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FY-3 Satellite Infrared High Spectral Sounding
Technique and Potential Application
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Abstract: High spectral infrared sounders possess distinct advantages in application of atmospheric temperature and humidity
profiles retrieval, numerical weather prediction (NWP), climate change study and trace gas measurement due to high spectral
resolution, low radiometric noise and high spectral and radiometric accuracy. Infrared Atmospheric Sounder (IRAS) was
successfully launched onboard FY-3A/B/C satellites. It measures 26 channels of radiance from visible to infrared spectral
range and was used in data assimilation, global atmospheric temperature and humidity profile retrieval, et al. A high spectral
infrared atmospheric sounder (HIRAS) designed and manufactured completely by China will be carried onboard FY-3D,
marking a new epoch of infrared high spectral vertical sounding system in China. FY-3D /HIRAS was taken as an example,
and satellite infrared high spectral sounding technique and key preprocessing issues of high spectral infrared sounders were
summarized as well as analysis and discussion of difficult problems that exist in high spectral infrared data application of NWP
and climate study.

Keywords: FengYun 3, high pectral sounder, data assimilation

0 5|8

LT AN GEIIAS 28 2 R F AT A BERER KRS TR
orAi . MRS SHORIRN — RS, HILHR SRR
P Hu BRSPS A A A B A A 34 B R AN ]
FLAR I DTk (W (E = B R AN TR], R e B T A
AR R, R X A AR Ty 32 X R
As 8 2 .

B—AEH .
Tz 8 ¢

201549 A 17 B ; 5= 040 : 2015 412 A 28 H
A (1979— ), E-mail: gicl@cma.gov.cn

B RS AR K it %) (2015AA123701) ;
RO RFF A (41275104) ; F BAFRLsh
Fm 5 REFEARE B E T AR

BEE AN A (K E R B L, R et
REZFWCH 6. S e Ty, EE
RS HERE =K TR, RUREM
= AR RESFRKAR =R EHE T, K
ARG RS . XA HLI R dh 3
TN AR R AR 2 I e
W, ERRAES ARG KRR RS R

TP ETARSZ LN RIS B L A ) S B
A, ATRCRHIEE R #e . SEMEET W ARSI, I
A ARSI T SRR 3 . JEE 2 e a8t
W3 HERE ) CRELE M S bR K O3 (AN I 3 ) 1 PRy

Advances in Meteorological Science and Technology S&EH%#tR 6 (1) - 2016



PSR EE(ERD AXUA50~1004: 47, JttibAI+
W AR BG4 Re ) 2511000,

I B — AN RS B el e, kK
LIRS 264 (SIRS-A) , T-19694E4 H# T35 [H
M =3 5K K PAE (NIMBUS-3) M, SIRS-A7E
15pum CO MR AT i BR8N LI AN B, AL N K40 2%
RK250km, F TR RL . BARSIRS-AT R
I o PR A, BRI AR K, KZ190% LA I
PIIAE 52 2 = BT, AR 45 2 B RS040 W /7
RV Aok T bR . HIRS (i 20 W40 AN SR 1R
W AEEERE, H AR PRI 20N R
2%, 20N EE 2l R, B9 Zr Ahad TE A AN i) I
P, Hor A7 15um CO M R 74N T FIA T-4.3um
CO, M I 5AN IS, 3 B R AR & 1) T
B A A7F6.3um H,OM i (H34NE e, FE2HT
PRI B ) B o A A7 T°11~12F13.7~4.1um
(16 T X I, 32 B T R0 b 2 3 P 0 = A
HIRSI A T sUK 43 #E2 17 .4km. £ EH i IE RS
BAE (GOES) L7 iR LA & GOES-
Sounder, HiliE % B FNOAA T EIHIRS®,

K E20084 Kk 2 JG P KA HIFY3AIBICE
BIREE T 96 B RN A KA BRI B — 4L 40 43 e it
(IRAS) . IRAS70.69~15um 1) )G 1% u [ A & &
T 26N, {200 3 E R TFNOAAIHIRSAY
2%, FANEIN T 6N AT WAL sNEE, T RRRIE
JE R AR e

19874F, HHESLYI4 (WMO) Hfg, H
MBS W R ()RS P IA 3 o 4k FaAR 2 1)
AKVJE, A REXTEUE R S TR R . gk
FEL R 25 PR S A 4 - E S I 2 KL B 138 T W 1R 22
(RMS) FEFEIRBIIK, KSR MRS EIAR]10%, KA
JERER A H A B 1kme SRR SRAREL,
IR T 520806 7 SN R I BRI, w2
FEEEAAL, £92.0KF120% 1) s I8R5 ALK 2R I 2
HAHROERAR FIAR] T g A O EE RN
RE I B RR, oyt K e T AU E R SR I 7 22,
PRI NATIHE R R AL AR il B AR TR T B A7
1 S HENBHER

SEHL G A HE R AT A KA B R & 4
BHBM: AR THE AR, SLEEY, 2 E
ST AR A s, BARMERE TR, X KA e
Oy HEFRRAR T NI BCAS ERI 88 3 4 (1 el &, ke
AR 2 FL AR = IR RO o e AN A
{EF MR 2 1) T A e ks &2 g — 7 2 B

i

BEFNFE S E bR, O HIE N T ASCES B v h R TR T A 3
MIRESE . 2 EIREE M R TE RN, AR
TZERHP AR BESIN T K EIBALIR 2, BT 2Rk
BIRE. Tt —2rmtils, vl
FourierAs 2 [u] sl if [a] e 41 R A8 B, IRE 15 3
TG ER RSO R, Jak i
T EARS NS R Z R, AL PR A AR
W Fr) G

H AT =A@ el KNSR AESUIZ1T, AIRS
REAMNETDRE LSRR EIEE Y LW E il s PR a
AN RAIRI A2, T20024E5 4 H # T2 ENASA
EOS-Aqua L2, Z04h3.7~154um3a [ A4 2378/ il
i, JEiE AL 1K T1200, 44 SRR AL T
0.2K, EEHLIHE IR % 2650km, ALK fi2r #E213km,
FHFHMKS M k. RESE%. 2006510
19H, MRS % BENHAZ (EUMETSAT) (%8
— W B < % TR Metop- A [ BT 561 3 5 R 3 T
W AR AR LA KSR ZRVAS A A KA
IASIER T 3 e EARANH T AIRSHN, B K4 o & 52 I
T Wb IR K 753,62~ 15.5um 3t Bl IR 4 i,
Jeik 4 #EER0.5cm™, St R AE0.25cm™, 1184614 il
W, B FNAS#EL2km, BHFREE % 2052km.
FIF VAS = 43 J 205 4L 6 i W, 38 ] $2 IOR < 3
il 5% 4y, WCO. N,O. CH,. SO,. 20114£10H 28
H, EEH WIS 5 DA RFIIPSSIHHE % ENPP
(Ja B 44 Suomi NPP) 48 i e il 20 Ah R 25 CrI S
AKRZ, RHATFH S EAR, =B A6 7E 5550
(0.92~15um) FL13054MiH1E, 7EK. . BB
(6 73 28 % 43 7l 40.625cm ™. 1.25cm™. 2.5cm™,
5B 95 2200km, T A HER14kmP . BRI
(1) e 6 1% 2 FE 2 2D R AR (IRS) & A 244K
FIEUMETSATH — A MBS e g% LA
MTG GiHRIT20179 44 RS RAITRRI, LASE
TG [R)— MR TR s v T L R KRR T
JEER 4% SR

e[ L 7E BT I K 2 2 B T R T 2016 4F K 4 1
FY-3DAH —ACER 1A% T RFY-410 itk 4040 KR
RIS, 3 HIFHIRAS. GRS, X AN #%3)K H
FW o HEAR I TiEH RN T ARG
a5, W BREEHRMN A, AXEAURS = 5ast
RS RSB, MBS m i A 4Rk
SOOI R B, DA R B A B OB AR R A, BR AT
AN G A A8 B 9 7 N AR N v T R — P ok
(1045 A A

Advances in Meteorological Science and Technology S&EH&#R 6 (1) - 2016 | 89



e LLLVN

dvances in Met S&T
2 FY-3DAsMEkiE
2.1 {UIREN

FY-3DZL4h i il KAARMAL (HIRAS) 2
FY-3R A% DA RS EIRE A w20 AR I
%, E R B EERCRY P pTTE], X ek
ES NS E R AN b A IR NP 7 o) B i N e
ISR e fR 4 . T AGITE . W% K%
FERSTRIA . /N FELL MR S BoR B 2, S [
B [P SRASCE AH 24 R 06 1% 43 7% e ) P AR G R 80RE 48 e 1k
BETRMAE NS, RIS H T %A% 10 = B H R R
B HihT

&1 FY-3D/HIRASLSMNS KA SIRA L ARIERR

Table 1 FY-3D/HIRAS instrument characteristics

SEML

S¥ 4FAE
ESELTEE Y] 10s
Wi 11°
B 58
KR AE +50.4°
ARG E b 0.7K
i i bAE 7ppm
Sl R A ) e 22 <+0.25°

2 FY-3D/HIRASL IS ik A SR SRS S EAFESH
Table 2 FY-3D/HIRAS spectral characteristics
KiEnE RYE(AF)

3 Sz st - —1 sz
l&& J'Cla /EE ( cm ) ( cm_1 ) ( NEAT@QSOK) EE]E%IE
. 6501136 _
KR 15.38~8.80m) 0.625 0.15~0.4K 778
- 1210~1750
iy IR (8.26~5.71um) 1.25 0.1~0.7K 433
2 IR 2RI 25 0.3~1.2K 159

(4.64~3.92um)

ZLAb e S i R A AE B 18] 7 = Fh TAE RS
3, B A S N BRI 2L ) b R R S A A
Ko RFNPAIH, AT EIAT TS BB,
Bl S devs, FEEm A VA I A B TAE R B )
AT T AR YR s iasis R 4bmtit ok
AR H AR =, e B S P
5 TAE, W29 3EE s, B4R
ESURAW N =1 A N 8 VE & 3587 S E AN ]}
FAEFEAT LM, A] DL R B e A 90 B T R TR), I
HR AT B8 22 160 8 et b 08 0 5 B 40375 o = A /N T B
[Fi) B 00 5% b T () [7) — E AR AR, 4% U5 BT /D THI R 4
D25 5] BRI 4B AN [A] H b DX 3k, AR — AN BRI 0 0] by
ST A A L.1°, SXF R TR s T 9% N L35 KN ok
16km, fZIc A E526.17km (1) o £R0 2%
BT AN T E SR BGE Y, 2dES
WEERSTROR, FRECTAL R AR e TR B R 5.
E B S FR R AT 28 2 F P IR A 5 A RO R Ik P 22
I ERRIEBEA T AR Ebr . BT KR HR ST £45° 3B

ARG, NEANTACT RS, o a7 B
TG, —BR A A8 RO I 2 id e B e )
OGBS WA 5 — B WEER Ot & &a i )8
RS E, B2, FEsr AR O, BhEirE
HEBHHEGIT, WL =M sh 8 s 3 fr
EAFETAR, MR RE 5 B OGRE 2=
KA, B RCERIE g n] LS 21 5 F5 1 XY
BHWE. ARSI 7RG OLE
ANBER RS, HRGREWENCRFHENG O3
NS fe R HOGE 23 L 23 Ml A 43 € A b
IRy KRB (8.8~1538um) . K 1EIE
(5.71~8.26um) FI 21l iE (3.92~4.64um) [F1%H
WG T, HFEEFILRBNRNE L.

26.17km (1.8°)

26.17km (1.8°)

Pany E

<

1 BRS04

Fig. 1 HIRAS detector ground projection of field of view size
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Fig. 2 HIRAS ground processing key technology route chart
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