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List of 14 Radio Wave Propagation Formulas

Radio Wave Propagation ¢

1) Distribution of Rain Attenuation @

2.1, G Open Calculator (&'
QBPR=1+
7D

9. 10.49098k
() 34.39383dB = 1 + m)

7 - 0.2km

2) Earth Station Altitude (%'

hy = hyain — Liglant - sin( 49e1) Open Calculator (%'
B0 199.9939km = 209.44km — 14.117km - sin(42°)

3) Effective Path Length @

A Open Calculator (%'
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4) Effective Path Length using Reduction Factor @

Leff = leant . rp Open Calculator &
@ 11.99945km = 14.117km - 0.85

5) Horizontal Projection of Slant Length @
2
Lg = Lgant - COS(ZOGI) Open Calculator (9

B0 10.49098km = 14.117km - cos(42")

6) Plasma Frequency Terms of Electronic Density @

fp =90.4v/N Open Calculator (¢

@ 45Hz = 9 - v/25m?

7) Rain Attenuation in Decibels @

b Open Calculator (¢
A_p:(l'Rp'leant'rp pen Cailculator
B0 0.780338dB = 0.03dB - (10mm)"#*(WB/km)/(8/™) . 14,11 7km - 0.85

8) Rain Height (¥
] 2
hrain = Lilant - Sln(Z@ el) + h, Open Calculator (9

B0 209.4461km = 14.117km - sin(42°) + 200km
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9) Reduction Factor using Slant Length @

L
rp _ eff
leant
B3 0.850039 = _ 12km
‘ ~ 14.117km

10) Regression of Nodes @

n- SCOM
Nyreg — 5

2
Agemi * (1 - 62)

0.045rad/s - 66063.2km?

B0 0.009044rad /s> =

(581.7km)” - (1 . (0.12)2)

11) Slant Length (&'

Less

I'p

leant -

B) 14.11765km = 12km

0.85

12) Specific Attenuation @

A

Bo=1—

eff

360dB
.03dB =
@ 0.03d e
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13) Specific Attenuation in Clouds or Fogs @

A L-b Open Calculator (&
. sm(LO 1)

8kg - 1.332(dB/km)/(g/m>)
sin(42°)

@ 15.92514dB =

14) Total Attenuation (&'
A= Leff - o Open Calculator (&'

@ 360dB = 12km - 0.03dB

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/specific-attenuation-in-clouds-or-fogs-calculator/Calc-41679
https://www.calculatoratoz.com/en/total-attenuation-calculator/Calc-13022
https://www.calculatoratoz.com/en/specific-attenuation-in-clouds-or-fogs-calculator/Calc-41679
https://www.calculatoratoz.com/en/total-attenuation-calculator/Calc-13022

Radio Wave Propagation Formulas... 6/10
Variables Used

. 49e| Angle of Elevation (Degree)

A Total Attenuation (Decibel)

A Specific Attenuation due to Clouds (Decibel)
. Ap Rain Attenuation (Decibel)

* Agemi Semi Major Axis (Kilometer)

« b Specific Attenuation Coefficient (Decibel per Kilometer per Gram per
Cubic Meter)

e D Diameter of Rain Cell (Kilometer)
e @ Eccentricity

. fp Plasma Frequency (Hertz)
« hg Earth Station Altitude (Kilometer)
e hy,in Height of Rain (Kilometer)

L Total Content of Liquid Water (Kilogram)
o L ¢ Effective Path Length (Kilometer)

« Lg Horizontal Projection Length (Kilometer)
e Lgjant Slant Length (Kilometer)

¢ N Mean Motion (Radian per Second)
e N Electron Density (Cubic Meter)

* Nieg Regression Node (Radian per Square Second)

e PR Distribution of Rain Attenuation (Decibel)

° rp Reduction Factor

. Rp Rain Rate (Millimeter)
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o« SCOM SCOM Constant (Square Kilometer)
e O Specific Attenuation (Decibel)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: cos, cos(Angle)
Trigonometric cosine function

e Function: sin, sin(Angle)
Trigonometric sine function

e Function: sqrt, sqrt(Number)
Square root function

e Measurement: Length in Kilometer (km), Millimeter (mm)
Length Unit Conversion @

e Measurement: Weight in Kilogram (kg)
Weight Unit Conversion @

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

e Measurement: Area in Square Kilometer (km?)
Area Unit Conversion @

¢ Measurement: Angle in Degree (°)
Angle Unit Conversion C‘:

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

e Measurement: Angular Velocity in Radian per Second (rad/s)
Angular Velocity Unit Conversion @

e Measurement: Sound in Decibel (dB)
Sound Unit Conversion K

¢ Measurement: Angular Acceleration in Radian per Square Second
(rad/s?)
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Angular Acceleration Unit Conversion @

e Measurement: Specific Attenuation Coefficient in Decibel per Kilometer
per Gram per Cubic Meter ((dB/km)/(g/m?))

Specific Attenuation Coefficient Unit Conversion ['_‘1
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Check other formula lists

e Geostationary Orbit Formulas @ e Satellite Orbital Characteristics
+ Radio Wave Propagation Formulas ['_‘1
Formulas @
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