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Fig. 2 Validation of daily global SST of HY 1D on October 2, 2020 (left: daytime; right: nighttime)
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Fig.3 Comparison of daily SST between HY 1C and Terra on June 14, 2020
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Fig. 4 Comparisons of daily SST scatterplots between HY 1C and Terra on June 14, 2020
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MK 3 0] LLE ), HY1C 5 Terra BRI 80 H SST
7 i 0 PG 23 8] 3 A 25 R A E B AR AL, A W I % L
B B 25 SR8, HY1C WA R8O 78 35 % (35.2%) B
5 T Terra(25.9%), 3% 0 J2& HH — 3 BB Al iR 55 A
[F) 0 2 £ R DXl O o A )y 8 25 R AR IR R 1 A o

DL Terra % i SST i EL{H, Xt HY1C A7 8 7 i
WATIRZE T, G5 R UL 4, 55 T M 2020 4F 6 H 14—
30 H 5 H M ge 45251, i geit 17 B 22 . 4
X 25 . YRR ZE | A R BT (A

MRl LIE H, HY1C %86 SST Y B B S35 1w
ZEHRAE 0.27°C Z N, (HER R (8, HY1C S 25 R 1
Terra 34 5 0.16°C. A H 48 % i 22 1€ 0.72~0.82 2
[ A4k, SEHME K 0.78°C. L H ¥ R ZHE 0.91~
0.99°C 281k, FHIME K 0.95°C., I R AL LT F N
0.82~ 0.89, ¥ W F ¥ i B 70 5y 23.59°C

Fz4 20205685 Terra LLE A HY1C £ 3k 8 HR R I%
SST (B#fI: C) REGIHER

Table 4 The accuracy of daily global SST of HY1C at night-
time in June, 2020 based on SST (unit: °C) of Terra

HIB i 2e dox i 22 20522 DGR B HY 1CF4 Terra -3

HIb s 22 4o X 22 207 22 HIOC R B HY 1CF2 Terra -1

6J114H  0.04 0.59 0.78 0.98 23.42 23.39
6H15H  —0.09 0.68 0.88 0.97 22.98 23.19
616H —0.05 0.62 0.82 0.97 22.90 23.06
6H17H  0.12 0.57 0.76 0.98 23.23 23.12
6 18H  0.10 0.55 0.72 0.98 23.95 23.85
619H 0.0 0.66 0.85 0.97 22.85 22.84
6:20H  0.01 0.64 0.83 0.97 22.43 22.48
6H21H  0.10 0.58 0.76 0.98 23.22 23.15
6H22H  0.14 0.53 0.69 0.98 23.38 23.21
6H23H  0.04 0.61 0.80 0.98 22.98 22.98
6H24H  0.02 0.66 0.86 0.97 23.38 23.46
6H25H  0.05 0.60 0.79 0.97 23.51 23.51
6H26H  0.17 0.51 0.67 0.98 24.01 23.83
6H27H 0.0 0.58 0.76 0.98 23.84 23.86
6728H —0.01 0.65 0.84 0.97 23.73 23.84
6429H —0.01 0.61 0.80 0.97 23.83 23.92
6H30H  0.10 0.49 0.66 0.98 23.78 23.71

T 004 0.60 0.78 0.98 23.37 23.38

6H14H -0.18  0.79 0.96 0.85 23.63 24.65
6H1SH -0.13 076 0.93 0.87 23.11 24.19
6H16H -0.19  0.78 0.94 0.82 2279 2414
6H17H -024 082 0.98 0.84 23.58 24.84
6H18H -0.18  0.79 0.97 0.83 2358 24.68
6H19H -025 077 0.95 0.86 2476 2595
6H20H -0.09 075 0.92 0.86 23.82 24.66
6H21H -0.14 082 0.98 0.85 2344 24.60
6H22H -0.19 079 0.96 0.89 23.02 24.04
6H23H -0.11 079 0.96 0.86 2354 24.60
6H24H -007 076 0.93 0.85 2374 24.64
6H25H -0.14 077 0.95 0.88 2356  24.50
6H26H -0.17 0381 0.96 0.84 23.55 2478
6H27H -027 0381 0.99 0.84 2374 2497
6H28H -006  0.72 0.91 0.88 2386 24.69
6H29H -0.15 074 0.92 0.86 23.75 24.76
6H30H -0.16  0.80 0.96 0.84 23.51 24.62

016 0.78 0.95 0.86 23.59 24.67
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Fig. 5 Comparison of daily SST between HY 1D and Aqua on June 14, 2020
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Fig. 6 Comparisons of daily SST matching data between HY 1D and Aqua on June 14, 2020
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LERIATIRZE ST, £ SHIHE T 2020 4F 6 H 14-30 H
B HYID 23R8 H 1K SSTiR2Z1H 0L . MEF L)
A, SF 226 -0.05°C # 0.10°C Z [H] 28 1k, X A4~
H B 25 0w 22 4 0.02°C, BB 3 ) R G0 22 9k
o B 4R 2ETE 0.51°C 5] 0.65°C Z 8] 354k, SF- 1y
{4 0.59°C, ¥4 77 M1 22 1Y 22 A5 [k 0.70~0.86°C,
(B 0.79°C, AHOC R EAE 0.97 3] 0.98 Z [, -1
B4 098, — & [ F ¥ 4 Bk 7 SST{H 4> % M
23.17°C H123.20C.,

M 2020 4F 6 H B9 R4S H B H 28k SST iR 248
45 A, HY 1D fl Aqua iR 2215 &% 5 HY1C Fl Terra
w0, T 2% L 48 % I 2% i@ﬁ*ﬁﬁezﬂu*ﬁa‘é
ZECEARHMIE, 6B HY1C/HY 1D ) SST = fh 5E 4
PAFEAR Terra/Aqua F 7= & o

XF HY 1D M7 e SST 7= i th 5 Aqua Y #E4T T H

RS5 20205685 Aqua LRI HYID £ KB HKBAX
SST (Bfi: C) REGIER

Table 5 The accuracy of daily global SST (unit: °C) of HY1C at
daytime in June, 2020 based on SST of Aqua

B, H 2020 4F 6 H 14 H 4K H £052 77 5 L 4h
F VLB 5¢ FEL 5d, X P9 i P 0% G 080 DT IE A5 SE
iR R LA 6b, DX B [ i 0E 7R 70°S~ T0°N,
AT HER N 0.1°%0.1°, L A e (BT 19 25 18 43 A
Gy, AR L XSRS ASAEAE B P 22 7, {H HY 1D
(A R5OR I 78 76 R (33.4%) B 755 T Aqua(24.7%).
FH Aqua %% I SST = i/ 4 BLE, ?F4r HY1D 4
N7 IR 2 TE L, S5 R WL R 6. 3R 6 L T 2020 4F
6 H 14-30 H iy 2Bk H K e SST Si it 45 R . 3
T 228046 0.15°C LA, B 6 A 14 H AMNB M i fi, i
TEE SN B i /N R G, (AR SE 2 0w 22 HA 0.09C,
SR ST 2 45 0T i 22 R E O AR R 22 43 0l 0.61°C Al
0.82°C, FIJH KR BN 0.96, X EEHE 45 1 55 K™=
ml P 1R 250 O AH 25 R Ko X B 2020 4 10 H PR TE
ERHH =, 558 SR WIRN SR E R TR )
PR SR AR 0 — B0, AR B 25 | 4
Xof A 22 A 5 iR 22 43501 0°CL 0.62°C 1 0.83°C, #H
KFHCH 0.99, B i535124 0.02°C ., 0.64°C F10.86°C,
Fz6 2020 6 A5 Aqua LRI HYID £33k 8 H R R
SST (Hfii: C) REZKITER

Table 6 The accuracy of daily global SST (unit: C) of HY1D at
nighttime in June, 2020 based on SST of Aqua

HIB i 2e dox i 22 20522 DGR B HY 1CF4 Terra -3

HIb s 22 4o X 22 207 22 HIOC R B HY 1CF2 Terra -1

6J114H  0.10 0.52 0.70 0.97 23.35 23.13
6 15H  —0.01 0.60 0.80 0.98 22.66 22.72
6H16H 0 0.65 0.86 0.97 22.65 22.76
6H17H 0 0.61 0.81 0.97 23.10 23.20
6 18H  0.05 0.51 0.70 0.98 23.51 23.45
619H  0.01 0.59 0.80 0.98 22.79 22.82
6:20H —0.05 0.64 0.86 0.97 23.07 23.20
6H21H  —0.04 0.64 0.86 0.97 22.36 22.52
6H22H 0 0.56 0.77 0.98 22.89 22.92
6H23H  0.05 0.55 0.74 0.98 22.79 22.73
6H24H  0.06 0.58 0.79 0.98 23.24 23.22
6H25H  0.04 0.61 0.81 0.97 23.54 23.59
6H26H  0.02 0.57 0.77 0.98 23.76 23.74
627H  0.05 0.53 0.72 0.98 23.78 23.71
6:28H  0.04 0.58 0.77 0.98 23.60 23.56
629H  —0.03 0.61 0.81 0.97 23.49 23.62
6H30H —0.01 0.60 0.81 0.97 23.37 23.45

T 0.02 0.59 0.79 0.98 23.17 23.20

6H14H 0 0.53 0.73 0.98 23.20 2327
6H15H -0.10 058 0.79 0.98 2333 2355
6H16H -0.14  0.66 0.87 0.95 23.75 24.12
6H17H -0.11 0.6 0.88 0.96 23.77 24.10
6H18H -0.09 059 0.80 0.96 2396 2425
6H19H -0.07 054 0.74 0.97 2454 2470
6H20H -0.18  0.68 0.89 0.96 23.85 24.26
6H21H -0.13 067 0.89 0.95 23.61 24.01
6H22H -0.12 067 0.88 0.97 23.07 2355
6H23H -005 057 0.77 0.97 23.66  23.89
6H24H -008 059 0.80 0.96 2349  23.80
6H25H -0.01  0.62 0.83 0.95 23.78 24.05
6H26H -0.04 058 0.78 0.96 23.81 24.07
6H27H -0.07 059 0.80 0.97 2419 2441
6H28H -0.15 0.6l 0.84 0.97 24.11 24.42
6H29H -0.13  0.65 0.86 0.96 2389 2423
6H30H -0.10  0.65 0.87 0.96 23.71 24.05

T -0.09  0.61 0.82 0.96 23.75 24.04
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Fig. 7 Comparison of monthly SST between HY 1C and Terra in July, 2020
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Fig. 8 Comparisons of the monthly SST scatterplots between HY 1C and Terra
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Table 7 Comparison of the monthly SST (unit: °C) statistical
analysis between HY1C/1D and Terra/Aqua in July, 2020

anes A AaXMREE BOrRE HOCRE
HY 1C/Terra 1K -0.09 0.51 0.71 0.99
HY1C/Terra X -0.18 0.52 0.72 0.99
HY1D/Aqua K -0.21 0.58 0.82 0.99
HY 1D/Aqua %1 -0.17 0.61 0.84 0.99

BT H = 5 BT REAR . XF L 2018 4F 10 H =
2021 4F 12 A X P9 T AL G H 377 5, R R
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Fig. 9 Comparison of monthly SST between HY 1D and Aqua in July, 2020
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Table 8 Comparison of daily global SST (unit: °C) statistical
analysis between HY1C and HY1D at daytime on June, 2020

At T 4 i’abﬂ% *ﬁ?@ HYIC  HYID
6J114H  —0.18 0.89 1.02 0.82 21.57 22.19
615H —0.15 092 1.04 0.83 21.67 2222
616H -0.12 091 1.03 0.83 21.31 22.00
617H 016 094 1.06 0.84 21.48 22.07
618H —0.13 092 1.05 0.84 22.00 22.45
FE 015 092 1.04 0.83 21.61 22.19

MF 8 AILIA H, HY 1D [ K SST F#J L HY1C
I 0.15°C, 26 X i 2 . 24 77 A 15 2 FHAH 5C 22 5003 il AH
#£0.92°C. 1.04°C 1 0.83, B K19 Ge i T 44 o 423,
B 3 T A R Y SST AR M R AF . X
SEREH R M SST = i b AT T G it o M, 25 5
%9,

£ 9 20204 6 A HYIC 5 HYID %R 88 A £ 3k SST ( &
fii: C) FRMLFEitomER

Table 9 Comparison of daily global SST (unit: °C) statistical

analysis between HY1C and HY1D at nighttime on June, 2020

1 $i’3 zﬁx\,]: ﬂﬁi’fﬁ *H%é HYIC  HYID
6 14H 0.10 1.05 1.09 0.74 21.14 20.80
6H15SH  0.16 1.06 1.08 0.74 21.05 20.58
6H16H 0.10 1.05 1.07 0.71 20.81 20.36
6H17H  0.16 1.06 1.09 0.73 21.36 20.83
6H18H 0.15 1.05 1.09 0.73 21.44 20.87

FE 013 1.05 1.09 0.73 21.16 20.69
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Consistent analysis of sea surface temperature products
between HY1C/1D and Terra/Aqua

Mao Zhihua"**, Zhang Xianliang"?, Liu Jiangiang®*, Ding Jing*,
Chen Peng', Zhu Qiankun', Huang Haiging', MaLi'

(1. State Key Laboratory of Satellite Ocean Environment Dynamics, Second Institute of Oceanography, Ministry of Natural Resources,
Hangzhou 310012, China; 2. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China; 3. Southern
Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China; 4. National Satellite Ocean Application
Service, Beijing 100081, China)

Abstract: The sea surface temperature (SST) products, obtained from the Chinese Ocean Color and Temperature
Scanner (COCTS) on the two haiyang satellites (HY1C and HY1D), play an important role in oceanic and atmo-
spheric researches. It is important to know whether they are consistent with products from other satellites such as
the Moderate Resolution Imaging Spectroradiometer (MODIS) on Terra and Aqua satellites. The data quality of
SST global images from COCTS on HY1C/ID is evaluated by the average bias, absolute difference, root mean
square error, and correlation coefficient based on in-situ SST measurements and the MODIS products. The results
show that the spatial patterns of the daily and monthly global SST of HY 1C/1D are similar to those of Terra/Aqua.
The average bias, absolute difference, root mean square error and correlation coefficient of the global daily
SST/HY1C products at daytime, based on the SST values of Terra on June 2020, are 0.04°C, 0.60°C, 0.78°C and
0.98, respectively, and that of the nighttime products are —0.16°C, 0.78°C, 0.95°C and 0.86, respectively. Similarly,
the values of the daytime SST products of HY 1D comparing with the SST of Aqua on June 2020 are 0.02°C, 0.59°C,
0.79°C and 0.98, and that of the nighttime products are —0.09°C, 0.61°C, 0.82°C and 0.96, respectively. The evalu-
ation on other seasons indicates that the SST products from COCTS are very stable. However, the data quality con-
trol scheme and inhomogeneity correction still need to be developed to improve the performance of SST products of
HY1C/1D. As a whole, the SST products of HY1C/1D can be used in some applications, similar to the Terra/Aqua

products.

Key words: sea surface temperature; COCTS-HY 1C/1D; MODIS-Terra/Aqua; consistent
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