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Abstract The ICON satellite provides new data for environmental characterization, modeling, and
forecasting in near space. In this paper, the ICON/MIGHTI and TIMED/SABER temperature datasets
were compared and analyzed in the range of 90~105 km, and the mean temperature deviation and root-
mean-square error of both were calculated. The distribution of monthly mean temperature deviation with
altitude and latitude in different months was also analyzed, which is useful for applying the MIGHTI
and SABER temperature data in the model and forecast. The results showed that the MIGHTI and
SABER vertical profile detections agreed. In the range of 12°S—42°N, the MIGHTT probe temperature is
lower than that of SABER in the range of 90~93 km, with a maximum deviation of about 2.5 K, and
higher in the range of 93~105 km, with a maximum absolute value of the deviation of about 10 K. The
deviation was usually higher during the day than at night. The mean temperature deviation varied sig-

nificantly with season and latitude and had the largest mean deviation range and the largest root-mean-
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square temperature error in summer.
Key words
TIMED/SABER

0 55

e 1T 25 [ AN 32 B BRI R BB 20, ik
% L s 1) PREE 9 50 A s 18] S R
JZ | HENEFRAR , RS ATl 1T 2 (B PR 45
IR EES . 2R, BEERIEOAR R EHEAL,
Z AR 08 1 2 1) DXL 8 0, 451 2
IR RAS K R RO LRSS, JT R TR
(R ™ ) A TN I R e,
P T 25 TR P AR Tl BE AR S it T 2 TRt S8

T WS T 23 8] DX 7 4 R R A it A
30 e P T e JRROUL N B s 3 5 1 U A R
A LA A i 3 2 () AR O s 1) TR A 2R
S M98 LA (Upper Atmosphere Research Satellit,
UARS), 2B EZ-Th R wMsh v A
(Thermosphere Ionosphere Mesosphere Energetics
and Dynamics, TIMED), AURA L&, GPS Jo4H
e B DL H B 2 % R R LR (The Ionospheric
Connection Explorer, ICON) 5. 6] T2 b iiz
FHPUEARE , A BRI B A 22 5. 38
X AN [+ A Y5 ) il P2 AR A TS LU A, LA 4R it
Bl R AT, S B ST I 1T 2 [ i 1 2
AR

H T, A X R TG ORI H o3 B K 24

Atmospheric temperature, Near space, Data comparison, ICON/MIGHTI,

IS 25 18] 90 km LA XK. B4 Wrasse 257 75
15~35 kam =5 BE {5 Fl N % CHAMP 8 2 45500 %8s 5
TIMED (#5347 th AL, 45t TIMED f9 i 2 5000 452
CHAMP 1l &5 2518, Gong 2™ 7F 15~60 km /5 BF
T 6T COSMIC F1 TIMED 450 19 K A L HE 4T
TG, 27 15~38 km X1 SABER % K
T COSMIC %4, 38~ 60 km X i TIMED %& # /s
F COSMIC %idis, [FlHF 45 T I 2 5 1 i 25 RRAE.
Schwartz 2 BF55 T V2.2 WA AURA /MLS i
ol 5 Z ORI IR A 5 22 5, AURA/MLS 193l
FEBCHE (0 MR A B E VA2 I, Xie 45 1Y %) 20~
92 km 7 8 75 Fl N Y TIMED F1 AURA 308 647 %0
Fo AT, 459520 80 km LA I+ TIMED %= T AU-
RA $0¥, 22 Kik®) 10 K, [IRF25 1 T IRE 2 5
(R Hsf 25 RFAE

2019 4 & 1Y ICON T RS LI 3 2 8] L &
25 90~105 km (B AR, 3G 0 1 i 2 (A T
P X S L 4R 0 2 R Park M BESE T
100 km X3k (Global-scale Observations of the
Limb and Disk, GOLD) 1 ICON/MIGHTT f i3 )%
B AE AOAE e, R IR GOLD 18 i it 45 4N g ) s vt
15 AT s 5 ICON /MIGHTT 3 i 21 4 ME 5 3k
BRI B SEAR G 22, 1 MRS i 25 7 S T8
SAUKBHEE S A 5. H AT, ICON iR EHdE 5 TIMED



796

VR B 2 I 1 L3R S E AR SR /0. Hu 251 3 3t b
HLBELEPI X TIMED H1 ICON BB BR £k A7 H %%,
Wik T IR BT 4E 92~ 100 km B — 3Pk . Stevens
44 58 15 45 11 ICON Hl TIMED 76 3 2130 i | f19°F
PR LR A 22 5, A5 TIMED B i i 5
ICON ) ek 3 500 o s 85 A8 AL A — Bk iy 518, (R
HAUX TIMED 1 ICON b B 504 1) 22 523547 747
A3 HT, WA TT R R G 0 AT, Bz X
PRI 7 A 4= BRI B AN ) 2545 T BE 1 25 S
R, ASSCRA 2019 4F 12 H % 2022 4F 10 HA9 ICON/
MIGHTI 4, 5 AH [R5 8] 5 B2 ) TIMED/SABER
19 90~105 km KR EEEHR ST L, & o B il
JEA 22 Bl T A3 NG FE I 0 A I L, R (i it Xeb il e 25 ]
25 A8 Ab AR R 10— 25 T fifk A S R A A A AR AT
FEHR LR S £, % MIGHTI 1 SABER 19353
Bl AERRE A TR AR RS

1 Bk S Ak

1.1 kiR

ICON i EEFHURMH, T 2019 4F 10 H &5,
P& 4000 v IR b 4 R oy PR R OZ A T AL
(Michelson Interferometer for Global High-resolu-
tion Thermospheric Imaging, MIGHTT), i i £ &
HHAEXTFR 2 [ AR 2263 He AR AT RAUR, WK
57 (L3 X KU R A B g e 1, g
Blag B R R R RIG T 25 (R PRBE (1 ol AR 07 4y b P fie
A b 23 ] DX 3 A ) A B 588 3 R - R DR AR 2 TR A R
A6 FELIE 72 £ B S LG 7 T 9 28 k1. TCON 18
BHUIE R 2 590 km, BUBEMMA A 27°, T H 3 HER R
3 km, MG A 55 12°S—42°N Z i), & 48 KA %
R 0 B 5 1f. ICON A P4~ MIGHTI {4
FREATT, K Oo-A I B B 55 3 B E 4700 4k, A8 bl
ST IR RO FRAE Stevens 251 ST, ICON
BRI H B H A T 90~ 125 km (1 F K R EE B L
B 90~105 km 1413 B BESCHE , 1R B I B3 £
90~105 km ZIAJFMIEAHERE A 1 K, %IH] 105 km
SR Oo-A 4R SHE B85, HAEFI ] MIGHTI
B SR BE I SR R AR B AR R, IR TR
95~105 km Z[i], 312 3 K B RGEAWEE, BlE]
TR0 5 A A 0 5t N B A BE DA 90 km (9 1 K 1 T %)
105 km 19 3 K. SVATTT 7, ICON #8015 9 ANHf

Chin. J. Space Sci. =AFFFIR 2024, 44(5)

JETE 12 K LA, ARSCR ARG R 2019 4F 12 A 2
2022 4F 10 H ICON/MIGHTI V5.0 A — 2% i J&
Hdis.

% i 18 F5 5 % 95 11 (Sounding of The Atmo-
sphere Using Broadband Emission Radiometry,
SABER), #& # 7€ 25 = B KAt 25 M K J=5 WF i 1)
TIMED T2 I, F 2001 4F 12 A &4, @i 4
19 7 26 KA 15 pm AT 4.3 pum 3537 1) CO, 58
S BTNk S AR By ) TR L AR R
KBHC HFZEREH N ZE R (the Mesosphere-
Lower Thermosphere-lonosphere, MLTI) i [l P K
ARSI, B EE 2 HFIF5E MLTI X380 1 6E
TP KB 2 L KRGS AR R S E
Lt F2. TIMED T2 #5524 625 km, U
A 74.1°, BUE W2 97 min, T EH 3 FERL 2 kmn,
FA RS M 2Bk 83° & Al Ek 53°, I TIMED I
BRI S 8, )7 i REH ) 12 min, Htk
T 60 KA e 4Bk 24 h sy i, [RIAH4E 60 K
FH ) E R Bk B AR e, TIEMD 1R B i a) %5
FE, ARG 3T 25 TRk 24 A 5% A AR 1 ELAT )2 g
FAE 2L T2 ] 70 km B SRSE # b Tk
Jey M SRR 2, TIMED 78 e X8 18 5 500 1
R 72 BE R L 3% 3126 1 . Rezac 221 il Dawkins
2T AR, 90 km SABER J5LBE IR B 2 BE Ly
5 K, 100 km iF 255 13 K, 7F 110 km 1 & 25 K.
AR SC R BCEE R 2019 4F 12 A E 2022 4F 10 A
TIMED/SABER V2.0 WA — 4 i B 5.

1.2 HESWAHZE
1.2.1 HEmLE

Sy s B O A 2 I B T 5 i G ), X
MIGHTI I SABER T3 & 1) J5 i 45 D0 B30 90 247 34
AL FE AR AR AL TR, SRR TR, &%
Gong 2 Xie 21 D) J& Cheng 2™ 1 %54 fi b 3
T O 2. A R R B AR R 2 BRI
TR R (BRI ) O TR . G2 B MRS
BB G, X B B A T AR A A A < b
1o AR BRI U, X A T A T AR B
, KRR AP RFE, DR IR
HOF €3

TIMED T A& KM AHUEECK 15 4%, BR0]
PRI F) 24 1400 065 2R . ICON 4 Kl 5 1)



%

BOM 15 4%, BER A 3RAS4 1800 4RI, HTM
90T T RN 1Bl A B T3 B kst B R[], A AE
TR R Y b SO A R — 2 R DL R 2 AR
ICON 3t B Ji 4k VT L [7] — 2% TIMED Jfk B J56 26 11 15
Uy I Ak 731 LR Ry s et N ki 1 AT
TR R B UG i % 4 DAkt e 5 | A AT, 2 %) L
SR RE R, VLR N AN T 1°, &
FEARZ/NT 1°, BRI AEZEANHE T 45 min.
1.2.2 itFHix

X — 4 VEBeiE, SRS B R B R 22

ATi(h) = Eisaber(h) - /I’iimighti(h)' (1)

Ho ) Ty g (h) 227 155 B b1 575 4 21 DG e 550408 v i
ICON T A& MRS, T; wper(h) 7R 5 BE h L 55
P VCECEE ) TIMED T (3500 5idk .

B SRS R L TR R 2R

% %: ICON/MIGHTI 5 TIMED/SABER 4%\ % /& % 04 3% vt

797
TSGR (bR O 220

ik

HEIELRE D 2 SR E R S0 IR, 73BN 1 km,
CHRE . PR PR 5Ox5°, AT AT 4
B, e R - 3 B O 22 | 32975 MR 22 Kb
22

2 LERIT

2.1 HIECELER

B 7 VT BC AT B A9 A 7E 300 45 25 40, 2019 4F
12 H & 2022 4F 10 H A5 FIVCECEAE 10033 4%, 2021
A1 AR 2021 48 7 H EIE UL G A A g S an il 1 fr
N, W VE HBAE A R AE 10°S—40°N Z [a], JFH
TEANIRN A 7 3 B 4 v A 0 M 3 B LA ] 5

n

> [ATi(h) — AT(h)]

=1

1

n —

o(h)

_ 1 &
AT(h) = = > ATi(h). (2) & MIGHTI #l SABER ({3532 3h 3 R AR R A9 25 5.
i=1
—— IS, TOON 76 I THVESE 36 X B A B T p
B X i R = w N
- B, e X S RS R
n 2 o
‘ " 2 5417 ICON/MIGHTI A1 TIMED/SABER
N jan. 2021 *SABER  +MIGHTI (a)
50 T T T T T
40 |t ke deobbok bRl o g hy %k kg FE KRy kL dpok |
gy ¥ ED * Fag ¥
Jsof T TR e T T e L Y
o ¥ * PR gt g T o Ty +* A
S R ST R P AP
2 10f .
<
3 | * C L PILTIE e -
0% oy F ¥ vy ¥ OF PG *
ol L ¥ o# . #%i *i i*** *3’; * |
20 1 1 1 1 1
0 60 120 180 240 300 360
N
s Jul. 2021 . . . . : (®)
~ 30 |- 3 |
= *
R *****ﬂ;i* P SN 2; SR TS ﬁ#fﬁ** ﬁ;ﬁjﬁ** : *+
5 Fr, ¥ M YL & +
0% % fﬁ" ii‘ f%* fﬁr*é%ﬁ*% * g** i} %i**ji ;é l
0] 7E AN A U A S TN S - S T - -
20 1 1 1 1 1
0 60 120 180 240 300 360
Longitude / (°)
K1 ICON/MIGHTI 5 TIMED/SABER i VC B 5 /A
Fig. 1  Distribution of matched data for ICON/MIGHTI and TIMED/SABER temperatures
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