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List of 24 Meteorology and Wave Climate
Formulas

Meteorology and Wave Climate &

Estimating Marine and Coastal Winds &

1) Air Temperature given Air-Sea Temperature Difference @

T, = AT + T Open Calculator (¢
B 303K = 55K + 248K

2) Air-Sea Temperature Difference @

AT = (Ta — TS) Open Calculator (%'

B 55K = (303K — 248K)

3) Coefficient of Drag at 10m Reference Level given Wind Stress @

Open Calculator @
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4) Coefficient of Drag for Winds Influenced by Stability Effects @

2 Open Calculator (%'
V¢ )

5) Coefficient of Drag for Winds Influenced by Stability Effects given Von
Karman Constant K

2 Open Calculator (%'

k

Z) —o-(2)

CD - ln<

2
@ 2.260241 = 0.4
In(Z22-) —0.07- (&)

6.1m 110

6) Friction Velocity given Height of Boundary Layer in Non-Equatorial
Regions C‘:

h-f Open Calculator @
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7) Friction Velocity given Wind Speed at Height above Surface @

Open Calculator (%'

U

BVi=k-

Open Calculator @

BVi-

PWater

1.5Pa

1.293kg/m?
1000kg/m?

B 34.06014m/s =

9) Friction Velocity of Wind in Neutral Stratification as Function of
Geostrophic Wind Speed @

Vf = 0.0275 - Ug Open Calculator (&

B 0.274725m /s = 0.0275 - 9.99m /s
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10) Geostrophic Wind Speed @

Open Calculator (%'

1

Ug — (—f) ) dpdngradient

p

1
B 10m/s = - 25.86
1.293kg/m? - 2

11) Geostrophic Wind Speed given Friction Velocity in Neutral
Stratification (3!

V Open Calculator (&
U, = _ 't
0.0275
6m /s
218.181 =
B 2181818m/5 = Gz

12) Gradient of Atmospheric Pressure Orthogonal to Isobars @

Ug Open Calculator (%'
dpdngradient - 1
of
9.99
B)25.83414 = +m
1.293kg/m-2

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/geostrophic-wind-speed-calculator/Calc-23785
https://www.calculatoratoz.com/en/geostrophic-wind-speed-given-friction-velocity-in-neutral-stratification-calculator/Calc-23791
https://www.calculatoratoz.com/en/gradient-of-atmospheric-pressure-orthogonal-to-isobars-calculator/Calc-23786
https://www.calculatoratoz.com/en/geostrophic-wind-speed-calculator/Calc-23785
https://www.calculatoratoz.com/en/geostrophic-wind-speed-given-friction-velocity-in-neutral-stratification-calculator/Calc-23791
https://www.calculatoratoz.com/en/gradient-of-atmospheric-pressure-orthogonal-to-isobars-calculator/Calc-23786

Meteorology and Wave Climate Formulas... 6/13

13) Gradient of Atmospheric Pressure Orthogonal to Isobars given
Gradient Wind Speed @

U2r Open Calculator (%'
Ugr o (ff)
dpdngradient - 1
of
10m/s — (4L )
B 25.85741 = -
1.293kg/m?*-2

14) Height of Boundary layer in Non-Equatorial Regions @

V¢ ) Open Calculator (%'

) 48m = 16- (62/5)

15) Height z above Surface given Standard Reference Wind Speed @

10 Open Calculator (&'
Z = 7
Vo
U
10
B3 6.6E"-5m = -
22m/s
( 4m/s )
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16) Rate of Momentum Transfer at Standard Reference Height for Winds

Ky

N
T, = CDZ . [J2 Open Calculator (9
B 1.5Pa = 0.09375 - (4m/s)’

17) Water Temperature given Air-Sea Temperature Difference @

T, =T, - AT Open Calculator (%'
@ 248K = 303K — 55K

18) Wind Speed at Height above Surface in form of near Surface Wind
Profile @

6m/s 8m 8m
99092 = A 22 _o07. (22
B0 3.990928m /s ( v ) <n<6.1m) 0.07 (110>)

19) Wind Speed at Height z above Surface @

V Z Open Calculator @
0 (1) ()
k Z

6m/s 8m
4.067292m /s = n| ——
B 4.067292m/s ( v ) n(6.1m)
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20) Wind Speed at Height z above Surface given Standard Reference Wind
Speed @

BU-

N
V10 Open Calculator (9
(L) 7
Z

22
B3 21.30975m/s = m/s

()’
m

21) Wind Speed at Standard 10-m Reference Level @

10
V10 =U- (7)

Open Calculator @

3|~

8m

10 \ 7
B 4.129565m /s = 4m/s - (—>

22) Wind Speed given Coefficient of Drag at 10-m Reference Level @

Open Calculator (%'
T

U= 0
Cpz

1.5Pa
@ 4m/s - \ 0.00375
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23) Wind Stress given Friction Velocity @

0. (i) v

PWater

1.293kg/m? 5
.046548Pa = [ ————=_— | .
B0 0.046548Pa (1000kg/m3) (6m/s)

24) Wind Stress in Parametric Form @

TO:CD-( P )-U2

PWater

0.000207Pa = 0.01- [ ———=L— ) . (4 2
& ? <1000kg/m3> (4m/s)
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Variables Used

« Cp Coefficient of Drag
« Cpgz Coefficient of Drag to 10m Reference Level
* dpdngagient Gradient of Atmospheric Pressure

o f Coriolis Frequency

e h Height of Boundary Layer (Meter)

e Kk Von Karman Constant

e L Parameter with Dimensions of Length

I Radius of Curvature of Isobars (Kilometer)

o T, Air Temperature (Kelvin)

o Ts Water Temperature (Kelvin)

e U Wind Speed (Meter per Second)

o Ug Geostrophic Wind Speed (Meter per Second)
o Ugr Gradient Wind Speed (Meter per Second)

e V40 Wind Speed at Height of 10 m (Meter per Second)
« V; Friction Velocity (Meter per Second)

e Z Height z above Surface (Meter)

e Zg Roughness Height of Surface (Meter)

o AT Air-Sea Temperature Difference (Kelvin)

e A Dimensionless Constant
e P Density of Air (Kilogram per Cubic Meter)
* Pwater Water Density (Kilogram per Cubic Meter)

e Ty Wind Stress (Pascal)
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e (P Universal Similarity Function
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Constants, Functions, Measurements used

e Function: In, In(Number)
The natural logarithm, also known as the logarithm to the base e, is the
inverse function of the natural exponential function.

e Function: 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), Kilometer (km)
Length Unit Conversion @

¢ Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion @

e Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion [3

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

¢ Measurement: Density in Kilogram per Cubic Meter (kg/m?)
Density Unit Conversion @
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Check other formula lists

¢ Calculation of Forces on Ocean Hydrodynamics of Tidal Inlets-2

Structures Formulas ['_‘: Formulas @

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

¢ Density Currents in Rivers e Oceanography Formulas @
Formulas (% « Shore Protection Formulas (&

¢ Dredging Equipment Formulas @. Wave Prediction Formulas (&

e Estimating Marine and Coastal
Winds Formulas @
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