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A Revision Model of the Calculation of Atmospheric Attenuation
in Water Fogs Weather
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Abstract For the problem of the big errors in the calculation of atmospheric attenuation under water fog weather,
starting from the physical phenomena of water fogs weather, through the revision of the existing model, a more
precise and reasonable model was proposed. And using the proposed model, the performance of free space optical
(FSO) communication system was analyzed, the simulated results pointed out that the relative errors caused by the
existing model can’t be ignored. The work can provide a theoretical basis for the evaluation and estimation of FSO
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communication system and other related domain in water fogs weather.
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Table 1 Parameters of the simulation

2

Values

1550, 1060, 850

Parameters

Wavelength /nm

Divergence angle /mrad 2
Emitting power /mW 100
Aperture diameter /mm 100
Receiver sensitivity /dBm —34
Distance /km 4

ArRETR AR E R 1.5 mm/h, & 1 S B Fp A AL 3
B (1R B % A 5 R DL R T L ) O R 5 o T A Y
ULEEE N 1 km, B 2 Sk R 115 00 B A
L P T R U (9 ¢ R (EM R BUA A7, NM. 3%
AREIERIRD) AR A5 R W] LUE

1) A& TEASE TR B30 ) R /<0 0 ek b 3 A 9 A5 7Y
BN DR I I 4 B R R T TR R X
B BT B B 2 IRk (S RFE M PERE .

2) fig DL W) S R L SO A W 55 A R A
8 %y 32 B 1) 32 DA /DN, TR G AR AR R, X
H T 0 A B D R S e ) T B G L Oy
940 nm) PG FE M 25 A7 K AP T A2 1 A0 I R U
{8 LA/ S Bl R AN 10 A 7 3K 5 R DL B K, 13

40
>
20 o
§ O eyt
§ -20
24 5/ ¥ —4=1550 nm, NM
& a0 [fx - -~ --2=1060 nm, EM
0 ' —04=1060 nm, NM
-60%;/----—--- r~ - A=850 nm, EM
- ’ —2=850 nm, NM
0.5 1.0 15 2.0
V' /km

T A T 5 R DL B DN S TR) Y 06 3R
Fig. 1 Relations between link margin and

messured visibility
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Table 2 Relative error under different rainfall intensity (V'=1.5 km,A=1550 nm)

Rainfall intensity /(mm/h) 0.5 0.8 1.6 2.0 2.5 3
Existing model 21.2 18.6 12.8 10. 3 7.5 4.8
Proposed model 26.4 25.6 24.0 23.3 22.5 21.7
Relative error /% 19.7 27.6 46. 6 55.6 66.8 78
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