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Rational Formula

The Rational formula estimates the peak rate of runoff at any

location in a watershed.

CIA
Q=360

0 = maximum rate of runoff (cfs or m3/s)

C = runoff coefficient

1 = average rainfall intensity (in./hr. or mm/hr.)
A = drainage area (ac. or ha)

360 = conversion factor for use only with metric measurements.
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Rational Procedure

« Determine the watershed area in acres (hectares).

¢ Determine the time of concentration, with consideration for

future characteristics of the watershed.

— The time of concentration (tc) is the time at which the entire
watershed begins to contribute to runoff; this is calculated as
the time taken for runoff to flow from the most hydraulically
remote point of the drainage area to the point under

investigation.

Rational Procedure

Assure i 'y with the

ions and limitations for application of the

Rational Method. Calculate the rainfall intensity in in./hr (mm/hr).

b

(t,+d)

1= design rainfall intensity (in./hr. or mm/hr.)
t, = time of concentration (min)

e, b, d = coefficients for specific frequencies listed by county in the Rainfall

Intensity-Duration-Frequency Coefficients. These are based on rainfall

frequency-duration data

Rainfall Intensity {in/hr)

Rational Procedure

14 Frequency (years)

. 100

12 50
25

Duration {min)
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Rational Procedure

Select or develop appropriate runoff coefficients for the

watershed.
m
C = weighted runoff coefficient Z Cn An
n=n" subarea C = n:]r'n
m = number of subareas z An
Cn = runoff coefficient for nth subarea n=1

A, = nth subarea size (ha)

Rational Procedure

Calculate the peak discharge for the watershed for

the desired frequency.

CIA
Q_ 360

Rainfall-Runoff Model

The rainfall - runoff model is an
hydrological model. It determines the
runoff signal which leaves the
watershed basin from the rainfall

signal received by this basin.
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RAINFALL - RUNOFF MODEL :
LAGRAGIAN APPROACH OF ADVECTION DIFFUSION

precipitation
Directions imposed
by slopes
advection
Slopes determined
F— bl
\ s
A
diffusion Model outputs :
hydrograph at the outlet
Speeds are
influenced by soil
roughness

Time = roughness _velocity * \[slope | distance

Inputs: Rainfall
f Gt

Strsbamle 4"OILLIC

Inputs: Digital Elevation Model (DEM)
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Inputs: Land use maps

Outputs: Flood hydrographs

Comparison between observed and simulated flows
runoff velocity : Aude 1m/s, Orbieu 2m/s, flooded area 2.5 m/s.

A0Ee03

T Simulated flows ot Moussoubens
Measured flows by the DUE

Average of Im
10E+03 A water in the
4 flooded area

D01 2 3 4 %5 6 T8 0 WA WISWIT G0N 2NN RNNNR

4. 32UV NUNYZ a0

. é’fﬂymzf;"iﬁmummizumzmﬂﬁﬂuwmumum fo &
msdaaumafuvestuuuiivei dwsulimi
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. 3TN 3 szuudes
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Question & Comment
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