5 44 55 3 1) NI T Vol. 44 No. 3
2020 £ 5 H Chinese Journal of Atmospheric Sciences May 2020

&, &0, METE, 5. 2020, Himawari-8 75 e 6 24 J8 B 72 B (36 E 20 41 [J]. KSR, 44(3): 455-471. ZHAO Lei, XIN Jinyuan, YANG
Leiku, et al. 2020. Validation Analysis of Himawari-8 Aerosol Optical Depth Products [J]. Chinese Journal of Atmospheric Sciences (in Chinese),
44(3): 455-471. doi:10.3878/j.issn.1006-9895.1906.19102

Himawari-8 At F B E - mBIIGiE 57547

1,2 > — 2 = = s 2 )2 e 2
R 2 FeTT WEE w0 ALHE
TR LA 5 R B TR, A 454000
2 o U T AU TR A KR 4930, e 100029

# E Himawari-8 R HH AR LB KW H —REILLS%2 DR, HEHFPEELS AHL (Advanced Himawari
Imager) FISEHL 10 min/U 4 & B 7] 73 HE 2 % A o A< S04 2015 4F 9 A % 2017 4F 12 A Himawari-8 /2 Level-
2RI R (AOD) 7§ 5 AERONET (AErosol RObotic NETwork) 70 />3 ri (10 3 32 S0 0 B4 i3k 47 %) L
RS AT, 25 SRR W) Himawari-8 TR SO IR ROG S B BE ™ i (WRS FEAAAEAR K IR 25 |) i 22 e, Hoh g 48
/N3 2 Himawari-8 AOD 5 AERONET AOD X [Hf£1E R F ARG (R>0.5), 4 22 /Muli 5 Himawari-8 TLE X
HAE RSB E = WA B &AL % . £ American_Samoa. Bandung. Birdsville. Bukit Kototabang.
Canberra. Fowlers_Gap. Jabiru PL 2 QOMS_CAS 3l s H 3 58 0 I B4R /N T T2 g it ) AV JIR Dl 2 S BE R
BT oL. 4%t (Himawari-8 AOD 5 AERONET AOD [{2) #4741 & Pl Himawari-8 AOD fEAERAE TR
I 265} 4% % 5 AERONET AOD Z [l 775 BT ARG s 78 b EE0M AR /N7 Himawari-8 T2 i AOD # K
b X 26557 % 5 Himawari-8 AOD 2 [AJ 7 (E B I 2658 &, 1X N Himawari-8 AOD i 5L Bt 5 se E 4 it
T R IR TR IR .

X##17 Himawari-8 T8 SEKREFHEE BKIiE

YEBHS  1006-9895(2020)03-0455-17 hESES  P407 XHEFRIRAE A
doi:10.3878/j.issn.1006-9895.1906.19102

Validation Analysis of Himawari-8 Aerosol Optical Depth Products

ZHAO Leil’z, XIN Jinyuanz, YANG Leikul, SI Ruiruiz, and LIU Guangjing2

1 School of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo, Henan Province
454000

2 State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029

Abstract Himawari-8 is a new generation of geostationary meteorological satellites launched by the Japan
Meteorological Administration. The advanced Himawari imager (AHI) sensor carried by Himawari-8 can achieve a high
temporal resolution observation for 10 min/time. Level-2 aerosol optical depth (AOD) dataset from Himawari-8 satellite
was compared with AERONET (AErosol RObotic NETwork) AOD at 70 sites from September 2015 to December 2017.
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The results show that the precision of AOD products retrieved by Himawari-8 satellite has a large spatial difference.
Among them, 48 sites feature a good correlation between Himawari-8§ AOD and AERONET AOD (R>0.5). The
Himawari-8 AOD clearly underestimates the ground-based AOD at 22 sites. At some sites, including American_Samoa,
Bandung, Birdsville, Bukit Kototabang, Canberra, Fowlers_Gap, Jabiru, and QOMS_CAS, ground-based AODs are
small and Himawari-8 satellite-retrieved AOD is large. Analysis of the absolute error (the difference between Himawari-8
AOD and AERONET AOD) shows that a good correlation exists between absolute error and AERONET AOD when the

Himawari-8 AOD underestimates ground-based observations. In areas where ground-based observations are small and

satellite inversion data are large, a good linear relationship exists between absolute error and Himawari-8 AOD. This

provides useful basic information for the improvement and perfection of the Himawari-8 AOD inversion algorithm.

Keywords Himawari-8 satellite, Aerosol optical depth, Validation
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Table1 AERONET observation site geographic information
5 3 A G G T FE/m I K i X Hh 3 A
1 Alishan 120.813° 23.508° 2416 Ly X
2 American_Samoa 189.436° —14.247° 76 ES Byl
3 Anmyon 126.330° 36.539° 47 L E25)
4 Baengnyeong 124.630° 37.966° 136 i &yl
5 Bamboo 121.535° 25.187° 1050 % Byl
6 Bandung 107.610° —6.888° 826 R JE P 720 7 b 3 i
7 Beijing 116.381° 39.977° 92 Gy BRI T
8 Beijing-CAMS 116.317° 39.933° 106 i e ORI T
9 Birdsville 139.346° -25.899° 46 WRFIE N
10 Bukit_Kototabang 100.318° -0.202° 864 IV JE VAL s AR L
11 Canberra 149.111° —-35.271° 600 WRF I i
12 Chen-Kung_Univ 120.217° 23.000° 50 hE G E25d
13 Chiang Mai_Met_Sta 98.972° 18.771° 312 g~ L g i
14 Chiayi 120.496° 23.496° 27 FEGE R
15 Dalanzadgad 104.419° 43.577° 1470 e IR 7%
16 Dongsha_Island 116.729° 20.699° 5 L &yl
17 Douliu 120.545° 23.712° 60 FEGE S
18 Dushanbe 68.858° 38.553° 821 B+ e e B PAS A
19 EPA-NCU 121.185° 24.968° 144 FH BN
20 Fowlers_Gap 141.701° -31.086° 181 WRF I T8 XU
21 Fuguei Cape 121.538° 25.297° 15 hE G il
22 Fukuoka 130.475° 33.524° 30 A AR
23 Gandhi_College 84.128° 25.871° 60 ElRE R
24 Gangneung WNU 128.867° 37.771° 60 i £33
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B
s i A G 2 = FE/m [ R B X Hh Y
25 Gosan_SNU 126.162° 33.292° 72 i WX
26 Hankuk UFS 127.266° 37.339° 167 i £
27 Hokkaido_University 141.341° 43.075° 59 HA E25
28 Hong_Kong_PolyU 114.180° 22.303° 30 o E & 245
29 Hong Kong Sheung 114.117° 22.483° 40 i E WX
30 Jabiru 132.893° -12.661° 30 WRHAE |
31 Jaipur 75.806° 26.906° 450 EFE H
32 Kanpur 80.232° 26.513° 123 EpRE Tk T
33 Kathmandu-Bode 85.390° 27.680° 1360 Je/R H
34 KORUS_Backsa 127.56° 37.412° 64 i T
35 KORUS_Daegwallyeong 128.759° 37.687° 837 i Lie|
36 KORUS_Tksan 127.005° 35.962° 84 i W
37 KORUS_Kyungpook NU 128.606° 35.890° 65 i 245
38 KORUS_Mokpo NU 126.437° 34.913° 26 i el
39 KORUS_NIER 126.640° 37.569° 26 Lz BRI
40 KORUS_Olympic_Park 127.124° 37.522° 45 i AT
41 KORUS_Songchon 127.489° 37.338° 90 i )
42 KORUS_Taehwa 127.310° 37.312° 152 Lz AR
43 KORUS_UNIST Ulsan 129.19° 35.582° 106 i RS
44 Lake Argyle 128.749° —16.108° 150 WRF L YA
45 Lake Lefroy 121.705° —31.255° 300 BRI WA
46 Luang_Namtha 101.416° 20.931° 557 EZ g
47 Lulin 120.874° 23.469° 2868 GY )
48 Makassar 119.572° —4.998° 16 EUEIEYIRA By UGS T
49 Manila_Observatory 121.078° 14.635° 63 B[ e N RICE WL
50 MCO-Hanimaadhoo 73.183° 6.776° 0 Ty IRAK AR &
51 NGHIA_ DO 105.800° 21.048° 40 f) W
52 Nong_Khai 102.717° 17.877° 175 ZH i
53 Noto 137.137° 37.334° 200 EEN )
54 Omkoi 98.432° 17.798° 1120 ZH B
55 Osaka 135.591° 34.651° 50 HA TRk
56 Palangkaraya 113.946° -2.228° 27 FRE JE P R i
57 Pontianak 109.191° 0.075° 2 EUEYEYIRA W
58 Pune 73.805° 18.537° 559 EFE FrBRd T
59 Pusan NU 129.083° 35.235° 71 i WO
60 QOMS_CAS 86.948° 28.365° 4276 i BRAL 37 3 WA AL 3
61 Seoul_SNU 126.951° 37.458° 116 i 245
62 Shirahama 135.357° 33.693° 10 HA W T
63 Silpakorn_Univ 100.041° 13.819° 72 ZH R
64 Singapore 103.780° 1.298° 30 g ]
65 Son_La 103.905° 21.332° 683 fede) X
66 Songkhla_Met_Sta 100.605° 7.184° 15 ZH H
67 Ubon_Ratchathani 104.871° 15.246° 120 ZH ]
68 USM_Penang 100.302° 5.358° 51 Lk £
69 XiangHe 116.962° 39.754° 36 Lx AR
70 Yonsei_University 126.935° 37.564° 88 [ S
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Fig. 2 Scatterplot of AERONET ground-based AOD and Himawari-8 satellite-retrieved AOD at 70 sites
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