Important Estimating Marine and Coastal Winds
Formulas PDF

Formulas List of 28
Examples Important Estimating Marine and Coastal Winds
with Units Formulas

1) Measured Wind Directions Formulas @

1.1) Ambient Pressure at Periphery of Storm Formula (af

P Formua |
P - Pc 975 mbar - 965 mbar

975mbar = | ——————— | + 965mbar

Pn=| —7 + Ppc "
exp<-—B> exp(-48 5)

1.2) Characteristic Wave Height given Dimensionless Wave Height Formula @

Formula Example with Units EvalUateliomula B
30 6mys
110.1294m = —88—
9.8066m/s?

1.3) Cyclostrophic Approximation to Wind Speed Formula (af

Evaluate Formula [
0.5
A
exp( - —,3)
r
Ue=|AB-(Pn-pc) ——5=
p-r
Example with Units

0.5

48m
0.0274 = 50m -5 - (974.90mbar - 965 mbar ) -
1.293kg/m® - 48m
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1.4) Dimensionless Fetch Formula (af

 gmm
X 15m

X = [g] — 4.0861 = | 9.8066m/s* - >
vf 6m/s

Evaluate Formula @

1.5) Dimensionless Fetch given Fetch-limited Dimensionless Wave Height Formula (a1

Evaluate Formula @

1.7) Dimensionless Wave Height Formula (af

7.9538

6 m/s * 13Hz
9.8066m/s?

Evaluate Formula [

29.9648 =

Example with Units

9.8066m/s? - 110m
6m/s z

1.8) Direction in Cartesian Coordinate System Formula (af

Evaluate Formula @

B Formuia

0

vec

=270-90

met

1.9) Direction in Standard Meteorological Terms Formula (af

Example

180 = 270-90

Evaluate Formula [

B Formuia EE

Ot = 270 -

9

evec

Example

0 =270-180

Evaluate Formula [

1.10) Distance from Center of Storm Circulation to Location of Maximum Wind Speed Formula

(af

1.11) Fetch-Limited Dimensionless Wave Height Formula (af

1
2.1867m = 50m 5

Example with Units

Evaluate Formula @

Formula

[ Example IR

H'=A-(X'ml)

29.584 = 1.6 - (4.32)
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1.12) Frequency of Spectral Peak for Dimensionless Wave Frequency Formula (af

Formula

13.0755Hz =

Example with Units

8 -9.8066m/s?
6 m/s

Evaluate Formula @

1.13) Friction Velocity for Dimensionless Wave Frequency Formula (af

6.0349 m/s =

Example with Units

8-9.8066m/s?
13Hz

1.14) Friction Velocity given Dimensionless Fetch Formula (af

Evaluate Formula @

5.84891n/s =

Example with Units

15m

9.8066m/s? -
4.3

Evaluate Formula [

1.15) Friction Velocity given Dimensionless Wave Height Formula (af

5.9965 m/s =

Example with Units

9.8066m/s2 - 110m

30

Evaluate Formula @

2.6105m =

2
1.6 - 4m/s
9.8066m/s?

1.17) Maximum Velocity in Storm Formula (af

Evaluate Formula [

Formula

5 0.5 05
VMaX=<E'e) '(pn'pc)

102.0118m/s = <

5

1.293kg/m*

Example with Units

0.5
0.5
€> . (974.90mbar - 965 mbar )

. © formuladen.com

Evaluate Formula [

Important Estimating Marine and Coastal Winds Formulas PDF... 3/9


https://www.formuladen.com/en/frequency-of-spectral-peak-for-dimensionless-wave-frequency-formula/Formula-23810
https://www.formuladen.com/en/frequency-of-spectral-peak-for-dimensionless-wave-frequency-formula/Formula-23810
https://www.formuladen.com/en/friction-velocity-for-dimensionless-wave-frequency-formula/Formula-23809
https://www.formuladen.com/en/friction-velocity-for-dimensionless-wave-frequency-formula/Formula-23809
https://www.formuladen.com/en/friction-velocity-given-dimensionless-fetch-formula/Formula-23805
https://www.formuladen.com/en/friction-velocity-given-dimensionless-fetch-formula/Formula-23805
https://www.formuladen.com/en/friction-velocity-given-dimensionless-wave-height-formula/Formula-23801
https://www.formuladen.com/en/friction-velocity-given-dimensionless-wave-height-formula/Formula-23801
https://www.formuladen.com/en/fully-developed-wave-height-formula/Formula-24046
https://www.formuladen.com/en/fully-developed-wave-height-formula/Formula-24046
https://www.formuladen.com/en/maximum-velocity-in-storm-formula/Formula-23799
https://www.formuladen.com/en/maximum-velocity-in-storm-formula/Formula-23799
https://www.formuladen.com/en/frequency-of-spectral-peak-for-dimensionless-wave-frequency-formula/Formula-23810
https://www.formuladen.com/en/frequency-of-spectral-peak-for-dimensionless-wave-frequency-formula/Formula-23810
https://www.formuladen.com/en/friction-velocity-for-dimensionless-wave-frequency-formula/Formula-23809
https://www.formuladen.com/en/friction-velocity-for-dimensionless-wave-frequency-formula/Formula-23809
https://www.formuladen.com/en/friction-velocity-given-dimensionless-fetch-formula/Formula-23805
https://www.formuladen.com/en/friction-velocity-given-dimensionless-fetch-formula/Formula-23805
https://www.formuladen.com/en/friction-velocity-given-dimensionless-wave-height-formula/Formula-23801
https://www.formuladen.com/en/friction-velocity-given-dimensionless-wave-height-formula/Formula-23801
https://www.formuladen.com/en/fully-developed-wave-height-formula/Formula-24046
https://www.formuladen.com/en/fully-developed-wave-height-formula/Formula-24046
https://www.formuladen.com/en/maximum-velocity-in-storm-formula/Formula-23799
https://www.formuladen.com/en/maximum-velocity-in-storm-formula/Formula-23799
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

1.18) Pressure Profile in Hurricane Winds Formula (af

Formula

p=pct (pn-pc)~exp<-%>

—

Example with Units

974.9mbar = 965mbar + (974.90mbar - 965 mbar ) 'exp< -

Evaluate Formula @

50m

48m

)

1.19) Wind Speed given Fully Developed Wave Height Formula (af

Example with Units

9.8066m/s2
3.992m/s = 2.6m —m—m—
1.6

Evaluate Formula @

2) Wave Hindcasting and Forecasting Formulas @

2.1) Drag Coefficient for Wind Speed at 10m Elevation Formula (af

IR Forr. |

Cp = 0.001- (1.1+ (0.035-Vy, ) )

Example with Units Bl Fammul @

0.0019 = 0.001- (1.1+ (0.035- 22mss ) )

2.2) Limiting Wave Period Formula (af

Formula

Example with Units

0.5
DW
T =978 [ —
P (([g]>

0.5
45m
20.95s =9.78- _—
9.8066m/s?

2.3) Spectral Energy Density Formula (]

Evaluate Formula @

Formui |
w([gf)(f's) 1.6~(9.8066m/522)-(2_5)
E(D =— 0.0031 = -
(2:m) (2-3.1416)
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2.4) Spectral Energy Density or Classical Moskowitz Spectrum Formula (]

Evaluate Formula [
2 -5 -4
v () (1) f
Ep = ——————= |-exp| 0.74-| —
® (z.n)° fy
16- (9.8066m/s2 2) : (2'5) . \*
0.0031 = T -exp| 0.74- (—)
(2'3.1416) 0.0001

2.5) Straight-Line Distance given Time required for Waves Crossing Fetch under Wind Velocity

Formula @
[ Formuia |
1 1
tea- UM 1@ "\ 1405 - 4mss *** - 9.8066mss "%\ "
Y B 151171m =
7723 77.23

2.6) Straight-Line Distance over which Wind Blows Formula (a{

2 3
2
V¢ . ¢
X=|— 523107 [g] - —
g] Ve
2 2
6m/s 3 51.9s 2
14.9999m = | ————— ]:5.23-1073 - 9.8066m/s* -
9.8066m/s? 6m/s

2.7) Time required for Waves Crossing Fetch under Wind Velocity to become Fetch Limited

Formula B
Evaluate Formula [
0.67 0.67
tyu =77.23- h 139.2724s = 77.23 - 03415‘“ —
U -[gl 4mys T -9.8066m/s2

2.8) Water Depth for given Limiting Wave Period Formula (af

Evaluate Formula [
Tp " 45.2149m = 9.8066m/s* - | o "
Dy =18l 575 : m =2 m/s' -\ 575
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2.9) Wind Speed given Time required for Waves crossing Fetch under Wind Velocity Formula

(a1

!m@ Example with Units Bl Fammul @
L L
0.34 0.67 0.34

. x %67 77.23-15
u=|7723X 3.9392m/s = S
0.33 2
t e [g] 140s - 9.8066m/s
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Variables used in list of Estimating
Marine and Coastal Winds Formulas
above

« A Scaling Parameter (Meter)
« B Parameter Controlling Peakedness
« Cp Drag Coefficient

. D,y Water Depth from Bed (Meter)
. E(f) Spectral Energy Density

« f Coriolis Frequency
. fp Frequency at Spectral Peak (Hertz)

. f'p Dimensionless Wave Frequency
. f, Limiting Frequency
« H Characteristic Wave Height (Meter)

. H' Dimensionless Wave Height
« H, Fully Developed Wave Height (Meter)

. m1 Dimensionless Exponent
o P Pressure at Radius (Millibar)
» P Central Pressure in Storm (Millibar)

« P Ambient Pressure at Periphery of Storm
(Millibar)

« I Arbitrary Radius (Meter)

. Rmax Distance from Center of Storm Circulation
(Meter)

« t Wind Duration (Second)

. Tp Limiting Wave Period (Second)

. tx,u Time required for Waves crossing Fetch
(Second)

« U Wind Speed (Meter per Second)

. Uc Cyclostrophic Approximation to Wind Speed

. V10 Wind Speed at Height of 10 m (Meter per

Second)
. Vf Friction Velocity (Meter per Second)

« Vpax Maximum Velocity of Wind (Meter per
Second)

« X Straight Line Distance over which Wind Blows
(Meter)

Constants, Functions,
Measurements used in list of
Estimating Marine and Coastal

Winds Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

constant(s): [g], 9.80665

Gravitational acceleration on Earth

constant(s): e,
2.71828182845904523536028747135266249
Napier's constant

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.
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 @

Measurement: Pressure in Millibar (mbar)
Pressure Unit Conversion @

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion B

Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @

Measurement: Density in Kilogram per Cubic
Meter (kg/m?3)

Density Unit Conversion @
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. X' Dimensionless Fetch

. emet Direction in Standard Meteorological Terms
. evec Direction in Cartesian Coordinate system

« A Dimensionless Constant
« P Density of Air (Kilogram per Cubic Meter)
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Download other Important Coastal and Ocean Engineering PDFs

¢ Important Calculation of Forces on e |mportant Hydrodynamics of Tidal
Ocean Structures Formulas @ Inlets-2 Formulas @

¢ Important Density Currents in Harbors ¢ Important Meteorology and Wave
Formulas @ Climate Formulas @

¢ Important Density Currents in Rivers ¢ Important Oceanography Formulas (af

Formulas [ ¢ Important Shore Protection
¢ Important Dredging Equipment Formulas @

Formulas [ e Important Wave Prediction
¢ |mportant Estimating Marine and Formulas @

Coastal Winds Formulas @

Try our Unique Visual Calculators

° % Percentage of number (& ° LCM calculator @

 EZ] simple fraction @

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
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