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SELECTION OF FLOOD ESTIMATION PROCEDURES FOR RURAL CATCHMENTS

CATCUMENY JRER RANGE PROCEDURES TN ORDER OF PRIORTTY
0 to 20 1. Area adjustiment method %
2, Rational method #%
3. .Simplified_method
20 to 100 1. Area adjustment method *
2. Regional fleod Frequency method
3, Ratienal methed
4, Unitgraph me thod
100 to 1 000 L. Area adjustment method¥
2. Regional [lood frequency method
3. Unitpraph method
over 1 000 L. Area adjustment method *
2. Regional. ilood frequency method
NOTES : * the use of the area adjustment method is oftearnot'possib[é
due to the absence of suitable hydrometric records.
#% for very small catchments the use of the rational method
may nol be economically justifiable;
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SELECTION OF FLOOD ESTIMATION
PROCEDURES FOR RURAL CATCHMENTS
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RATNFALL ESTIMATION

Tt is necessary to carry out the calculations detailed below

if the rvational, unitgraph and the urban methods are being used to

estimate the flood discharge. Procedures for computing point rain-

falls for durations ranging from 0.1 hour to 24 hours are given.

FOR PORT MORESBY, LAE, MADANG, RABAUL, MOMOTE AND THE HIGHLANDS

Recron (@7
1. 'Dpration, L, for which rainfall estimate is

required ' «veesahoUTS
2. Return period, T, for which rainfall estimate

is required ﬁ cersaaYears
3. Value of point rainfall intensity, 1, from

Viguge 13 . mm/h

FOR ALL OTHER AREAS

4, Buration, t, for which rainfall estimate is

required +eraahours
5. Return period, T, for which rainfall estimate

s required s e Years
6. Mean value over catchment of RIX from Figure 8§

{mean catchment elevation below 1 800 m) vaas
7. bean value over catchment of RIX from Figure 9

{mean catchment elevation above 1 80C0 m) oo
8. Mean annual raiunfall over the catchment from Figure 14 ...

in .

9, Value of R;OyT © from Figure 15 e

10. Value of rainfail duvation factor, Y, from Figure 16

LN T NN R

L1, Mean value over catchment of RSX, from Figure 10

LR R A A A

17. HRKainfall frequency function, RFF, from Figure 12

LR B N A A Y
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13,

14,

Estimated point rainfall'intensity Qf vieees (EY hour duration
and ,,,,.. (T) year retutn'period_(annual'series)

10 m]n) 10 mlﬁ]/t - veeee. m/h

= RFF [Y (Rlx_- R, yf + R

Conversion Factor to give estimate in terms of partial

duration series E : iaees
Return period (years): 2 5 =10
Conversion factor: . 1,08 1.02 1.00
Estimated point ralnfall 1nten51ty,_ y 0F vauuns (t)

hout duration and ...... (T) year return perlod (paltlal

duration serles),-(lé) x (13) = - . " ieees. mm/h

NOTES: (a) The Highlands region for this purpose is defined as

the shaded area on Figure 8,

(b) The values of duration {t) and return period {T) to
be used are those requlred for the particular flood
estimation procedure being used and the pdrtlcuiar
design,

{c) The return periods on Figure 13 are based on the
partial duration series,
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RATIONAL METHOD

This method may be applied anywheve in Papué New Guinea for

catchments with aveas up to 100 kmz.

As with the vegional flood

{requency.method care should be taken when applying the method in

aveas with unusual physical characteristics,

BASIC INFORMATION

1. Catchment area, A, from line (7) in Section &,

2. Length of wain stream, L, from line (13) in Section 4

A

v seees km

3, Mcan siope of main stream, S, from line (14) in
Sectiaon 4, . %
4, Design return period, T, from line (32) in

Section 4,

CALCULATIONS

[

veohbe. years

S Time of concentration, tc, from Figure 23 +.e4sa hoUurs
6. Using Section 5, compule the point rainfall intensity,

I, for duration {L} equal to t, given by line (5)

above and appropriate return peried, T, {partial

duration series), .. /b

7. Using information from Section 4, lines (26) to (29),

_select vunoff coefficient, C, for catchment from

Figure 24
NOTE:

1f catchment consists of portions with different runoff

coefficients, a weighted mean value should be computed

as follows:

Area (ka) Runoff Coefficient {Area)x(Runoff Coefficient)
3{a)= Z(A.0)=
e Z{A.C)
Weighted mean runoff coefficient, C = "ETKT— = e
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Rainfall areal reduction factor, K

A!

“from Figure 17a,

LI RN

Estimated peak discharge of ...... (T) years retﬁrn'period

{(partial duration series)

= 0,277

CIAK

A

© 0,277 % (7) x (6) x (1) X (B) = suuver. m/s

zo~a § PEOE K

Z 4|9 2%#%%?%&3%#5 "zé’@_ iy | Y
s Krmé ?. i | 7. - o
2 | Km g s 5

s | % 7 R
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& | mnp /33 33 33
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REGIONAL FLOOD FREQUENCY METHOD

This method may be applied anywhete in Papua New Guinea for

(aLchmean with areas greater than 20 kmz. Care should be taken

when dpplying it to catchments wihich have parameters which lie

outside the range of those of the (atchmean which were used Lo

de11ve the proceédures; the latter are shown on Figure 18 which

should be inspected, Similarly caution should be exercised in

applying the method to catchments which have unusual runoff chac-

‘acteristics such as those illustrated on Figure 2. In these cascs

it will be necessary to make a subjective assessment of the situa-

tion and, il possible, make detailed site inspections and obtain

~some data on flood levels and discharges at the site.

‘BASIC INFORMATION

L. Catchment area, A, from line (7) in Section 4, - km2
2, Mean slope of main channel, S, from line (14) in
Section 4, . A
3. Mean value over catchment of RIX from Figure 8 (mean
catchment elevation below I 800 m)y ..., Him
4, Mean value over catchment of RIX from Figure 9 (mean
catchment elevation above 1 800 m) _ Ce e e . T
5. Mean value over catchment of RSX from Figure 10 ........ .
6. Design return period, T, from line {32) in
Section 4, ' . . years
CALCULATIONS.
7. Estimated peak discharge, QZ’ for return period of 2 years
" (annual series},
: 2 3
from Figure 19 (catchments > 500 km~ area) e m /s
z
from Figure 20 {catchments 20-500 km area) ciiaes m [s
8, Value of le/Q2 from Figure 21 Cerraaa
g, Discharge frequency function, QFF, from Figure 22 et b e
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10.

11.

12.

131

Catchment modification factor for catchments with abnorvmal
runoff characteristics, from Figure 27,

LI I I BN S B
Estimated peék dischavge of ,...., (T) year return period

(annual'series), (1) % (9) x (10) = Cewvaas mj/s

Conversion factor to give estimates in tevms of partial’

duration series - ' Aisiaaaas
Return period (years): 2 5 = 10
Conversion factor: ’ 1.08 _ L,02 © o L.00

Estimated peak discharge of veernin (T years return period

(partial duvation series), (11} x (12) = teraas ﬂ13/5

. ) T B .

S R rani Tk

/| km? &9 23

z % g ' 5. ]
3 mn s30 230

5 -7 .L7

6 4 /0 /@

Ki 7Y PL &7

g | 2,3 - B

P 2.3 ' -2. /

/& ) /,0__ £.0

2 7’"75 334 . 088 o
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{RFF)

RAINFALL

FREQUENCY FUNCTION

g
o

5 10
RETURN  PERIOD {T)

EXAMPLE
RSX = 1-40
T = 50 years
~RFF = ¥13

0 2% 50
— years

100

RAIMFALL FREQUENCY FUNCTION

DIAGRAM

FIGURE [2
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25+

min

X
il

10 min
2y")

{R

10-MINUTE, 2-YEAR RAINFALL DEPTH

10 - v
) 1000 2000

- MEAN  ANNUAL  RAINFALL

NOTE
2-year return period of ordinate corresponds
to thot of the onnual series

3000

4000
mm

RAINFALL

FIGURE 15

5000

ESTIMATION OF 10-MINUTE, 2.YEAR
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DURATION
: i)

T

0

12 Lol 3 ¢ 1 Y I A

RAINFALL DURATION FACTOR (Y}

-0-2 =y

L

200
[ S—

minutes
.I 590L hd 1900 1y 2q00

05 10

DURATION (t)

04 0z

NOTES:

Lhe 10emin

1. Y= _R?gr"f\’ilr }

$0min

RIX — Rayr
2. The relotionship shown on the
graph is not opplicable to the
"Highlands”area os defined in
Figure 8.

50 100

hours

GEMERALISED RAINFALL INTENSITY-
DURATION RELATIONSHIP

FIGURE 16
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Ri{X=mm

A e

km?
UG JU . L B

i

_ EXAMPLE
50 . As 100km?
‘ CRIX = 150mm
_1m S :- 2 °/° .
0,= 160 mYs

... 500
000 5"

2000

~L5q00

KOTE
The above -digure is a grephical’
sofution of the equotien:

0, = 02UBx(AF™ K (R «(s)' 7

REGIONAL FLOOD FREQUENCY METHOD

ESTIMATION OF 2-YEAR DISCHARGE
FOR AREAS 20 ken'. 500 km?

FIGURE 20
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NOTES .
1. The above figuré is @ grophical
solution of the equation:
gm' D, 1872 x(RSX)‘wx(A)—u FTEH
2. This groph applies for colchment
areas greater than 20xm?
EXAMPLE ' [ o N
' RSX = 160
A - 500 km? REGIONAL FLOOD FREQUENCY METHOD
Q L 1.8
wh, = 185 ESTIMATION OF DISCHARGE
FREQUENCY SLOPE
FIGURE 21|
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{QFF)

FREQUENCY FUNCTION

DISCHARGE

80

704-

EXAMPLE
)
1%32
T

COOFF

: 10
RETURN PERIOD (T) — years

= 2-20

Shyaqrs
352

" on

DISCHARGE FREQUEMCY FUNCTION
DIAGRAM

FIGURE 22
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RATIONAL METHOD

- RUNOFY COEFFLICIENTS

VEGETATION AND SOLLS

AVERAGE SURFACE SLOPE OF CATCHMENT -

Flat Mediun Steep
Rocky, impervious 0.75. 0,80 (.85
Short grass ov light scrub with G.45 .55 0,65
toamy/clay soils ' : '
Average grassed ov medium timbered land 0,40 0.45 0.50
with medium textured soils’ :
Dense pit-pit or kunai grasses or 0.20 0.25 0,30
dense . rain-forest : '
Porous subsoils 0,05 .10 0.15

NOTES: 1, Flat slopes are less than 5%,

2, Medium slopes ave between 5% and 15%.

3, Steep slopes are gréater than 15%,

4, Mhere the vainfall intemsity is greater than 100 mm/h
the runoff coefficient should be increased by 10%,

96~

RATIONAL METHOD

RUNOFF COEFFICIENTS

FIGURE 24




CATCHMENT MODLFTCATION FACTORS

For ;atchmenls with abrormal runoff characleristics, the flood dischavge

estimates obtained using the regional flaod freguency method, the simplified

method for small aveas and the unitgraph method should be modified as the estimates

obtained from these methods are for Yaverage' catchments.

Lt is not possible with data available at present to recommend objective

modification facters to account for the various catchment characteristics; how-

ever the modification factors in Papua New Guinea are expected to gencrally be in

the range 0.5 to 1.5. A generalised map of areas with abnormal tunoff character-

istics is shown on Figure 2, A subjective estimate by the engineer carrying out
the flood estimate is required to determine the modification factor to be used in

a.particular situation., The following table gives a general description of the

catchment characteristics which affecl Lhe modification factor:

—
PARAMETER CHARACTERLSTICS PRODUCTNG CHARACTERLISTICS PRODUCLING
e HIGH RUNOFF LOW RUNOFF
Soilsg . Shallow, impermeable Porous, well drained
Vegetation '~ Sparse vegetation, shorl Dense forest with deep
grasses ground litter
Reliefl Steep slopes, little Flat slopes, large surface
surface storage storage, meandeving water-
courses
Rainfall Fxceeding 100 mm/h Less than 530 mm/h
Intensity
Catchment Maximum 1,5 Minimum 0.5
Modification
Factor

NOTES ; Information on the above parametces may he obtained from the CSIRD's
Land Research series of veports (Reference 5); this should be
supplemented by site inspection where practicable,

CATCHMENT MODIFICATION FACTORS

. FIGURE 27

L
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