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WE. X THRENZHHA LT E FY-3D/MERSI-II( FengYun—-3D/ Medium Resolution Spectral Imager—II) 4T A 8
B FHEEHMATA TN RN FRIMW R EFZ R MNERG R, RAMEFE BB 7%, 5N
WA M HEHRTHM, REEATAREFNON AN T EMBETETECELERNZAMNER, K
ERBREREXA, IHENZRANEA RN ERENZLENEL EFIRNERL ARG — 3%, N St
HRETBFEHTO0.8, 2 utll —B M 100%. YERFEKTO0.20, FE10. 15% =K THEH I FEET,
BRHAZG LS AN ZNHEEA~kmZ BB B, i RE 7 T REERH,

X 8 . KRABF; L =R ; FY-3D/MERSI-IT; 2 %

RESES P4123; XEERIRED: A

Research on summer Arctic cloud detection model based on
FY-3D/MERSI-II infrared data

WANG Xi, LIUJian’, YANG Bing-Yun
(Key Laboratory of Radiometric Calibration and Validation for Environmental Satellites, FengYun Meteorological

Satellite Innovation Center (FY-=MSIC), National Satellite Meteorological Center, Beijing 100081, China)

Abstract: Combined with the spaceborne lidar active observations, an Arctic summer cloud detection model is studied
here based on the data from the FY-3D/MERSI-II (FengYun-3D/Medium Resolution Spectral Imager-11). By using prob-
ability density function analysis method and introducing loss rate to optimize the correlating thresholds, an infrared
cloud detection model for the Arctic summer is developed based on the confidence levels. The validation results reveal
that the cloud detection results are highly consistent with the matched spaceborne lidar observations. The high confi-
dence levels basically represent the cloudy pixels, while the low values correspond to the clear ones. The case study
shows that the cloudy pixels is 100% consistent with the pixels of the confidence level higher than 0. 8. When the confi-
dence level is lower than 0. 2, 10. 15% of the cloudy pixels are still misjudged as clear pixels, which are primarily sin-
gle-layer clouds with the cloud top heights between 4 and 6km. This may be caused probably by the cirrus clouds,
which needs further study.

Key words: atmospheric sciences, Arctic, cloud detection, FY-3D/MERSI-II, summer
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Table 1 Characteristics of channels of FY-3D/ MER-
SI-II applied in this study

23 [

o VY8 S i v BT
/pm /nm . /K
20 3.8 180 1000 200~350
21 4. 050 155 1000 200~380
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Table 2 Thresholds and loss functions of different cloud detecting tests for different surface types

T GES ThEDK ARATKIN e
I {5 kR ) B Pk 1] L PR 1] {EL PR 1] {EL PR
BT10.8 271,11 0.457 271.90  0.342  270.49  0.371 263.37 0.535 270. 99 0.311
BT7.2 252,19  0.574  251.30  0.467 251.48 0. 489 250. 00 0. 424 251.05 0. 400
BTD3. 8-12 2.34 0.277 9.81 0.353 4.71 0.232 8.00 0.261 8.37 0. 341
BTD10.8-3.8 -2.07 0.263 -8.41 0. 346 -4.27 0.230 -7.91 0. 266 -7.75 0. 342
BTDS8. 55-10. 8 -0.34 0.795 -1.29 0. 623 -1.95 0. 831 0.31 0. 891 -1.54 0.786
BTD3. 8-4. 05 3.33 0. 290 6.32 0. 405 4.34 0.231 6.72 0. 302 6.59 0. 407
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Fig. 5 Thresholds of different cloud detecting tests for ocean, land, and sea ice regions. The gray horizontal line represents the

clear condition; the blue horizontal line represents the cloudy condition. The starting point of the horizontal line represents the max-

imum and minimum value of the distribution; the center of the

sents the threshold (black: ocean; red: land; green: sea ice)
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Table 3 HR results and weighting functions of cloud detecting tests by FY-3D/MERSI-II for Arctic summer

ra— jE3EE [GiES K ARV ME
HR &N HR AT HR &N HR & HR &
BT10. 8 0.748 0. 160 0. 687 0.158 0.217 0.051 0. 495 0.121 0.763 0.171
BT7.2 0. 341 0.073 0.673 0.155 0. 688 0.163 0. 547 0.134 0.710 0.159
BTD3. 8-12 0.954 0.204 0.813 0.187 0.927 0.220 0. 829 0.203 0.870 0.195
BTD10. 8-3. 8 0. 945 0.202 0.810 0.187 0.912 0.216 0. 847 0.208 0. 853 0.191
BTDS. 55-10. 8 0. 730 0.156 0.613 0.141 0.553 0.131 0. 600 0.147 0. 641 0. 144
BTD3. 8-4. 05 0.951 0.204 0. 742 0.171 0.923 0.219 0. 760 0.186 0. 629 0.141
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Fig. 6 A case of (a)final confidence level of cloud detection and (b)brightness temperature of infrared window channel 10. 8 um

at 0625UTC on June 10, 2020

THEZS A X 8K

R TG b 56 AR ) 2 A R A R
FIFH CALIPSO %4 % FY3D 256 I 45 S 47 L %43
Bro 742202046 A 10 H 0625UTC FY3D M| 5
It B A D FE CALIPSO B & i, Bl H i (gl &%
i CALIPSO #1iB . K 8(a) Wil ZEFE S
CALIPSO 7 10 i 8 XiF Hb &85 5, A 0. B85 B X [A] v [
Wz M 2SR 2 T He Bl an & 8 (b) it o Xt He
g5 R, B AR GE X R T 2 0 U o e
fo, A B B B TR e 71N BREIT
EAE AT 0. 6 BT, {H CALIPSO B4 7% 25 T 5
FER 0, HEAh, Y = T S O B, AR B (E IR AN 2
SE4 RN 0, MHEAL T —MIR{H , 1 75°N ~76°N Z
1], CALIPSO = T0l 3 B B O, 111 A5 JE 22400 1 0. 2
BfHiE . MGt Rk E Y B IE = T 0. 8B, X
HIZ TG R CALIPSO 2 T0 i AN 0 0 A4 00, ik
FEZRITE X A58 T0. 24 EARE X B4 F 0. 6~
0. 8 Z ] B, X 1 1) = AR JC 1 86. 54% , I 254800 5
b 13.46%. 4 &5 AL T 0.2 B , B 25 (R o0 i
89. 85% MY [EIM A AEAE 10. 15% W =%t ., HE—4
RS A B0, Xk A0 1 X[ 2 158 ) A i 2 ) 15
W, 22 ML 4~6 km 22 6] B PR 24 2

3 GipSitie

et 2 X, MR AR PR K S A L
IR B e B R AR, 2 — T LR 2 G I 5 35 1 e i o
TE o ARWFFEIET FY3D/MERSI - 112145 i i B
4546 B AWML I8 ESh PRI 3@ PDF 23 Hr i
PR X A I J5 58 SR I R 2 14 Uy 125 3K
U Ry B 2 R 7 5 A, A R T A R 1Y
ORISR 2 G I 25 R 22 30 ELAT 3 v 1 PT f

. BT

(1) FEF Streamer B UL 45 R AT A0 B 2
LA AR T BB AL )E sk R A
21 AN IX S (BT10. 8) /K ¥Rl 18 52 i (BT7. 2) LA
N Z il i85 22 40 & (BTD3. 8-12, BTD10. 8-
3.8.BTDS8. 55-10. 8 .BTD3. 8-4.05) .

(2) BFXFAS[A] T H i 28 8 i o 151 2% R 1 S
HR VAT B 78 2= Aar i 5 58 190 {8 B 45 Kl 22 T o5 A
T, A A AR TR | 2 ) &% S 3 ot A
11335 . BFEEEME, BT etk

(3) R FH 2 3O TR 18 LI B a e ke e 1) =
RGN ASEHY 238 SRR A TR FE A o 18] 40 B A 0 45 2R
T EGREE T 0. 8B R n{F SN =, B
FEART 0. 205 29 10% 1) = AR TR FI N i 25, R HE
T N FEEE TP AE 4~6 km AU BRZ B =

A 5% $ ) AU AR M DX B 2 7 G 0 A A Sy
T FY =3 K08 kot b b 175 285 3 X 2 K B3k 3t 1
WESH, H ROz 0 A5 B A X N 1) 2
FITRZE R AE B, 208 = A SRR &
R RE A — 2 R AN G 25 I HER

AWFSE T T FY-3D/MERSI-II 21 4138 58,
27 B W9 P 9 2 A N 30 T R T 2 A T B
X AU AR vk S R TR AE , FF R JE AR 3 X 2 A6 0 AF
5%, R 1T FY-3D/MERSI-11 5 4f8 78 b A X 38k iy 1
BT o JOH DX A A K S5 T R TR R IR 4%
A A5 B % 31 ' 25 2 B Ay ) L 5 A AN
PIHER X 53 = 50K T 3, FY-3D/MERSI-1I )&
sk, BEAk, 8 H A 2R A A AR A R 2 el
23RN EE SR 25 R B AR X IR 2 A A B 19 52 A
P | KA TR B8 I 3 55 X6 2 A DA 5 SR 19 2 0
PR AT G 2 R A TR B AR 1) SR AR R 2 K



2 18 T 45 LT FY-3D/MERSI-ITZL M B ZRAUAR 2 K A TR 57 491

E7 202046 H 10 H 0625UTCZLAME X 10. 8 pm 3B 4515 & 5 2 VUL i) CALIPSO FA 4338 (F (k45

Fig. 7 Same case as Fig. 6 for brightness temperature of infrared window channel 10. 8 um and its matching CALIPSO scanning

track (yellow line)
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Fig. 8

Same case as Fig. 6. (a) final confidence level of cloud detection (black lines) vs. CALIPSO cloud top height (blue

lines) ; (b) ratios of clear and cloudy pixels in the corresponding interval of confidence level, where the interval is set as: 0~0. 2,

0.2~0.4, 0.4~0.6, 0.6~0.8, 0. 8~1.0
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