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1) Infiltration Indices Formulas 
1.1) W-Index Formulas 

1.1.1) Duration of Rainfall Excess given W Index Formula 
Formula

te =
P - R - Ia

W

Example with Units

4h =
118cm - 48cm - 6.0cm

16.0cm

1.1.2) Initial Losses given W-Index Formula 
Formula

Ia = P - R - �W ⋅ te �

Example with Units

6cm = 118cm - 48cm - � 16.0cm ⋅ 4h �

1.1.3) Total Storm Precipitation when W Index Formula 
Formula

P = �W ⋅ te � + R + Ia

Example with Units

118cm = � 16.0cm ⋅ 4h � + 48cm + 6.0cm

1.1.4) Total Storm Runoff given W Index Formula 
Formula

R = P - Ia - �W ⋅ te �

Example with Units

48cm = 118cm - 6.0cm - � 16.0cm ⋅ 4h �

1.1.5) W-Index Formula 
Formula

W =
P - R - Ia

te

Example with Units

16cm =
118cm - 48cm - 6.0cm

4h
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1.2) Φ-Index Formulas 

1.2.1) Duration of Rainfall Excess given Total Runoff Depth Formula 
Formula

te =
P - Rd
φ

Example with Units

4.3011h =
118cm - 117.88cm

0.0279

1.2.2) Duration of Rainfall from Rainfall Hyetograph Formula 
Formula

D = N ⋅ Δt

Example with Units

18h = 6 ⋅ 3h

1.2.3) Phi Index for Practical Use Formula 
Formula

φ =
I - R24-h

24

Example with Units

0.0279 =
0.8cm/h - 0.13cm

24

1.2.4) Phi Index given Total Runoff Depth Formula 
Formula

φ =
P - Rd
te

Example with Units

0.03 =
118cm - 117.88cm

4h

1.2.5) Precipitation given Total Runoff Depth for Practical Use Formula 
Formula

P = Rd + � φ ⋅ te �

Example with Units

117.9916cm = 117.88cm + � 0.0279 ⋅ 4h �

1.2.6) Pulses of Time Interval from Rainfall Hyetograph Formula 
Formula

N =
D
Δt

Example with Units

7 =
21h

3h

1.2.7) Rainfall Intensity for Phi Index of Practical Use Formula 
Formula

I = � φ ⋅ 24 � + R24-h

Example with Units

0.7996cm/h = � 0.0279 ⋅ 24 � + 0.13cm

1.2.8) Runoff for Phi Index for Practical Use Formula 
Formula

R24-h = I - � φ ⋅ 24 �

Example with Units

0.1304cm = 0.8cm/h - � 0.0279 ⋅ 24 �
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1.2.9) Runoff to Determine Phi Index for Practical Use Formula 
Formula

R24-h = α ⋅ I
1.2

Example with Units

38.2541cm = 0.5 ⋅ 0.8cm/h
1.2

1.2.10) Time Interval of Rainfall Hyetograph Formula 
Formula

Δt =
D
N

Example with Units

3.5h =
21h

6

1.2.11) Total Direct Runoff Depth Formula 
Formula

Rd = P - � φ ⋅ te �

Example with Units

117.8884cm = 118cm - � 0.0279 ⋅ 4h �

2) Modelling Infiltration Capacity Formulas 
2.1) Infiltration Capacity Equation Formulas 

2.1.1) Darcy's Hydraulic Conductivity given Infiltration Capacity Formula 
Formula

k = fp - �
1
2
� ⋅ s ⋅

t -1

2

Example with Units

14.75cm/h = 16cm/h - �
1
2
� ⋅ 10 ⋅

2h
-1

2

2.1.2) Darcy's Hydraulic Conductivity given Infiltration Capacity from Philip's Equation
Formula 

Formula

k =
Fp - � s ⋅ t

1
2 �

t

Example with Units

2.9289cm/h =
20cm/h - � 10 ⋅ 2h

1
2 �

2h

2.1.3) Equation for Infiltration Capacity Formula 
Formula

fp = �
1
2 � ⋅ s ⋅ t

- 12 + k

Example with Units

6.4655cm/h = �
1
2 � ⋅ 10 ⋅ 2h

- 12 + 2.93cm/h

2.1.4) Infiltration rate by Horton's equation Formula 
Formula

fp = fc + � f0 - fc � ⋅ exp � - � Kd ⋅ t � �

Example with Units

19.4449cm/h = 15cm/h + � 21.0cm/h - 15cm/h � ⋅ exp � - � 0.15 ⋅ 2h � �
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2.1.5) Kostiakov Equation Formula 
Formula

Fp = a ⋅ t
b

Example with Units

20.0818cm/h = 3.55 ⋅ 2h
2.5

2.1.6) Philip's Equation Formula 
Formula

Fp = s ⋅ t
1
2 + k ⋅ t

Example with Units

20.0021cm/h = 10 ⋅ 2h
1
2 + 2.93cm/h ⋅ 2h

2.1.7) Sorptivity for Cumulative Infiltration Capacity is from Philip's Equation Formula 
Formula

s =
Fp - k ⋅ t

t
1
2

Example with Units

9.9985 =
20cm/h - 2.93cm/h ⋅ 2h

2h
1
2

2.1.8) Sorptivity given Infiltration Capacity Formula 
Formula

s =
� fp - k � ⋅ 2

t
- 12

Example with Units

36.9675 =
� 16cm/h - 2.93cm/h � ⋅ 2

2h
- 12

2.1.9) Green-Ampt Equation (1911) Formulas 

2.1.9.1) Capillary Suction given Infiltration Capacity Formula 
Formula

Sc = �
fp
K
- 1� ⋅

Fp
η

Example with Units

9.2308 = �
16cm/h

13cm/h
- 1� ⋅

20cm/h

0.5

2.1.9.2) Cumulative Infiltration Capacity given Green-Ampt Parameters of Infiltration Model
Formula 

Formula

Fp =
n

fp - m

Example with Units

20cm/h =
40

16cm/h - 14

2.1.9.3) Darcy's Hydraulic Conductivity given Infiltration Capacity from Green-Ampt Equation
Formula 

Formula

K =
fp

1 +
η ⋅ Sc
Fp

Example with Units

13.913cm/h =
16cm/h

1 + 0.5 ⋅ 6
20 cm/h
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2.1.9.4) Green Ampt Equation Formula 
Formula

fp = K ⋅ �1 +
η ⋅ Sc
Fp

�

Example with Units

14.95cm/h = 13cm/h ⋅ �1 +
0.5 ⋅ 6
20cm/h

�

2.1.9.5) Infiltration Capacity given Green-Ampt Parameters of Infiltration Model Formula 
Formula

fp = m +
n
Fp

Example with Units

16cm/h = 14 +
40

20cm/h

2.1.9.6) Porosity of Soil given Infiltration Capacity from Green-Ampt Equation Formula 
Formula

η = �
fp
K
- 1� ⋅

Fp
Sc

Example with Units

0.7692 = �
16cm/h

13cm/h
- 1� ⋅

20cm/h

6
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Variables used in list of Abstractions
from Precipitation Formulas above

a Local Parameter a

b Local Parameter b

D Duration (Hour)

f0 Initial Infiltration Capacity (Centimeter per

Hour)

fc Final Steady State Infiltration Capacity
(Centimeter per Hour)

fp Infiltration Capacity at Any Time t (Centimeter

per Hour)

Fp Cumulative Infiltration Capacity (Centimeter
per Hour)

I Intensity of Rainfall (Centimeter per Hour)

Ia Depression and Interception Losses

(Centimeter)

k Hydraulic Conductivity (Centimeter per Hour)

K Darcy's Hydraulic Conductivity (Centimeter per
Hour)

Kd Decay Coefficient

m Parameter 'm' of Infiltration Model by Green-
Ampt

n Parameter 'n' of Infiltration Model by Green-
Ampt

N Pulses of Time Interval

P Total Storm Precipitation (Centimeter)

R Total Storm Runoff (Centimeter)

R24-h Runoff in Cm from 24h Rainfall
(Centimeter)

Rd Total Direct Runoff (Centimeter)

s Sorptivity

Sc Capillary Suction at Wetting Front

t Time (Hour)

te Duration of Rainfall Excess (Hour)

W W-Index (Centimeter)

α Coefficient Depending on Soil Type

Δt Time Interval (Hour)

η Porosity

Constants, Functions,
Measurements used in list of

Abstractions from Precipitation
Formulas above

Functions: exp, exp(Number)
n an exponential function, the value of the
function changes by a constant factor for every
unit change in the independent variable.
Measurement: Length in Centimeter (cm)
Length Unit Conversion 
Measurement: Time in Hour (h)
Time Unit Conversion 
Measurement: Speed in Centimeter per Hour
(cm/h)
Speed Unit Conversion 

© formuladen.com Important Abstractions from Precipitation Formulas PDF... 6/8

https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Time-Conversions/Measurement-5
https://www.unitsconverters.com/en/Time-Conversions/Measurement-5
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


φ Φ-Index

© formuladen.com Important Abstractions from Precipitation Formulas PDF... 7/8

https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


7/9/2024 | 5:57:20 AM UTC

Download other Important Engineering Hydrology PDFs

Important Abstractions from
Precipitation Formulas 
Important Area-Velocity and Ultrasonic
Method of Streamflow Measurement
Formulas 
Important Discharge Measurements
Formulas 
Important Indirect Methods of
Streamflow Measurement Formulas 

Important Losses from Precipitation
Formulas 
Important Measurement of
Evapotranspiration Formulas 
Important Precipitation Formulas 
Important Streamflow Measurement
Formulas 

Try our Unique Visual Calculators

Winning percentage 

Mixed fraction 

LCM of two numbers 

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English  Spanish  French  German  Russian  Italian  Portuguese  Polish  Dutch 

© formuladen.com Important Abstractions from Precipitation Formulas PDF... 8/8

https://www.formuladen.com/en/abstractions-from-precipitation-formulas/FormulaList-11919
https://www.formuladen.com/en/abstractions-from-precipitation-formulas/FormulaList-11919
https://www.formuladen.com/en/area-velocity-and-ultrasonic-method-of-streamflow-measurement-formulas/FormulaList-12043
https://www.formuladen.com/en/area-velocity-and-ultrasonic-method-of-streamflow-measurement-formulas/FormulaList-12043
https://www.formuladen.com/en/discharge-measurements-formulas/FormulaList-9343
https://www.formuladen.com/en/discharge-measurements-formulas/FormulaList-9343
https://www.formuladen.com/en/indirect-methods-of-streamflow-measurement-formulas/FormulaList-12005
https://www.formuladen.com/en/indirect-methods-of-streamflow-measurement-formulas/FormulaList-12005
https://www.formuladen.com/en/losses-from-precipitation-formulas/FormulaList-1008
https://www.formuladen.com/en/losses-from-precipitation-formulas/FormulaList-1008
https://www.formuladen.com/en/measurement-of-evapotranspiration-formulas/FormulaList-11944
https://www.formuladen.com/en/measurement-of-evapotranspiration-formulas/FormulaList-11944
https://www.formuladen.com/en/precipitation-formulas/FormulaList-1003
https://www.formuladen.com/en/precipitation-formulas/FormulaList-1003
https://www.formuladen.com/en/streamflow-measurement-formulas/FormulaList-2152
https://www.formuladen.com/en/streamflow-measurement-formulas/FormulaList-2152
https://www.visualpercentagecalculator.com/en/winning-percentage/Perc-22
https://www.visualpercentagecalculator.com/en/winning-percentage/Perc-22
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.formuladen.com/PDF/Nodes/11919/List-of-Important-Abstractions-from-precipitation-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/11919/Lista-de-Importante-Abstracciones-de-la-precipitacion-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11919/Liste-de-Important-Abstractions-des-precipitations-Formules.PDF
https://www.formuladen.com/PDF/Nodes/11919/Liste-von-Wichtig-Abstraktionen-vom-niederschlag-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/11919/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%90%d0%b1%d1%81%d1%82%d1%80%d0%b0%d0%ba%d1%86%d0%b8%d0%b8-%d0%be%d1%82-%d0%be%d1%81%d0%b0%d0%b4%d0%ba%d0%be%d0%b2-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/11919/Lista-di-Importante-Astrazioni-dalle-precipitazioni-Formule.PDF
https://www.formuladen.com/PDF/Nodes/11919/Lista-de-Importante-Abstracoes-da-precipitacao-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11919/Lista-Wa%c5%bcny-Abstrakcje-z-opadow-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/11919/Lijst-van-Belangrijk-Abstracties-van-neerslag-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

