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1. FY-4B/GIIRS Instrument and Observation Overview
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radiation products for almost four years.
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IR detector with 16x8 sparse layout

Wavenumber [cm%]

The FY-4B/GIIRS (GIIRS-B) was launched on June 3, 2021. Since June 29, 2022, NSMC has operationally disseminated the L1

The sounder is a Fourier transform spectrometer based on Michelson interferometer and measures the upwelling IR radiance in

two spectral bands: the long-wave IR (LWIR) band from 680 to 1130 cm-1, and the mid-wave IR (MWIR) band from 1650 to 2250

. X

cm-1.

Each band is equipped with a sparsely arranged detector of 16x8 pixels.
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1. FY-4B/GIIRS Instrument and Observation Overview
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FY-4B/GIIRS scanning mode at 133°E

» GIIRS-B scans the Earth in a “step-stare” mode. At each dwell, it collects 128 interferograms in 10.4 s,

and then jumps to the next adjacent dwell. The spatial sampling on the Earth surface is 12 km at Nadir,
and one dwell covers an area of 384x192 km.

» Due to the small size of the detector, the observation mainly covers China zone and its surroundings. One
coverage consists of 27 dwells x 12 scans, and takes about 1.5 hours. At the beginning of each Earth scan
sequence, a DS view and a ICT view are observed and used for radiometric calibration.

» From 2022.04.12 to 2024.01.31, FY-4B satellite was operated at 133°E. In February of 2024, as FY-4A is
about to run out of fuel, FY-4B satellite drifted from 133°E to 105°E to take over the observation of FY-4A.
Since 2024.02.27, FY-4B/GIIRS has been operated at 105°E.

FY-4B/GIIRS Bright Temperture Image @ 900.0 cm‘l320
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2. On-board performance and stability: Noise wrt instrument responsivity

On-Orbit NEdR from BB at 800 cm™! On-Orbit NEdR from BB at 1778.75 cm™
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evaluated using calibrated radiance of BB and DS. Due to defects LON Ind LON Ind

in LWIR detector, the NEdR of Pixel-16, -17, -31, -96 is larger than
others, especially that of Pixel-96.
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2. On-board performance and stability: Noise wrt instrument responsivity

FY-4B/GIIRS On-Orbit InsResp Monitoring for FOV-72
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> Due to the icing of volatile silica gel on the cold optics, GIIRS spectral responsivity (transmittance) gradually decreases over time. Especially at the channel of
800 cm, as of June 2026, the InsResp has decreased by 60% compared to the early launch. And also the NEdR degraded as the InsResp decrease.

» Unfortunately, the sounder docent has blowdown piping, so the spectral responsivity and sensitivity cannot be recovered through heat decontaminatiop.
NSMC




2. On-board performance and stability: spectral calibration accuracy
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H20 window of 1680~1720 cm-1). 5

NSMC




3. Recent activities for radiometric calibration improvement

Spectrum-Bias Mean=+5Std

3
2 2024.07.02~2024.07.29
¢ |
01
%) 1] WNM.WWM
2
3 | | | | |
FY-4B/GIIRS wrt M?;ggfélfflzggg,{’f)vation monitoring 700 800 900 1000 1100
20 o) 2023.05 “ Spectrum-Bias Std
15 -U£2.UD 5 7
10 N 7 ﬂ_! p /
¥ g5 ; &:‘ 1[ \ 4
E ] g Y, J V) M| . /” 23'
i o5 g R éé::« S AR o L A ¥
ot RS S eIy
—— 800.0cm-1 1040.625cm=1  —— 720cm-1 \u-‘\\i :ﬁﬁm 11 MWWWWWWW\WW
157 900.0cmt  —— 703.125cm-! e V‘h 0 | . . . .
=20 A N 700 800 900 1000 1100
40 - \ Spectrum-Bias Mean+5td
e s e 2024.10.27~2024.11.29
3.0
¥ 35 < 1-\
& 20 e 0
E 15 I A ) | A A W m% I jm- l. w‘ a M. _1 | M
1.0 ﬁﬁl. A’-‘{ f ¥l w g &v \\P\“ -2 A
0.5 % ¥ \ VJ ‘g&?‘w‘-‘fwmhmg N v“wh‘vqr‘*wMM -3 } ! } } !
00 L L | P 700 800 900 1000 1100
c:'\'gl}7 Q’\q‘b QQJ’LQ 0‘3'9 \.Q'\f) \.'\rgb \’:"Q’» 'O:}D. 0‘\"\6 Q"vgb Q"v’i\ g”;’f, 0‘7"'{\ g”;'\’% Qb'\b S & 0’\’]’@ gq:& \9’}0 'O"Qb. 0‘\"0’], Q”"Qb. ob'& Q"”']/Q 0'\"\“ QQ;Q 2 5 Spectru m-Bias Std
LA S L 1 Gl L L YU S S R Sl (A N N A M Y V) Sl Sl S Sl )
R U L U U L i U L LR U R L L R P P P P N
» During the first two years (2022~2023) of monitoring the g3
[
ape . R . . . R m 2
stability of radiometric calibration, we found that the radiometric
Ly W
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» This is caused by the background radiation changing with the
Angle of the scanning mirror.
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3. Recent activities for radiometric calibration improvement

Field Stop Tertiary U;I Metrology Laser
[ W U
Earth | Primary ‘I Interferometer Mudule
I e T e 1.7 ——
|
N
|
N [
|
|
g | —JJ—Moving Mirror
Gy |
- | Metrology Detector
| . .
Telescope Mudule Aft Optics Window . )
Iy St IR = 1 LWIR Spring-Summer Autumn-Winter
[ | ) A Y~—F="_| Detector Module Y. Fliop =0 Y. Flip = 1
| P > e aw Flip = aw Flip
[ Scan Mi Al - : \ ichroic \ ; MWIR
L T Detector Module
|
| (North-South) - = | Visible Imager | l
| #7|/ gcan Mirror | [ MWIR |
' J(East-West) | [ Dichroic :
| g . . i
| |
|

| Scene Selection Module

— e a1

Aft Optics Mudule

EW mirror position angle 1: more self-emission into FOV
EW mirror position angle 2: less self-emission into FOV

>

Due to sunlight, the self-emission of the scanning mirror of geostationary instruments is the main contributor to changing the
background radiation.

Since GIIRS-B uses a two-mirror orthogonal scanner, the change of the north-south scanning mirror accompanying the satellite
flipping maneuvers is the root cause of the radiation mutation.

Recently, we have developed a scanning mirror induced deviation correction algorithm to improve the radiometric calibration. 2
7
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4. Results: LWIR spectral deviation of GIIRS-IASI SNOs

GIIRS-1ASI SNO Criteria:
Time difference: <=1200s
Pixel distance: <=12 km

0 FY-4B/GIIRS wrt MetOp-C/IASI Daily Averaged SNO Spectrum (2025.09.01~2025.09.18)
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4. Results: Time series of GIIRS-IASI SNOs deviations in LWIR channels
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Time series of GIIRS-IASI SNO deviation
based on reprocessed data

» The time series of GIIRS-IASI SNOs radiometric deviations, which fully covers one cycle during which the satellite

performed two Yaw-Flip maneuvers respectively at the autumnal equinox in 2025 and the vernal equinox in 2026.
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4. Results: Time series of O-B based on GIIRS-IASI SNOs data
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» The RTM is RTTOV 12.1;

» The NWP background used for O-B analysis of GIIRS operational data is based on the CMA GRAPES
forecasts, while for O-B of reprocessed data is ECMWEF ERAS reanalysis.
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Attribute Creation Order: |Crea‘ti0n Order NOT Tracked

Number of attributes = 58 Add Attribute Delete Attribute

. . Name Array Size Value[S01(...) ~
» We plan to update the GIIRS-B L1 business processing s tionalamotation Scalar | Lu Les
. . egin Line er
algorithm this month. Begin Pizel Nurber 1 1
Bezin Wavenumber 2 678. 75, 1648. 75
L g she CAL Softwarelpdate_Date Scalar 2022-06-17
» In my opinion, to facilitate the use of data by users, O Soreace Verei o T — =—{ V1. 2.0
- - Calibration Quality 1 1]
the file names and data formats should remain Costeiotont Todex Rerision Date Sealsr  2022-06-17
unchanged. Only the calibration software version 1 .
: T : Data Creating Date Scalar 2026-01-05
number in the file attributes needs to be updated. P e e T T35, 975
. . . . . Data_source_Flag 1 0
> But this is not the final decision. Dataset Nane Scalar  GIIES LL Data
EWNirror_Scan Direction 1 1
Earth/Sun Distance Ratio 1 0. 9833075191
Fnd Line Mumber 1 16
Fnd Pixel MNumber 1 8
End_Wavernuumber 2 1131. 25, 2251. 25
File Alias Name Scalar GIIRS_L1
File Name Scalar FY4B-_GIIRS-_N_REGC_...
IECharmel Number 2 725, 965
Incomplete Scans 1 65535
L1 Cuality Flag 1 1
LYIGH _Valid Frames 1 8
Laser_wavelength 1 352, 3566
MWIGM_Valid_Frames 1 2
NE_Software_Version Scalar Y0101
NSMirror_Scan Direction 1 0
Mumber Of Scans 1 B5535
Oblateness 1 0. 003352892
Observing Beginning Date Scalar 2026-01-05
Observing Begimning Time Scalar 00:05:54, 925
Observing Ending Date Scalar 2026-01-05
Observing Ending Time Scalar 00:06:05, 125 i
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That’s all Folks
Thank you for your attention

Lu Lee
lilu@cma.gov.cn

NSMC




	Slide 0
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

