W45 % 12 M A % Vol. 45 No. 12
2019412 A METEOROLOGICAL MONTHLY December 2019

FE BT IS 5F 2019, B R AR ] T Y TR 8 b A PR B s i i 5 I iR A AT [T ). U4, 45(12) :1666-1679. Wang
W, Hu X Q,Zhang P,et al,2019. Construction and validation of remote sensing dust recognition algorithm in daytime and night-
time[ ] ]. Meteor Mon,45(12) ;:1666-1679(in Chinese).

HXF& 88 AR I EiE R FH
HEWHESRIEST

ES Eg‘hl,z iﬂ]& A 2E 2 ’H’i ﬂﬂf;%z ]')5(] g 2.3
1 PEAZMFFHRRK, LT 100081
2 BERILEAZ #0465 100081
3 ARFRAHFFEI.HKE 519082

B E: Himawari-8 & HA RS A0H A8 1L LA, SHT— A MTSAT-2 4 LU, 78 I [ 25 [0 40 B3R E#5A TR K #
FEORERRLLANEE R 4 DI E 10 A, R LLAME YD AR SR AL TR UL B . AREH 5 A A Himawari-8 1) £0 40 WL B4 |
R T AL LL A I v 24> A R A5 B TR SR kAT LS I B SR RN R] 1 3% 20 W . B0 i 7w Al B R BR T AT O i  [R)
I 5 A 22 £1 A0 38 T8 R #E AT 2= i A 4 #f'JL/\ BT — HZ o i R B & A AR Ak BRI X R RN ) i T AN R Y
S B R RIER B4 RGPk, e TW]U\ b 2> X v A J ) 45 SR A3 b R B R B L B RS R S E R
3l R P Mo W 5 — 20, Ul W] T HFI£0 A0 1 4 R g FIHR Y A 1 T AT

KGRI AR 4 KM LM . Himawari-8

RESES: Pas B‘Cﬁiﬂmu»ﬁg: A DOIL: 10.7519/j. issn. 1000-0526. 2019, 12. 004

Construction and Validation of Remote Sensing Dust

Recognition Algorithm in Daytime and Nighttime

WANG Wei'? HU Xiuging® ZHANG Peng® MIN Min**

1 Chinese Academy of Meteorologicel Sciences, Beijing 100081
2 National Satellite Meteorological Centre, Beijing 100081
3 School of Atmospheric Sciences, Sun Yat-Sen University, Zhuhai 519082

Abstract: Himawari-8 is a new generation of geostationary meteorological satellite launched by Japan.
Compared with the previous generation of MTSAT-2, it has greatly improved its spatio-temporal resolu-
tion. The number of infrared channels of Himawari-8 is increased from 4 to 10 compared with MTSAT-2,
providing new observation data for infrared remote sensing of dust. This research makes full use of Hima-
wari-8 infrared observation data and develops an all-day dust identification algorithm using only infrared
channels, which can realize continuous monitoring during the day and night. The algorithm is based on
previous algorithms, and does not use visible light channels, but uses more infrared channels for cloud de-
tection and dust recognition. As surface temperature changes during the day. two different sets of discri-

minant thresholds are set up for daytime and nighttime to ensure the applicability of the algorithm for the
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whole day. Finally, two dust events are used to verify the results of dust discrimination. The consistency

between ground-based and remote sensing results shows that it is feasible to use the infrared channel to

identify sand and dust all day.

Key words: sandstorm, all day, infrared channel, Himawari-8
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Table 1

The parameters settings of Himawari-8 and MTSAT-2 (Bessho et al, 2016)

Himawari-8

MTSAT-2

i 5 HL P/ pm ZE [ 53 BER /km s Hl K /pm ZE W 43 B /km
1 0.47063 1 — — —
2 0. 51000 1 — — —
3 0.63914 0.5 VIS 0. 68 1.25~1.44
4 0. 85670 1 — — —
5 1.6101 2 — — —
6 2.2568 2 — — —
7 3. 8853 2 IR4 3.7 5~5.75
8 6. 2429 2 IR3 6.8 5~5.75
9 6. 9410 2 — — —
10 7. 3467 2 — — —
11 8.5926 2
12 9.6372 2 — — —
13 10. 4073 2 IR1 10.8 5~5.75
14 11. 2395 2 — — —
15 12. 3806 2 IR2 12.0 5~5.75
16 13. 2807 2 — — —
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Fig. 1 Complex refraction index of
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Fig. 5 Spectral contrast of dust in different regions

in daytime (a) and nighttime (b)
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Fig. 11 Comparison of dust recognition results
and ground-based observation by FY-2 (a)
and Himawari-8 (b, ¢) at 0600 UTC (a, b)
and 2100 UTC (¢) 5 March 2016
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