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Abstract High-precision radiometric calibration of hyperspectral infrared sounders is crucial for its quantitative
application. In this study, the relative deviation obtained by radiance calibration of infrared hyperspectral
atmospheric sounder ( HIRAS) on FY-3D satellite is evaluated based on infrared atmospheric sounding
interferometer (IASI) on European meteorological satellites MetOp-A and MetOp-B and Y-3D satellite through
simultaneous nadir overpass. According to the observation data of strictly spatial and temporal matching of both

instruments, the uniform scenes are selected by using the higher spatial resolution data of medium resolution
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spectral imager (MERSI-I1) on the same platform of FY-3D. The spectral resolution of IASI data is converted to the
same spectral resolution of HIRAS through forward-inverse Fourier transform method before inter-comparison.
Because the matching samples which satisfy the collocation criteria are distributed in the North and South Arctic
regions with low target temperatures, the inter-comparison results are evaluated by mean and standard deviation of
HIRAS-IASI brightness temperature (BT). The results show that the comparison results between HIRAS and
MetOp-A/B are similar, the consistency of North Arctic regions with high temperature is better than that of South
Arctic regions. HIRAS agrees well with TIASI at the long-wave IR (LWIR) and middle-wave IR (MWIR) in low
temperature environment with less than 1 K mean deviation and below 0.5 K in most channels. There are no
apparent scene-dependent features for individual spectral channels, the standard deviation is less than 2 K, and
varies with the spectral channels, slightly larger at the position where the absorption line is sharp. The spectral BT
of HIRAS is lower than that of IASI with <<1.5 K mean deviation in most channels at short-wave IR (SWIR), the
deviation shows scene-dependent features, and the standard deviation decreases as the target temperature increases.

The long-term trend of BT difference (from April to December, 2018) analysis shows that long-term consistency of

HIRAS is stable, the mean deviation at SWIR is slightly larger in the lower target temperature conditions.

Key words spectroscopy; inter-comparison; hyperspectral infrared atmospheric sounder; low temperature target;

radiometric consistency

OCIS codes 300.6340; 010.5630; 120.6780; 040.3060

1 5 7

3 G o R LD A R BRI R R 4
BRACG WL BERL Y E SR I 2 — N ] T AR
KA T (NWP) #8288 [F] Ak L K53 5 3L <
AR A A T 45l 55 FnRL 22 98 TAED . mAE B B 4
SR B GG G A 2 E A S B AR T B DGR . £04h
e G B EL A I A A DR BE R S RO
FEARZE PR T, ] T ik S7 VA A 18 24T AR R 4R
SRS AR B

RNa=%DAEFY-3D)F 2017 4£ 11 H 15 H
I I R A AN = ot N W 7
(HIRAS) B 2275 MokifmE , 2R EE A
S TR FIENE — G AN SRR A S . BRI
W R 2 TR MetOp ( Meteorological
OperationaD A & 1 B &4 % F 2006 4£ 10 A 1
2012 4F 9 H B 5T 2s B BRI R 55 205 K
ST HALTASD BAT 8461 4tikmiE" ki
SYHEFE R 0.25 em ARG EARKE BN 0.2 KL &Y
B B 1 2040 b kG B e AR B R R 4
ZLOWMO) /4R 25 [0 38 U AR 7 58 (GSICS) HETE N
21 A1 I A8 S AR I SR RS

N T S T AN 38 22 8] 28 S R TR
AT Z 18] S OGS Y — Bk XM K W 20 5h
it 5 o B0l B 1 S

Wit LR 5 A2 X (SNOD & H A br 1
FHB) 38 X 5 kP SCHEk [10 ]2k H MetOp/A
IASI.MetOp/B TASI #1 Aqua T & RS LLAME X
(AIRS), DL NPP T3 & 5 8 41 SR R AL (CrIS) i

A7 He Xt 38 33 4% 00 F 2 g 300 km X 300 km [X 48
20 min WUCHEC) SNO 38 B AEA, SCHRC11 5 i
TEHUE 26 B SNO 28 S5 /Y 7 3% H X TASI #il CrIS
e St — B Pk, SCER[12-13]45 4 CrIS Ml IASI/A
TE2EAE 100 km [BJE X3 N 1 58 SUREAS #E4T 43 97
F Hh 2 [E] VG 1 25 2 BE ALY, O 5 W or A . STk
[14 146 o 7™ H8 B DT B 2 3R 4% 1 fi 6% B4 1% 28 S8
AN S BB L LR R A B JE A8 K, T DA K
PEASG AN [R) = G i A 2% 2 6] 19 i 22 . SCik [8 K CrIS
[f] AIRS.IASI/A.TASI/B 28 1 41 SNO 38 X
BEARDEAT HLXT, PF A T 4 & AR 2R 240 = 6 5
AL B 7 A 1) — B0ME R 22

AR A SNO J7 ik, 5+ FY-3D HIRAS #l
MetOp-A/B TASI 6 4~ H 19 T8 i 238 X5 8 o7
flfi HIRAS 5 TASI #8 it 5& b5 1 — 2Pk . HIRAS #l
TASI G35 73 BE AN TR, DR AR SR O 35 D TS 9
T AEAR TGS 7 B 3T E B R R A Y
2R, WA ARCAEN A T HIRAS Fl TAST 1248 &
FCRHE B, PEAN 1 AR T 38 XE fr BUHE 1Y DT G Ak B
Tk

ANVE Y& EITE S

T FY-3D A% T AWM HIRAS & —
G 43 20 1 1 O L b AR R 00 A, Bl S B
830.5 km, 2R3 s M 5 B O 1340, & — 47 1 X b
FAHE I 16 BBl g = 50.4°, % s S 0000 29 4> 5 B4 0
Y1 BA G HE 2 X2 DM RITTEES, — 58 B 4 4
JAAN 10 s, HIRAS SR A v I8 R I = e B
22 JC/INTH P () Bl 00 00 e 1 ) — H b . S BB 4 T

1130003-2



% {5

ZINTET 4 00 % [0 B O30 4 ke A X 38, B — A 450
F6 X M ORI A A7 S 1.1°, 6 O R T A b TET % 1R
%)% 16 km'*

FY-3D HIRAS Fil MetOp TASI B 1% 2% 2 B

AEANE 1 Frs 46 TR & RS E] B & R
PRAZ R HLTT I VR s ) R R L ot
M3 e ROETHE 22 L B ah 3% o B R L DD Bk S D61 o
AR JEIEFFOL i

#%£ 1 HIRAS F1 IASI (4L 25 2 KU T

Table 1 Instrument parameter characteristics of HIRAS and TASI

Instrument parameter characteristic HIRAS IASI
MetOp-A
Satellite platform FY-3D
MetOp-B
2006-10-19
Launch date 2017-11-15
2012-09-17
Orbit height /km 830.5 817.0
Local equatorial 13:40 09:30
Spatial resolution(nadir) /km 16.0 12.0
Scan cycle /s 10 8
Detector array 2X2 2X2
Maximum optical path difference/cm 0.8 2
Spectral sampling resolution /ecm ! 0.625 0.25
Apodized spectral resolution /cm ! 1.1375 0.5

2287 (non-apodized)

8461 (apodized)
2275 (apodized)

Number of channels

15.38-8.80(LWIR)
8.26-5.70(MWIR)
4.64-3.92(SWIR)

15.5-8.26 (LWIR)
8.26-5.00(MWIR)
5.00-3.62(SWIR)

Spectral coverage /pm
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