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Effects of Atmosphere on Radiative Transfer Characteristics
and Salinity Retrieval on Spaceborne Salinity Meter
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Abstract Using the MPM93 model, the L-band of atmospheric radiation parameters and salinity meter
observation brightness temperature under different weather conditions are numerically simulated based on the
microwave radiation transfer equation, and using the maximum likelihood estimation algorithm to the inversion of
sea surface salinity, which research the influence of different weather conditions on the sea surface salinity
retrieval value. The simulation results show that the atmospheric radiation parameters of cloud, fog and haze which
considered the effects of suspended droplets are almost the same as those in clear sky, and the influence of them
can be neglected. However, the influence of rainfall on atmospheric radiation parameters can’t be neglected, and
the error of salinity retrieval increases obviously with the increase of rainfall rate. When the rainfall rate is fixed,
the salinity inversion error decreases with the increase of sea surface temperature, and the salinity retrieval error is
smaller under low salinity value. Besides, the salinity retrieval error changes decrease after increasing with the
increase of sea level atmosphere temperature. Furthermore, the influence of sea surface windspeed, sea level
pressure and sea level vapor density on salinity retrieval error are very small.
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Table I Cloud, fog, haze and rainfall distribution parameters
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Fig. 7 Curves of upwelling (left) and downwelling (right) radiation brightness temperature under different weather conditions
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0() 10 20 30 40 50 60 XS5 AAKKZEERIMNIEELATHEERERE
NEFF/°) Table 5 Salinity retrieval error under different sea level vapor

10 ERERTERBENRTRE

Fig. 10 Salinity retrieval error under rainfall conditions

®2 TRBREEMNMHERTHRERERE

Table 2 Salinity retrieval error under different sea surface

temperature
R I 5% 2 /psu
AGHA/C)
275K 295 K 305K
29.36 0.96 0.42 0.34
38.49 1.06 0.46 0.37
46.29 1.17 0.52 0.41

2951305 K B, /NEAE AL T #h iR 2, R33N
HMSHORAE, R 305 K, R0
20, 30140 psu B, /R B8 T AN [6) A 10 35
JERZE . R4 RHMSEAE, WRIRE 305K,
T X S350 S, 15120 m/s BF, ZNFT 10 R AN [H
AR B R iR 22 . R S N HAW SO R, i
R E H305 K, KIEEN N HT, 10F115 g/m’if,
ANFEAGf, ANEEO T IR iR 2%, £oN
HABSEOAAE, WFRIEE 7305 K, ¥ 1E S5
9970, 1013111028 hPa B, ANFEAG M, /ANHITE G
TSR R R 2, KRR K M /NS ORI T
ECMWF [ 2014 4F 7 ] g V1 F- 2 SR (A 505 . %
7 A HAMSEAAS, HERIRE K305 K, RIS

x3 TREBRZFEMN/IWELTRERRIRE

Table 3 Salinity retrieval error under different sea surface salinity

ER B R 1R 2% /psu

AGH/°)
7 gim® 10 g/m’ 15 g/m’
29.36 0.34 0.34 0.34
38.49 0.37 0.37 0.37
46.29 0.41 0.41 0.41
*x6 ARAEBEESERIMNEEATHEERERE
Table 6 Salinity retrieval error under different sea level pressure
b R 25 /psu
NI/
970 hPa 1013 hPa 1028 hPa
29.36 0.34 0.34 0.34
38.49 0.37 0.37 0.37
46.29 0.41 0.41 0.41

A278.15, 288.15F1303.15 K i, AEAS A, 7/
PR BT £ B PR 22

MATEERGR2~NDE, ERFEWRL T, %
S 7 i 72 Wil A T 2 I R A g s/, HAE IR ER
JEE DX B R 22 /0N, A v A U AR o
IF, R R R 22 L BN D, R ) e TR IR A
TR, Ry 22 K2 R0.1 psu, T 1H KU . KR
JEE I g TG0 FE R 17 00 T B8 S T8 ) 52 M B AR
AL 2

®7 TRBR[EMN, MABATHERERE
Table 7  Salinity retrieval error under different sea level
atmosphere temperature

R R R % psu T IR 2 psu
AGH/(%) NG/
20 psu 30 psu 40 psu 278.15K 288.15K 303.15K
29.36 0.29 0.32 0.37 29.36 0.09 0.34 0.28
38.49 0.33 0.35 041 38.49 0.10 0.37 0.30
46.29 0.37 0.39 0.44 46.29 0.11 0.41 0.33
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