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Table 1 The common spaceborne hyperspectral thermal infrared sensors with nadir observation capability
9 S ] 4 ER:: s br el IEBGE um i B/ (em™) 23 6] 53 B /km
1996—1997 ADEOS(H7%) IMG T 3.3—15.0 0.15—0.25 22
8.80—15.4 0.55
2002 EOS-Aqua(3EH) AIRS S 6.20—8.22 1.2 13
3.74—4.61 2.0
2004—2018 EOS-Aura(3E[H) TES T 3.2—15.4 0.06 5
2006 METOP (BRI ) TASI T 3.4—155 0.35—0.55 12
9.13—15.38 0.625
2011 Suomi NPP(3E[H) CrlS T 5.71—8.26 1.25 14
3.92—4.64 2.5
8.8—15.38 0.625
2017 FY-3D(H1 ) HIRAS + 5.71—8.26 1.25 16
3.92—4.64 25
2016 FY-4A(Hh[H) GITRS T 88571428 0623 8
4.45—6.06 12
i MTG () IRS Fib 82071428 0.625 !
4.60—6.25 10

R E ST WAL IMG  (Interferometric Monitor
for Greenhouse Gases) #5#% T 1996-08 & Hf Ft 25 )
XU 12 ADEOS |, EFEPR B —RARIR
WL 7 A T IR B AR DN 1) 2 48 = DGl Ll
P, JEREIXIR A 3.3—15 pmo IMGIER] T 355
DTG B T TR AR A5 S AT A7, X
MR RISEHIEA R A B LN SE R
SCOCEPERCAR, 2021) . BfJE, RALLAMRIMAYL
AIRS (Atmospheric Infrared Sounder) . X}t )2 & 4t
H 3% 4L TES (Tropospheric Emission Spectrometer) |
20 A8 KA M+ $5 AL TASI (Infrared Atmospheric
Sounder Interferometer) DA M A8 SCHR ER 21 S48 2%
CrIS (Cross—track Infrared Sounder) [fi%k & $1F45,
PR PR L G T AME IR AR Y B R p R, AT
DA AHA SRR E AR PR 1 SE I B LSRR
ST, R E] LRI A AR A A R
(Chalon%, 2001).

B 2008 4F W= = 5 AR AR AN T2,
FEOGIE LD ME RS HOR WA 3 TR i L &
JETE S PR LM KA 45 HIRAS  (High—spectral
Resolution Infrared Atmospheric Sounder) #8 F5 4
KRBT CrISHIKF-. BEE, TARRLAb L
I GIIRS (Geostationary Interferometric Infrared
Sounder) JFAI T FE PR b5 YOR R ALLA w1 2
ELRINE BB T R R AR TR ERYSEH . AL

T AIRS FIASI, #5400 T 1L #UE () GIIRS B A 1
o B TE] A3, i LSRRV L L SR A )
()RS TRIR B 2 ARSI A il (R
4, 2019),

3.2 WEERESR

W T I FELLAME I RIREE R 5. KA
AR AR EORBR G, TR B G AL MR
SRR R AR g MBI, PLEkR &
TG LT IIME JERAR 1T L 51 ik e fR ], ] LAR
BAGASOR AR L RT3 — 119 8 i PR ANl . AL
2 = G AL AR A B 55 8 A e Bh AR
ek G HE AR B KR, T2 TR E NS
LT S AR AL B S AR T4 B

I B S G R A AR AL L AHT, SEBASS .
QWEST. MAKO 1 HyTES £ > 8 2, i 1 LU
AISA-OWL I ATHIS 4 A3 . AHLRZ ih 35 18 5
FR2EWE R DL ISR AP AR AN, R
T MRS, 1994 4EFF G, & T =
RER, HuiHSALEM A ; HyTES J2 i NASA (1)
JPL SC 56 2 BiF il 19 387 — AR ML 2K 3 o ik I 21 A i1
1, HiE T 7.5—12 wm GG R, HA 256 4
WIEE, HETC L T 20k T — 4R i ook
OGS TR HyspIRI f9 £ A0 K A0 2 19 KA T 1856 5
AISA-OWL H 7% 2w, i TS5 R, e
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JLFE K 8.0—12.5 wm, AL T 180/ ikimiE,
%7 E EDOGIE AT S AR AR 1 KR E%w
HHA TR HEE
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Table 2 The common airborne hyperspectral thermal infrared sensors

ERAE AUIRBTR AT/ B/ um  GEEE AE(0) BRI i /mrad
1994 AHI Hawaii Institute of Geophysics and Planetology (32[#) 7.5—11.5 32/256 13 0.5
1996 SEBASS The Aerospace Corporation (FE[H ) 7.8—13.4 120 7.3 1
2008 QWEST JPL (3E[H) 8.0—12.0 256 40 1.6
2011 MAKO The Aerospace Corporation (F[H ) 7.8—13.4 128 4 0.55
2016 HyTES JPL (3E[H) 7.5—12 256 50 1.7
2014  AISA-OWL Specim(552%) 7.7—12.3 96 24 1.1
2016 ATHIS SITP(HE) 8.0—12.5 180 40 1
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PR THUA
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BT, Wit (D) Mk
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T b R AR, R R U
R KIS EOHES S5 . WAL S e 1%
B TR, N IE BT 4xN+1 ARk
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MISEHR, B H YRR R DG IE LA
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4.1 KREYMRIEFE

R G R LT A R TE 1 H A2 I {5 5
Rl B R AR BTmk, RIS B RIS (R
SAERRAIAENATRRS ), S L S SRR
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A se e R . e W, LA B R
[SHBEE KSR AV RN, Ttk RS
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DA 3o B i vk ) S T DA TR 32 52 B (MeMillin,
1975; Becker fllLi, 1990; Wan Fl Dozier, 1996)
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Fig. 3 The atmospheric transmittance and upward and downward atmospheric brightness temperature
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—E MR FFEUIAE (2012) 451 ISAC RARL
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DR AT 8 59 2 b 2 i B8 A A S 3 Tt 0 B Y O
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e Borel (2008) ZWs T KN AT 50 5 1R i,
W ISAC 5 &G 2 Ik M as &, KET —
BN EOCIE AN A PR R, [HAE R
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(2) BAhRARMEE . RGBT A R
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Fig. 5 The relationship between atmospheric water vapor content and transmittance , atmospheric water vapor and upward &

downward atmospheric radiance
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Jiménez—Mufioz 2% (2009) DL K Cristébal 4 (2018)
G T RASHAA R E B, B,

Y =Ff(w,Ty)=a+bw+ cT, +dw + el + 7

SfwTy + gwT,* + hw’T, + iw’T,’
{, YERRRASH (RAUBEREHFRIET
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PRI SR E 2, ECMWF, MERRA2,
NCEP/GFS 1 NCEP/FNL 1) T J52 78 (1) 31 2 5 3 (19 15
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b 2 LB AR SR R 25 R (Tonooka, 2005) o
Malakar 1 Hulley (2016) LA Islam %5 (2017) 42
T2 SEAR AR A FE B G WVS T O
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FHA AR E B AN (1.1—2.5 pm),
G IAT AN AR AT LA 20 2T Sh A 385, X
FTHE, AMTA. KAESIOKILHEETYEA
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Ninomiya Al Fu (2019) 944 525 T L0505 Bl
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FERE T AR MLERAS [F] i LT S0 22 5638 H 05 i B v]
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M TR E b, fmiEih & Y e e sh
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S BRI, B B BGR OGS AL AME B i AN B
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Abstract: Hyperspectral thermal infrared data contains abundant long-wave spectral information, which can reveal radiation changes
caused by the land-atmosphere coupling process more precisely and reflect the unique diagnostic characteristics of the thermal infrared
spectrum. At the same time, the hyperspectral characteristics can also provide more reasonable assumptions and constraints for the ill-posed
inversion of the key thermal infrared characteristic parameters. Therefore, the hyperspectral thermal infrared remote sensing has important
research value and application prospect. Since its birth, hyperspectral thermal infrared remote sensing technology has developed rapidly on
the basis of absorbing multispectral thermal infrared remote sensing technology, and has become an important research direction and
breakthrough point of thermal infrared remote sensing research. However, there are some problems in the current hyperspectral thermal
infrared remote sensing, such as lack of available data, traditional processing methods, limited inversion accuracies, and difficult
implementation of the applications. To further clarify the research progress and existing challenges of hyperspectral thermal infrared remote
sensing, based on the in-depth analysis of related literature, this paper sorts out the development process and hot spots of hyperspectral
thermal infrared research, introduces the main hyperspectral thermal infrared sensors at home and abroad, and analyzes the current situation
and problems of the atmospheric correction of hyperspectral atmospheric data, the separation of surface temperature and emissivity, and the
integrated inversion of the key characteristic parameters of the land and atmosphere. Finally, the application of the relevant typical industries
is summarized, and the future development direction of hyperspectral thermal infrared is prospected, so as to provide reference and help for
the future research of hyperspectral thermal infrared remote sensing.
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