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Formulas

List of 22

Examples ) )
Important Hydrologic Routing Formulas

with Units

1) Hydrologic Channel Routing Formulas @

1.1) Equation for Linear Storage or Linear Reservoir Formula (af

Example with Units
S=K-Q 100m* = 4 - 25m¥/s

1.2) Outflow given Linear Storage Formula (af

Evaluate Formula @

Example with Units

1.3) Storage during Beginning of Time Interval for Continuity Equation of Reach Formula (af

Q+Q I+
S; =S, + 5 - At - 5 - At
64m3/s + 48m¥/s 65m?/s + 55m?/s
15 = 35 4 [ 22m/s T AOmYs ) oo D2ms T ooms ) o
2 2
1.4) Storage during End of Time Interval in Continuity Equation for Reach Formula (af
I, +1; Qy + Q
S, = 5 At - 5 CAt+ S
65m?/s + 55m?/s 64m3/s + 48m¥/s
35:<%>.55 <%>5 ‘s

- © formuladen.com Important Hydrologic Routing Formulas PDF... 1/8



https://www.formuladen.com/en/equation-for-linear-storage-or-linear-reservoir-formula/Formula-14870
https://www.formuladen.com/en/equation-for-linear-storage-or-linear-reservoir-formula/Formula-14870
https://www.formuladen.com/en/outflow-given-linear-storage-formula/Formula-14871
https://www.formuladen.com/en/outflow-given-linear-storage-formula/Formula-14871
https://www.formuladen.com/en/storage-during-beginning-of-time-interval-for-continuity-equation-of-reach-formula/Formula-14875
https://www.formuladen.com/en/storage-during-beginning-of-time-interval-for-continuity-equation-of-reach-formula/Formula-14875
https://www.formuladen.com/en/storage-during-end-of-time-interval-in-continuity-equation-for-reach-formula/Formula-14876
https://www.formuladen.com/en/storage-during-end-of-time-interval-in-continuity-equation-for-reach-formula/Formula-14876
https://www.formuladen.com/
https://www.formuladen.com/
https://www.formuladen.com/en/hydrologic-channel-routing-formulas/FormulaList-12198
https://www.formuladen.com/en/hydrologic-channel-routing-formulas/FormulaList-12198
https://www.formuladen.com/en/equation-for-linear-storage-or-linear-reservoir-formula/Formula-14870
https://www.formuladen.com/en/equation-for-linear-storage-or-linear-reservoir-formula/Formula-14870
https://www.formuladen.com/en/outflow-given-linear-storage-formula/Formula-14871
https://www.formuladen.com/en/outflow-given-linear-storage-formula/Formula-14871
https://www.formuladen.com/en/storage-during-beginning-of-time-interval-for-continuity-equation-of-reach-formula/Formula-14875
https://www.formuladen.com/en/storage-during-beginning-of-time-interval-for-continuity-equation-of-reach-formula/Formula-14875
https://www.formuladen.com/en/storage-during-end-of-time-interval-in-continuity-equation-for-reach-formula/Formula-14876
https://www.formuladen.com/en/storage-during-end-of-time-interval-in-continuity-equation-for-reach-formula/Formula-14876
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

1.5) Storage during end of time interval in Muskingum method of Routing Formula (af

Formula

Sp= K- (x- (Ip-10) + (1-x) - (Q2- 1)) +51

Example with Units

Evaluate Formula @

358 =4-(18-(65mys -55mys ) + (1-1.8) - (64mys - 48mys ) ) + 15

1.6) Storage in Beginning of Time Interval Formula (af

Formula

S1=5- (K (x (-1 )+ (1-%) - (Q-Q1)))

Example with Units

Evaluate Formula @

142 =35- (4- (1.8 (65mys - 55mys ) + (1-1.8) - (64mys - 48mys ) ) )

1.7) Total Wedge Storage in Channel Reach Formula (af

Formula

S=K-(X~Im+(1-x)~Qm)

Example with Units

99.1175m® = 4 - (1.8 - 28mys 4+ (1-1.8) - 25ms 0'94)

1.8) Muskingum Equation Formulas (af

Evaluate Formula @

1.8.1) Change in Storage in Muskingum Method of Routing Formula (af

Formula

asv=K-(x-(1-1) + (1-x) - (Q- Q1))

Example with Units

208 =4- (18- (65mYs -55m¥s ) + (1-1.8) - (64mys - 48m7ss ) )

1.8.2) Muskingum Equation Formula (af

Evaluate Formula @

Formula

Example with Units

ASv=K-(x-1+(1-x)-Q)

1216 = 4- (1.8 28mys + (1-1.8) - 25mys )

1.8.3) Muskingum Routing Equation Formula (af

Evaluate Formula @

Formula

Q=Cy- I, +Cy- 13 +C,-Qq

Example with Units

51.8191113/5 = 0.048 - 65m3/s + 0.429 - 55m3/s + 0.523 - 48m3/s
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2) Hydrologic Storage Routing Formulas @

2.1) Coefficient of Discharge when Outflow is Considered Formula (af

h 131.4ms
Ca = . 0.6596 = ms

(

wilN

(g)'ﬁ*‘*'@) ) [F98m - s0m (%)

2.2) Effective Length of Spillway Crest when Outflow is Considered Formula (af

m Evaluate Formula B
h 131.4m?/s
L = ¢ | | 49967m = —C

(;)Cd\/EHT (§)~0.66' 2-9.8m/s? —3

2.3) Head over Spillway when Outflow is Considered Formula (af

Evaluate Formula @
1
3
Qh

Example with Units

1
3
131.4m3/s
2.9993m = =
- 0.66 - 2 9.8m/s - (T“‘)
2.4) Outflow in Spillway Formula B
H3
Qh = Gy \/2 g Le >
3
2 3|Yl
131.4875m¥/s = § -0.66- [2-9.8m/s2 - 5.0m - >
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2.5) Goodrich Method Formulas (a1

2.5.1) Inflow at Beginning of Time Interval Formula @
Evaluate Formula @

Formula

Sz 51
Il= ZE +Q2 ZE _Ql -IZ
35 15
55m3/s = ((2 . 5—) + 64m3/s ) - ((2 . 5—) - 48m3/s ) - 651113/5

2.5.2) Inflow at End of Time Interval Formula @
Evaluate Formula @

Formula

Sy Sq
L={[2-=)+q |-[l2=]-q|-1
2 I Q; | 1

15

35
2. =
5

s

2. =
Ss

S

65m¥/s = << > + 64m¥/s ) - (( ) - 48m?/s ) - 55m3/s

2.5.3) Outflow at Beginning of Time Interval Formula (af

Evaluate Formula @

Formula

Sq
+2-=
At

Sy
At

Example with Units

(55ms + 65m?s ) +< 15)-(( >+64m3/s>

2. =
5
2.5.4) Outflow at End of Time Interval Formula (]

S
Formula

2 +Q;

Q=(1+1)

35
2. =
5

N

48m?3/s

Evaluate Formula @

Sy
2.2
At

Example with Units

35

2. 2=

S

5s

)

1
64m3/s = (55m3/s + 65m3/s ) + ((2 S

oo )
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2.6) Modified Pul's Method Formulas

2.6.1) Storage at Beginning of Time Interval in Modified Pul's Method Formula @

Formula

Evaluate Formula @

s, = (s+(Q%)>

I +1
— |-at+{ Q-

At
2

Example with Units

5s 55m?/s + 65m3/s

5+ [ 48ms - 2
s m/sT

2.6.2) Storage at End of Time Interval in Modified Pul's Method Formula @

Formula

Evaluate Formula @

I+ 1,
S = —5— |- A+ s

3o

At
2

Example with Units

2

35 = (55m3/s + 65m?/s

)' 5s + (15 - (48m3/s

S

2

7))(+ %)

2.7) Standard Fourth-Order Range Kutta Method Formulas (af

2.7.1) Water Surface Elevation at i'th step in Standard Fourth-Order Runge-Kutta Method

Formula @

Formula

Evaluate Formula @

1
Hi=Hi+1—<<€>-(K1+2-K2+2-K3+K4)-At>

Example with Units

1
10 = 18—<<g>~(1.61+2-1.98+2~1.28+1.47)~55>

2.7.2) Water Surface Elevation in Standard Fourth-Order Runge-Kutta Method Formula (af

Formula

1
HH_l:Hi+<€>-(K1+2~K2+2~K3+K4)-At

Example with Units

Evaluate Formula @

1
18 = 10.0+<€>-(1.61+2-1.98+2~1.28+1.47)-Ss
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Variables used in list of Hydrologic
Routing Formulas above

« C4 Coefficient C1 in Muskingum Method of
Routing

« C Coefficient C2 in Muskingum Method of
Routing

« C4q Coefficient of Discharge

. C° Coefficient Co in Muskingum Method of
Routing

« g Acceleration due to Gravity (Meter per Square
Second)

« H Head over Weir (Meter)
. Hi Water Surface Elevation at i'th Step

o Hj4+1 Water Surface Elevation at (i+1)th Step

« | Inflow Rate (Cubic Meter per Second)

« |4 Inflow at the Beginning of Time Interval (Cubic
Meter per Second)

oI5 Inflow at the End of Time Interval (Cubic Meter
per Second)

. K Constant K

« K Coefficient K1 by Repeated Appropriate
Evaluation

. K2 Coefficient K2 by Repeated Appropriate
Evaluation

. K3 Coefficient K3 by Repeated Appropriate
Evaluation

Ky Coefficient K4 by Repeated Appropriate
Evaluation

o L Effective Length of the Spillway Crest (Meter)

« M A Constant Exponent

« Q Outflow Rate (Cubic Meter per Second)

« Q4 Outflow at the Beginning of Time Interval
(Cubic Meter per Second)

. Qz Outflow at the End of Time Interval (Cubic
Meter per Second)

« Qh Reservoir Discharge (Cubic Meter per
Second)

« S Total Storage in Channel Reach (Cubic Meter)

- © formuladen.com

Constants, Functions,
Measurements used in list of

Hydrologic Routing Formulas above

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Meter (m)

Length Unit Conversion @

Measurement: Time in Second (s)

Time Unit Conversion B

Measurement: Volume in Cubic Meter (m®)
Volume Unit Conversion @

Measurement: Acceleration in Meter per Square
Second (m/s?)

Acceleration Unit Conversion @

Measurement: Volumetric Flow Rate in Cubic
Meter per Second (m?/s)

Volumetric Flow Rate Unit Conversion B
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. S1 Storage at the Beginning of Time Interval
S, Storage at the End of Time Interval

« X Coefficient x in the Equation
« ASv Change in Storage Volumes
« At Time Interval (Second)
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