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Applying multi-satellite observations for landslide
morphological change analysis and stability
assessment

Abstract

This project aims to propose a framework for integrating multi-
sensors, including optical imagery and Synthetic Apture Radar (SAR), to
monitor the stability of landslides. The research aim of this year is to
develop an optical-based imagery index that can effectively detect the
stability of landslides. Data from three study sites, the landslides in Xiuluan
Hsinchu, Guanghua Taoyuan, and Yusui Creek Kaohsiung were collected
respectively for analysis. The research outcomes include the development
of the Weighted Landslide State Index (WLSI) which has been tested to
prove its capability of distinguishing soil/regolith and bedrock over
landslides and is also expected to become the basis of the assessment of

landslide stability. Accordingly, this study proposes a Temporal Slope

Stability Score (TSscore) Which is based on Sentinel-2 derived WLSI time

series and can identify the significant temporal changes over slopes. TSscore

not only effectively detects the timing of slope failure but also evaluates

the stability of the slope. The result of landslide monitoring using TSscore

shows that the landslides in Xiuluan experienced seasonal erosion during
the rainy season; landslides in Yusui Creek are unstable and may
persistently deliver sediments to the catchment; and Guanghua is relatively

stable in optical data due to its stabilized protection engineering for the



slope creeping which can be detected using Interferometric synthetic
aperture radar (InSAR) technique. In the future, this study aims to integrate
morphological change detection using SAR data to advance the proposed

slope stability assessment.

Keywords: Landslide, Optical data, Weighted Landslide State Index,

Sentinel-2, Temporal Slope Stability Score
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SRR RIE S BT T A G H )R E L THE

% 2-2 Sentinel-2A f#F: A AR 4

Sentinel-2 A E ¢ £ g & (um) f&+7 & (M)
Band 1 — Coastal aerosol 0.443 60
Band 2 — Blue 0.490 10
Band 3 — Green 0.560 10
Band 4 — Red 0.665 10
Band 5 — Vegetation Red Edge 0.705 20
Band 6 — Vegetation Red Edge 0.740 20
Band 7 — Vegetation Red Edge 0.783 20
Band 8 — NIR 0.842 10
Band 8A — VegetationRed Edge 0.865 20
Band 9 — Water vapor 0.945 60
Band 10 — SWIR - Cirrus 1.375 60
Band 11 — SWIR 1.610 20
Band 12 — SWIR 2.190 20

(F# %k : EAS, www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-2)

AFAY % Sentinel-2 6 B F ik B AT 0 A R & 7 F S

2.1 &R E  (Radiometric Calibration)

ol S R g d 0 £ 2 %2 DN (Digital
Number) E# 3 = ~ % & "8 & &5 (top of atmosphere reflectance) » =
E A TN EE o HE 5 pW/(em?srnm) ¢

L = gain * DN + bias (offset) (2-1)
HY gain ;B £ > bias (offset) 3 B i 45 > {5 5TE 5B T L AR
W Bl 22 matadat ¥ A4 > HEI LSRN BT F R %ﬁ‘?’ {5 By "$ (i

2-20



$o% L REC R
ARRIESEIEL -

22 <~ §F & (Atmospheric Correction)

R R B P AU R F R B R ol A F B F L 4o ) 2-15 95
Tt F R ER ] TR G b T R £ G 5

B F R R B R R e < S R e

SFARE R AR Y FPeale - R E 0 DR gk

Bt L FR B E LT A FREAA TR g R

Sy

TR S A s F Rl ot 0 A 3 FLAASH (Fast Line of sight
Atmospheric Analysis of Spectral Hypercubes) = # t&i 5% * v 3 &

57 %> FLAASH &_d Spectral SciencesInc. i+ %3 Wz A3 7% %
e T B> 3@ * MODTRAN 4 (Moderate Resolution Atmosphere
Transmittance and Radiance Code): e » 3 & p £ F 4% £ (1)1 4 12
B e g fot g Glirk a FRF ~F 3R~ KEF
HF B2k FZR o frr f BAE) Qb mant EEFRF -

(3)1; LI ‘fr’/} w0 *A0:FE 7 MODTRAN ;‘L-f’-'r(ﬂ 2 > 2010 ;

Wu et al., 2010) -
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2 SAET TR 3 VI L iE-ar

R RAH
Atmospheric
Backscattering

R e R A

Adjacency
Reflection

IO Y

H#ERA

Direct Reflection

VYA ()

W 2-15 * §F & $&= fenR Fr L W

PR R Ry B TR R M T W

(Filchev et al., 2014; Kumar et al., 2017) » &
2-2)t HY p Ltk g FBE ope i

BOF S S LA Feuta FES O La d

e AL

4L
5 5

)% TR N (o5

1‘3\%1‘? R

L 35k

< F A Kbt ey i

Adfe B otk Fie Sk e 3 Bt 6 enthdics 50 "% 1K

LG8 5 B R B skt 10000 0 B 1 F S g 0~10000 -

L= (1%% (5)+La

ﬁt‘ p 1|z\mm%mﬁ—kfj‘_¢"pe ﬁ.lg\m’f\."

=
.

F0S 54 Fauta R

&l % &

=l

(2-2)

F bt

Fola B4 F itk iE A fo B

APt A FAe Sk i e 2 Bojdote g ooy 57 "B SRS

B o R B gkt 10,000 0 #3:1F 513 F 0-10,000 ¢ 56 2-2 ¢
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$oF 1ERES RS

* InSAR(Interofometric Sythetic Apture Radar > InSAR) % A # 2. ¥ 3%

Be BARBIE L Ty A g $B TR EY - £ F

{

FEMED HER T2 N ARG S BRI 2
BARBIE 2L AEBE 1] ERERARFE THESTEFE
InSAR B>t i@ g g A25% Rl E % ' 2 InSAR 3 #20R| £ $ 4+
B2 20 air BTN Fh R SO PEF Y RE R
RPN EREGEES FF2ZH AL RMSE 5 12 22 )03t F i #
Sentinel-1 % PFA § ik F ot = HIBP AT - (F5 S F ™A
Heg 3 25880 47k # o

PR EPFELALMBML I F D B E ST e
- 2P UBERRE Y2 2% > kR InSAR A 470 £ F
B M #F A T T 54 ¥ Sentinel-1 FALiE & InSAR A 47+ 2. 4 4p B
f® 4Z(decorrelation) o ¥ ¢t > AT HH E B EHP 2 Ay = K kE >
- WM 2 R PITRN P R NN G 2 B AR

R A R R - B R
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$zF 1FRBREFT SR
=% 1FRRAFL A%
$- 8 e

AV EAEHRYZ AR FFP LTS EREER TR

o B 81 RO s Q) ik IR X 8 @ S ok R 170 B (B)ie £

SR AT REST > (HHEB B P EREY BT
AP EAEDZ EMER LRI -FIET S PR LSRG
FTAc e m mde 5 %2 FFEINA L2 R AT R iR S
PR idp ikt 2 £ 48 4 4 #c(Normalized Difference

Vegetaiton Index, NDVI) ~ 3 3 {8 # 45 #ic(Enhanced Vegetation Index

EVD)~ &% v £ 8 -k 448 :Fﬁ #ic NDWI (Normalized Difference Water Index)

AW, PR nHFF(ERBG P2 IEA RN FEREL
#7 5 1% Sentinel-2 #ifx & F 221 AL ~ 577 % § - P F L EFE

}J' PHIH% EEJ:}??-A}’}"’[ ﬁy\l;f):l ‘)'KI)V_V#F]*E})%? r"” I‘Ip‘l I‘E_7 ™~ & A

b WLSI th i B TR A# Y % B0 & i

SRR
(Temporal Slope Stability Score, TSscore) » = % ¥ 12 it % % % 1 374 ¥
ER Y S S LANEL LT PR P £ F L Lty

LITAT G A kT T &
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PAERIR A Y T HMG B RAS TR REIPITER
Y-8 F73%

SR LR B G TS g A

AFFHHZBFEL R OO FHS CPFEFHLZ F 22
TABE M L B 2019 £ 1 £ (2023 £ 11 ? & )2 Sentinel-2 k£ &
BEEZR o B P Lk HE 102 % F % 1565~ L F8% 83 15

Y TR = B2 o B2 vh > ¥ ¢ 444t Sentinel-2 3t 2020 £ 4 7
30 p % &5 B4p 2 313 A % NDVI-EVI %2 NDWI» k2 2573
Fehz LFpihem e ¥ Zp 2 PHILd 5 AT ES F 0

FPp N AKARPLEEATNAE > TRTE A —;bﬁ#p;}-%,l}‘]wl?

FEATAR g iR 2 B B g iRt 2 TR BT S & e BT

Brfgd g fheanty o F A G NDVE H3b 8 o5t 4o

NDVI = SMR-RRED (-1
RNIR+RRED

7 ¢ Ryp 5 3742 b %05 S Rppp 5 2 % B 347 7 RAFIT e vh ikt

BBl d g A TRt LR BEA 101 2

B — k3 o NDVI ]2 O FF S ARG b £ 2 EokR > <20 07 pF 3

S A RerfEgt o B 5 BVIe 3R E 3 4T

EVI = G X RiR— RRED (3-2)

RNiR+C1RRep—C2RBLUE+HL

3\“ 4 RNIR:‘%' S‘j-il”_ 4 /,EL—E; N RBLUE :‘% i‘t%/ﬁ"ﬁ; ’ RRED :‘—a l‘l ¢ /ﬁL-F)t ; Cl'f‘-"

Coff 3"l L5 8 %15 S G5 i EVIAL 7 953
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5% 1TEREFT 2%

N

o

AP ERPOEARCE T EFE TR T o 30 Gl
MER R FBHEHFELRMOPEE -SRI E SR FRE AL
£ (U.S. Goelogical Survey, USGS) 4%t Landsat x 7| &k 4% B2 2% %
i G=25-C=6-C,=7.5>11 2 L=1>* 4o~ B ZJ&* > Sentinel-

2§ 1§t EVI 435 8 F (Ma, T. etal. 2023) » /5 3 NDWI » 43 #fe

L

=

WA E kR ka3 2 4

NDWI = RNIR—Rswir (3-3)

RNIR+Rswir
\ ¢ RNIR = 1’? i 7]‘ %/ﬁ»-ﬁ)» y RSWIR Y /‘,ﬁt 4r 7]‘ %/ﬁ;_ﬁ‘ N NDWI m#%]
G-l B L2 o - dn kg -1 310 5203 Ak g 4 ko a

0111 % 4 g ok enfeay -

SRR B

L Hiwm 2y ¥

AP RNORTI A PR LRSI FRAE N R
MR R BEREFEHEEP LS 5 - F)R AR I L2 p L A
g BPenk e d B oo ¥ ok PRy Y840 2 RS R
(vegetation index, VI) - ;ﬁ MLRAE A R A F il s o AT HE
UE PR TNk LAEE ip t&(Weighted Landslide State Index, WLSI) °

55 AL P .
H El A L S B
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RSN
S

FERE S E BT HBG H RIS AR TSR

R, (1648 nm) —R, (518 nm)

WLSI = +K, VI (3-4)

Kq- R, (16481nm)+R, (518 nm)
3¢ Riu(518nm) i A £ 518 nm (Fk)ehk &8 ~ Ra(1648nm) 3 & &
1648 nm (FBi 4z b K )E BHiE o FI A R K2 RF 5 AT
PR RRIFHRP(RF R F ) WA A SI8 nm e A e H

Z_E R &) > & 1648 nm }f@ﬁj’ﬁ BA LB TN o s (F

S A)TARE B A A BRI A B F A BV L

s

4o
B

= ¥

AR AR o gttt P 2 K Ko A G E - AN
HF2 LR F AL gl L A AP 1A B g2
{4 4p 8%~ 7 * NDVI-~ EVI 3 (838 d-1~+1 2 B e 2 454%
m WLSI 2. B it e s B3t 1512/ o

Fer ARt 3 K & KR ek L (55 05 0
WLSI 4% 3% & (G0.5)R] 5 e S 4422 » % WLSI 5 0~0.5 2 FF g
it head, 2 T WLSI EREF>2 2 %

WLSI <0 PP & & -k 88 o

2. frfhs 40
A BT M HEAHYRG L L AT A REEFRA
Byl B2 e Rpl B b 2 kTR (A~ 2
Bos* BB~ KRR MR E R R R(WLSD o 23 5 ¢ 2
KiZ2 K iz ipiEE (0.5 T2 NDVI T 53-8 % 2 454 «‘fﬁﬁi’
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$-2% 1FERBFT 2%

Pl e s b %2 b @7 A4 3-10
Rp itz St 8% AP TRE7T T 5 WLSI #cie 8 {7 7
WA R RA (1)K <0, (2)* £EE 1 0~025 (3)2 H(H
Bt 02~0.50 (s 0 >0.5 13EE 3-1 2 AL kg2 g RET
MR AL RS TAA T LEF S LG AR PR AR

SN
1B ©°

531w H F 2 BB R E R R S

b g BAE HJE TvE HEFL A
Ak 1.00 0.65 0.84  0.099 35
23 (#H) 050 0.20 0.37 0.082 102
2 HEEE 045 0.01 0.09  0.037 139
43 ;! -0.01 021  -0.10  0.039 84
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0.8

0.6
0.4 ?
0.2

. ——

e

B vegetation ®soil&regolith ®bedrock ®water

W31 2 2 HBREEREH TP LRM L
(vegetation) ~ 2 3k 2 # & (soil&regolith) ~ # # (bedrock) 4 % -k 48

(water)

3. kA H e
RFTE L G B T R B2 R B AR
7 ® *  Jeffreys-Matusita (J-M) distance :& 7 & 3 4 3t |+ (Spectral
separability) 2. 4 47 (Kailath, 1967) - £ 8 k3 > ¥ = 5 kK > F J-M
distance A%+ » PP H KH 4 ZpitAxg > » %{;ﬁ»;z AV ERR S Sl
AEFFREDRLSLA CFE I E AT AT

Jxy = 2(1 —e™8) 3-5)

+ 2 xyT i J-Mdiatance » Xy 5 XS fAA B B A o F 34
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R N

?_ B i ® X jed(Bhattacharyya Distance ) » 3+ & & ;840

-~

1 Yx+yy -1 1 |2x+2y
B=:(X-1)f (T) Y (3-6)
DEERYE

PR X2 Y AL et iae § (meanvector) 0 Y, xE Yy i B HEH|

* (covariance matrix) > ¢ » “E'LdE ¥ 2 5L o J-M distance £

(\s

|+

Ak
i

BEFFLE 0~2 2F » Fe fiy h]-M JEEEARARIT 20 4
T A B ARE o J-M O EREEXY 1.9 B ke A3l o 1.8 <J-
M<1.9 > ¢ if % eha 3 > J-M BEZE-] 3 1.8 B3 ¥ 4 8t o

AF T EH# T NDVI~ EVI~ NDWI 8 A8 § #r3% 2. WLSI & {7
J-Mdistance 3+ & T $fw $H 2 73 S 1L o K 4ok 32977 o 4
FEERET 0 4G dp iR WWLSLa s ® 2|2 B3 H A > 2

%ﬁi AT ']}&‘F‘ CIES ¥ % i ﬁ"k‘_—t T A Ao °
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FERE BT HESG P RBLITEE TR

% 3-2 J-M distance ‘* &4 7 2 %

o ¥

WLSI NDVI EVI NDWI

# B vs IEAUA 1.999 1.582 1.562 1.790
* B VS fE AR 2.000 2.000 1.999 1.999
A Hoys K4 1.998 1.964 1.961 1.962
A ovsEAR 1,999 1.999 1.991 1.999
T EE K ovsok 1,999 1.980 1.987 1.996
8 A% VS -K 8 2.000 2.000 2.000 2.000

3-8



FIg 1FRREFE SR

4. #;1 B # 2T Sentinel-2 g1

AT TR 22 MR R E 4 R(WLSD) it § oo B HI K G

5 B Sentinel-2 2 (. F kL ¥ #B- WLSI 3+ 8 #1 3 arsk 3 3R » 2t
£ 2(Band2)~ A B 11(Band 11)el £ &2 257 3 ¢ i el & 518 nm
21648 nm APIT(L A 2-2) AfE 4 4piEplié * NDVI> R Z k£ 4
(Band 4) iz k£ 02 2 4 £ 8(Band 8)if 4z #h & L fL » F]pt WLSI

2 3-8 258 F 444 Sentinel-2 T i B 40T

Band 11 — Band 2 I Band 8 — Band 4

WLST = K, - Band 11 + Band 2 2" Band 8 + Band 4

(3-7)

g%ﬁ;ﬁ%wﬁ&ﬁ’%jﬁ?i%ﬁ%Bmdné20>%

ZREBRFAE)Z TR H AL 10 2 s Fp AT At E WLSI a0
P E)

4 {7 #- Band 11 ™2 Cubic Convolution = j# #-H & 374 $& (resampling)

% b % Sentinel-2 2+ & 2. WLSI (K; 22 Ky 355 0.5)11 2 F % 3 3%
Ha bz g o h R AT R HFA2020# 40 30p 2 &
A #(Unmanned Aerial Vehicle, UAV)*t &7+ i & & #Rip k2. % & # 3%
Pohr R (2R34T R 035cem) 0 e s F P YIRS N G
Fd e AR HABERASENH BRI EAATLA Y

B B AR TS T AR K > 3 % 4o 32
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FAWERE S 2R HEEG FRELPTERETHNITR

I
CO2RCER)
Lk >
LS

Bl 3-2 % $ &35 WLSI & UAV F A g2 W Ho BBkt 3 E
FRMEFARFRFLABFH LI ZRAZHEREEE (D)
% Sentinel-2 # (3 #PFF 2020 £ 04 * 30 p) > (c)5 WLSI#+ ¥

F %o () HWLSIA S~ 23R ERF -2 H2 k@B o
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NDWI 235

Fop A u] st 4

& A AL B 3-3)
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H M3

}31154 -—|1~
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T

a1 IF:E&“’E’EH =~ %
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¥ g I WLSH ik 2K 5 4

P-4 i;f Ve ig BERA o
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s RIE G ERY MG A %‘%‘A’\*ﬁ'ﬁﬁi T F
SRR EFHFLF RIS
1. 5 PR #3586 € 4 F(WLSH4 44
FHFHLE G 2 SR AFSI LT BT AT T B

B L IR(WLSDi 7 5 PR 247 4 B L B B2 2 Flfch 40

AT A %%’ # Google Earth Engine (GEE)#1 cloud mask #4447 3

N

a&ﬂnwﬁﬁéﬁkﬁﬁﬂu;@2%%»@3@HM*WHH%¢%‘
B2 R Gt BEER R A RS EAA L

Pens b EF AT RESE G 2 0 FRCZ IEBAAT RN

(B fFd ) Hmd 2 AP IIREMMHIMG 2 JHAR R A
FRALAMIp kR A I N A, T A e BT

PEOTR R oM P SRR T RIFT N EG PR T ST ORTR o
TH34 LAYz AR AWLSI 3B R R ] DS A
N S A LR

B 34 vrugm> ddrhzdenfFr- > B LAREHE
Wo st A28 e 5 75620 B4 4§03 27 1

2 ogo| chk EHE 8 15 0F o gtz A 2 % 8 WLSI % #

i

AR ET Lz o
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W 3-4 WLSI 23+ = A 6] © () 5 4L 3B WLSL> (b) 3 24
EHBE B LK (O)E A EHB WLSI> ()3 £ £l 0%
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SN SURIES EE T R ey L TR L |
EA R G R T RRE DR ETREEEST AT R
2o B RIEE A W) G B — ERERIEE ~ KR— 0 i ORI 2 fRIE —
pEpzhe A4 PEEES 2019 £ 17 1 p 5 2023 & 10 * 31 p #3773
# LR AZ 0 4ol 35 TR (A vEEa AT 2022
#10% 31p)-

Bl P Sk EHN T I R B P 42020 & ¢ 3 2021 # &
HEAPE O F2Z B 2R m ¥ o A 4 §HRE 1 JREHN
BPE G R (2 b2 WLSE = F 2 7= 57 Lrgsr=) !
B Rl A LG FE B A TARTHEAR A LR F
AP E OGBS 10 T(FRE)2 Y ARG AR
BAH o B/ TFP L FTEHFER IR LIBERIEAD %R
FHOPEDPRRIAERT AT R ERE G (X ER SRR A
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5% 1TEREFT 2%

Hoo e FEEFE DR (FRRTT P RIESF 0 2021) 0
L I S oF & %2{{5’139:%4’11?2?};;1}“#%1‘%? oo BTt AT
7 WLSI 5 &% 10 = = f247 & 2 Sentinel-2 & & F 4L 3% # 3% 4 5
(1.5 2 ) crpipls o AFTT LG 0 MR EH I T
o B AL > SRR BRI A R k5 0 ¥ ™ InSAR(Interferometric

synthetic aperture radar) 5 e K 38 (7 3% s 2 R NE B B E L 4

7 Y h ]
EY —
L Z. g4
>

i

o~ @B P PR EEY 226

B 15 18 3 48 = £ $i(Temporal Slope Stability Score, T'Sscore)
ST HBEETFE TR T AL R A - BFEER
2 WG BN A k- R g R T K
(Temporal Slope Stability Score, TSscore) ° ** #F} %5 R 58 Z-score

2 PEL el SR WLSI 42480k & - BRfiEit L gim

&L&‘E%'ri ’ }’/\EE":FE'!& tZ TSscore—i“:z‘J' N ;\"&L"—r .

-t

max{WLSI_y,WLSI;}—~WLSI
TSscore, = ZXWLSIeoi WLSTE) - 4-1)
OWLSI sig
B9 WLSI 5 35 5 Btz tBE WLSI B 0 oy gg 5 FACEEL > %
AT D2 AR i Aets o L E LRt E A k2 B

F(ArB BT )2 R LR WLSI 2 52 @ BRI EEF t 2
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WLSI> % - frpedh b £ 167 9P t 2 WLSI it A2 2 ¥ 2o 2
R L G SR A BRS £ B 2 3 5 0 WLSI

AL ERH(AETE A RRHE AL BB L 1~-025 LA 31)2 4
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Wl T3 H AR X o p R X A ORI A SR R RS P A
T oA ARAR L PFRAARE Y o B 3T7 A AT A1~-021E

B RN 03 kA #(5-1000)pF 3 B r B2 AR o B¢ T g R
FRAGARFERREL B E SR HEN S 035 Ay
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M"*Eﬂ AR SR ORI A BRI 4#@/#—%3@“5“?Eﬁ};mTSscoreF

B HmE s RE P TR AT PHE R AR

e v

J4:

(RFTHPG2 P B2 5 REFZ AT ETLREE6

T
oS

B

RS

f']q* TSscore e ARLGE R AT FHL 4 E%%ﬁv°% 3-3 7

GPER o 2 B R ER E L o £ 34 & 3500 % & 36 405K

N AR i%@.‘/‘f@;ﬁ‘i%ﬁ”TSscore SRR E AR o

333 AHEGETEHESE

EER S W S Ny " & B Y AfEa R
k3 2022/11/26 2022/11/23~2022/11/26 109 mm
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2021/07/21~2021/08/24
1306.5 mm

1A% 2021/08/28
(¢ % 8/3~8/6 jp FHh)
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(https://www.harrisgeospatial.com/docs/FLAASH.html)

1. FLAASH #f- B+ F A R* 2 B § &3

Water Vapor  Water Vapor Surface Air
Model Atmosphere

(std atm-cm) (g/cm2) Temperature
At H X
Sub-Arctic Winter 518 0.42 -16°C or 3°F
(SAW)
PR R
Mid-Latitude Winter 1060 0.85 -1°C or 30°F
(MLW)
i RREF o
U.S. Standard  (US) 1762 1.42 15°C or 59°F
TatEs ®E X
Sub-Arctic Summer 2589 2.08 14°C or 57°F
(SAS)
PR E R
Mid-Latitude 3636 2.92 21°C or 70°F
Summer (MLYS)
£4 - F . .
Tropical (T) 5119 411 27°C or 80°F
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Latitude("N) Jan. Mar. May. Jul. Sep. Nov.
80 SAW SAW SAW MLW MLW SAW
70 SAW SAW MLW MLW MLW SAW
60 MLW MLW MLW SAS SAS MLW
50 MLW MLW SAS SAS SAS SAS
40 SAS SAS SAS MLS MLS SAS
30 MLS MLS MLS T T MLS
20 T T T T T T
10 T T T T T T

0 T T T T T T
-10 T T T T T T
-20 T T T MLS MLS T
-30 MLS MLS MLS MLS MLS MLS
-40 SAS SAS SAS SAS SAS SAS
-50 SAS SAS SAS MLW MLW SAS
-60 MLW MLW MLW MLW MLW MLW
-70 MLW MLW MLW MLW MLW MLW
-80 MLW MLW SAW MLW MLW MLW

3%§#mg?i$mﬁmm
X FopR e 1
Clear 40 to 100 km
Moderate Haze 20 to 30 km
Thick Haze 15 km or less
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~ ~SPOT % £ =5

(1) & &35
Yo% dpdEkp ¥ y A &L - A S
1 2005/11/27  CSR_P0002599 SP4HII 20051127 SPOT4
2 2005/12/24  CSR_P0002037 SP4H2I 20051224 SPOT4
3 2006/01/14  CSR_P0002074 SP4H2I 20060114 SPOT4
4 2006/02/01  CSR_P0007341 SP5G1J 20060201 SPOTS5
(2) % & # 35
% fpdkp ¥ y A L y AT
1 2006/08/14  CSR_P0002538 SP5G2J 20060814 SPOTS5
2 2006/10/15  CSR_P0002709 SP5G1J 20061015 SPOTS
3 2016/02/07 CSR_A0013471 SP7HIM 20160207 SPOT7
4 2016/08/26  CSR_A0000512 SP7HIM 20160826 SPOT7
5 2017/01/02  CSR_A0000234 SP6HIM 20170102 SPOT6
REY: Hr3F:2
Y5 &P ¥ y A %L y AT
1 2021/03/16  CSR_A0012457 SP6HIM 20210316 SPOT6
2 2021/04/13  CSR_A0012927 SP6HIM 20210413 SPOT6
3 2021/05/09 CSR_A0013423 SP6HIM 20210509 SPOT6
4 2021/07/01  CSR_A0014858 SP7HIM 20210701 SPOT7
5 2021/08/27 CSR_A0015648 SP7HIM 20210827 SPOT7

= ~ Sentinel-2 & £ %

% HEP P Bt
1 2019/01/31 20190131T022929 20190131T023934 TS1RUH
2 2019/02/20 20190220T022729 20190220T023713 _TS1RUH
3 2019/03/02 20190302T022619 20190302T023810 T51RUH
4 2019/03/12 20190312T022549 20190312T023852 TS1RUH
5 2019/03/27 20190327T022551 20190327T023815 TS51RUH
6 2019/04/06 20190406T022551 20190406T024027 T5S1RUH

fi4-4
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

2019/04/26
2019/05/31
2019/06/05
2019/06/25
2019/07/05
2019/07/10
2019/07/15
2019/07/30
2019/08/14
2019/08/29
2019/09/03
2019/9/13
2019/10/03
2019/10/13
2019/10/28
2019/11/07
2019/11/12
2019/11/17
2019/12/17
2020/01/06
2020/01/11
2020/01/16
2020/01/21
2020/01/31
2020/2/10
2020/2/15
2020/2/20
2020/2/25
2020/03/01
2020/03/06
2020/03/16
2020/03/31
2020/04/30
2020/05/05
2020/05/10
2020/05/15

20190426T022551 20190426T023827 TS5S1RUH
20190531T022559 20190531T023831 T51RUH
20190605T022551 20190605T024028 TS1RUH
20190625T022551 20190625T023827 TS1RUH
20190705T022551 20190705T023336 _T51RUH
20190710T022559 20190710T023807_TS51RUH
20190715T022551 20190715T022554 T51RUH
20190730T022559 20190730T023701 T51RUH
20190814T022551 20190814T022553 TS1RUH
20190829T022559 20190829T023816 T51RUH
20190903T022551 20190903T023331 TS1RUH
20190913T022551 20190913T022548 TS1RUH
20191003T022551 20191003T023825 T51RUH
20191013T022631 20191013T022634 TS1RUH
20191028T022809 20191028T023915 T51RUH
20191107T022909 20191107T022903 T51RUH
20191112T022931 20191112T022931 TS1RUH
20191117T022949 20191117T022951 TS1RUH
20191217T023109 20191217T023110_T51RUH
20200106T023059 20200106T023059 TS1RUH
20200111T023051 20200111T023047 TS1RUH
20200116T023029 20200116T023031 TS1RUH
20200121T023011 20200121T023013 T51RUH
20200131T022931 20200131T023848 TS1RUH
20200210T022831 20200210T022829 TS1RUH
20200215T022759 20200215T023959 T51RUH
20200220T022731_20200220T024000 TS1RUH
20200225T022659 20200225T023812 TS1RUH
20200301T022621 20200301T024038 T51RUH
20200306T022549 20200306T023640 TS1RUH
20200316T022549 20200316T023705_T51RUH
20200331T022551 _20200331T023508 TS5S1RUH
20200430T022551_20200430T023826_T51RUH
20200505T022549 20200505T023755 TS51RUH
20200510T022551_20200510T022554 T51RUH
20200515T022549 20200515T023822 TS1RUH
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2021/03/01
2021/03/31
2021/04/05
2021/09/22
2021/10/07
2021/11/06
2021/11/11
2021/11/16
2021/11/21
2021/12/01
2021/12/11
2021/12/16
2022/03/01
2022/03/11
2022/03/16
2022/03/21
2022/04/15
2022/04/25
2022/04/30
2022/05/30
2022/06/19
2022/06/24
2022/07/09
2022/07/14
2022/07/24
2022/07/29
2022/08/08
2022/08/23
2022/09/17
2022/09/22
2022/09/27
2022/10/02
2022/10/27
2022/11/11
2022/11/26
2022/12/01

20210301T022629 20210301T023904 TS5S1RUH
20210331T022549 20210331T023828 TS1RUH
20210405T022551 20210405T023819 TS1RUH
20210922T022551 20210922T023225 TS1RUH
20211007T022559 20211007T023823 T51RUH
20211106T022859 20211106T022902 T51RUH
20211111T022931 20211111T022929 T51RUH
20211116T022949 20211116T022949 T51RUH
20211121T023011 20211121T023012 T51RUH
20211201T023051 20211201T023046 T51RUH
20211211T023111 20211211T023816 T51RUH
20211216T023109 20211216T023109 T51RUH
20220301T022631 20220301T023903 TS1RUH
20220311T022551 20220311T023921 TS1RUH
20220316T022549 20220316T023828 TS1RUH
20220321T022551 20220321T023827 TS1RUH
20220415T022549 20220415T023801 TS1RUH
20220425T022549 20220425T023824 TS1RUH
20220430T022551 20220430T023828 TS1RUH
20220530T022601 20220530T023831 TS1RUH
20220619T022541 20220619T023815 TS1RUH
20220624T022539 20220624T023819 TS1RUH
20220709T022601 20220709T023836 T5S1RUH
20220714T022539 20220714T023818 TS1RUH
20220724T022539 20220724T023819 TS1RUH
20220729T022541 20220729T023813 TS1RUH
20220808T022541 20220808T023815 TS1RUH
20220823T022529 20220823T023815 TS1RUH
20220917T022541 20220917T023812 TS1RUH
20220922T022529 20220922T023815 TS1RUH
20220927T022541 20220927T023810 T51RUH
20221002T022529 20221002T023813 T51RUH
20221027T022811 20221027T024040_T51RUH
20221111T022929 20221111T023627 T51RUH
20221126T023031 20221126T023720 TS1RUH
20221201T023049 20221201T023746_TS1RUH
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79
80
81
82
&3
84
&5
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

2022/12/26
2023/01/05
2023/01/30
2023/02/09
2023/02/19
2023/02/24
2023/03/01
2023/03/06
2023/03/11
2023/03/16
2023/04/10
2023/04/25
2023/05/05
2023/05/10
2023/06/24
2023/06/29
2023/07/04
2023/07/09
2023/07/14
2023/07/19
2023/08/18
2023/09/12
2023/09/22
2023/10/12

20221226T023121 20221226T023806 TS5S1RUH
20230105T023111 20230105T023756_T5S1RUH
20230130T022939 20230130T023625 TS1RUH
20230209T022839 20230209T023531 TS1RUH
20230219T022739 20230219T023549 T51RUH
20230224T022701 20230224T023934 TS1RUH
20230301T022629 20230301T023903 T51RUH
20230306T022551 20230306T023822 T51RUH
202303117T022539 20230311T023347 TS51RUH
20230316T022531 20230316T023801 T51RUH
20230410T022529 20230410T023805 TS1RUH
20230425T022531 20230425T023757 TS1RUH
20230505T022531 20230505T023758 T51RUH
20230510T022529 20230510T023806 TS1RUH
20230624T022531 20230624T023804 T51RUH
20230629T022539 20230629T023805 T51RUH
20230704T022541 20230704T023805 TS1RUH
20230709T022539 20230709T023805 T51RUH
20230714T022541 20230714T023722 TS1RUH
20230719T022539 20230719T023806 TS1RUH
20230818T022539 20230818T023031 T51RUH
20230912T022541 20230912T023103 TS1RUH
20230922T022531 20230922T023802 T51RUH
20231012T022621 20231012T023853 TS1RUH
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Q)% @ HB (X3 156 F)
Bt D B ¥ b
1 2019/01/11 20190111T023049 20190111T023626 TS1RUH
2 2019/02/15 20190215T022801 20190215T023325 T51RUH
3 2019/02/20 20190220T022729 20190220T023713_T51RUH
4 2019/03/02 20190302T022619 20190302T023810 T51RUH
5 2019/03/12 20190312T022549 20190312T023852 T51RUH
6 2019/03/27 20190327T022551 20190327T023815 T5IRUH
7 2019/04/06 20190406T022551 20190406T024027 T51RUH
8 2019/04/11 20190411T022559 20190411T023827 T51RUH
9 2019/04/26 20190426T022551 20190426T023827 T51RUH
10 2019/06/25 20190625T022551 20190625T023827 T51RUH
11 2019/07/30 20190730T022559 20190730T023701 T51RUH
12 2019/08/14 20190814T022551 20190814T022553_T51RUH
13 2019/08/29 20190829T022559 20190829T023816 T51RUH
14 2019/09/03 20190903T022551 20190903T023331 T51RUH
15 2019/09/13 20190913T022551 20190913T022548 T51RUH
16 2019/09/28 20190928T022549 20190928T023537 T51RUH
17 2019/10/08 20191008T022559 20191008T023650 T51RUH
18 2019/10/13 20191013T022631 20191013T022634 T51RUH
19 2019/10/18 20191018T022709 20191018T023823 T51RUH
20 2019/10/28 20191028T022809 20191028T023915 T51RUH
21 2019/11/02 20191102T022841 20191102T023803 T51RUH
22 2019/11/07 20191107T022909 20191107T022903 T51RUH
23 2019/11/12 20191112T022931 20191112T022931 T51RUH
24 2019/11/17 20191117T022949 20191117T022951 TS1RUH
25 2019/11/22 20191122T023021 20191122T023015 T51RUH
26 2019/12/12 20191212T023111_20191212T023106 T51RUH
27 2019/12/17 20191217T023109 20191217T023110 TSIRUH
28 2019/12/22 20191222T023111_20191222T023112_T51RUH
29 2019/12/27 20191227T023109 20191227T023112_TS1RUH
30 2020/01/06 20200106T023059 20200106T023059 T51RUH
31 2020/01/11 20200111T023051_20200111T023047 T51RUH
32 2020/01/16 20200116T023029 20200116T023031 T51RUH
33 2020/01/21 20200121T023011 20200121T023013_T51RUH
34 2020/01/31 20200131T022931 20200131T023848 T51RUH
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

2020/02/10
2020/02/15
2020/02/20
2020/02/25
2020/03/01
2020/03/06
2020/03/16
2020/03/21
2020/04/10
2020/04/15
2020/04/20
2020/04/30
2020/05/05
2020/05/10
2020/05/15
2020/06/04
2020/06/14
2020/06/29
2020/07/14
2020/07/19
2020/07/29
2020/08/08
2020/08/13
2020/09/22
2020/10/02
2020/10/07
2020/10/12
2020/10/27
2020/11/01
2020/11/06
2020/11/11
2020/11/26
2021/01/15
2021/01/20
2021/01/25
2021/01/30

20200210T022831 20200210T022829 TS5S1RUH
20200215T022759 20200215T023959 T51RUH
20200220T022731_20200220T024000 T51RUH
20200225T022659 20200225T023812 TS1RUH
20200301T022621 20200301T024038 TS1RUH
20200306T022549 20200306T023640 TS1RUH
20200316T022549 20200316T023705_T51RUH
20200321T022551 20200321T023819 TS1RUH
20200410T022551 20200410T022547 TS1RUH
20200415T022549 20200415T023819 TS1RUH
20200420T022551 20200420T023824 TS1RUH
20200430T022551 20200430T023826 TS1RUH
20200505T022549 20200505T023755 T51RUH
20200510T022551 20200510T022554 TS1RUH
20200515T022549 20200515T023822 TS1RUH
20200604T022549 20200604T023825 T51RUH
20200614T022549 20200614T023825 TS1RUH
20200629T022551 20200629T023517 T51RUH
20200714T022549 20200714T023824 TS1RUH
20200719T022551 20200719T023828 TS1RUH
20200729T022601 20200729T023822 TS1RUH
20200808T022601 20200808T023829 TS1RUH
20200813T022549 20200813T023833 T51RUH
20200922T022549 20200922T023832 TS1RUH
20201002T022549 20201002T023833 TS1RUH
20201007T022601 20201007T023209 T51RUH
20201012T022629 20201012T023913 TS1RUH
20201027T022811 20201027T024045 T51RUH
20201101T022839 20201101T022837 T51RUH
20201106T022911 20201106T024033 T51RUH
20201111T022929 20201111T022930 T51RUH
20201126T023031 20201126T023033 T51RUH
20210115T023041 20210115T023713 T51RUH
20210120T023019 20210120T023019 TS1RUH
20210125T023001 20210125T023000 TS1RUH
20210130T022939 20210130T022934 TS1RUH

-9



SRR RIE S AT S H G B R A TR
71 2021/02/04 20210204T022911 20210204T024032_TS1RUH
72 2021/02/14 20210214T022811 20210214T023522 TSIRUH
73 2021/02/19 20210219T022729 20210219T023951 T51RUH
74 2021/02/24 20210224T022701 20210224T023933 T51RUH
75 2021/03/16 20210316T022551 20210316T023226 T51RUH
76 2021/03/26 20210326T022551 20210326T023821 T5IRUH
77 2021/03/31 20210331T022549 20210331T023828 T51RUH
78 2021/04/05 20210405T022551 20210405T023819 T51RUH
79 2021/04/20 20210420T022549 20210420T023804 T51RUH
80 2021/04/30 20210430T022549 20210430T023826 T51RUH
81 2021/05/15 20210515T022551 20210515T023226 T51RUH
82 2021/05/20 20210520T022549 20210520T023830 T51RUH
83 2021/05/25 20210525T022551 20210525T023824 T51RUH
84 2021/07/04 20210704T022551 20210704T023825 T51RUH
85 2021/07/09 20210709T022549 20210709T023832 T51RUH
86 2021/07/14 20210714T022551 20210714T023837 T51RUH
87 2021/07/19 20210719T022549 20210719T023832_T51RUH
88 2021/08/23 20210823T022551 20210823T023825 T51RUH
89 2021/08/28 20210828T022549 20210828T023828 T51RUH
90 2021/09/02 20210902T022551 20210902T023824 T51RUH
91 2021/09/07 20210907T022549 20210907T023826 T51RUH
92 2021/09/17 20210917T022549 20210917T023826 T51RUH
93 2021/09/22 20210922T022551 20210922T023225 T51RUH
94 2021/09/27 20210927T022549 20210927T023829 T51RUH
95 2021/10/02 20211002T022551 20211002T023828 T51RUH
96 2021/10/27 20211027T022809 20211027T024046 T51RUH
97 2021/11/06 20211106T022859 20211106T022902_T51RUH
98 2021/11/11 20211111T022931 20211111T022929 T51RUH
99 2021/11/16 20211116T022949 20211116T022949 T51RUH
100 2021/11/21 20211121T023011_20211121T023012_T51RUH
101 2021/12/01 20211201T023051 20211201T023046 T51RUH
102 2021/12/06 20211206T023059 20211206T023054 T51RUH
103 2021/12/11 20211211T023111_20211211T023816_T51RUH
104 2021/12/16 20211216T023109 20211216T023109 T51RUH
105 2021/12/31 20211231T023121 20211231T023806 T51RUH
106 2022/01/10 20220110T023101 20220110T023721 T51RUH
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107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

2022/02/24
2022/03/01
2022/03/06
2022/03/11
2022/04/15
2022/04/25
2022/04/30
2022/05/30
2022/06/24
2022/07/09
2022/07/24
2022/07/29
2022/08/08
2022/08/23
2022/09/17
2022/09/22
2022/09/27
2022/10/02
2022/10/27
2022/11/06
2022/11/11
2022/11/21
2022/12/26
2022/12/31
2023/01/05
2023/01/15
2023/01/20
2023/01/25
2023/01/30
2023/02/09
2023/02/24
2023/03/01
2023/03/06
2023/03/11
2023/03/16
2023/04/10

20220224T022659 20220224T023941 TS1RUH
20220301T022631 20220301T023903 TS1RUH
20220306T022549 20220306T023829 TS1RUH
20220311T022551 20220311T023921 TS5S1RUH
20220415T022549 20220415T023801 TS1RUH
20220425T022549 20220425T023824 TS5S1RUH
20220430T022551 20220430T023828 TS1RUH
20220530T022601 20220530T023831 TS1RUH
20220624T022539 20220624T023819 TS1RUH
20220709T022601 20220709T023836 T51RUH
20220724T022539 20220724T023819 TS1RUH
20220729T022541 20220729T023813 TS1RUH
20220808T022541 20220808T023815 TS1RUH
20220823T022529 20220823T023815 TS1RUH
20220917T022541 20220917T023812 TS1RUH
20220922T022529 20220922T023815 TS1RUH
20220927T022541 20220927T023810 TS1RUH
20221002T022529 20221002T023813 TS1RUH
20221027T022811 20221027T024040_T51RUH
20221106T022901 20221106T023758 TS5S1RUH
20221111T022929 20221111T023627 T51RUH
20221121T023009 20221121T023712 TS1RUH
20221226T023121 20221226T023806 TS1RUH
20221231T023109 20221231T023814 TS1RUH
20230105T023111 20230105T023756_TS1RUH
20230115T023041 20230115T023728 T51RUH
20230120T023019_20230120T023711_T51RUH
20230125T023001 20230125T023649 TS1RUH
20230130T022939 20230130T023625 T51RUH
20230209T022839 20230209T023531 TS1RUH
20230224T022701 20230224T023934 TS1RUH
20230301T022629 20230301T023903 T51RUH
20230306T022551 20230306T023822 T51RUH
20230311T022539 20230311T023347 T51RUH
20230316T022531 20230316T023801 TS1RUH
20230410T022529 20230410T023805 TS1RUH
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143 2023/05/10 20230510T022529 20230510T023806 T51RUH
144 2023/06/29 20230629T022539 20230629T023805 T51RUH
145 2023/07/04 20230704T022541 20230704T023805 T51RUH
146 2023/07/09 20230709T022539 20230709T023805 T5IRUH
147 2023/07/14 20230714T022541 20230714T023722_T51RUH
148 2023/08/13 20230813T022551 20230813T023121 T51RUH
149 2023/08/18 20230818T022539 20230818T023031 T5IRUH
150 2023/09/12 20230912T022541 20230912T023103_T51RUH
151 2023/09/17 20230917T022539 20230917T023032_T51RUH
152 2023/09/22 20230922T022531 20230922T023802 T51RUH
153 2023/09/27 20230927T022539 20230927T023803_T51RUH
154 2023/10/02 20231002T022531 20231002T023802_T51RUH
155 2023/10/17 20231017T022659 20231017T023930 T51RUH
156 2023/11/01 20231101T022831 20231101T023521 T51RUH

12



G)E AL MBI (23 83 F)

v

Yo &P I AL S L

1 2019/01/11 20190111T023049 20190111T023626 T50QRL
2 2019/02/15 20190215T022801 20190215T023325 T50QRL
3 2019/03/02 20190302T022619 20190302T023810 T51QTF
4 2019/03/12 20190312T022549 20190312T023852 TS51QTF
5 2019/03/22 20190322T022549 20190322T023609_T50QRL
6 2019/03/27 20190327T022551 20190327T023815 TS51QTF
7 2019/04/11 20190411T022559 20190411T023827 TS51QTF
8 2019/04/26 20190426T022551 20190426T023827 T50QRL
9 2019/06/20 20190620T022559 20190620T023831 TS0QRL
10 2019/07/15 20190715T022551 20190715T022554 T50QRL
11 2019/09/13 20190913T022551 20190913T022548 T50QRL
12 2019/10/08 20191008T022559 20191008T023650 T51QTF
13 2019/11/02 20191102T022841 20191102T023803 TS0QRL
14 2019/11/12 20191112T022931 20191112T022931 T50QRL
15 2019/11/17 20191117T022949 20191117T022951 TS50QRL
16 2019/12/12 20191212T023111 _20191212T023106_T50QRL
17 2019/12/17 20191217T023109 20191217T023110_T50QRL
18 2020/01/06 20200106T023059 20200106T023059 T51QTF
19 2020/01/11 20200111T023051_20200111T023047 TS1QTF
20 2020/01/16 20200116T023029 20200116T023031 T50QRL
21 2020/01/21 20200121T023011 20200121T023013_T50QRL
22 2020/01/31 20200131T022931 20200131T023848 TS51QTF
23 2020/02/15 20200215T022759_20200215T023959 TS0QRL
24 2020/02/20 20200220T022731 20200220T024000 T50QRL
25 2020/02/25 20200225T022659 20200225T023812 TS0QRL
26 2020/03/01 20200301T022621 20200301T024038 T51QTF
27 2020/03/16 20200316T022549 20200316T023705_T51QTF
28 2020/03/26 20200326T022549 20200326T023712_TS0QRL
29 2020/04/20 20200420T022551 20200420T023824 TS1QTF
30 2020/05/05 20200505T022549 20200505T023755_T50QRL
31 2020/05/15 20200515T022549 20200515T023822 T51QTF
32 2020/08/13 20200813T022549 20200813T023833 T51QTF
33 2020/09/07 20200907T022551_20200907T023834 T51QTF
34 2020/10/02 20201002T022549 20201002T023833 T50QRL
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35 2020/10/12 20201012T022629 20201012T023913 T50QRL
36 2020/11/01 20201101T022839 20201101T022837 TS51QTF
37 2020/11/26 20201126T023031 20201126T023033 TSOQRL
38 2020/12/26 20201226T023121 20201226T023117 TS1QTF
39 2021/01/05 20210105T023111 20210105T023105_T51QTF

40 2021/01/10 20210110T023059 20210110T023053 TSOQRL
41 2021/01/15 20210115T023041 20210115T023713 T51QTF
42 2021/01/20 20210120T023019 20210120T023019 T50QRL
43 2021/01/25 20210125T023001 20210125T023000 T50QRL
44 2021/02/04 20210204T022911 20210204T024032 T51QTF
45 2021/02/09 20210209T022839 20210209T022837 T50QRL
46 2021/02/19 20210219T022729 20210219T023951 T51QTF
47 2021/03/01 20210301T022629 20210301T023904 T50QRL
48 2021/03/11 20210311T022549 20210311T023829 T50QRL
49 2021/03/16 20210316T022551 20210316T023226 T51QTF
50 2021/03/26 20210326T022551 20210326T023821 T50QRL
51 2021/05/10 20210510T022549 20210510T023828 T50QRL
52 2021/05/15 20210515T022551 20210515T023226 T50QRL
53 2021/05/20 20210520T022549 20210520T023830 T51QTF
54 2021/07/9 20210709T022549 20210709T023832 T51QTF
55 2021/07/14 20210714T022551 20210714T023837 T51QTF
56 2021/08/28 20210828T022549 20210828T023828 T50QRL
57 2021/09/27 20210927T022549 20210927T023829 T51QTF
58 2021/11/06 20211106T022859 20211106T022902 TSOQRL
59 2021/11/16 20211106T022859 20211106T022902_TS0QRL
60 2021/12/01 20211201T023051 20211201T023046 TS1QTF
61 2021/12/06 20211206T023059 20211206T023054 T50QRL
62 2021/12/11 20211211T023111 20211211T023816_T50QRL
63 2021/12/16 20211216T023109 20211216T023109 T50QRL
64 2021/12/31 20211231T023121 20211231T023806 T51QTF
65 2022/01/10 20220110T023101 20220110T023721 T50QRL
66 2022/01/15 20220115T023039 20220115T023035 T50QRL
67 2022/03/01 20220301T022631 20220301T023903 T50QRL
68 2022/03/11 20220311T022551 20220311T023921 T50QRL
69 2022/04/25 20220425T022549 20220425T023824 T50QRL
70 2022/07/24 20220724T022539 20220724T023819 T50QRL
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71
72
73
74
75
76
77
78
79
80
81
82
83

2022/08/23
2022/09/27
2022/11/16
2022/12/26
2023/01/15
2023/01/30
2023/02/09
2023/02/24
2023/03/01
2023/03/06
2023/04/10
2023/05/05
2023/06/24

20220823T022529 20220823T023815 TS0QRL
20220927T022541 20220927T023810 TS0QRL
20221116T022951 20221116T023643 T50QRL
20221226T023121 20221226T023806 T51QTF
20230115T023041 20230115T023728 TS0QRL
20230130T022939 20230130T023625 TS51QTF
20230209T022839 20230209T023531 T50QRL
20230224T022701 20230224T023934 TS0QRL
20230301T022629 20230301T023903 TS0QRL
20230306T022551 20230306T023822 T51QTF
20230410T022529 20230410T023805_TS0QRL
20230505T022531 20230505T023758 TS0QRL
20230624T022531 20230624T023804 TS50QRL
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