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Abstract FY-3 is the second generation polar-orbiting meteorological satellite series of China. The first satellite named F Y-3A of this
seres was launched from Taiyuan in Shanxi Province at 03: 02 UTC on 27 May 2008. The new generation satellites series are to pro-
vide three-dimensional, quantitative, multispecirum global remote sensing data under all weather conditions, which will greatly help
the operational numerical weather prediction, global change research, dimate diagnostics and prediction and natural disasters monitor-
ing. They will also provide help for many other fields such as agriculture, forestry, stock raising, oceanography, hydrology and so on.

O bservations from all of the 11 instruments aboard this satellite are broadcast on L and X bands. Ground receiving stations oper-
ated by National Satellite M eteorological Center (NSMC) receive the data from FY-3A and then send the data to Center of Data Pro-
cessing and Service (CDPS) at NSMC in Beijing wutinely. The remote sensing data are processed by using various algorithms and dif-
ferent kinds of products are generated routinely with the high-speed computers and networks of NSMC. The data and products are
available to users worldwide.

The trial run of FY-3A took about six months follow ing its launch. FY-3A has been officially in operation since January 2009.
This paper introduces the F Y-3A platform, data transmission, payloads, and products. Major technical peculiarity and application ex-
amples are given as well.
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Table 1 FY-3A data transmission characteristics
S 2000—4096 bps
L 1698— 1710 M Hz HRPT 10 4.2 Mbps
N 7750—7850 M Hz MPT 18.7 Mbps
8025—8400 M Hz DPT 11 93.0 Mbps
2.3 , 3—10.
FY-3A 11 ,
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Table 2 Primary parameters of the instruments onboard FY-3A

VIRR) 0.44—12. 50" m 10 +55 4 1. 1 km 10 hit
(IRAS) 0.69—15.5%m 26 +49.5 17.0 km 13 hit
MWTS) 50—57 GHz +48 3 50 km 13 hit
(MWHS) 150—183 GHz 5 +53.35 15 km 14 bit
(MEFSD 0.41—12 50m 20 +55.4 0.25—1.0km 12 hit
(SBUS) 252—340 mm 12 200 km 12ht O
TOU) 309—361 mm 6 +54.0 50 km 12ht O
(MWRD 10.65—89 GHz 10 4;50 9—85 km 12 hit
0.2—3.8 m o .
(ERM) 0.9 5 ttm 2 +50.0 35 km 16 bit
(SIM) 0.2—50 *m 1 16 bit
3.0—300.0 Mev
(4 , SEM) 0.15—5.70 Mev
3 VIRR 4 TRAS
Table 3 VIRR spectral characteristics Table 4 IRAS spectral characternstics
A NEAN (mW/
*m) (300K) (A K) (Hm) (em™ Y m?°s1/ em) (hPa)
1 0.58—0.68 0.1 0—100% 1 14.95 3 co, 4.00 30
2 0.84—0.89 0.1 0—100% 2 14.71 10 CO» 0. 80 60
3 3.55—3.93 0.3K 180—350 K 3 14. 49 12 co, 0. 60 100
4 10.3—11.3 0.2K 180—330 K 4 14. 22 16 Co, 0.35 400
5 11.5—12.5 0.2K 180—330 K 5 13.97 16 CO, 0.32 600
6 1.55—1.64 0.15 0—90% 6 13. 64 16 COyH,0  0.36 800
7 0.43—0.48 0.05 0—50% 7 13.35 16 CO»/H,0 0. 30 00
8  0.48—0.53 0.05 0—50% 8 12. 47 30 0.20
9  0.53—0.58 0.05 0—50% 9 11. 11 35 0.15
10 1.325—1.395 0.19 0—90% 10 9.71 25 03 0.20 25
11 7.43 50 H,0 0.23 800
. (1) , 12 7.33 40 H0 0. 30 700
(160 nm) (2 mm). 13 6.52 55 H-0 0.30 500
14 4.57 23 N0 0.01 1000
3 (2) 15 4,52 23 N0 0.01 950
(2000 km) (250 m) 16 4.47 23 CO» N,0 0. 01 700
17 4.45 23 €0,/ N,0 0.01 400
’ 18 419 25 o, 0.01
¢ 7, MERSD); (3) 19 3.98 35 0.01
BGem D , 20 3.76 100 0. 002
(4, TRAS): (4) 21 0. 69 1000 0. 10% A
22 0. 885 385 0.10% A
> 23 0.94 550 H0 0.10% A
, , , 24 0.94 200 H,0 0. 10% A
25 1.24 650 H-0 0. 10% A
’ ’ 2% 1.64 450 HO  0.10%A
’ A abedo, 0. 10 %A 1/1000A.

( 4—6, IRAS, MW TS, MWHS);
5 ,

¢ 10, MWRD); (6)

)
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(89, SBUS,
TOU); (7)SIM  ERM s
C 2):;(®)
b b
9
5 MWTS
Table 5 MWTS spectral characteristics
NEAT
(GHz) (MHz) (K) (¢79) (K (XK
1 50. 30 180 0.5 >90 3—340 1.2
2 53.5%+0.115 O, 2X 170 0.4 >90 3—340 1.2
3 54.94 0, 400 0.4 >90 3—340 1.2
4 57.290 0, 330 0.4 >90 3—340 1.2
:NEAT  Noise Equivalent Differential Temperature
NEAN  Noie Equivakent Differential Radiance
NEAT  NEAN .
6 MWHS
Table 6 MWHS spectral characteristics
NEAT
(GHz) (MH2 (K (MHz) (9}
1150V m 09 0 =94 330
2 1501 m 09 0 =94 330
3183.31+1 H,0 500 1.1 30 =95% 3—340
4183.314+3 H,0 1000 0.9 30 =95% 3—340
5183.314+7 H,0 2000 0.9 30 =95% 3—340
7 MERSI
Table 7 MERSI spectral characteristics
A/
(Hm) (*'m) (m) (300 K) (A KD
1 0.470 0. 05 250 0. 45 100%
2 0. 550 0. 05 250 0.4 100%
3 0. 650 0. 05 250 0.4 100%
4 0. 865 0. 05 250 0. 45 100%
5 11.25 2.5 250 0. 50K 330K
6 1. 640 0. 05 1000 0. 05 90%
7 2. 130 0. 05 1000 0. 05 90%
8 0.412 0.02 1000 0.1 80%%
9 0. 443 0.02 1000 0.1 80%%
10 0.490 0.02 1000 0. 05 80%%
11 0.520 0.02 1000 0. 05 80%%
12 0.565 0.02 1000 0. 05 80%%
13 0.650 0.02 1000 0. 05 80%%
14 0.685 0.02 1000 0. 05 80%%
15 0.765 0.02 1000 0. 05 80%%
16 0.865 0.02 1000 0. 05 80%%
17 0.905 0.02 1000 0. 10 90%
18 0.940 0.02 1000 0. 10 90%
19  0.980 0.02 1000 0.10 90%
20 1. 030 0.02 1000 0.10 90%
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( 2,SEM) (Dong, et al, 2009).

FY-3A
, VIRR SEM
1 .

b

*

8 SBUS
Table 8 SBUS spectral characteristics
(nm) (nm )
1 252.00+0. 05 1+0.22—0
2 273.62+0.05 1+0.22—0
3 283.10+0. 05 1+0.2—0
4 287.70+0. 05 1+0.2—0
5 292.29+0.05 1+0.2—0
6 297.59+0. 05 1+0.2—0
7 301.97+0. 05 1+0.2—0
8 305. 87+0. 05 1+0.2—0
9 312.57+0.05 1+0.2—0
10 317.56+0. 05 1+0.2—0
11 331.26+0.05 1+0.2—0
12 339.89+0.05 1+0.2—0
379.00=1. 00 3+0.3
* 160—400 nm
9 TOU
Table 9 TOU spectral characteristics
(nm) (nm )
1 308. 68+0. 15 1+0.3.—0
2 312.59+0. 15 1+0.3.—0
3 317.61%0. 15 1+0.3.—0
4 322.40+0. 15 1+0.3.—0
5 331.3140. 15 1+0.3,—0
6 360. 1140. 25 1+0.3,—0
10 MWRI
Table 10 MW RI spectral characteristics
(
(GH2) (MH2) (K> ) (KO
10.65 V., H 180 0.6 1.2
18.7 V,H 200 1.0 2.0
23.8 V,H 400 1.0 2.0
36.5 V., H 900 1.0 2.0
89 V., H 22300 2.0 2.8
: FY-3A
s NOAA AVHRR.
HIRS.MSU.AMSU-A/B.SBUV. ERBS,
EOS/TERRA/ AQUA MODIS,
DMSP SSM/1 (Reale, 1994; Hollinger,

1990: Aumann, . 2003;

» 2001).
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11 FY-3A
Table 11  FY-3A Level 1 products
VIRR 1.1 km (102 min) 5 min ( )
MERSI 0.25—1.0 km VIRR( )
IRAS 17 km
MW RI (10—89 GHz) 7.5—51 km
MWTS (50—57 GHz) 50—75 km
MWHS (150—183 GHz) 15 km
SBUS (252—379 nm) 200 km
TOU (308—360 nm) 50 km
SIM /
ERM 28 km
12 FY-3A
Table 12 FY-3A Level 2 products
| (102 min) 5 min 59— 20% (102 min) 5 min
( ) ( )
2 5 km 0.5—2.0 K |
3 5 km 50 hPa |
4 5 km 5%—20% 1/
5 5 km 5%—20% 1/
6 ( ) 5.10 km 5%—20% 1/
7 550.17 km 3—8 W/m? 2/
8 1.10 km 15%6—30% 1/
9 1 km RMS 0.25 1 7/
0 1.5km.50 km. 15%6—25% ,
27 kmX 45 km 10%—20%
11 18 kmX 30 km 30% 2/
12 1000— 10 hPa 50 km 1.5—2.5 K 2/
0/ 0,
13 000—300 hPa 50 km 15%6—25% 2/
14 1000— 10 hPa 50 km 2/
15 50 km 2/
16 50 km 8%—15% 1 7/ NN
17 200 km 8%—15% 1 7/ NN
2
18 35 km . LW A0W/m™ =y
SW: 30 W/ m2
2
19 120° LW: 10 W/ m s

SW: 30 W/ m?
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Fig. 2 A global image mosaic from MERSI visible channel data on 19 July 2008

250 m

(a) (b
Fig.3 (a) The ice and snow distribution over the island in the northern part of Canada
observed by MERSI visible channel with a spacial resolution of 250 m
on 19 June 2008. (b) The M ERSI observation region
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Fig. 4 The typhoon“ NURI”observed from MWHS
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Fig.5 (a) IRAS window channel brightness temperature. (b) Retrieved temperature pwfiles in the Typhoon
“ Hagupit’ area, compared with T213 analysis in the same location and time on 22 Sep 2008
(The Vassdry and Vasswet indicate satellite retrievals for typhoon dry
and wet areas respectively, T213dry and T213wet are T213 analysis results)
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on 23 July 2008
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