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Abstract In order to evaluate the influences on the radio occultation sounding accuracy affected by occultation receiver errors,
we employ the EGOPS simulation software to evaluate the influences on the temperature, refractivity, density and pressure
profiles retrieval by occultation receiver noises respectively, which include the doppler biases and drifts, clock stability/single-
differencing, receiver thermal noise and multipath. METOP and GPS constellation are selected as LEO satellite and transmit
system respectively, and GRAS antenna is setting in the simulation process. From the 567 simulated occultation events, one
rising and one setting occultation events are tested in the simulation. The results show that the maximum temperature deviation
is reached to 2 K due to the influence of the Doppler bias, 0. 3 K due to the influence of the Doppler shift, 3 K due to the influ-
ence of the Clock stability/single-differencing, over 4 K due to the influence of the receiver thermal noise and 1.5 K due to the
influence of the multipath respectively. It can be seen that the worst situation for temperature retrieval is near the stratopause.
The major error sources are the impact of the Receiver thermal noise, Clock stability/single differencing and POD-induced
Doppler biases. For the purpose of statistical analysis, thirty occultation events are accounted to calculate the temperature re-
trieval deviation with the ECMWF data. We find that the average deviation of temperature reach 1 K at 45 km height, and the
standard bias reach its maximum at stratopause with the value of about 5 K, while the maximum deviation is 5 K at stratopa-
use. Through the simulation and inversion processing, the results we have been achieved are validated.

Key words Occultation receiver, EGOPS software, Errors, Simulation
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Fig. 1 Occultation events distribution for the full day
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Fig. 2

Temperature errors due to Doppler biases(a. the 22 setting occultation, b. the 474 rising occultation)
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Fig. 3 Temperature errors due to Doppler drift(a. the 22 setting occultation, b. the 474 rising occultation)

7.3 HHREEE/BRES

b AR P/ R 25 g 7 AR R R R 22 (AT 4) 5]k
) 22 5 M 474 SRS, TR 20 km &5 B L
THRBERZENT 0.1 K, o] b 2248 3, X fie 22 1)

50
(a)
40+
é 304
=
=
2 20 -
10+ 1% 10 [1sec Allan]
3x10 " [1sec Allan]
———= 1x10"[Isec Allan]
0 | | |
—4 -2 0 2 4

Temperature errors (K)

B X107 [1 sec Allan]) B IR IR 227E 40 km &
FEBFIR B 1 Ko P ) b 2035 3t J2 TR 0 B X6 5
22 SRR E/NT 2 K, Mixt T4 474 SR
MR ZEHIE S T — DAl —2. 8 KRZELE T2

50
(b)
40+
E 301
=
2o
2 20
10+ 1x10 " [1sec Allan]
3x10 " [Isec Allan]
———= 1x10"[Isec Allan]
0 | T .
—4 -2 0 2 4

Temperature errors (K)

B4 BHh R e/ SRS R IR IR 22 (a 55 22 B R BIER . b, 55 474 5 FTHERD

Fig. 4 Temperature errors due to Clock Stability/Single-Differencing(a. the 22 setting occultation, b. the 474 rising occultation)
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Fig. 5 Temperature errors due to Realistic Noise Model(a. the 22 setting occultation, b. the 474 rising occultation)
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Temperature errors due to Local Multipath /Period and Amplitude

(a. the 22 setting occultation, b. the 474 rising occultation)
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(a. the 22 setting occultation, b. the 474 rising occultation)
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(a. Standard case, b. Bad case)
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