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A Method of the Ionospheric Scintillation Monitoring
Based on the FY-2 Satellite Signals
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Abstract: This paper describes the principles and methods of monitoring the ionospheric scintillation based
on the FY-2 Satellite operational telemetry signals and how the monitor works. The monitor watches real-
time satellite signals for scintillation in both amplitude and phase. The telemetry signal from the satellite is
one of phase modulation at 1. 7 GHz, which is stable in the emission amplitudes and accessible and accurate
in the signals loaded. It can be used in the research on ionospheric scintillation in and around China. As the
FY-2 Satellite is geostationary and monitors without changes inherent with the motion of the satellite, it is
easy to separate the temporal changes from the spatial ones, making it more advantageous than the monito-
ring with GPS. Designed on the basis of the receivers for broadened cloud imagery that are widely installed
across China and with the use of their antenna and channels and high and first intermediate frequencies, the
monitoring instrument in question will be readily accepted nationwide and joined in network monitoring. In
addition, it will be much more useful due to the availability of signal sources emitting the same frequency
in two different directions from the existing networked twin satellites. When combined with the GPS-based
dual-frequency scintillation monitors, this monitoring device will also be able to have access to the spectral
characteristics of the ionospheric scintillation.

Key words: FY-2 Satellite, ionospheric scintillation, monitoring

« K 863 T RIS & &I ¥ B B (2009AA127137 2007 AA12Z314) . B K [ K BL 2 3 4 & LA YT B I F (40674077) , P E R 4
SRS HAMET T H (CMATG2008M24) : [7] % 1)y
2008 4 9 4 20 HUCHE: 2010 4F 1 7 24 AiBER
AR R N4 TR I8 BEOR BT BT ST, Email : shb2003@126. com



%6

A IR E B TS

7 L 2 DR 6 O 2 3

15

HL B 2 TN R 2 45 T L 5 5 5 B B )2 i)
T B JE AN RN 25 4 5 | R A5 S 0tk B L RH 2 Y PR 3 B
PUERAR - B 2 8O B0 B 2 1938 {5 0 R 0 A A
L RN A R GRS DI IR
FE . PR R R E AF T N TR ARG EE L LU
F 0 FL 5 2 DR R i S R A . O A 5 L 2 T
PR 2 AT 50 P, 5 T2 AN R DU 45 Ay R 7 Ak o P 1) R BT
BLEA TR EZEh &ML KR Y
BUH . BEE 4 BRI S R85 R G 25 W) & 1
MREPE H 25 354, WD BIF 5% F, 15 J2 AR O ik — 20 1
1 HL 2 R A LG SR JBCHE it 3 £ b T 3 £
PREFHFRZ PR S ERERET 5SS
] R 58 4 2 1 43 T2 1Y DL O G Xof v )23 TR R
1A R W AR 43 A A HL 2 IR Y A
() — A~ TR A ) R 2 i U P A 1 B O A
SR

HEAT HL S J2 DR o S T 5 B AR %) 5 i S el ) 20 T
B R SR A5 B o A B T A S 0 T T AT
WM, 20 tH2 80 AR AR [ iy P AL 4B W5 i ViR IUKR
FAERALA A ETS-2 [0 LAY 136 MHz {5 by i
TR B ZNIRBE S B FERIThEE TR LR
HH B0 0 15 AR DR LA K L B 80 4R AR ETS-2
BRXH, EANSNT A GPS 55 M T i AE
ST RN ER I . EE R B G F TS B S
RBR A5 BIOHE T GPS A 25 )2 R W 0 3 4%
A A BRI R T GPS A 2 I R 2
RF W0 2R 456 2 A2 WA WL AT S 0 G A DAL A
AEAL R KRR H0 . o ] A e A% 5 F 508 BT B iR 2 55
B A TR LA 5 R AT B2 N RIS R K
SEEDOCTIEIE R T C OB TR R AE S R Y
W B A T VR DCAEDH R T ORI G A T
BAGS 4T UHF & Z AR R R GE . Fi
FIR K 2 23 [0 ) B 41 #F GEC Plessey GPS Build-
er22 FRGEWHERY b XS B IR HEAT TR SO R T
GPS 1 592 N IR M AL, = 2 A B8 067 A1 T 3% B 4
HEAT M, WFSE O TE M DX L2 3 B R 2 TR R I B
AR L R A — s R 36 S AT R
T GPS 55 )2 [N 4R W 4% ISM (Tonospheric Scin-
tillation Monitor) #47 H 8 2 N AR 5T .

H AT P A X8 A, g 22 DA R 1 T 7 ik 2 0 A

HGPS 55 R LEBMGES . A TATELTTMN
{5 BRIV W] A A5 I W B A . GPS #8822 IR R
A ASC AT 0 43 AT W R DAL R AR AL TN R . (HLJE
GPS {55 F TL R WL A5 5 1 R A 1 BT 3 i 1
TBABHEAE, T GPS TEMX BRIz 5, HIA
O 8 25 Ak () BT 45 T B I R s () i R 3% 5l ) Ak
AT A A% . AR DA RS S 0 B )2 TN R
D5 H T FR A 5 AR B 1 AH 7 A8 Ak b A2 2% o DA
BT T R PR R 2E A 7

EFU LB AN LTEFRNE =5 T
FEPAD G5 3R A5 5 1 H 2 R A . AR S Y
5T R I 5 T 45 38 0 5 A 7 L
JZINERIE A A FER S (D5 GPS 55 K,
By T2 1k TR A 5 JL DR 1 A8 Ak A 5 B )
7 (5 DEBMES LK, i FENAES 1 E
FA K 2 K, HSEPR bR 6 mT 0, I8 b vT DA i 2 81
38 DU A5 5 18 S AN 590 3% 80 0 A5 5 1) i 4 - 45 B4R
DENRRAE B . AT RIS =5 TR 453 5 5
HEAT FL B 2 TN MR IS DU [ B B R GPS 55 K A
FEL LA 5 W00 1 8 s 0 R B 3 B 5 s Y 1) 7K
ERIT AT 78 40 % B 5 B R A2 E R =
5 T 2 PR IS R 5 T 1] R P 5 2 DN M DO AL o
5IMZ 25 58 2 BRSO L F AR ) 1) R 4% v
S — P GE . TR 2 BB OHL R 3G i A ) AR
Bl TR T Sy AT [ B A A 2 ARl R M DA ) i
B AR e SR AE 4 B LA A

L M FY2 b 55 38 W {5 5 e i A
JZ N B Ji B

ENER Y ERca s SN N e S W R )
2GR AR5 08 B AAR LAY AL A . AR BRI B B E S
) 3K i AT IS ) R BRI ASE L O RIE AF 5 09 )L AR AL
ST LR AT FL 2 DR 14 M L AR A

Wz =5 TR T E 5 BE G = B R o
Pl g5 3 ) AR RE DN N BEAE S 4 . o il 55
MAEZ I — A ELEA R E 5 . EEBOE & AT R
JENPRI R . K = TR 55 38 P AE 5 R T R
P 977 20 2 Kbps 5 38 5 1 % dls L DPSK 1977
2RI 20 19 32 KHz 1) Bl 28007 P65 w2 LA PMJ7
2T 2 H 4y 1702, 5 MHz (8. 5 5 A3
[l 45 S A (EIRP) Jy 45 dBm DAL AR %2 5 ) O 45
Wi 1 £ 15 5 » B A o AT L 2 J2 AN R U 454 2 5



.
114 L

% 936 %

A B AR AL ey bRk Bt BT S AR o it I . R
P55 2 K 5wl AT A5 B R BE I RS . il T aE
N ECHE JEURD PR RS SRR 2 K 1 R R 5 | S 1 1 45 S
IBTEINED G T LR SO AT A DSP SR 5 19 A0 07 15
SIS o R TR B ) A A A e Y 42
o 1 DSP EE AU B 5 o DT A2 30 U A
5 1) SRR AR At AR O A BEATLE R

2 F RS DAL M A A 2 S

FEL V2 DAL S 00 0 114 2 1 A0 45 TR R A e e AL
FR A AR P S HL . IR S B UCOHL I S RE R - 2
WK zm =5 TR 55 8 DA 5 5 A DA 5 19 i )3 %
FHASE 5 WS PR AR AL A5 5 H S0 B 481 A 45 5 9 B
SR IBOHT AL TR 0K A5 8 5 K5 i B8 B AR 2 1) IR 0 4 6L 22
USB # H % 2 5046 40 23T 500, B0 4 383 5 AL
g DIRE R 48 USB 3% 1N PR A5 -5 S P Las ok /9
i 2 S AR B DR R A JEL 5 X 8l k4 0 b B3
T W 52 B AR 9 TR R 38 805 0 e s B A7

HT T 05 5 DT A i o S5 £ 5 s el
LAl EE CIRGEEI L YA NP S oal &k ]
PR A/D g e, th DSP A7 Bodl 40 21 71530 L B
JERBEIN KR S, 45 8. AL DR BRI 8 77 3k A G 2L
SR8 T M S TR A5 DA S R T IR
A 19 77 TR T IR A S A i A AR L
G AR THOREE T R . T REUE S A
B 3 R 7 A AR L A A0 AT 53 B3R B TR A 45 5 B R
Or R e A BLAE A S I IR A A . O R
A 2ok i 22 0 K A A A R A5 . T R
B0 I (0 i R AL 2 K T DN RR 5 1R Y S
IBAE ARSI T DL D s a] I DSP SR 4R i AH 37 £5
SR T R D AT A A A 2 Y B A
& i DSP ER{E A UL H B0 i 45 A A2 B e
ERcA LN R R A

R 0 i 0 A7 A 5 R A o 0 K df
RS A 014 38 A £ o ol R A R 67 P B AILARR X
T3 A I SO < R 3 R I R A B e
() 25 o WA i i o A AR 15 8 o D 25 3 o AR O A
FUAR L PR FEALE IR A9 15 6 5 BUS0E 4 — i 4 £or
300 AT R R L I A L A A AR D AR
BT o D R 9 A A5 - 19 S 23 L A5 2 AR 07 PR 2 B
BUAEAC AT o AR Hh 0 5 AR L 70 B AL A AR K0
IR NN ER= IR EEANPUE F /@8

B1 A I 15 5 B AL PR AR . AR
LAY 1702.5 MHz R 5 R S &N G5
SR, NT 5RE S BIERILES . K&
e 1 58 = B L H T 3 mo 40 1 K 2k L 5 —
HURE S 162, 5 ML 88 — Ol R 38 A4 H sl 1 25
Pl Ho A TS IR LR R L E S
R B A/D AR ) L i A DSP iE AT B0 Ab B
RS S A K AR S R B T
PR 15 5 SR AL D MR B B R 43, 4 A/D S e
J& S A DSP, il DSP i a3 %504 Ak B, 50 Bk 4% 9 i
5 Ay i AR A BE LR AR (5 8 . DSP g 4b
HR A 14 R A K% R B ML AR AR B USB 2 1
B BN BE A R L . by B0 Ak PR TSR 58 AT 5L
T (0 10— 25 43 BT AL BT 5 R A 7 1) TR R R
s TR BATAE . 2 S DSP R BOE 4b HE52 4
HE L, Ty A8 AL 45 « A 4 32 00 250 30 D 1) 7 A o oA okl 4
53 5 BB DA 5 10 S AR T 5 590 o s 8 45 55 1 e
Pk

1705.2 M—>| i A |—'| 1 |—'| 4 |—>| g y—‘
[

!
E S e BT
—’|1=$?&’ |—’|A/D |—'%§ B

B1 S Ak 2 e

Fig. 1 Data processing flow chart
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