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1. FY-3E Brief introduction of FY-3E

FY-3E, which is the first early-morning orbit satellite in China’s polar-
orbiting meteorological satellite family, was launched on July 5, 2021.

Its local time at descending node is 5:30 AM.

4 capabilities in category of FY-3E:

* High-precision IR + microwave combined atmospheric
temperature and humidity vertical distribution detection;

* Active C + Ku Radar for wind field accurate detection; - ssoosr /| FFIE
* Global optical observation with low-light imaging in 250- / e
meter resolution; .
* Comprehensive detection of the sun and space 9

i
®

»

environment. oooosT — 1200157

P. Zhang et al., 2022: FY-3E: The first operational meteorological satellite mission in
an early morning orbit. Adv. Atmos. Sci., 39(1), 1-8, https://doi.org/10.1007/s00376-
021-1304-7

0600 LST
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AR There are 11 instruments on FY-3E, 3 instruments are @ A

i | e = newly developed, 7 instruments are upgraded, 1 inherited
| kiR E it instrument.
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Dual- frequency wind radar

. ol 1 1
Mm%%@?& 1 1 — (WindRAD)
o2 5 Solar spectral irradiance new
N monitor (SSIM)
GNOS&E%EM(X
T2 3 Solar X-EUV Imagers (XEUVI)
L 4 MERSI-LL
: 5 MWTS-III
T 6 HIRAS-II
. . ¢ B
m% T 7 GNOS-II improved
3 SIM-II
9 SEM
AR BAX-EUVERARAX
10 Tri-IPM
11 MWHS-II inherited
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Schedule for the Commission Test of FY-3E @ A

NSMC

July 5,

so57 Satellite successfully launched

Oct.15, & Commissioning of satellite platform completed

' 2021
VTN

2022

Operation
Commissioning of instruments completed
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High Spectral Infrared Atmospheric Sounder (HIRAS-II) @ A

NSMC

Instrument Specification

Scanning 84 pixels / scan line, arranged in
Technique 3 x 3 arrays; swath 2700 km

HIRAS-II Benefits:
numerical weather
forecast

Potential Products: Resolution 1 degree (14 km at s.s.p.) IFOV
atmospheric

temperature z?nd Channel Characteristics
humidity profiles,

Spectral Spectral Spectral Radiometric Spectral
sea and land pectra’ ~ Sp resolution(cm  NEAT (NEAT@280K) Calibration Calibration
range (cm') range (um) A
surface ) Accuracy Accuracy
temperature, 650 ~667 cm | 0.8K 1K/0.8K
atmospheric 650~ 667~689cm | 0.4K 0.5K/0.4K
N 1168.125 [15.38~8.56 0.625
composition, dust, 689~1000cm’ | 0.2K 0.4K/0.3K
cloud cover, etc. 1000~1136 cm™' |  0.4K 0.5K/0.4K B
= ppm/5 ppm
~ IMT=AREe g o 0.4K/0.3K
0875~ g 65~521| 0625 [—mz5T7D
920 -] 0.3K 0.5K/0.4K
1920.625~ 5.91-3.92 0.625 2155~2300 cm! 0.3 0.5K/0.4K
2550 ' ' — 1
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HIRAS-II - NEAT @ A

NSMC
HIRAS-II NEAT HIRAS-II NEAT Compared with similar instruments

10! FY-3E/HIRAS NEdT @ BB 280 K in 2021.12.08 10" NEdT at 280 K Comparison in 2021.12.08
F T T T T T T T T T T ] F T T T T T T T

I I I
——MetOp-B/IASI at HIRAS Norm-Res
——SNPP/CrlS at Norm-Res
——FY-3D/HIRAS at Norm-Res
——FY-3E/HIRAS at Norm-Res

FY-3D/HIRAS Specification

FY-3E/HIRAS Specification

——NEdT FOV1
—NEdT FOV2
——NEdT FOV3
——NEdT FOV4
——NEdT FOV5

NEdT FOV6

ol NEdT FOV7
107 F 0.8k — NEdT FOV8
r — NEJT FOV9

— 0l
] 10°F O.BK\ 0.7K

10
500 700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 500 700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700
Wavenumber (cm'1) Wavenumber (cm'1)

Spectral Coverage and Resolutlon Comparlson

* All channels in the long-wave band, medium-wave band, and short- M/W WWWWWMMWWWWWW o]

wave band meet the performance requirements. M ¥ WWWWMW MM( SR

* The performance of long-wave and short-wave is comparable to that T AL T R ;
of the most advanced instruments in the world (IASI, CrlS). M‘r— W”WWWWMWWW "WN “RASm

Wavenumber (cm )
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HIRAS-II - Spectral Calibration Accuracy @ A

NSMC
& —#— FOV-2
& +— FOV-3
© —+— FOV-4
08 -044 098 -178 169 -319 274 342 196 = e Fove
5 FOV-7
MW -146 -092 118 -375 -504 -396 216 28 -122 & e
-20 . ' ! . : ' ; : '
SW 403 257 032 284 455 -346 -135 344 -345 L T T
éL?n FOV1 FOV2 FOV3 FOV4 FOV5 FOV6 FOV7 FOV8 FOV9

Spectral Bias/ppm

LW 1.01 1.14 1.39 1.03 1.14 1.41 1.42 1.15 1.31
MW 1.51 1.65 2.01 1.35 1.6 1.77 1.78 1.52 1.84 o : . 1 ! , ! : . J

5 10 15 20 25 30 35 40 45 50
SW 5.14 1.02 2.44 1.07 1.09 1.97 223 1.24 1.84 Sample

* The average deviation of spectral calibration of all detectors

in the three bands is better than 5ppm.

Spectral Bias/ppm

-20 1 1 | 1 1 1 1 1 |

* The standard deviation of spectral frequency deviation is 5 10 15 20 25 30 35 40 45 50
basically better than 3ppm.

March 22, 2022 8



HIRAS-II - Radiometric Calibration Accuracy

BT [K]

SNO compared with 1ASI

a) Mean BIAS
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NSMC

® The average deviation of radiation calibration is better than 0.3K for most of the long-wave and medium-wave channels, better than

0.5K in the short-wave window region and weak absorption region, and 1~2K in the absorption region channel.

® Deviation standard deviation of long-wave and medium-wave channels 0.2%1K, short-wave greater than 1K.

® The calibration accuracy of some channels (39/159 channels) of the short-wave spectrum exceeds the index (the index value is 0.5-0.6K,

and the calculated value is 0.7-2K).
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Micro-Wave Humidity Sounder -l (MWHS-II)

MWAHS-II has 4 frequency bands and 15 channels. It inherits the MWHS
and improves the overall performance.

The detection frequency of the Atmospheric Window area is changed from
150GHz to 166GHz.

Channel Characteristics
Channel Central frequency Bandwidth Dynamic NEAT Calibration

No. (GHz) (MHz) Range (K) (K) accuracy

1 89.0 1500 3—340 0.4 1.0/0.8

2 118.75+0.08 20 3—340 2.2 2.4/2.2

3 118.750.2 100 3—340 1.0 1.2/1.0

4 118.75+0.3 165 3—340 0.8 1.2/1.0 I S e e =

5 118.75+0.8 200 3—340 0.8 1.2/1.0 vowaersaer 1| [

6 118.75+1.1 200 3—340 0.8 1.0/0.8 £ e R i RV N S
7 118.75+2.5 200 3—340 0.8 1.0/0.8 -
8 118.75+3.0 1000 3—340 0.5 1.0/0.8 2 NI R

9 118.75+5.0 2000 3—340 0.5 1.0/0.8 £ SO UUUON U500 N W 11
10 166.0 1500 3—340 0.4 1.0/0.8 g 15 gemPwatervapor | L L 11 i

11 183.31+1 500 3—340 0.6 1.0/0.8 £ N
12 183.31+1.8 700 3—340 0.6 1.0/0.8 o I

13 183.31+3 1000 3—340 0.5 1.0/0.8 1‘ ENE T R
14 183.31+4.5 2000 3—340 0.5 1.0/0.8 . Voo oy N !

15 183.31i7 2000 3_340 0.5 1.0/0.8 o] 50 100 150 200 250 300 350 400 450 500

Frequency (GHz)
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MWHS-II - NEAT, calibration accuracy @ A

NSMC
25 T T T T T T T T T T T T T 18 | BlrightnessTemperaturelof MWHS-IIversusATN'!S I:LI
I FY3C Postlaunch [ FY3D Postlaunch [l FY3E Postlaunch [ | Specification e e i
. _ 1 | 1.6 I= _ if:t:
? KERRCERNE, SEETIERHE, ) 'ﬁJPSS_ 1 ATMS_ SNO,H% ]
S5t MBERTFEERYE, RERREFEK. | ¢
: HHKE B RTAT 0, | I
o 1) ,
Z
0.5r ]
0

12 13 14 15
Channel Number

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Channel Number

® l l l l I -F|Y3C -FYSID B F e ll:lATMS
i BEBRRCE, s, dBRFINEE, BBRITANS,
<4 -
i EE0-B4E R ANATMSIK FAH 4 -
o

]

—

1 2 3 d 5 6 7 8 9 10 11 12 13 14 15

o
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MWHS-II - calibration accuracy

© A

The NEDT and calibration accuracy of MWHS-II are significantly improved.

280
260
< 240 3
w
= -
= 220
m
- FY3c
200 P y=0.970x+11.001
180 : : : :
180 200 220 240 260 280
B (KD
280 ATMS
250 ¢
X 220}
(5]
=
= 190
[an]
- FY3E
160 y=0.992x+1.397 |
130 : - : :
130 160 190 220 250 280
TB s (KO
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Micro-Wave Temperature Sounder -1l (MWTS-III)

W RS
@

X

NSMC

The MWTS-III has improved detection. The 13 channels in the original 50~60GHz frequency band have been increased to

17 channels, including:

* Added 23.8GHz water vapor column total measurement channel.

e Add 31.4GHz window channel.

 Added 53.246 * 0.08GHz and 53.948 + 0.081GHz channels for tropospheric temperature detection at 4km and 6km.

March 22, 2022
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Channel Characteristics

Channel Central frequency Bandwidth \[1Y) Polarlzatl C::‘I:l::atlcon
No. (GHz) (MHz) (K) y

ONO U A WN B

23.8
314
50.3
51.76
52.8
53.24610.08
53.596+0.115
53.948+0.081
54.40
54.94
55.50
57.290344(fo)
fo£0.217
fo+0.322210.048
fo£0.32224+0.022
fo£+0.3222+0.010

fo+0.3222+0.0045

270
180
180
400
400
2*140
2*170
2*142
400
400
330
330
2*78
4*36
4*16
4*8
4*3

0.4/0.3
0.45/0.35
0.45/0.35
0.3/0.3
0.3/0.3
0.35/0.35
0.3/0.3
0.35/0.35
0.3/0.3
0.3/0.3
0.3/0.3
0.7/0.6
0.9/0.7
0.9/0.8
1.3/1.0
1.6/1.2

2.8/2.1

QV
QV
Qv
Qv
QV
Qv
QV
Qv
QV
Qv
Qv
Qv
Qv
QV

Qv

1. 2/0 8
1.2/0.8
1.2/0.8
1.2/0.8
1.2/0.8
1.2/0.8
1.2/0.8
1.2/0.8
1.2/0.8
1.2/0.8
1.2/0.8
1.5/1.2
1.5/1.2
1.5/1.2
1.5/1.2
1.5/1.2

2.5/1.5
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MWTS-III - calibration accuracy @ A

NSMC
cross calibration O-B (STD)
Calibration result
| tion FY3E MWTS-III vs JPSS-1 ATMS s
R 12/08 0.9393 4 -
BN Bigs e STD 04 51.76GHz
1.2/0.8 0.9343 st
B 12 : s
L 12/08 0.9496 -, ey
A 12/08 0.9431 - s
T 1.2/08 0.9431 '~ ~— o
0 - [ | H = 12.57.290384(fo)GHz
n 1.2/0.8 0.9432 ", 3 I 5 6 I 8 9 11 12 13 14 15 16 17 {wuljz-;;fg‘ézg:z
- 1.2/0.8 0.9452 -1 . 15}0;013222;01@22%
ﬁjﬁ 16 fo£0.3222+0010GH:
N 12/08 0.9412 S —
R 12/08 0.9412 oo
I 12/08 0.9412 T : :
On-orbit calibration uncertainty, the results of 17 channels all meet the requirements.
R 1.2/0.8 0.9432
P 1512 0.95456 _ . _ . L
13 R 0.9634 Compared with the simulation brightness temperature, the standard deviation of the
BT 1512 0.9686 calibration brightness temperature meets the requirements.
E 1512 1.0148
B 1512 1.1129 Compared with the synchronous observation data of JPSS-1 ATMS, most of the channel
R 2515 1.3549 deviations and standard deviations are less than 1K.
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Medium Resolution Spectral Imager (MERSI-LL) @ A

® MERSI-LL has a total of 7 channels, including 1 low-light channel and 6 thermal infrared channels, of which two
infrared split window channels (10.8 and 12.0 microns) have a spatial resolution of 250m, and the remaining channels
have a spatial resolution of 1000m.

® MERSI-LL 400nm bandwidth low-light channel, through 3-level gain settings, can realize the observation of visible light

reflected radiation with a large dynamic span near the twilight line.

Channel Characteristics

PO EETTED wavotamathim | o | ™ | LtypiTyp | SNR/NEAT | IFOV at
~ s m) Wim2/sr | Wim2/sr W/m2/sr Ltyp/Ttyp S.S.p.
4e-5(night) 7 1000 m
1 0.70 90 3e-5
50(day) 200 1000 m
2 3.8 350K 186K 300K 0.25K 1000 m
3 4.05 380K 185K 300/380K 0.25K 1000 m
4 7.2 270K 186K 270K 0.30K 1000 m
5 8.55 330K 185K 270K 0.25K 1000 m
6 10.8 345K 185K 300K 0.30K 250 m
7 12.0 345K 185K 300K 0.30K 250 m
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MERSI-LL
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K17

Sy sttt S

M 7 S5 i 22

Detector Number

Result - IR channel NEAT 035
0.3 i . i
Infrared channel performance significantly improved ~ _ " T
= 0.2
» NEdT of 1km infrared channel is better than 0.1K. E 0.15
» The NEdT of the 250m channel is better than 0.18K, and o PR
0.05
some detectors are better than 0.15K. 0 | e
1 11 21 31 41 31 61
Result- Low-light channel calibration accuracy ol gl
cross calibration result ’ __

* reference instrument: JPSS-1/VIIRS 01 7

* channel: low light 0ol 0

e assessmenttime: Aug.10-13, 2021 0:1.

« Compared with J1/VIIRS, the calibration deviation of the low-light T
channel LGS is -6.2%, and the calibration accuracy meets the S ——
requirements. 02

A - 26 MI?ESI 6'0
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MERSI-LL

Result - Infrared channel calibration accuracy

NSMC

cross calibration result

FENGYUN-3E & METOP-B SNO Distribution on 2021.09.19
Northern Hemisphere
7 —— e

reference instrument: Metop / IASI

320 prr T T S e R RS RaS
300 y=1.00230¢0846816 ] F o Bios=-0249329K(@Ttyp) Diff =-0.104865K
F o R=0999631 ] g 2L STD =0.0533003 |
Z 0L number=316 e E E ;
260 [ o = 5
e S S ] L gy ]
b - 3 2 mean
1500 2 20K = ] 4 = -
E . =20 ] . -0.105 0.074 0.068
A ® FENGYUN-3E ® METOP S g P |8'§5 I:lm o o om0 T o i o 28 bias 0.144 0.067
Wy me wig me w0 o e et Sy W 1\
BT. Rad. (K) Ref. BT(K)
WIS B P i - STD 0.063 0.032 0.053 0.038 0.037
i e RS PR G B tnee] BEreTTEeTeeTLR AL e
E iacomon: E 2 5l ‘ SD-00ee | 300[ y-l00M7c0936439 s [ Bias=0360931K@Ttyp) Dif =0.0744373K -
;E_‘::' Number=296 /’,,' E E - | pamb :::::’Sj‘ugs 3 g 2f STD 200381471 _] mean _ _ 0.098 _ 0.043
=2"F E . g 4 a0l . 3 S I 4 i e :
g0 4.05um ; W | iF / : L — B 1 CaASI bias  0.152 0.086 0.050
E P 4 1 3 5 | . ]
s Zeal 1 Fap 10.8 un 5,0 3
wE ] . s Wi SR O um r STD 0.215 0.157 0.191 0.215 0.230
=5 i P RN I B PR N I IS I S B . B El [ 1
Wm0 w0 %0 0 w0 0 e 20 0 a0 0w a0 PN i T IR I I I ) PP PP (PO IPINU IR AT e
BT. Rad. (K) Ref, BT(K) qBO 200 220 284"[0R i 2(?(? 280 300 320 ﬁSO 200 220 Z;Of BT?K)GO 280 300 320
. Rad, er.
d
zzn:.,.""|ruly'?)‘,‘.ylu.l‘f_h 4_.."u.[.‘.‘.(‘)r“..“.‘lu‘ o w _ . wy
0N R ——— 3 £ s 020180 ol roskersie AR AL RMUARME RS EARE B SR AR UM ARS AR
. R?=0.998586 E g 2: STD =00320347 ]| 300.: :::60;1591;;-50.626993 - = [ Bias =0303955K(@Ttyp) gg:%mi;zx
%zmé Number=1277 L ] .5 r g %0 B Rl ” _- g Hy :
= 1 R L R 41 B0E 4 = 5 | ——
- 7 72um li= 7 ] T Calibration accuracy
o E i e A 12.0 pm R
et ks L e e e e e Barlin oo o Lo ow ol o i o] B ofie vl g Pronufing ol o gl o g h 1
oo a0z %%?Radlz(%) #w o o BT[ZKG)O 2 845 20 w0 20 280 300 320 80 300 20 240 260 280 300 320 meets t e requ‘rements-

BT. Rad. (K) Ref. BT(K)
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Wind Radar (WindRAD)

215 e A T SR A
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WindRAD is the first active microwave
remote sensing instrument of the Fengyun
series satellites.

It is a dual-frequency, dual-polarization
radar.

It adopts a fan-beam conical scanning
system with an observation width of
over 1200km and a minimum detectable
wind speed of 3m/s.

It adopts C and Ku dual bands to work
simultaneously, each band includes two
polarization measurement methods,
horizontal and vertical.
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Wind Radar (WindRAD) @ ﬁ%
____tem | Specificaton | Commisionningresult ______

Central frequenc C-band: 5.4+0.010 GHz, C-band: 5.4 GHz,
9 y Ku-band: 13.256+0.006 GHz Ku-band: 13.256 GHz
Polarization VV. HH VV. HH
C-HH: 22.92km x 0.22km;
Resolution C-band: 25 x0.5km C-VV: 23.17km x 0.22km;
Ku-band: 10 x0.5km Ku-HH: 10.24km x 0.25km;
Ku-VV: 10.62km x 0.25km
C-HH: 1337km;
C-VV: 1327km;
Swath > 1200km Ku-HH: 1273km:
Ku-VV: 1272km
Sensitivity of wind C-band: 3 m/s(-26.2dB) . e
speed Ku-band: 3 m/s(-30.8dB) O et (WS <SEmie
C-HH: 0.3306/0.3545 dB;
Radiometric 0.5dB (wind speed=5 m/s) C-VV: 0.2912/0.3276 dB;
resolution 1.0dB (wind speed =3 m/s) Ku-HH: 0.3263/0.3450 dB;
Ku-VV: 0.3113/0.3319 dB
Radiation accuracy <0.6dB P(<:u 0(')213 33?7d<:IIBB

The test results show that all performance parameters of WindRAD meet the requirements for use.
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GNSS Radio Occultation Sounder-l1l (GNOS-II) @ A

NSMC
occultation events bending angle
Global distribution map of GNOS-II ionospheric
OCCUltatlon events %0 FY-3E GPS Bending Angle Errors for EUMETSAT 20 Bangle
70} 70}
60 | 60 |
550} : ;5:50:—
5 | O
o % 40: 1 % 40_*
: %30} ] %30:—
20} 20}
o} 10} :
; L
0 : : : : : 0 :
45 -10 5 0 5 10 IS 0 2000 4000
Relative Bending Angle (%) Num

+ GPSF[##4:230 « GPSETHE4:281 v BDS3FEEHEL: 236 & BDS3 I 7HEL: 283

GPS/BDS atmospheric occultation =>1000 Data timef July 20-26 o
Comparative data: 137-layer ECMWEF reanalysis field data

GPS/BDS ionospheric occultation >1200 Evaluation results: STD is less than 2% (10~35km)
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» the world's first solar X-ray-extreme ultraviolet dual-band
imager and the first domestic space solar telescope

» Two bands: X ray (0.6-8nm) and EUV (19.5nm)

» 8 channels:
X1:0.6-8.0 nm X2:0.6-6.0 nm X3:0.6-5.0 nm
X4:0.6-2.0 nm X5:0.6-1.6 nm X6:0.6-1.2 nm

RBPE (M=Z=SEE)
EUV1 (195 nm) EUV?2 (195 nm) - BARBRNES

» Through on-orbit radiometric calibration, the absolute
brightness distribution image of the sun can be obtained (for
the first time in the world)

» The first solar X-ray-extreme ultraviolet image was taken, which
was officially released on September 2, 2021.
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Solar X-ray and extreme ultraviolet images @ A

NSMC

FY-3E X-EUVI XRY (0.6-8nm) 2021-08-24 10:28 UT FY-3EX-EUVI EUV(19.5nm) 2021-11-09 01:15UT

Solar activities

FY3E-XEUVI EUV 20210823 04:46:19

oy

All performance parameters of XEUV
meet the requirements.

Active Areas on the Solar Surface, 23-30 August 2021 M1.6 solar flare on October 9, 2021
March 22, 2022 22



Solar Irradiance Monitor -1l (SIM-II) @

The combination of SIM-Il and DARA has realized the international joint observation of total solar
irradiance.

Solar Radiation Monitor-II (SIM-II) is a high-precision absolute radiometer with automatic sun
tracking function independently developed by China.

DARA (Digital Absolute Radiometer): It is a high-precision total solar radiation observation

instrument developed by the Davos Physical Meteorological Observatory/World Radiation Center
(PMOD/WRC) in Switzerland.

Detailed characteristics

Parameter Requirement
Spectral range 0.2um ~ 20um
Measurement range 0~ 1450W/m?
Sensitivity <0.05W/m?
Calibration error 0.001

March 22, 2022
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SIM-II - Calibration accuracy @ A

NSMC

The cross-comparison result of SIM-II conventional observation radiometer AR1 and American TSIS-1/TIM in 8.16-
12.7 is -0.35+0.032W/m2; the relative deviation of the two is -0.03%, and the correlation coefficient is 0.98.

1,362.4

—e—SIM-Il  —o—TIM 0.00E+00 13622 =10731x-99.208
2.

1,362.4 R*=0.9605

1,362.2 s -1.00E-04 1,362.0
¥ 13620 N 7
E 1,361.8 - v % -2.00E-04 s 1,361.8 0’
: = F
2 L3616 T -3.00E-04
E 2 1,361.6 (.
13614 7
E S
= 1,361.2 -4.00E-04

U 13614 4
1,361.0 ¥ /
1.360.8 ‘ | | ‘ | | ‘ | | ‘ ‘ -5.00E-04 T T T T T T T T T T T
8/15 8/25 9/4 9/14 9/24 10/4 10/14 10/24 11/3 11/13 11/23 12/3 8/15 8/25 9/4 9/14 9/24 10/4 10/14 10/24 11/3 11/13 11/23 12/3 1,361.2 : : : : : ‘
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SIM-I TSI

For the first time, the quasi-synchronous observation of the domestic instrument and the foreign instrument has been
realized on the same platform.

The relative deviation of the measurement results of the two is better than 0.05%; the accuracy of the total solar
irradiance product is comparable to the international level of similar products.
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Solar Spectral Irradiance Monitor (SSIM)

It is the first time of solar spectral irradiance observation by Fengyun
satellite. It measures the solar spectral irradiance through the
ultraviolet, visible and infrared channels to obtain the solar spectral

Spectral range (nm)

Spectral resolution
(nm)

Wavelength
Calibration Accuracy
(nm)

Absolute Radiometric
Calibration Accuracy

sun tracking accuracy

March 22, 2022

UV: 165-320
VIS: 285-700
NIR: 650-1650*

uVv: <1
VIS: €1
NIR: <8

UV: <0.05
VIS: <0.05
NIR: 0.1

165nm-240nm: £3%
240nm-1650: <2%

<0.1°

irradiance characteristics and capture the influence of solar activity

on the spectral irradiance.

grmiE. i

hockizE L
MREIMShA . 1
o RSl A 4 14 ‘| UV i 2
VISR Bl (1. ML
yismEs. |

wavelength
220-250 250-300 300-500 500-800 800-1000
(nm)
100- 1000- 2000- 3000-
SNR 350-500 | 500-1000 1000
350 2000 3000 1200

*1650nm-2400nm is the test band
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wavelength
254 297 185 254 297 435 507 546

185

Spectral
resolution

uncertainty  0.00167 0.00219 0.00192 0.00141 0.00363 0.00152 0.00259 0.00217 0.00207

UV1 [nm] UV2[nm] VIS[nm]
wavelength
185 254 297 185 254 297 435 507 546

0.9096 0.8656  0.8262 1.016 1.0092 0.9794 0.8028 0.7438 0.7136

Wavelength
Calibration  -0.00724 0.01274 0.01704 -0.0188 -0.01462 0.00958  -0.03025 -0.00468 0.02053
Accuracy

uncertainty  0.00145 0.00195  0.00297 5.22E-4 0.00152 0.00156 0.00415 0.00487 0.00205

Absolute Radiometric Calibration Accuracy: 165-240nm<3%; 240-1650nm <2%

All performance parameters of SSIM meet the requirements.
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* |tisthe first instrument in the world to carry out
high-sensitivity thermospheric-ionospheric airglow
detection for on-board multi-angle detection for
early morning orbit.

* For the special orbit of the descending node 5:40,
three detection channels are set up to capture the
fast changing characteristics of the thermospheric-
ionospheric airglow from 17:10-18:00 on the dusk
side and 5:10-6:00 on the morning side. Different
dynamical processes on the morning and evening
sides can be analyzed by differential processing of

the three probes.

March 22, 2022

NSMC
T TR |
T FY-3EE RGHIK : |
! ﬁﬂfﬁﬁj\ . (32. Sikg, 22W) |
| (-0 +&AriHiE) .
: 0 3% B B, 2 4 !
: (-30° ) (&% 4) |
I ol 3k #HC -
- (+30° #) .

S P
A

In order to ensure the consistency of the data of the
three probes and obtain reliable airglow variation
characteristics, Tri-IPM set up the on-board
calibration channel for the first time. In addition to
monitoring the long-term stability of the instrument, it
also serves as a transmission benchmark to ensure
the consistency of the data of the three probes.
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Tri-IPM L

Global distribution of airglow Magnetic storm response
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Space Environment Monitor -1l ( SEM-II ) @ ﬁ%

» Achieved multi-directional full energy spectrum (30 eV ~ 300 MeV)

particle detection TARARNES EATHBR

» Realize the magnetic field vector detection without extension rod, the

particle measurement accuracy is better than 25%, and the magnetic

field measurement accuracy is about 1%.

» Detect the distribution, structure and dynamic characteristics of

medium and high-energy particles in satellite orbits, changes in
magnetic field vectors, monitor the evolution trend of radiation belts in

real time, and predict radiation environmental disturbance events and

BT RS

radiation effects.
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Atmospheric temperature profile from MWTS-III

FY-3E_ MWTS-III_CHZ2_20210808

90°N . .

_ 300

45°N _
250K
0° | 200
150
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100

0° 45°E 90°E 135°E 180° 135°W 90°W 45°W
Vertical atmospheric temperature

950hPa

Typhoon Yanhua Observations
(2021-7-20)

200 220 240 260
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FY-3E sea surface wind speed (September, 2021)
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X-EUVI images

FY-3E X-EUVI EUV (19.5nm) 2021-07-11 1T:51UT

- L B ] L] 1aga

¥ |arcsecs) GE? jai

HEMC

FY-3E X-EUVI coronal solar activity product example (the left is an example product, which identifies the number and
location of the solar active region, the right picture is an example product made with on-orbit test data, the active
region number and location have not been identified yet)
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2. FY-4B Brief introduction of FY-4B

© A

NSMC

FY-4B, which is the first operational geostationary satellite in FY-4 series, was successfully launched from the
Xichang Satellite Launch Center at 0:17 on June 3, 2021, and was successfully positioned over the equator at
123.5 degrees east longitude at 17:07 on June 10,2021.

Commissioning began on June 17,2021.

There are 4 instruments on the FY-4B.
The main observation capabilities are similar to those of

FY-4A, with some significant performance improvements.

1
2
3
4

Advanced Geostationary Radiation Imager(AGRI)

Geostationary Interferometric Infrared Sounder(GIIRS)
Geostationary High Speed Imager(GHI)
Space Environment Package(SEP)

March 22, 2022
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Advanced Geostationary Radiation Imager (AGRI)

Channel Characteristics

- SNR or NEAT @ specified input IFOV at
wavelength interval S.S.p.

- 0.47 pm 0.45-0.49 um =90 @ 100% albedo 1 km

0.65 um 0.55-0.75 um >150 @ 100% albedo 0.5 km
0.825 pm 0.75-0.90 um >200 @ 100% albedo or 23 @ 1% albedo 1 km
1.378 um 1.371~1.386 um 2120 @ 100% albedo or 22 @ 1% albedo 2 km

1.58-1.64 um 2200 @ 100% albedo or 23 @ 1% albedo 2 km . Compared with EY-4A 1 new water vapor channel is
?

2.10-2.35um 2200 @ 100% albedo or 22 @ 1% albedo 2 km added, 4 channel band settings are optimized, and the
resolution of short wave and medium wave is
improved to 2km;

1.61 um
2.25 pm
3.75 um (high)  3.50-4.00 um <0.7K@ 315K 2 km

3.75 um (low)

3.50-4.00um  0.2K @ 300K or 2.0 K @ 240 K 4 km
* Each working mode of the instrument works normally,

6.25 um 5.80-6.70um 0.2 K @ 300 K or 0.9 K @ 240 K 4 km ) , :

and the scanning control accuracy, inter-line
6.95 pm 6.75-7.15um  0.25K @ 300K or 0.9 K @ 240 K 4 km registration accuracy, MTF, non-uniformity and other
7.92 um 7.24-7.60 um  0.25K @ 300 K or 0.9 K @ 240 K 4 km indicators meet the requirements.
8.55 um 8.30-8.80um  0.2K @ 300K or 0.4 K @ 240 K 4 km e The dynamic range of the instrument is set reasonably;
10.80 pm 10.30-11.30 um 0.2 K @ 300 Kor 0.4 K @ 240 K 4 km e All 16 channel sensitivities meet the requirements.
12.00 pm 11.50-12.50 ym  0.2K @ 300K or0.4K @ 240K 4 km « The SNR of the reflection channel and the sensitivity of
13.30 pm 13.00-13.60 um 0.5 K @ 300 K or 0.9 K @ 240 K 4 km the very long-wave channel are doubled compared to

the FY-4A.
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Geostationary Interferometric Infrared Sounder (GIIRS)

* The spatial resolution of the infrared channel is increased from 16km to 12km.

* The sensitivity is slightly higher than that of FY-4A.

* The resolution of the visible channel has been increased from 2km to 1km, and the star
sensitive identification ability and on-orbit positioning accuracy have been further
improved.

* Improve instrument temperature field and reduce instrument background radiation.

* The instrument detection band range, spectral resolution, spatial resolution, working
mode, scanning control accuracy, temperature control, visible light dynamic range and
other indicators meet the requirements.

* The instrument works normally and has stable performance.

Channel Characteristics

Spectral range (um) Spectral range (cm) Spectral resolution NEAR or SNR
14.7-8.85 um 680-1130 cm™? 0.625 cm'? 0.5 MW m2srilcm
6.06-4.44 um 1650-2250 cm? 0.625 cm? 0.1 mW m2srlcm
0.55-0.90 um N/A N/A 200 @ 100 % albedo
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Geostationary High-speed Imager (GHI)

* GHI, which is a new instrument on FY-4B, is the first
long-line array in geosynchronous orbit to achieve 1-
minute continuous imaging and observation
capability in a 2000km X 2000km area with a
resolution of 250m.

* The visible and near-infrared spatial resolutions are
doubled compared to ABI.

e Each working mode of the instrument works normally,
and the scanning control accuracy, inter-channel
registration accuracy, MTF, non-uniformity and other
indicators meet the requirements.

* The dynamic range of the instrument, the sensitivity
of each channel, and the SNR are significantly better
than the specifications. The NEDT of the infrared
channel is better than 0.1K, and more than 70% of
the pixels are better than 0.05K.

March 22, 2022

Central

wavelength
0.675 um

0.470 pm
0.545 pm
0.645 pm
1.378 um
1.61 um
11.4 pm

Channel Characteristics

Spectral SNR or NEAT @ specified
interval input

0.45-0.9 > 300 @ 100 % albedo
0.445-0.495 > 300 @ 100 % albedo
0.52-0.57 > 300 @ 100 % albedo
0.62-0.67 >300 @ 100 % albedo
1.371-1.386 >300 @ 100 % albedo
1.58-1.64 > 300 @ 100 % albedo
10.3-12.5 0.2 K@ 300 K

IFOV at
s.s.p.

0.25 km

0.5 km
0.5 km
0.5 km
0.5 km
0.5 km
2.0 km
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Space Environment Package (SEP)

* The flux intensity, energy spectrum distribution, and direction
distribution of high-energy particle sensor, medium-energy particle
sensor, and low-energy particle sensor all meet the requirements.

* The performance such as dynamic range, resolution, noise and
accuracy of the magnetometer all meet the requirements.
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3. Data Services Plan

Data services of FY-3E

Till March 10, 2022, the archived FY-3E data files accumulated 307 categories, 4.281 million, and a total of

482.1TB.

GNOS
1A 740 246 HIRAS

L1 2530 239 MERSI

L2 2170 3 MWHS
MWTS

SEM
SIM
SSIM
TRIPM
WRAD
XEUVI

March 22, 2022

3,771,160
595,818
1,130,214
25,736
24,422
137,964
21,320
1,438
21972
116,152
6,428

Data number of files Amount of data number of files | Amount of data stored
level (thousand) stored online (TB) online (TB)

7.28
352.80
241.30

0.39

0.23

1.92

0.00

0.00

0.03

40.51

7.10
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Data services of FY-3E

* The first batch of 13 types of L1 data of FY-3E 6 instruments released.

« Data from January 1-7, 2022, a total of 18,000 files, data volume 3TB. Data released from:

Data services website https://satellite.nsmc.org.cn/FY3E/html/data.html 'la n 12} 2022

‘Welcome to-FENGYUN Satellite Data Center,Please Signin NSMC Contact us. Help BRI
FENGYUN Satellite Data Center

2 NATIONAL SATELLITE METEOROLOGICAL CENTER
Fomc

. . FY-IE MERSI L1 Dola 250M) Oescrpion

SATELLITES DATA IMAGES PRODUCTS DOCUMENTS ToOLS T L e () D
FY3E MERSIL1 Dta GSOM_GEO) Po—

FYSE MERSILY Dt (KM GEO)

& € nsve FY-3E Shares First Batch of L1 Data

Accept the data usage agreement
and apply for an account

MERSI L1

Oescripton

uojiafan Quit My Ord: MyCart NSMC  Contactus Help
HIRAS L1
1 = FYSEHRAS L1 Data Ouscrpton H S
# TANSAT » FY-GEO % X FENGYUN Sate“lte Data Center s
£ -
e CFv3e  [CFvep  [JFvsc [JFv3e  [IFv3a
SatelitecTERc camEgvoumas) | ITFENIN — 2 NATIONAL SATELLITE METEOROLOGICAL CENTER
FY-3E 6028060 6504 OFD More.. Ve[ ] =0 ——
FY-4B 48503240 7946 | Imoge Data Name [please click to select Data lame... | Password: | | o
. SATELLITES | DATA | IMAGES PRODUCTS | DOCUMENTS | TOOLS
ECED 43817008 40054 | My Start Date [2022-03-10 | StartTime [00:00:00 ] Verty | 4008 MWTS L1
FY3C 164722232 14916 EndD: End Ti € FY3EMWTS L1 Data Doscrpton
B4R Tiatie 220z | s nd Date [2022-03-11 | EndTime [23:50:50 | Ossysigaiii Home > Apply for FY-3E in-orbit test data
FY-38 03144056 0208 | Time Range [ Each Day
n Forget Password? Register
FY-3A 65240902 32666
g s Spatial Sel [please click to select Spatial range... | % Apply for FY-3E in-orbit test data
gl Coverage i
S g e ge @intersect O Entirly Within User name. [fasjafan
FY-2G 10399406 0.6
MWHS L1
B2 amesis 1224 Email
FYSEMWHS L1 Dol Descrpton
FY-2E 11639080 1066 Fzees
FY2D 0455240 1148
Data Overview>> ¥/
R —
Statistics Fr3B FaA F2H 26 Fv-2r | Orbit Parameters XHTE
GNOS L1 ~
DOWNLOAD SINCE 2005 (MB ) TBUS P30 Prac 3 ) S T ensure ny conpliance with the chinese laws, regulations and rules on infornation
3,614,459,005 MB ‘ Twoline  F-30 FriC A3 FY-3E GNOS L1 Dot (AF) Doscrpton security. T agree not to use the data in any activities that will cause havn to the chinsse
S T national security, public interest or the legitimate rights or interests of others. T agree
. not to spread or publish the data without express pernission and consent of the producer of
Satalites 49
i Tablo | FY-30) PESCCEL30 the data. T agree not to use these data, or to develop or produce production for any
4‘ e 172 R commexcial purpose. I agree that any format or any replica of these data are treated exactly
g o 559420 5 - [ WindRAD L1 as the oziginal., I agree to give clear indication of the copyright omer, Mational Satellite
FY-3E WindRAD L1 Data (C band, ascend) Meteorological Center (NSMC), China Neteorological Administration, in a prominent position
& ves 124,035 2 FY2E WindRAD L1 Data (C band, descond) of all the results that are devived from these data. ;
. 4 FYSE WindRAD L1 Data (Ku band, ascond) :
& Download(zihy 22477 c8 FY-3E WindRAD L1 Data (Ku band, descend) ! have read and agree with the above Terms of Use.

Apply

I want to apply

=
A China istration National Satellite Center  Copyright © NSMC 2013, All Rights Res:rved.é
(@, ‘& Email dataserver@cma.gov.cn 101080021345
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Data services of FY-3E NSMC

* Since February 2022, FY-3E's WinRAD, MERSI-LL spectral response function, MWTS-3 RTTOV band
information, and MWHS-II, HIRAS-Il commissioning data have been provided to ECMWF, NWPSAF,
KNMI (Netherlands Meteorological Institute) ), IACP (Institute of Automation and Control
Processes, Far Eastern Branch of the Russian Academy of Sciences), and Russian LORETT

Engineering Company.

ftp://NWPSAF _FY3E HIRAS:DSWEjW_A@ftp.nsmc.org.cn
ftp://NWPSAF_FY3E WRAD:DSWEjW_A@ftp.nsmc.org.cn
ftp://KNMI_FY3E_HIRAS:DrWvi_80@ftp.nsmc.org.cn
ftp://KNMI_FY3E_WRAD:DrWvi_80@ftp.nsmc.org.cn
ftp://ECMWEF_FY3E HIRAS:TYaQ7r 6@ftp.nsmc.org.cn
ftp://ECMWEF_FY3E WRAD:TYaQ7r 6@ftp.nsmc.org.cn
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ftp://NWPSAF_FY3E_HIRAS:D8WEjW_A@ftp.nsmc.org.cn/
ftp://NWPSAF_FY3E_WRAD:D8WEjW_A@ftp.nsmc.org.cn/
ftp://KNMI_FY3E_HIRAS:DrWvi_80@ftp.nsmc.org.cn/
ftp://KNMI_FY3E_WRAD:DrWvi_80@ftp.nsmc.org.cn/
ftp://ECMWF_FY3E_HIRAS:TYaQ7r_6@ftp.nsmc.org.cn/
ftp://ECMWF_FY3E_WRAD:TYaQ7r_6@ftp.nsmc.org.cn/

Data services of FY-4B

Till March 10, 2022, the archived FY-4B data files accumulated 253 categories, 24.638 million, and a total of

429.5TB.

Data number of files Amount of data stored
level (thousand) online (TB)

45,963,864 622.08
L1 2,150,748 204.46
L2 440,558 5.60

March 22, 2022

Bty RIHEAGIESIES (TB)

AGRI
GHI
GIIRS

SEP

FGM
LEPD
MEED
MEPD
PLAT
RTU

876,432
41,991,162
5,546,394
12,462
12,440
12,550
12,450
66,412
12,438

198.47
210.53
362.03
0.04
0.25
0.02
0.04
60.73
0.01
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