER could be defined as that rainfall that is neither retained o
land surface nor infiltrated into the soil.

For purposes of correlating DRH with the rain-
fall which produced the flow, the hyetograph of
ihe rainfall is also pruned by deducting the losses.
Figure 6.6 shows the hyetograph of a storm. The
initial loss and infiltration losses are subtracted
from it. The resulting hyetograph is known as

%
effective rainfall hyetograph (ERH). It is also /é“: O: ste% 7

Rainfall excess

Intensity (cm/h)

known as excess rainfall hyetograph. Time — (|
Both DRH and ERH represent the same total Fig. 6.6 Effective Rai
quantity but in different units. Since ERH is usu- Hyetograph (E

ally in cm/h plotted against time, the area of ERH

multiplied by the catchment area gives the total volume of direct runoff which
same as the area 6f DRH. The initial loss and infiltration losses are estimated ba
the available data of the catchment.

ExampLE 6.2 Rainfall of magnitude 3.8 cm and 2.8 cm occurring on wo cons:
4-h durations on a catchment of area 27 km? produced the Sfollowing hvdrograph
ut the outlet of the catchment. Estimate the rainfall excess and ¢ index.

Time from start ‘ :
of rainfall (h) % 0 6 12 18 24 30 36 42 48 54 60

Observed flow
(m%/s) 6 S5 13 26 21 16 12 9 7 5 5 45

Sovurion:  The hydrograph is plotted to scale (Fig. 6.7). 1t is scen that the

hydrograph has a base-flow component. For using the simple straight-line method «

flow scparation, by 2g. 6.4) .
N=083x(27)°1=16days=385h

However, by inspection, DRH starts at ¢ = 0, has the peak at?= 12 h and ends at

(which gives a value of N=48-12=36h). AsN= 36 h appears to be more sati:
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5 <— ¢ Index = 0,135 cm/h.
‘e El
A1 :
o PN i
agl NI Rainfall excess = £.52 cm N
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_\'ﬁ 3 el 5,
E &
i | 8 !
> 20 - { =
b 3 ]
z ! [
2 T S | Y
Q 40 - f Direct runcff ™~ <
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rig. 6.7 Base Flow era, ation — Examplc.6

wdtoexistfroms=0Gto+48h A strasght

1 5 in's for the base flow.

Cthan V=333 h i ihe D.cn.l 1w case DRH s assuns
Yine base riow separation ¢ ves a constant valie ¢
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32 cm = rainfail excess
&4+ 28 =6.6cm
h

fl

=0.0552 m
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S
Total rainfail = 3.
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6.6 UNIT HYDROGRAPH

The problem of predicting the flood hydrograph resulting from a known storm in
catchment has received considerable attention. A large number of methods are pr
posed to solve this problem and of them probably the most popular and widely usi
method is the unit-hydrograph method. This method was first suggested by Shenm:
in 1932 and has undergone many refinements since then. _

Actinit hydrograph is defined as the hydrograph of direct runoff resulting from ol
unft depth (1 cm) of rainfall excess occurring uniformty over the basin and at a ur
form raie for a specified duration (D hours), The term unit here refers to a unit dep
of rainfall excess which is usually taken as | cm. The duration, being a very importa
characteristic, is used as a prefix to a specific unit hydrograph. Thus one has a 6-h ur
hydrograph, 12-h unit hydrograph. ctc. and in gencral 2 D-h unit hydrograph applic
ble to a given catchment,
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E ExampPLE 6.4  Given below are the ordinates ofa 6-h unit hydrograph for a catch-
ment. Calc ulate the ordinates of the DRH due to a rainfall excess of 3.5 em occ urring in

k6h

" Time(h) 0, 3 6 9 12 15 18 24 30 36 42 48 54 60 69
. UH ordinate _ : | |
E (m*/s) 0 25 50 85 125 160 185 160 110 60 36 25 16 8 0

:}f‘ SoLution.  The desired ordinates of the DRH are obtained by multiplying the ordinates
- of the unit hydrograph by a factor of 3.5 as in Table 6.3. The resulting DRH as also the
. unit hydrograph are shown in Fig. 6.10 a) Note that the time base of DRHis not changed
f and remains the same as that of the unit hydrograph. The intenvals of coordinates of the
| unit hydrograph (shown in column 1) are not in any way related to the duration of the
ramfall excess and can be any convenient value.

Table 6.3 Calgulatlon of DRH Due to 3.5 ER Example 6.4

Time (h) - Ordinate of 6-h Ordinate of 3.5 cm
unit hydrograph (m?/s) DRH (m%/s)
1 2 3
0 ‘. 0 , | 0
3 ok | - 815
6 : 50 | . 175.0
9 - 1 - 85 , : 297.5
12 » 125 : | . 4375
15 . 160 560.0
18 185 647.5
24 | 160 : 560.0
30 110 385.0
36 | 60 | 2100 -
42 36 | | 126.0
48 j 25 87.5
54 | | 16 | | - 560
60 ' 8 28.0
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700
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400
300
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Fxg. 6. 10(3) 3.5cm DRH derived from 6-h Unit Hydrograph — Example 6.4

- 3.5 cm DRH

Dischargs (m?/s)




ExampLe 6.5 Two storms each of 6-h duration and having rainfall excess values of
3.0 and 2.0 cm respectively occur successively. The 2-cm ER rain Jfollows the 3-cm rain,
.The 6-h unit hydrograph for the caichment is the same as given in Example 6.4. Calcu-
late the resulting DRH. '

Sovunon.  First, the DRHs due to 3.0 and 2.0 cm ER are calculated, as in Example 6.3
by multiplying the ordinates of the unit hydrograph by 3 and 2 respectively. Noting that
the 2-cm DRH occurs afier the 3-cm DRH, the ordinates of the 2-cm DRH are lagged by
6 hrs as shown in coluran 4 of Table 6.4. Columns 3 and 4 give the proper sequence of the
two DRHs. Using the method of superposition, the ordinates of the resulting DRH are
obtained by combining the ordinates of the 3- and 2-cm DRHs at any instant. By this
process the ordinates of the 5 cm DRH are obtained in column 5. Figure 6.10(b) shows the
component 3- and 2-cm DRHs as well as the composite 5-cm DRH obtained by the method
of superposition. , - -

Table 6.4 Calcuiation of DRH by method of Superpoéition —Example 6.5

Timie  Ordinate yrdinate Ordinate of  Ordinate of  Remarss
(hy  of 6N YU ol d-em DRH - Z2-cm DRI S.cmy DRH
/) (col. 23X 3 (col. 2 (col. 3 +
lagged by col. 4)
Gy~ 2 (m3,’=s)
1 2 | 3 4 N P
: - ( o i
3 ) TE TR R i
6 S0 180 0 150
9 85 355 A0 208
12 LS 373 ¢ j 00 473
1

13 160 4R0 “;O 6o
i85 358 2350 ull



=

(Contd.) ;
- (@2n (172.5) (517.5) (320) (8317.5) Interpolate
. value
24 160 480 370 850
30 110 330 ; 320. ; 650
36 60 180 . 220 400
42 36 108 120 228
48 25 75 72 147
54 16 48 50 98
60 8 24 32 ) 56
(66) 2.7 (8.1) (16) (24.1) Interpolate
: ; © value
69 0 0 (10.6) - (10.6) Interpelate
: "~ value |
75 0 .0 0 -0
Note: 1. The entries in col. 4 are shifted by 6 h in time relative to col. 2.
2. Due to unequal time interval of ordinates a few entries have to be interpolatec

complete the table. These interpolated values are shown in parentheses.

1 1 I ¥ I I 1 I i 1 ¥t 1 1
0.8 4% . i DHBUe Ralpariod
u‘f‘_g__k—ERH. of 3cmER -
2 B = DR due to second
900 I+ % period of 2 cm ER _
% 800 |- =
«
® <«— Composite DRH
© 600 |- N
5 500 “— C=A+ B =50 DAl .
© 400 |- \ i
300 =
N\
200 \\ <
100 + 7 J
Tk WO [N N R e S
0 6 12 ,18 24 30 36 42 48 54 60 66 72 78

Time in hours

Fig. 6.10(b) Principle of Superposition— Example 6.5 -
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6.8 UNITHYDROGRAPHS OF DIFFERENT DURATIONS

Jeally, unit hydrographs are derived from simple isolated storms and if the dura
of the various storms do not differ very much, say within a band of + 20% D,
would all be grouped under one average duration of D-h. If in practical applicat
unit hydrographs of different durations are neeced they are best derived from !
data. Lack of adequate data normally precludes development of unit hydrographs
ering a wide range of durations for a given catchment. Under such conditions a D
unit hydrograph is used to develop unit hydrographs of differing durations nD.
methods are available for this purpose. '

e Method of superposition
e The S-curve
These are discussed below.

METHOD OF SUPERPOSITION

If a D-h unit hydrograph is available, and it is desired to develop a unit hydrograp
nD h, where n is an integer, it is easily accomplished by superposing n unit hydrogr:
with each graph separated from the previous on by D-h. Figure 6.15 shows three
unit hydrographs 4, B and C. Curve B begins 4 h after 4 and C begins 4-h, afic
Thus the combination of these three curves is a DRH of 3 cm due to an ER of
duration. If the ordinates of this DRH are now divided by 3, one obtains a 12-h @
hydrograph. The calculations are easy if performed in a tabular form (Table 6.7)

ExameiLe 6.9 Given the ordinates of a 4-h unit hydrograph as below derive the «
nates of a 12-h unit hydrograph for the same catchment.

Time (b)) .0 "4 8 12 16 20 24 28 32 36 40 -
Ordinate of 4hUH. 0 20 80 130 150 130 90 52 27 15 5

Sorurion.  The calculations are performed in a tabular form in Table 6.7. In this
Column 3 = ordinates of 4-h UH lagged by 4-h
Column 4 = ordinates of 4-h UH lagged by 8-h

- Column 5 = ordinates of DRH representing 3 cm ER in 12-h
Column 6 = ordinates of 12-h UH = (Column 5)/3

The 12-h unit hydrograph is shown in Fig. 6.15.

THE S CURVE

If it is desired to develop a unit hydrograph of duration mD, where m is a fraction
method of superposition cannot be used. A different technique known as the S-¢
method is adopted in such cases, and this method is applicable for rational values «
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ble 67 Calc ulation of a 12-h Unit Hydrograph from a 4-H Unit
Hydrograph—Example 6 9

[ime Ordinates of 4-h UH o DRH Ordinate of
® (m’/s) - of3cmin  12-h UH
1 A B C 12 (m’s)
Lagged by ~ Lagged by (m>/s) (Col. 5)/3
§ 4-h 8-h (Col. 2+3+4) :
1 2 3 4 5 6
-0 0 — — 0 0
4 20 0 — . 20 - 6.7
8 80 20 0 ' 100 33.3
12 130 ' 80 20 230 - 76.7
16 150 130 80 ’ 360 120.0
20 - 130 150 130 410 136.7
24 90 130 150 - 370 - 1233
28 52 90 130 272 90.7
32 27 52 90 - 169 . 563
' 36 15 27 52 . 94 313
- 40 -5 13 27 47 15.7
44 0 5 15 20 6.7
48 0 "5 5 1.7
52 0 0 0
0 4 ‘8 12h
11111
400 lemicmlem]. 27>
/ \
3 ’(IT - // ) \
= - ) \e—F=A+B+C
% 300 - / \ =DRHof3cm
®
s 200
5 n
[a} =
100 |
1 1 1 1 11 =
0 0 4 8 12 16 20 24 28 32 25 40 44 48 52h
o FTem ] =
& ‘ 12-h, W
c 200 i 12-h unit hydrograph
&+ = (ordinates of F)/3
c @
5 100 |
@ Y
o L.
’ 0 [\ W YN AN NS NS S o J
0 4.8 12 16 20 24 28 32 36 40 44 48 52h

Time hours .

F g 6.15 Construction of a 12-h Unit Hydrograph from a 4-h Unit
: Hydrograph — Exarnple 6.9

;.
4
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The S-curve, also known as S-hydrograph is a hydrograph produced by a
continuous eflective rainfall at a constant rate for an infinite period. It is-a
curve obtained by summation of an infinite series of D-h unit hydrographs
spaced D-h apart. Figure 6.15 shows such a series of D-h hydrograph
arranged with their starting points D-h apart. At any given time the

‘ordinates of the various curves occurring at that time coordinate are
summed up to obtain ordinates of the S-curve. A smooth curve through
these ordinates result in an S-shaped curve called S-curve.

Unit rainfall excess equals tcm in Dh

TREGENOEREIEE.
R T e
?‘ Average excess rainfall intensity
o S DemiEh
S-Curve /
Sy
»
B s o
E ™ = "
~ 2 A~_ b | .D-
R O o <W-
- "W’
w W j- ~
o 3 N
c e
<
T
8 7 i
1 1S
) o
_.3'35;5’,.\ .
0 2 : 1 i3 ‘ -
0

TIME (h) g : : L
Fig. 6.15 S-curve ‘

This S-curve is due to a D-h unit hydrograph. It has an initial steep
portion and reaches a maximum equilibrium discharge at a time equal ta
the time base of the first unit hydrograph. The average intensity ‘of ER
producing the S-curve is 1/D cm/h and the equilibrium discharge,

i (% x 10‘) mih; 7
where A = area of the catchment in km® and D = duration in;hoursf_,of«-fi —
ER of the unit hydrograph used in deriving the S-curve. Alternatively =

Q. = 2.778 % m/s (6.7
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where A is in km® and D is in h. The quantity O, rcpresents the maximum
rate at which an ER intensity of 1/D cm/h can drain out of a catch-
ment of area 4. In actual construction of an S-curve, it 1% found that the
curve oscillates in the top portion at around the equilibrium “value due to
magnification and accumulation of small errors in the hydrograph. When
it occurs, an average smooth curve is drawn such that it reaches a value
Q: at the time base of the unit hydrograph.

Consider two D-h S-curves 4 and B displaced by 7 h (Fig. 6.16): If the
ordinates of B are subtracted from that of A, the resulting curve is a DRH

produced by a rainfall excess of duration T h and magnitude (LD X T )

cm. Hence if the ordinate differences of 4 and B, i.e. (S4—Sg) are divided
by 7!D, the resulting ordinates denote a hydrograph due to an ER of 1 cm-
and of duration T h, i.e. a T-h unit hydrograph. The derivation of a 7-h
unit hydrograph as above can be achieved either by graphical means or by
arithmetic computations in a tabular form as indicated in Example 6.9.

ntr'\c't'l 1/D :"n/k =

W F‘c_mf:l!l ‘excess 10y S curve (A)// ISAVETTEF,
[_ U Rainfail excess fer S curve ~B o
Intensity 1/D cm/h -/

Cl _i_?L'Z] ®

‘vzé e Ty ——d

w

(O] -
(¢

<

#

(@]

t_{)

3

e ;
‘ i s TIME (h)

Fig. 6.16 Derivaiion of a T-h unit hydrograph by S—cun}e l'agging-method

EXAMPLE 6.9 Solve Example 6.8 by the S-curve method.

The computations are shown in Table 6.7. Column 2 shows the ordinates
of the 4-h unit hydrograph. Column 3 gives the S-curve additions and
column 4 the S-curve ordinates. The sequence of additions are shown by
arrows. At 7 = 4 h, ordinate of the 4-h UH = ordinate of the S-curve.

This value becomes the S-curve addition at # =2 X "4 =8 h, At this
t = 8 h, the ordinate of UH (80) -+ S-curve addition (20) = S-curve
ordinate (100). The S-curve addition at t = 3 X 4 = 12 h is 100, and sa

on. Column 5 shows the S-curve lagged by 12 h. Column 6 gjves the
subtraction of lagged S-curve (column 5) from the S-curve (column 4).
Ordinates shown in column 6 are divided by 7'D = 12/4 = 3 to obtain

the ordinates of the 12-h unit hydrograph shown in column 7.

R
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TABLE 6.7 DETERMINATION OF A 12-h Unit HHYDROGRAPH BY S-CURVE METHOD —

Example 6.9
Time Ordinate  S-curve S-curve S-curve (Col. 4— Col. 6
(h) of 4-h  addition ordinate lagged by  Col 5) (12/4)
UH (mi/s)  (m?s) 12 h =12-h UH
(m?/s) (Col. 2+ (m?/s) ordi;zates
Col. 3) (m?/s)
1 2 3 4 5 6 7
0 0 e 0 i 0 0
7
o
4 s VA 0¥ 20 = 20 6.7
7
8 80 20 ¥ 100 = 100 333
7
i g
12 130 100 230 0 230 76.7
' i
£
16 150 230 © 380 20 360 120.0
20 130 380 510 100 410 136.7 "
24 90 510 600 230 370 . 1233
28 52 - 600 652 380 272 907
32 N 652 679 510 169 563
36 15 619 694 600 9% 313
40 5 694 699 652 47 157
44 0 699 699 679 20 6.7
! W
ARV . 699 699 694 5 1.7
8-l 699 699 O 0

»T =

ExAMELE 6.10 Ordinates of a 4-h unit hydrograph are given. Usi;té this

derive the ordinates of a 2-h unit hydrograph for the same catchment.

Time (h) 0 -4 8 12 16- .20 ) 28 28 .32 ..36:::40: 44
Ordinate ~ 3 - P oo

of 4-h UH _ : e
(m?3s) A, 0 20 80 130 150 130 90 52 27A b B 0

In this case the time interval of the ordinates of the given unit hydrograph
should be at least 2 h. As the given ordinates are at 4-h intervals, the
unit-hydrograph is plotted and its ordinates at 2-h intervals determined. The
ordinates are shown in column 2 of Table 6.8. The S-curve additions and
S-curve ordinates are shown in columns 3 and 4 respectively. First, the
S-curve ordinates corresponding to the time intervals equal to successive

— R R IR R R r————

n N ——

B~ o syee
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TABLE 6.8 DETERMINATION OF 2-h UNIT HYDROGRAPH FROM A 4-h UNIT HYDROGRAPH
—Example 6.10 -

Time Ordinate S-curve  S-curve S-curve Col. (4) 2-h UH
(h) of 4-h addition ordinate Lagged —(5) ordinate
UH Col. (2) by 2 (h) Col. (6)
+3) (2/4)
(m?/s) (m?/s) (m?[s) (m?/s)
1 2 3 4 5 6 1
0 0 - 0 - 0 0
/
2 8 IR 0 8 16
; “ /
4 20 0 4 8 12 24
v/ i
6 43 g1 AT 20 31 62
A
8 80 20 // 100 8% 49 98
: ¥
10 T 51 / 161 100 61" 122
¥ ‘( /‘ e
12 130 100 7 230 161 69 138
: : M ;
14 146 161/ 307 230 77 154
: s
16 150 230 380 307 i s 146
18 142 307 449 380 69 138
20, s 130 380 . 510 449 61 122
22 112 449 s61 510 51 102
2% 9 510 600 561 9 )
26 S 561 - 631 600 31 62
B v 9] 600 . 652 631 - 214 42
3 g i gn i gg gif =eage 34
3l g 852 1 679 e 669 10 20
W 20 669 PP RES PRa @015
36 R 679 694 689 - 5 (10)10
e S 10 - 689 - 69 e (10%6
[ (s AT 694 . 269970101689 . (0) (03
42 = Foe Y e o609 =i 0 - 699~ (2) 40
44 S0 699 699 701 (-2) (=40
Final adjusted vilues are given in col. 7. i

Unadjusted values are given in parentheses.

- e
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durations of the given unit hydrograph (in this case at 0, 4, 8, 12,...h) are
determined by following the method of Example 6.8. Next, the ordinatcs
at intermediate intervals (viz. at ¢+ = 2, 6, 10, 14...h) are determined by
having another series of S-curve additions. The sequence of these are ;
shown by distinctive arrows in Table 6.8. To.obtain a 2-h unit hydrograph k
the S-curve is lagged by 2 h (column 5) and this is subtracted ’from
column 4 and the results listed in column 6. The ordinates in column 6 arc
now divided by 7/D = 2/4 = 0.5, to obtain the required 2-h unit hydro-
graph ordinates, shown in column 7.

The errors in interpolation of unit hydrograph ordinates often result in
oscillation of S-curve at the equilibrium value. This resuits in the deciived
T-h unit hydrograph having an abnormal sequence of discharges (some-
times even negative values) at the tail end. This is adjusted by fairing the :
S-curve and also the resulting 7-h unit-hydrograph by smooth curves. For S
example, in the present example the 2-h unit hydrograph ordinates at
time > 36-h are rather abnormal. These values are shown in parentheses. i
The adjusted values are entered in column 7.

g st

vl

6.9 USE AND LIMITATIONS OF UNIT HYDRbGRAPH

As the unit hydrographs establish a relationship between the ERH and
DRH for a catchment, they are of immense value in the study of the
hydrology of a catchment. They are of great use in (i) the development of
flood hydrographs for extreme rainfall magnitudes for use in the design of
hydraulic structures, (ii) extention of flood-flow records based on rainfall
records and (iii) development of flood forecasting and warning systems
based on rainfall. B

Unit hydrographs assume uniform distribution of rainfall over the catch- !
ment. Also, the intensity is assumed constant for the duration of the i
rainfall excess. In practice, these two conditions are never strictly satisfied. - - -
Nonupiform areal distribution and variation in intensity- within}a storm -
are very common. Under such conditions unit hydrographs can still be
used if the arcal distribution is consistent bztween differeat -storms. How-
ever, the size of the catchment imposes an upper limit on the applicability
of the unit hydrograph. This is because in very large tasius the centre of
the storm can vary from storm to storm and each can give different DRHs
under otherwise identical situations. It is generally feit that about
5000 km? is the upper limit for unit-hydrograph use. Flood hydrographs
in very large basins can be studied by dividing them into a number of
smaller subbasins-and developing DRHs by the unit-hydrograph method.
These DRHs can then be routed through their respective chaanels to |
obtain the composite DRH at the basin outlet.

There is a lower limit also for the application of unit hydrographs. This
limit is usually taken as about 200 ha. At this level of area, a number of
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