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gation signal model is derived in this paper, the paper analyzes the solar radio burst interference mecha-
nism of navigation signal, the interference effects exist three effects, namely with the solar radio burst
flux, receiver performance, and the Angle of the Sun-navigation antenna height, synthesize the proposed
the influence of solar radio burst interfere with communication navigation equation. It is concluded that
the total integrated power of the solar burst flow in the navigation communication frequency band is
positively correlated with the decrease of the signal to noise ratio of the communication signal, and is af-
fected by the modulation of the height Angle of the sun-antenna and the effective area of the antenna,
and has a convolution relationship with the response function of the loop filter of the navigation receiver.
Then, this paper further analyzed the GPS lock-out signal during the solar radio bursts on 28 October
2003, 6 December 2006 and 4 November 2015. It is found that the loss-rate of different receivers at the
same site is different in the same event (receiver performances effect). The loss-of-lock rate of the same
receiver at different latitudes in the same event is different (Sun-antenna height Angle effect). In addi-
tion, under the condition of non-uniform spectrum of L-band (1~2 GHz) solar radio bursts in the same
event (solar radio burst flow distribution effect), the decrease of signal to noise ratio of L1 and L2 band

communication signals is also different. Therefore, the analytical correctness of the above influence equa-

2023, 43(2)

tion is verified by the observation characterization of the above three events.
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Table 3 Relationship between the phased lock loop and different receiver types during
the event occurred on 28 October 2003
HHLEL S FEREIHIEH R B B BiE % KR B BiE %

ASHTECH Z-XII3 43 11.62 2.33
ASHTECH UZ-12 12 8.33 0.00
ASHTECH Z18 11 27.27 18.18
TRIMBLE 4000 SSI 38 78.95 63.16
TRIMBLE 4700 9 22.22 22.22
TRIMBLE 4000 SSE 6 16.67 16.67
AOA SNR-8000 ACT 14 7.14 7.14
AOA BENCHMARK ACT 8 0.00 0.00
AOA ROGUE SNR-~8000 8 75.00 75.00
JPS LEGACY 7 14.29 14.29

H ORI BTAI11:02—11:12 UTC, ¥aRpYBERFE11:42—12:00 UTC,

4 2003 £F 10 A 28 HEHH/LNQEMNE S HAEBRFR

Table 4 Loss of lock present and the positions of several stations during
the event occurred on 28 October 2003
B4R H PR (LR ) R BH i B A L2 i R B L
IGS-NKLG 2.1°N, 9.4°E 74°50" 100% SR foim
IGS-BRAZ 47.9°S, 15.9°W 49°28’ 50%, FFEERT ALK
IGS-ALAC 38.2°N, 0.3°W 37°59’ 50%
IGS-SIMO 18.4°N, 34.2°W 36°30’ 50%
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Fig. 2 During 28 October 2003 events, the variation

of loss-lock rate of four IGS stations over time
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