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Relation of Landslide Between the SMAP Satellite

and SAR Reflectivity Sensed Soil Moisture

ABSTRACT

We construct a prediction model that fuses multiscale geospatial
data to predict the soil moisture (SM). The parameter used in this model
includes product from NASA’s SM Active and Passive (SMAP) satellite,
MODIS satellite, Sentinel satellite and SPOT satellite, precipitation and
land cover Classification. We used the random forest (RF) machine
learning method to make a SM prediction. The result shows that the
backscatter (VV) play an important role in the prediction model. After the
including of backscatter from Sentinel-1, the correlation coefficient is
increased by 8.2% for forest area, 470% for farm area, and bare land for
7.6%. Further, the result of the SM predicted by this model could be used

in landslide prediction model.

Key words : Soil Moisture, Backscatter ,Machine Learning Method,

Landslide, Land Cover Classification.
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etal., 2011) 2 AIEM #:%] (Fung and Chen, 2004) % it {7 {3 » 784 0%

BB o BRFReFIETLE ;}g.r,xvﬂ?%‘kiﬁﬂ%%‘\?ﬁﬁf'lﬁﬁi?ﬁ
FOoALHI I pag AL r AR ar A kBHG D

Fre o oxMpap EwRF Yy 5% E 2+ (Kornelsen and Coulibaly,
2013) » Tt B EE S G EAR LS w AT O] 0 e AL R Y F e
EERIEFEY S ERDREERIE I RE NN TREE R T
T ERAT EERRES - R E X IR R P S s R R
Folew RenF E e v dgh hlce M DT 0 ioBl 2-19 (lisaka,
1998) » s HL it & FEAFA IR ORIL > ¥ A G = %é BT A
BT AT RIS B e E R AR BB A BT
% (Volume Scattering) ; B/ C 5 T ARfe AL P8 & L & 24 475 - 2
DA 7K B(bar B E R AR ) PRSP AR TS &
t6 o frstenFic(Ulaby et al., 1982) » 3 fo 4t vt S ffrin P i » oAk o
PRV g IR v 542+ (Dubois et al., 1995; Glenn and Carr,
2004) > #Xd o AR e € T R e AT R BRAR

33 R B v Ars dkenig g B T % (Romshoo et al., 2002)
R

&

ETTRS

5 e AT T AL S ALK e AT 2 R 1 e s e e
(Josephetal., 2010) « § 7 5 45 11 SAR e C ik B e B fEit | F erb &
PF o ¥ 33k 7ok B 249 st (Romshooetal., 2002) » & ¥ fis 4y
% AR E» § { 47k o (Notarnicola et al., 2006) - F]pt & & Gi
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v SMAP 7k shiplpe & SAR B i w k3R 3 M 5 KB A T S NI I {7

AL S e FT ST etz > 7 33 3 P e T8 T‘ PR & §CEaNE) gt
o0 o % RER E R Y T ] I R AR R e Aok
ARG blde gtk o FEHE MIMICS #3] 5 4% %38 4
B n» 7 iE 8-k 2 53] Water-cloud model - 77 5 4 41 -k 2 #03) &2 38
FokEfTahm g FEY g o f’fﬁfrﬁ;ﬁ'fi“’ R L

5 BF 5 2 ¢ (Alvarez-Mozos et al., 2006; Bindlish and Barros, 2001;
Lievens and Verhoest, 2011) -

A Backscatter from B. Multiple scattering C. Backscatter from
canopy top and Volume scattering land surface :
in the vegetation |

Bl 2-19 F sk @B iR LW
(Wada, 2009)

AR AT R IE T RE
B 3O E R 5 45 53 (Radiometer) - e & 2 e B
Tp P ok s s 0 LK L 1-30 cm o SMAP Gk ¥ I F iE (T e
R e g A B LB - BRpd Pk @mp &
B pn g e g SRR o B g SR R AL R T & e
g Bt ek 85 S0 B FLE BT o Tt AL B B § S R T
FEARIFTRIGAFERGIN AT IR g IR
e & PR R T L

%,
B R DB YA BT R LB X D 2R R F R

a

X

e

B
W
(\s
3
B

m
doh
4

>~

IS
o
o

L
3
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$-o% 1 rEREFEE AR

B om H B BIFVCFRIZER RS £ R R DET R
(Wigneron et al., 2003) -

AHGLFIR G 3 LA F R T 2R 2R i s 2

BREBRP  HERLGF - TPFEdn 4 > RS E L HE AT
IR AR F RS RS IR 3 &R YRR
CHEIEATHEANE L] (3 43217 80 18 #2315 3> BE 2
E e/ TN BAL ¥ )Y 35) 0§ 2R 7 A e Mo R R B

|33k T (Lietal,

\-'-)\

RIF|A T H By ¥ 2 B8 F HE

2017)0 & 4 75§ G Ak BRI BT 1 F vk Bl & 4 kA T

oA frde & kekE AR TR T BUBLIRI 2 SR e aATR R X D BB R

ST MR S i Ao AR P AR 0 i Mg eh L B (1-2GH2)

s AF WA HOk A gL B (Zhaoetal, 2017) 5 £ F o MO
s

1=

Bk (e L B) B3 LhF &t 7 e &
KA { ’ﬁ BAN AR Ko BEAR L BT R IET dend R e dik
Pgpoofwd LR REFEARS - ED2009 £ > N E A

FE R - R L ARERI I RLA DI E RS oA ERRE
't (SMOS: Soil Moisture and Ocean Salinity) - ie. SMOS f#F % 15 FF
fE4T R 5 S0km F & RPN 2| ARDIE LS 0 50w S

FRIFIL B 34T A hd MoK T 3E4 7 B4 3 & fod LRl ok #
MO BRI & F 2 ok gk .

d A B Ok B F By BT R PRI iR R $HEA
AR R R R B R ML S R PR R KR R A
FAM KA AR B 8 AR B RS g e S ds ko
h- TREIVET BITEAE - FERBRITAIEIH RO E
kA AR (24 % 4,2018) - 2015 # » £ B F 40k 6 R R

2-23



B ER S AR o B L BRI B T LS S RS R

Bo(L bk enfads R S 3km o BBk fR4T R 5 36km o 2 s

EenfiEdr A 5 9km) hd kA A & o

¥ &
REIFFRY 2FE A K- Fhiod 2-7T-2 7 :SMAP-SPOT -

rIETRTFEEZAE

SENTINEL ¥ MODIS % -

%27 23 FRTFEETHR-FA

wR R B A% FERA P f247 2 %3
Panchromatic 15m Monthly
1 SPOT6
Multi-spectral 6m Monthly
) Sentinel 1A Backscatter 10m 6 days -
A »‘ 22 = -
Sentinel 1B (£ o Fcot 0 ) 10m 6 days
Sentinel 2A 10m~60m 5 days _6 .y
3 Multi-spectral (S DR Y
. o ki B
Sentinel 2B i) 5 days i
i¢ * Sentinel 1
L2 SM_SP 3km 3~5 days B B AR
L2 SM_P 9km daily Wil 1R
4 SMAP
L3_ SM_P_E 9km daily il 923
L4 SM 9km 3hour 4 942
MODO09A1 500m/250m 8 days
MOD11A1 6km/1km Daily
5 MODIS MOD13Q1 1km/500m/250m 16 days
MCD15A3H 1km/500m 4 days
MCD43A3 500m Daily
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- ~ SMAP

¥ 1

THEFSFELAR

SAMP (Soil Moisture Active Passive, SAMP) % JPL (NASA's Jet
Sk R
: Q’Bi%.lf»i?;?k/éa ¥ e

Propulsion Laboratory)

Sy !
*oat e 4

FEZREEPR

{5 &% & & (radiometer measurements) &

ZRETR: O eREN T 20054235 5 3]
1% 373 - SMAP frk 2 & - Eﬁﬁz\ T+ & 2-8-
4 2-8SMAP % £ 5— T 4
Product Description ( Rf:::::"] Latency**
L1A_Radiometer Radiometer Data in Time-Order - 12 hrs
L1A_Radar Radar Data in Time-Order - 12 hrs
L1B_TB Radiometer T in Time-Order (36x47 km) 12 hrs
L1B_TB_E gicslisazrrae;:i; Ts Optimally Interpolated on 9 km 12 hrs nstrument Data
L1B_SO0_LoRes* Low Resolution Radar o, in Time-Order (5x30 km) 12 hrs
L1C_SO_HiRes* High Resolution Radar g, in Half-Orbits 1 km (1-3 km) 12 hrs
L1C_TB Radiometer T; in Half-Orbits 36 km 12 hrs
L1C_TB_E Radiometer Ts in Half-Orbits, Enhanced 9 km 12 hrs
L2_SM_A* Soil Moisture (Radar) 3 km 24 hrs
L2_SM_pP Soil Moisture (Radiometer) 36 km 24 hrs
12_SM_P_E Soil Moisture (Radiometer, Enhanced) 9 km 2ahrs iﬂ:“,‘_;g’i:;
L2_SM_AP* Soil Moisture (Radar + Radiometer) 9 km 24 hrs
L2_SM_SP Soil Moisture (Sentinel Radar + Radiometer) 3 km Best effort
L3_FT_A* Freeze/Thaw State (Radar) 3 km 50 hrs
L3_FT_P Freeze/Thaw State (Radiometer) 36 km 50 hrs
L3_FT_P_E Freeze/Thaw State (Radiometer, Enhanced) 9 km 50 hrs
L3_SM_A* Soil Moisture (Radar) 3 km 50 hrs (D::ve::'l?::?ﬁe]
L3_SM_P Soil Moisture (Radiometer) 36 km 50 hrs
L3_SM_P_E Soil Moisture (Radiometer, Enhanced) 9 km 50 hrs
L3_SM_AP* Soil Moisture (Radar + Radiometer) 9 km 50 hrs
L4_Sm Soil Moisture (Surface and Root Zone ) 9 km 7 days Science
La_c Carbon Net Ecosystem Exchange (NEE) 9 km 14 days Value-Added

*only available from April 1 = July 7, 2015 due to the failure of the SMAP radar on July 7, 2015

~ SPOT
1986 & 2 * 2 W i 5% - 3 SPOT % (SPOT-1) &
SPOT A& 7| %% BLip| = 4% > 1990 £ 1 * L 3 &+ % - 3§ SPOT-2 - 1993

£ 8% SPOT-1 iz, @ * »9 % KA =t & e 8+ SPOT-3 fFh » 2

3 %1006 & 11 7 % 4 W% 0 516 SPOT-1 £ 274<* - SPOT-4 fir

» 3+ 1998 & 3 7 & > SPOT-5 5% »t 2002 # 5 7 &t 7 o
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r2 SMAP &k sbiplfie & SAR G w h i= o 2 F R E A~ # 2 HIL BT A 47

SPOT 1-4 f#% = % 1k 3& (7> SPOT % 7 {4 § 7% SPOT-6 * 2012 & 9
o st o @ A h SPOT-7 * 2014 # 2 7 38 {F » SPOT-6 % -7
%1% 3F Pleiades kM-~ & i 7R > vE SR P LEZ W
4 o

SPOT-1-3 ek + 7 = % HRV (High Resolution Visible) g 7| % -
& - ERRIES BT L (XS) 2 24 5 (PAN) & st o
Sk = BoLg A u i %ke (XS1:05 mm-0.59 mm) i kg
(XS2:0.61 mm-0.68 mm) ¥2i7 %= *F k£ (XS3:0.79 mm-0.89 mm) -
Ao d ek & IR A 050 mm-0.73 mm - & - = HRV 2 & - &
F'% 7 6000 CCD- H*¥ >¢ jg5 - B CCD - B~ 5%
FHREF - fod AR CCD 2 FAlfpse T35m 2 o 5 - & HRV 2
AT & (Field of View) 5 4.25 & - &% » T &% (7# % - Nadir)
Pz R Z602 (WPFPANZ 2 6 B FEES 10 2 1
XSPl5 20 22)SPOT ikt * - 2 HRV ¥ 4127 R A B d+ i (7 1F
A 2T RABHE G TR Y 80 22 » stk PAN 2 ¥ 5 B4
e 95 135 2% » XS2Z B g B FEN S 27T &% o 427 B P
X5 9L &R =¥ ApAS & B L 0.6 s AR 4 # @ SPOT
Foad PR 2400482 2 E B BRIRIE B €60 3 80 2 2 40 o
I b - B T H- F e R BRI MR R T RELRE
BlivHciEs 243 o @ 2> SPOT k£ & 2= 24p 2 HRV & il
B T A FAEEpFF % Twin Mode ¢ Double Mode & {7 4 #%
5% o #f3) Twin Mode “ﬂdﬁ PR S BRI BT AP R
(PAN+PAN 2 XS+XS) » & 7 r2 117 2 2 2 thtg B A p e & (i
B) s LA RRF IR G LS NG 3L RS
ot T B H S qpiEst R Y B A S R TR e - dp S R R
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Y- 1iFFEFEFELAR

BT R A &7 RS (PAN+PAN ~ XS+XS ~ PAN+XS £
XS+PAN) a4 > @ & BRI B2 ipl& AV AR & A b o B3 R E
#* PAN+XS g¢ XS+PAN £ Hio3" » 3 2 Apfe BUip| & dp ikl — >
BLpE > W R pEER 60 22 EE 2 28 20 Fifo L5 Double
Mode » p* T F 273 TR P hp & #5 2220k o

SPOT-4 fFk H &+ chgF BE 430 ATH gl 2 P UL B (SWIR,
Short-Wave Infrared) ~ 12 % — B & * >t A a4 o 1777 7 hR B VI
(Vegetation Instrument) &7 SWIR A EX 5 B4 3 5 o F BLIE 7 )Y
AL F» s 475 0 SWIR A E v g B (%R k/iTx
) EHF L F it o FLTREFLELR SR e R
L Aeifare %’ﬁfﬂ SWIR A E { & hR R¥V 4 2 L dvk&@foidip
IV @R A R K o phth s I IE S F B OR R R S
B2 G PEARY AP AT I B AR EA G M AN oA

SPOT-5fkh #73 3 LF REA % 5 B HRG-VI-11 2 HRS -
HY VIZ SPOT-44pk @& - B HRG &R B4 w47 =& B 2 L3
o (HM) ~ - B % 23806 (HI) ~ 12 - B oo st B (SWIR)
Fijgod? »HM 3 12000 i# CCD Z B f#47 /& 5 5 = = » HI 5 6000
i CCD zRjzt7R 5 10 2> >m SWIR B3 3000 i# CCD 7z R j#47
Bu 2028 o 541* 5 e HRG R BIEFF4pdE HM T4 > £ X5iE
Pl b e v N BH 2 B 345 R T 25 2% > fL5 AT R st
(Supermode) #ij > @ g H A madF L 60 22 > P W ¢ BT
EiwErhk? R ERZFEFTHR -2 A HAES G 0 E2
SPOT-1~4 fFh 1% Mg ST Fl2 B HLixF4 9 5 1000
=& @ SPOT-5 fgk f1* Start Tracker 22 DORIS ik $vi& 7 %

\\\
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v SMAP 7k shiplpe & SAR B i w k3R 3 M 5 KB A T S NI I {7

PUE =B 2 TR AR T g BT 5 TR A2 BHTTMHR

FHRAFS0 2% o £ 1% SPOT i 7 ek ?fiz‘; 47 A 2 R iR
FRFH o T HRS Z X MERIERE 0 B S RWITHE R K
|m R B F 5 120 22 (R)x600 22 (&) 4p#&> 54 5
P NI EB R S FR R 2P B2 A L 10
2 & (Across Track) x 10 = = (Along Track) » & ® Ao #ig = » £ 47

)

?‘ﬁ

B~ (Over Sampling) 5 2> & od ™t P2 BLPIAR & H 2 5 40R -
®EARIB Y (BH) 7 %:E 084 4t M A2 #E ¥ BT
A0 KR oG g2 R o r T2 BiE e A H 2
HRGFE 15 &% o« &a > d 3 HRS 52 B IGN #He4% 3 2 B
BB ZOP2ZHR 2 2R EE PR G ok Rt TR Tt &
#hBE ARV 0 FEe SPOT-5 HRG Tk » fe @ i #Jc 2 HRS F 4 - SPOT
PR A R B RAT R R R B R RO A L 2-0 .

% 2-9SPOT 45k TR T Fa47 R 2 2R B30

fFmh ~E RS & 2 50 7 FiEE R
PAN 10 m
SPOT-1~3 HRV
5 ki XS 20m
>d i M 10 m
SPOT-4 HRV
7 k% X| 20m
>7 A& HM 5m
SPOT-5 HRG Az f& tf s TH 25m
7 k3 Ay HI 10 m

FHAR: Rz A A BAZEGRFEL Y <
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ﬁ

$o% 3 g Rl

SPOT & 5114 4 firh SPOT-6% 2012 & 9 1 3 44 54 > @ I 4] fiF
& SPOT-7*: 2014 & = % 3% (£ -SPOT-6 -k 4 SPOT /4 7|k 2 1§ 5
K60 N2 pE o FHREABELE T TR LT ERIZ Y
Je* o SPOT-6 Ap#>t SPOT-5 § #cghicit » & F2 (1345 A o
THRAZ IR TR EBRRZF P0G (QFEZE B H] D N
AR BB I A LV pHER R R R (3)
AR EPERH A S 1201t FERFLIAREL & 2 Q)RR T I

ﬁm

Bz i R T 35 % o SPOT-6 B4y 7 ki (XS)
2 >4 5 (PAN) & 50 o 5 k2w B E s w i FERE
(0.455um — 0.525um) > 5% £ B (0.53um — 0.59um) > f= & E (0.625um —
0.695um) £ 175 b £ EC (0.76pum —0.89um) » @ > & f Pk £ B 7Y
% 0.455um — 0.745um - 4p #>t SPOT-5 > SPOT-6 2 § k3% R ip| % 3
2 IR TR 25T LR e g RER Y - SPOT-6 &

SPOT-5 fFk RAe vt $4c & 2-10 -

# 2-10 SPOT-6&7 & SPOT-5 #f vt &

FHRER B2 LA F L2 GRETY
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= ~ SENTINEL

*F Arid * nd Rp s (Sentinel-1 2 Sentinel-2) v #_k p ®
M5 7 % % (European Space Agency, ESA) # v ~3+% (Copernicus
Programme) ™ ¢h— B IRELRIEFE 0 d ZiE R0 R {4 5
EREPR ¢ HEHEHRER
Sentinel-1 5 — 4 # ;% & = 34 5 et
(Sentinel-1A %2 Sentinel-1B) » B % ik ¥ 8 12 = > 3 S {F ﬁiu;gf{_
180 & » & & 6 X hix ¥ K EFZH %R o Sentinel-1 37
B (5.AGHZ) ht Bl B - R EPFIp e N7 & S v fho o B E
i ¥ Bo5% (Stripmap Model, SM) » * # %+ (Interferometric Wide
Swath, IW) » 42 %45 (Extra-Wide Swath, EW) % ;¢ ;% (Wave Mode,
WM) - Sentinle-1 7 & %« & = SLC (Single Look Complex) %2 GRD
(Ground Range Detected) = féi- A3+ 4 £ # ¢ * Sentinel-1 zLevel-1A
GRDIW # & 247 A 5 20med > SLC & & 7 B (i i F R
IR RENHEEFALRNAZTERPEFTH o2 SLC AEFES R
=~ > F]pt GRD & &FH 0t g * At F b oo Sentinel-1 p 2014 2 %
(6 AR p¥ fde 2 BFEFER I3 S8r Ry - BRI

H.2014 #0010 * % o

r ~ MODIS
EFR® =75 % NASA > 1999 & 12 * # & Terra k% > g+ 5 *

xR F s Aqua fiFh 0 4ol 2-20 PR 0 Y R R GEE R RIE
(Moderate Resolution Imaging Spectroradiometer, MODIS) i& ¥ - =
MY - B RTEES St R TR 5 BT R 2 IR 1R XD

LB
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$-o% 1 rER2ELE LR

W 2-20 MODIS g ®2 Terra(z)2 Aqua(+)iFk

MODIS Terra % #if cn¥E7 > »d 2 LIRS HE Dl L2k @
PR ISER S SR BB R SRR IR
+E210:30 =+ m AqQuUa ik B 7> w2 Terradpx » §iB S8 %
PERF 5T = 13:30 24 - MODIS £ i 36 B kg B » s &
B 5 2330 22 » 24 = B %5 > 250m ~ 500m ~ 1000m #% i
FARAX P EACAFREMABATH GFAEE A FEBEF HES
o2 2 ko BRY S 24pk o B P R E 127 R AES g £

FRIfeZ 2N A 37 (& 5 5 459nm~2155nm) ¥ i * T
Meb 2 2R Mz $F3 5 R E 8~16 (L& X 5 400~900nm)R| ¥ g *
WA ESEERA T M A LB 3132 (A £ 9 5 10.78~12.27um)

AR R AGERTI TR

FI8 GRFRYEERT ML FEKAE

- ~ S dTH G
AN T ES TR B EF Ry k2 BT et

&+ (Backscatter) > {6 e it 5 — R A G ATHA R F A NI N T
RN B e kB2 IR % 0 @ {8 HT S T Biclic (Backscatter coefficient)
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2 SMAP 7k bRl & SAR T w =R A 5 KB A T H HB BB 1

TEhT e AT B E R B £ 20 B B AT T E G (%
o e dpE AR s E RV DA T Y E o H Y

<)

kBN EERAANTHEFTAR L LBT Y K237
(

\\

MUgh B > 2018) o 5 v 4t B Sentinel-1 SAR £ i F A
B

S WA Z R4 dpik (NDVI)

¥ £ 2452 4515 (Normalized Difference Vegetation Index ;
NDVI) ~ R it fuipdpdic s ¥ Gt Z B2 gk F s &40
iiﬂ%&»ﬂ%ﬂM£ﬂi£«¢\i£&a;z§ Fria g
KA RFREFLF HEFTEAIZPEIPEgRY AL LY
AR Efef Pt £ g i 2 & SeatR 0 7 L“ts_i#ﬂﬁscg TE
TR A b Mgt kAt 2R F KA F (MR L - 2000) -

NDVI = M ;u 2_1)
NIR+RED

NDVI 2 5% -1.0 ~ 1.0 > fhcds < B> 8284 4 4 &
ii‘g%co

=~ #E (LST)

3 %8 B (Land Surface Temperature; LST) #5413 % 1 & o2k
e s dvob LRI EETLE T F R I
REf2EAIT 2 pa it 2l R AR &P
LST S 2 s kB2 €& 480 2 kak 4 #*
R B3R s EECK A R i 8 (Savva et al, 2013) o A M E
NDVI ¢33 2 fcs § 2 FhBERAF » @ % kA BED 2 L
EALIB 2B T F 2 KGR T €3 é'*isbmmﬁvﬂmi‘a*‘c’

BT HmE L PR NI A R EREY NIRRT KE DT



>
™

% 1 EFERSFEEAL

§

i

(Park et al., 2004 £ &30 5% » 2018) A3+ & #-F|* L P E 2

—bh

MODIS f#Fk 742 & B (73 38 & o

FoEAE (T 4a%E 5 2013)

AR REED pdko a2

H MR S H B

=
v
-k
\_..

41

f

21l 5 o,
oo
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AR ZP G E - TR 0 B FIRE Z R E 2 SRR TR
IR SRS SRR 2 R S gAY 0 AR P R B
KT 2 T F ok R R R TR RIPE TR~ 2 SdicE 3T B
ViFrk spl 58 Q4258 Q)r L 38~ (DERIP & ~ O)+ &
AU (B)F E W E T AR 0§ AR iy~ Sl B P

47T o

- ~FEREER Sk 7 ()2 LW BT (S ehis w F7 8 % Bie(Sentinel-1)
(B 3-1) ~ (2) NDVI (Sentinel-2) (B 3-2) ~ (3) NDWI (Sentinel-2)
(B 3-3)~(4)# & (MODIS) (@ 3-4) & (5):% & (SMAP)(® 3-5) -

H P (s hAebt hliceniS T 2 GIE R AT nE gk o

S aEM s (DB (QBAEQ)HR D

Jui

AR R p RN RARRISUE AL QP -
@ LtpE@AT20p AHFEFE c KRG F A TP E o

w o~ BRIPHA R EFRBEIRRERIE - Y DR e

I~ 4 458 5 1 Sentinel-2 ik AL 0 4 %] i * (1)Parall ~ (2)SVM -
(3)MahalDist #2 (4)MaxLike % = ;= » 3Ry B R £ PIBE 73 5
AR Rk

AELREA S I (RE Q3 ER Q) T @F 28~ ()L

TEOG) L KEERESE 6 oo RypRE REE R OEE Y

v,
:LO

=1
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ATt 2 TERen1 B SR A7 82 (Random Forest) >
o gl RpFenB ek 5 100 W EBRE Z ok R o
80% 1% 5 'Rtk & > H AR20% 5 BIER A o UPVRIR A B IR R
U2 > R OHBRRAR A EFIERIDE sk F R RIERIL
Feftehigik 5 392 13354 (root-mean-square error, RMSE) £ 4p B
#ic (correlation coefficient) » B % eh3g BT FEME S % > 5 £4F 3417 400
TELW A R VIR RIRBRE AL 0 M- X RFE TR 2 L At dp

e 1 T30t % o

B 3-1 15 v $c54 i BORLIP] (€ 4 6 (Sentinel-1 % ~ ¥ < K& Bk % »
2020/7/12)
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B 3-2 NDVI = &i(Sentinel-2 %% ~ § v -k & & -k % ~ 2020/7/9)

W 3-3NDWI j# bi(Sentinel-2 #% ~ § % -k £ & -k % ~ 2020/7/9)
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v SMAP f ks sgiplfie £ SAR & i3 w 3% fp 2 3 3 K& A # 2 al 36 BB & 45

B 3-4 3 B (LST)# 6{(MODIS % ~ § * -k & &k % ~ 2020/7/9)

W 3-5 % T RIBA#6I(SMAP ik ~ 8 % K& 8-k F ~ 2020/7/18)
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Fo 8 B AN

Ry h i BRSNS E RS F kR M AR
B o

S R i i LS UE TR S
R R gy
EHEMEGIEGA S e F s BEEANT UFN BRSNS

—

FEEAVRR R AL RIS L

JE

ZABRT AL ZBIFE TA)VRIFER R R R RERIRTE
F B R RHAGE QA FE R - P RE R AL R
REC AT SRR L L e SR Rt

MPAEL D R R L BRI R R F A A A A A 2

BT 2 5 % % Sentinel 2 5 kR 2t ENVI it
R A A S e RO S B R A BN 0l
AR MTEHEAE N ENVIY L 08FE 2 % g iz 3 T
7= m f8 4 #¢ (Parallelepiped Classification, Parall) ~ £ ¥ » & %
(Support Vector Mechine, SVM) ~ 5 ¥4 ¢ 25t #riedg  (Mahalanobis
Distance, MahalDist) 1 % & < $#£4p o2 ;# (Maximum Likehood,
MaxLike) S 454 253 2o AP F R R 2B A T ¢
D&t ~QREF ~QE A2 2 ~ Q) kM2 O)kAy » T A4
BEPTRRE A G RE 2 Sl UH 36 LB TL R
MaxLike # 4= & #g; (Sentinel-2) 2. % < -KE -k R AL 5E -
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v+ SMAP frk s5plfie £ SARTEw AR AR E A F 2 H#IL R A 47

B 3-6 ¢ * MaxLike 3 % £ ¥ (Sentinel-2)2. % < K R & -k % &4 3F

L A-l; 2 4 22 2
= W fSwirsk Rk B0

% Sentinel-1 6k #1E e 2 15 b 40b fadic » A B3 (L) A » 5t 4

™

2(2)1s w AeH GUHR L TR o L RAE G Ao B M 4

KB ZAPB M o B RIDE 2 P hoT o

NSV LD BT ST Y

Brd (A r8PE) A4 RIC HP 0w irs GBS AR B E
Flbafpld e, e 43F 5 < )gJeb’L’r#%‘g?p m4e-Ulaby etal. (1982) %= 7 -
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S 5 ¥R 5 kE
2020/4/16 120.6473 22.36985 45.9
2020/4/16 120.646 22.3672 33.5
2020/4/16 120.6458 22.3653 40.8
2020/4/16 120.6447 22.36357 39.6
2020/4/16 120.6432 22.36285 38
2020/4/16 120.6402 22.36258 37.3
2020/4/16 120.6395 22.36103 40.4
2020/4/16 120.6397 22.35973 45.3
2020/4/16 120.6404 22.35825 38.5
2020/4/16 120.6399 22.35737 31.9

2020/5/6 120.6473 22.36985 32.2
2020/5/6 120.646 22.3672 17.6
2020/5/6 120.6458 22.3653 37.6
2020/5/6 120.6447 22.36357 27.7
2020/5/6 120.6432 22.36285 34.6
2020/5/6 120.6402 22.36258 34
2020/5/6 120.6395 22.36103 37
2020/5/6 120.6397 22.35973 39.7
2020/5/6 120.6404 22.35825 38.5
2020/5/6 120.6399 22.35737 35.6
2020/7/16 120.6473 22.36985 47.1
2020/7/16 120.646 22.3672 45.6
2020/7/16 120.6458 22.3653 45.9
2020/7/16 120.6447 22.36357 45.4
2020/7/16 120.6432 22.36285 45.1
2020/7/16 120.6402 22.36258 45.6
2020/7/16 120.6395 22.36103 47.8
2020/7/16 120.6397 22.35973 40.7
2020/7/16 120.6404 22.35825 495
2020/7/16 120.6399 22.35737 46.3
2020/8/5 120.6473 22.36985 48
2020/8/5 120.646 22.3672 45.3
2020/8/5 120.6458 22.3653 43.8
2020/8/5 120.6447 22.36357 46.1
2020/8/5 120.6432 22.36285 40.8
2020/8/5 120.6402 22.36258 48.1
2020/8/5 120.6395 22.36103 46.9
2020/8/5 120.6397 22.35973 42.2
2020/8/5 120.6404 22.35825 47.2
2020/8/5 120.6399 22.35737 48.2
2020/4/15 120.8693 24.55462 44.8
2020/4/15 120.8708 24 55517 46
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S 5 ¥R 5 kE
2020/4/15 120.8701 24.55625 46
2020/4/15 120.8685 2455773 43.9
2020/4/15 120.8646 24.55725 47.2
2020/4/15 120.8628 24.55953 46.8
2020/4/15 120.8618 24.55905 45.8
2020/4/15 120.8594 24.5597 47.7
2020/4/15 120.8547 24.55938 44.6
2020/4/15 120.854 24.55813 48
2020/4/15 120.85 24.55808 47.2
2020/4/15 120.8478 24.55972 47.2
2020/4/15 120.8474 24.56128 46

2020/6/3 120.8693 24.55462 47.3
2020/6/3 120.8708 24 55517 43.8
2020/6/3 120.8701 24.55625 40.9
2020/6/3 120.8685 2455773 46.4
2020/6/3 120.8646 24.55725 50.2
2020/6/3 120.8628 24.55953 48.6
2020/6/3 120.8618 24.55905 46.1
2020/6/3 120.8594 24.5597 50.2
2020/6/3 120.8547 24.55938 55.1
2020/6/3 120.854 24.55813 51.9
2020/6/3 120.85 24.55808 47.7
2020/6/3 120.8478 24.55972 52.7
2020/6/3 120.8474 24.56128 48.1
2020/7/21 120.8693 24.55462 43

2020/7/21 120.8708 24 55517 41.3
2020/7/21 120.8701 24.55625 37.9
2020/7/21 120.8685 24.55773 47

2020/7/21 120.8646 24 55725 43.7
2020/7/21 120.8628 24.55953 44.2
2020/7/21 120.8618 24.55905 30.3
2020/7/21 120.8594 24.5597 38.9
2020/7/21 120.8547 24.55938 449
2020/7/21 120.854 24.55813 46.5
2020/7/21 120.85 24.55808 40.2
2020/7/21 120.8478 24.55972 40.7
2020/7/21 120.8474 24.56128 40.2
2020/8/19 120.8693 24.55462 47.1
2020/8/19 120.8708 24 55517 49.2
2020/8/19 120.8701 24.55625 47.1
2020/8/19 120.8685 2455773 46.2
2020/8/19 120.8646 24.55725 50.7
2020/8/19 120.8628 24.55953 48.6
2020/8/19 120.8618 24.55905 46.1
2020/8/19 120.8594 24.5597 50.4
2020/8/19 120.8547 24.55938 42.9
2020/8/19 120.854 24.55813 523

it 45--8




P ¥ kil ¥R 7k E
2020/8/19 120.85 24.55808 49.2
2020/8/19 120.8478 2455972 48.4
2020/8/19 120.8474 24.56128 49.6

2020/6/2 121.8654 24.99863 47.1
2020/6/2 121.8689 24.99963 46.1
2020/6/2 121.8695 25.00428 46.2
2020/6/2 121.871 25.00623 46.2
2020/6/2 121.8738 25.0091 49.1
2020/6/2 121.8719 25.01292 433
2020/6/2 121.8742 25.01415 471
2020/6/2 121.8755 25.01693 458
2020/7/20 121.8654 24.99863 471
2020/7/20 121.8689 24.99963 417
2020/7/20 121.8695 25.00428 45.6
2020/7/20 121.871 25.00623 413
2020/7/20 121.8738 25.0091 412
2020/7/20 121.8719 25.01292 40.9
2020/7/20 121.8742 25.01415 38.4
2020/7/20 121.8755 25.01693 39

2020/8/18 121.8654 24.99863 49

2020/8/18 121.8689 24.99963 455
2020/8/18 121.8695 25.00428 38.6
2020/8/18 121.871 25.00623 39.9
2020/8/18 121.8738 25.0091 414
2020/8/18 121.8719 25.01292 32.4
2020/8/18 121.8742 25.01415 40.9
2020/8/18 121.8755 25.01693 40.3
2020/4/24 120.3507 22.82988 36.6
2020/4/24 120.353 22.83105 32.4
2020/4/24 120.3776 22.83323 35

2020/4/24 120.3735 22.82392 34.3
2020/4/24 120.3751 22.82107 35.1
2020/4/24 120.3652 22.82062 35.4
2020/4/24 120.3648 22.82052 34.3
2020/4/24 120.3576 22.81985 33.9
2020/4/24 120.3576 22.82043 335
2020/4/24 120.3606 22.81488 34.1
2020/4/24 120.3634 22.81625 34.7
2020/4/24 120.3648 22.81647 35.1
2020/4/24 120.366 22.81587 35.3
2020/4/24 120.3692 22.81715 33.8
2020/4/24 120.3711 22.81933 30.9
2020/4/24 120.3846 22.82195 315
2020/4/24 120.383 22.82553 32.3
2020/4/24 120.3948 22.82663 34.1
2020/4/24 120.4074 22.82207 34.3
2020/4/24 120.4049 22.81563 32.9
2020/4/24 120.3952 22.80935 32.7
2020/4/24 120.3917 22.80745 33.3

459



v SMAP f#r% i5R|fie & SAR @ 2w e 4 3 g K& &2 F &2 AL BB & 47

S 5 ¥R 5 kE
2020/4/24 120.3868 22.80305 32.2
2020/4/24 120.3838 22.80732 33.7
2020/4/24 120.3826 22.80753 34.1
2020/4/24 120.3813 22.8077 35.5
2020/5/29 120.3507 22.82988 48.9
2020/5/29 120.3776 22.83323 49.8
2020/5/29 120.3751 22.82107 42.8
2020/5/29 120.3652 22.82062 40.5
2020/5/29 120.3648 22.82052 39.8
2020/5/29 120.3576 22.81985 43.2
2020/5/29 120.3576 22.82043 44.1
2020/5/29 120.3606 22.81488 45.2
2020/5/29 120.3634 22.81625 40.9
2020/5/29 120.3648 22.81647 37.2
2020/5/29 120.366 22.81587 38.5
2020/5/29 120.3692 22.81715 40.5
2020/5/29 120.3711 22.81933 42.7
2020/5/29 120.3846 22.82195 435
2020/5/29 120.383 22.82553 44.2
2020/5/29 120.3948 22.82663 40.9
2020/5/29 120.4074 22.82207 39.2
2020/5/29 120.4049 22.81563 38.9
2020/5/29 120.3952 22.80935 471
2020/5/29 120.3917 22.80745 46.3
2020/5/29 120.3868 22.80305 44.6
2020/5/29 120.3826 22.80753 40.7
2020/5/29 120.3872 22.80962 38.3
2020/5/29 120.3796 22.80057 37.9
2020/5/29 120.3806 22.79742 43.7
2020/5/29 120.3727 22.79597 42.9
2020/4/30 120.765 22.11662 34.2
2020/4/30 120.7659 22.1202 35.1
2020/4/30 120.7714 22.1232 33.9
2020/4/30 120.7769 22.12803 34.3
2020/4/30 120.7809 22.1284 29.8
2020/4/30 120.7841 22.12668 30.9
2020/4/30 120.7884 22.13037 37.3
2020/4/30 120.7893 22.13023 35.8
2020/4/30 120.7918 22.13018 34.7
2020/4/30 120.7953 22.1306 33.1
2020/4/30 120.7962 22.1318 36.2
2020/4/30 120.7992 22.13387 36.8
2020/4/30 120.803 22.1375 37.1
2020/4/30 120.8031 22.13912 35.4
2020/4/30 120.8075 22.14523 36.3
2020/4/30 120.8141 22.14713 29.7
2020/4/30 120.8174 22.14787 33.1

10




S 5 ¥R 5 kE
2020/4/30 120.8167 22.14878 34.3
2020/4/30 120.8174 22.14928 34.7
2020/4/30 120.8204 22.15407 36.1
2020/4/30 120.8216 22.15548 37.2
2020/4/30 120.824 22.15875 35.7
2020/4/30 120.8247 22.15977 36.2
2020/4/30 120.8253 22.16247 34.9
2020/4/30 120.8289 22.16327 33.5
2020/4/30 120.8295 22.16427 324
2020/4/30 120.8278 22.16453 35.1
2020/4/30 120.8299 22.16833 36.3
2020/4/30 120.8323 22.17138 30.8
2020/4/30 120.835 22.17368 31.2
2020/4/30 120.8363 22.17467 41.9
2020/4/30 120.8393 22.17597 40.3
2020/4/30 120.8415 22.17925 40.5
2020/4/30 120.844 22.18125 39.8
2020/5/21 120.765 22.11662 48.2
2020/5/21 120.7659 22.1202 40.4
2020/5/21 120.7714 22.1232 45.3
2020/5/21 120.7769 22.12803 47.1
2020/5/21 120.7809 22.1284 43.8
2020/5/21 120.7841 22.12668 44
2020/5/21 120.7884 22.13037 46.2
2020/5/21 120.7893 22.13023 449
2020/5/21 120.7918 22.13018 43.2
2020/5/21 120.7953 22.1306 45.7
2020/5/21 120.7962 22.1318 46.1
2020/5/21 120.7992 22.13387 48
2020/5/21 120.803 22.1375 455
2020/5/21 120.8031 22.13912 441
2020/5/21 120.8075 22.14523 42.8
2020/5/21 120.8141 22.14713 45.3
2020/5/21 120.8174 22.14787 46.1
2020/5/21 120.8167 22.14878 47
2020/5/21 120.8174 22.14928 45.2
2020/5/21 120.8204 22.15407 44.7
2020/5/21 120.8216 22.15548 44.2
2020/5/21 120.824 22.15875 441
2020/5/21 120.8247 22.15977 43
2020/5/21 120.8253 22.16247 43.2
2020/5/21 120.8289 22.16327 454
2020/5/21 120.8295 22.16427 47.2
2020/5/21 120.8278 22.16453 46.8
2020/5/21 120.8299 22.16833 46.7
2020/5/21 120.8323 22.17138 43.2
2020/5/21 120.835 22.17368 40.1

11



v SMAP f#r% i5R|fie & SAR @ 2w e 4 3 g K& &2 F &2 AL BB & 47

S 5 ¥R 5 kE
2020/5/21 120.8363 22.17467 41.3
2020/5/21 120.8393 22.17597 42.7
2020/5/21 120.8415 22.17925 43
2020/5/21 120.844 22.18125 42.5
2020/7/24 120.765 22.11662 37.3
2020/7/24 120.7659 22.1202 38.2
2020/7/24 120.7714 22.1232 41.6
2020/7/24 120.7769 22.12803 37.2
2020/7/24 120.7809 22.1284 44.3
2020/7/24 120.7841 22.12668 38
2020/7/24 120.7884 22.13037 39.1
2020/7/24 120.7893 22.13023 38.2
2020/7/24 120.7918 22.13018 37.3
2020/7/24 120.7953 22.1306 36.5
2020/7/24 120.7962 22.1318 40.1
2020/7/24 120.7992 22.13387 42.5
2020/7/24 120.803 22.1375 38.5
2020/7/24 120.8031 22.13912 38.3
2020/7/24 120.8075 22.14523 39.7
2020/7/24 120.8141 22.14713 36.5
2020/7/24 120.8174 22.14787 36.2
2020/7/24 120.8167 22.14878 37.2
2020/7/24 120.8174 22.14928 37.4
2020/7/24 120.8204 22.15407 38.1
2020/7/24 120.8216 22.15548 39.2
2020/7/24 120.824 22.15875 40.1
2020/7/24 120.8247 22.15977 40.2
2020/7/24 120.8253 22.16247 37.1
2020/7/24 120.8289 22.16327 37.9
2020/7/24 120.8295 22.16427 38.1
2020/7/24 120.8278 22.16453 38.4
2020/7/24 120.8299 22.16833 34.9
2020/7/24 120.8323 22.17138 35.2
2020/7/24 120.835 22.17368 37.2
2020/7/24 120.8363 22.17467 38.1
2020/7/24 120.8393 22.17597 39.1
2020/7/24 120.8415 22.17925 445
2020/7/24 120.844 22.18125 40.1
2020/4/17 120.799 23.50705 36.1
2020/4/17 120.7971 23.50324 34.1
2020/4/17 120.8012 23.50067 41.3
2020/4/17 120.8034 23.5018 38.9
2020/4/17 120.8068 23.50362 37.1
2020/4/17 120.8165 23.50648 34.7
2020/4/17 120.8198 23.50472 38.8
2020/4/17 120.8208 23.50204 35.6
2020/4/17 120.8203 23.4948 36

Hig-12




S 5 ¥R 5 kE
2020/4/17 120.819 23.49122 38.1
2020/4/17 120.8229 23.48681 31.1
2020/4/17 120.8264 23.48535 17.7
2020/4/17 120.7573 23.48525 33.6
2020/4/17 120.7592 23.47436 33.1
2020/4/17 120.7598 23.46517 445
2020/4/17 120.7602 23.46509 31.7
2020/4/17 120.7546 23.45989 30.3
2020/4/17 120.7514 23.45967 37.5
2020/4/17 120.7487 23.45168 20.1
2020/4/17 120.7454 23.45113 40.1
2020/4/17 120.7433 23.44877 33.7
2020/4/17 120.7433 23.44666 39.3
2020/4/17 120.7405 23.44536 40.9
2020/4/17 120.7379 23.44413 42.5
2020/4/17 120.7385 23.4437 40.9
2020/4/17 120.7418 23.43875 36.2
2020/4/17 120.7431 23.43399 40.7
2020/4/17 120.7348 23.43024 35.3
2020/4/17 120.7336 23.42355 34.2
2020/4/17 120.7333 23.42149 40
2020/4/17 120.7302 23.43675 41.4
2020/4/17 120.7261 23.41745 42.7
2020/4/17 120.7232 23.41583 38.9
2020/4/17 120.7241 23.41215 35.1
2020/4/17 120.7214 23.41255 42.2
2020/4/17 120.7204 23.40538 39.1
2020/4/17 120.7492 23.45272 17.5
2020/4/17 120.7349 23.45169 40.7
2020/4/17 120.7133 23.47328 35.2
2020/4/17 120.7137 23.47487 22.6
2020/4/24 120.3507 22.82988 36.6
2020/4/24 120.353 22.83105 32.4
2020/4/24 120.3776 22.83323 35
2020/4/24 120.3735 22.82392 34.3
2020/4/24 120.3751 22.82107 35.1
2020/4/24 120.3652 22.82062 35.4
2020/4/24 120.3648 22.82052 34.3
2020/4/24 120.3576 22.81985 33.9
2020/4/24 120.3576 22.82043 33.5
2020/4/24 120.3606 22.81488 34.1
2020/4/24 120.3634 22.81625 34.7
2020/4/24 120.3648 22.81647 35.1
2020/4/24 120.366 22.81587 35.3
2020/4/24 120.3692 22.81715 33.8
2020/4/24 120.3711 22.81933 30.9
2020/4/24 120.3846 22.82195 315

413



v SMAP f#r% i5R|fie & SAR @ 2w e 4 3 g K& &2 F &2 AL BB & 47

S 5 ¥R 5 kE
2020/4/24 120.383 22.82553 32.3
2020/4/24 120.3948 22.82663 34.1
2020/4/24 120.4074 22.82207 34.3
2020/4/24 120.4049 22.81563 32.9
2020/4/24 120.3952 22.80935 32.7
2020/4/24 120.3917 22.80745 33.3
2020/4/24 120.3868 22.80305 32.2
2020/4/24 120.3838 22.80732 33.7
2020/4/24 120.3826 22.80753 34.1
2020/4/24 120.3813 22.8077 35.5
2020/4/29 120.6516 23.40458 36.3
2020/4/29 120.6515 23.40337 40.1
2020/4/29 120.6569 23.40237 36.3
2020/4/29 120.6603 23.40153 37.8
2020/4/29 120.658 23.39843 35.5
2020/4/29 120.6622 23.39898 41
2020/4/29 120.6629 23.39375 415
2020/4/29 120.6659 23.39005 39.8
2020/4/29 120.6649 23.38963 40.1
2020/4/29 120.6679 23.3885 39.5
2020/4/29 120.668 23.38747 40.3
2020/4/29 120.669 23.38587 38.9
2020/4/29 120.6684 23.38553 38.7
2020/4/29 120.668 23.38488 40.3
2020/4/29 120.6693 23.38127 38.3
2020/4/29 120.6715 23.37942 41.7
2020/4/29 120.6741 23.37793 39.8
2020/4/29 120.6747 23.37537 41.1
2020/4/29 120.6717 23.37327 36.8
2020/4/29 120.6741 23.36847 37.1
2020/4/29 120.6768 23.36408 36.5
2020/4/29 120.6808 23.35755 37.3
2020/4/29 120.6817 23.3513 39.2
2020/4/29 120.6874 23.34728 36.3
2020/4/29 120.6914 23.34175 34.1
2020/4/29 120.681 23.33523 32.8
2020/4/29 120.6811 23.33288 40.7
2020/4/29 120.6786 23.333 41.1
2020/4/29 120.6775 23.33027 38.5
2020/4/29 120.6792 23.3267 454
2020/4/29 120.6749 23.32182 38.7
2020/4/29 120.6726 23.31555 41.8
2020/4/29 120.6681 23.30557 36.7
2020/4/29 120.6687 23.29825 40.7
2020/4/29 120.675 23.29525 40.4
2020/4/29 120.6773 23.29572 39.7
2020/4/29 120.6807 23.29545 38.3

14




S 5 ¥R 5 kE
2020/4/29 120.6915 23.28807 38.7
2020/4/29 120.6902 23.2819 41.1
2020/4/29 120.6864 23.27332 40.7
2020/4/30 120.765 22.11662 34.2
2020/4/30 120.7659 22.1202 35.1
2020/4/30 120.7714 22.1232 33.9
2020/4/30 120.7769 22.12803 34.3
2020/4/30 120.7809 22.1284 29.8
2020/4/30 120.7841 22.12668 30.9
2020/4/30 120.7884 22.13037 37.3
2020/4/30 120.7893 22.13023 35.8
2020/4/30 120.7918 22.13018 34.7
2020/4/30 120.7953 22.1306 33.1
2020/4/30 120.7962 22.1318 36.2
2020/4/30 120.7992 22.13387 36.8
2020/4/30 120.803 22.1375 37.1
2020/4/30 120.8031 22.13912 35.4
2020/4/30 120.8075 22.14523 36.3
2020/4/30 120.8141 22.14713 29.7
2020/4/30 120.8174 22.14787 33.1
2020/4/30 120.8167 22.14878 34.3
2020/4/30 120.8174 22.14928 34.7
2020/4/30 120.8204 22.15407 36.1
2020/4/30 120.8216 22.15548 37.2
2020/4/30 120.824 22.15875 35.7
2020/4/30 120.8247 22.15977 36.2
2020/4/30 120.8253 22.16247 34.9
2020/4/30 120.8289 22.16327 33.5
2020/4/30 120.8295 22.16427 32.4
2020/4/30 120.8278 22.16453 35.1
2020/4/30 120.8299 22.16833 36.3
2020/4/30 120.8323 22.17138 30.8
2020/4/30 120.835 22.17368 31.2
2020/4/30 120.8363 22.17467 41.9
2020/4/30 120.8393 22.17597 40.3
2020/4/30 120.8415 22.17925 40.5
2020/4/30 120.844 22.18125 39.8

2020/5/8 120.799 23.50705 42.3
2020/5/8 120.7971 23.50324 40.1
2020/5/8 120.8012 23.50067 38.5
2020/5/8 120.8034 23.5018 42.1
2020/5/8 120.8068 23.50362 43

2020/5/8 120.8165 23.50648 40.5
2020/5/8 120.8198 23.50472 37.5
2020/5/8 120.8208 23.50204 38.1
2020/5/8 120.8203 23.4948 39.3
2020/5/8 120.819 23.49122 40.2

4515



v SMAP f#r% i5R|fie & SAR @ 2w e 4 3 g K& &2 F &2 AL BB & 47

S 5 ¥R 5 kE
2020/5/8 120.8229 23.48681 31.6
2020/5/8 120.8264 23.48535 40.4
2020/5/8 120.7573 23.48525 35.8
2020/5/8 120.7592 23.47436 32.9
2020/5/8 120.7598 23.46517 35.7
2020/5/8 120.7602 23.46509 40.1
2020/5/8 120.7546 23.45989 37.2
2020/5/8 120.7514 23.45967 33.4
2020/5/8 120.7487 23.45168 36.1
2020/5/8 120.7454 23.45113 39.8
2020/5/8 120.7433 23.44877 34.2
2020/5/8 120.7433 23.44666 33.9
2020/5/8 120.7405 23.44536 35.1
2020/5/8 120.7379 23.44413 34.7
2020/5/8 120.7385 23.4437 35.6
2020/5/8 120.7418 23.43875 34.8
2020/5/8 120.7431 23.43399 40.3
2020/5/8 120.7348 23.43024 37.2
2020/5/8 120.7336 23.42355 37
2020/5/8 120.7333 23.42149 36.4
2020/5/8 120.7302 23.43675 34.7
2020/5/8 120.7261 23.41745 35.2
2020/5/8 120.7232 23.41583 33.8
2020/5/8 120.7242 23.41215 38.2
2020/5/8 120.7214 23.41255 39.1
2020/5/8 120.7204 23.40538 39.5
2020/5/8 120.7492 23.45272 37.5
2020/5/8 120.7349 23.45169 38.1
2020/5/8 120.7133 23.47328 36.6
2020/5/8 120.7137 23.47487 36.8

2020/5/15 120.6504 23.40565 46

2020/5/15 120.6429 23.40228 40.8
2020/5/15 120.6443 23.39868 44.2
2020/5/15 120.6449 23.39183 46.8
2020/5/15 120.6417 23.38855 43.2
2020/5/15 120.6382 23.38547 40.1
2020/5/15 120.6374 23.38155 38.5
2020/5/15 120.6372 23.37783 39.7
2020/5/15 120.6385 23.37078 43.1
2020/5/15 120.6429 23.37103 40

2020/5/15 120.6444 23.37068 39.2
2020/5/15 120.6399 23.36568 38.1
2020/5/15 120.6412 23.35873 39.3
2020/5/15 120.6403 23.35287 325
2020/5/15 120.6391 23.3489 39.3
2020/5/15 120.6057 23.32563 46.3
2020/5/15 120.5516 23.33837 45.8

W16




S 5 ¥R 5 kE
2020/5/15 120.5544 23.34155 45.9
2020/5/15 120.5559 23.3443 42.5
2020/5/15 120.5574 23.34708 46.3
2020/5/15 120.5589 23.34864 42.1
2020/5/15 120.5596 23.34918 40.7
2020/5/15 120.56 23.34989 39.8
2020/5/15 120.5609 23.35137 40.2
2020/5/15 120.5623 23.35142 44
2020/5/15 120.5638 23.35276 435
2020/5/15 120.5655 23.35282 37.9
2020/5/15 120.5661 23.35169 37.5
2020/5/15 120.5688 23.3519 39.3
2020/5/15 120.5734 23.35666 42.5
2020/5/21 120.765 22.11662 48.2
2020/5/21 120.7659 22.1202 40.4
2020/5/21 120.7714 22.1232 45.3
2020/5/21 120.7769 22.12803 47.1
2020/5/21 120.7809 22.1284 43.8
2020/5/21 120.7841 22.12668 44
2020/5/21 120.7884 22.13037 46.2
2020/5/21 120.7893 22.13023 44.9
2020/5/21 120.7918 22.13018 43.2
2020/5/21 120.7953 22.1306 45.7
2020/5/21 120.7962 22.1318 46.1
2020/5/21 120.7992 22.13387 48
2020/5/21 120.803 22.1375 455
2020/5/21 120.8031 22.13912 44.1
2020/5/21 120.8075 22.14523 42.8
2020/5/21 120.8141 22.14713 45.3
2020/5/21 120.8174 22.14787 46.1
2020/5/21 120.8167 22.14878 47
2020/5/21 120.8174 22.14928 45.2
2020/5/21 120.8204 22.15407 447
2020/5/21 120.8216 22.15548 44.2
2020/5/21 120.824 22.15875 441
2020/5/21 120.8247 22.15977 43
2020/5/21 120.8253 22.16247 43.2
2020/5/21 120.8289 22.16327 454
2020/5/21 120.8295 22.16427 47.2
2020/5/21 120.8278 22.16453 46.8
2020/5/21 120.8299 22.16833 46.7
2020/5/21 120.8323 22.17138 43.2
2020/5/21 120.835 22.17368 40.1
2020/5/21 120.8363 22.17467 41.3
2020/5/21 120.8393 22.17597 42.7
2020/5/21 120.8415 22.17925 43
2020/5/21 120.844 22.18125 42.5

17



v SMAP 7k shiplpe & SAR B i w k3R 3 M 5 KB A T S NI I {7

S 5 ¥R 5 kE
2020/5/29 120.3507 22.82988 48.9
2020/5/29 120.3776 22.83323 49.8
2020/5/29 120.3751 22.82107 42.8
2020/5/29 120.3652 22.82062 40.5
2020/5/29 120.3648 22.82052 39.8
2020/5/29 120.3576 22.81985 43.2
2020/5/29 120.3576 22.82043 441
2020/5/29 120.3606 22.81488 45.2
2020/5/29 120.3634 22.81625 40.9
2020/5/29 120.3648 22.81647 37.2
2020/5/29 120.366 22.81587 38.5
2020/5/29 120.3692 22.81715 40.5
2020/5/29 120.3711 22.81933 42.7
2020/5/29 120.3846 22.82195 435
2020/5/29 120.383 22.82553 44.2
2020/5/29 120.3948 22.82663 40.9
2020/5/29 120.4074 22.82207 39.2
2020/5/29 120.4049 22.81563 38.9
2020/5/29 120.3952 22.80935 47.1
2020/5/29 120.3917 22.80745 46.3
2020/5/29 120.3868 22.80305 44.6
2020/5/29 120.3826 22.80753 40.7
2020/5/29 120.3872 22.80962 38.3
2020/5/29 120.3796 22.80057 37.9
2020/5/29 120.3806 22.79742 43.7
2020/5/29 120.3727 22.79597 42.9

2020/6/5 120.6504 23.40565 46.3
2020/6/5 120.6429 23.40228 45.9
2020/6/5 120.6443 23.39868 47.1
2020/6/5 120.6449 23.39183 41.5
2020/6/5 120.6417 23.38855 455
2020/6/5 120.6382 23.38547 46

2020/6/5 120.6374 23.38155 40.9
2020/6/5 120.6372 23.37783 46

2020/6/5 120.6385 23.37078 44.6
2020/6/5 120.6429 23.37103 40.9
2020/6/5 120.6444 23.37068 40.3
2020/6/5 120.6399 23.36568 39.7
2020/6/5 120.6412 23.35873 41.2
2020/6/5 120.6403 23.35287 43.7
2020/6/5 120.6391 23.3489 425
2020/6/5 120.6057 23.32563 41.2
2020/6/5 120.5516 23.33837 38.9
2020/6/5 120.5544 23.34155 37.5
2020/6/5 120.5559 23.3443 39.1
2020/6/5 120.5574 23.34708 44.4
2020/6/5 120.5589 23.34864 42.1

HHig-18




S 5 ¥R 5 kE
2020/6/5 120.5596 23.34918 43
2020/6/5 120.56 23.34989 435
2020/6/5 120.5609 23.35137 39.8
2020/6/5 120.5623 23.35142 37.9
2020/6/5 120.5638 23.35276 46.1
2020/6/5 120.5655 23.35282 47.2
2020/6/5 120.5661 23.35169 45.2
2020/6/5 120.5688 23.3519 44.3
2020/6/5 120.5734 23.35666 40.7

2020/6/23 120.6516 23.40458 32.9
2020/6/23 120.6515 23.40337 39

2020/6/23 120.6569 23.40237 34.5
2020/6/23 120.6603 23.40153 31.6
2020/6/23 120.658 23.39843 39.3
2020/6/23 120.6622 23.39898 46.5
2020/6/23 120.6629 23.39375 38.2
2020/6/23 120.6659 23.39005 33.3
2020/6/23 120.6649 23.38963 35.1
2020/6/23 120.6679 23.3885 34.2
2020/6/23 120.668 23.38747 37.9
2020/6/23 120.669 23.38587 40

2020/6/23 120.6684 23.38553 39.8
2020/6/23 120.668 23.38488 37.2
2020/6/23 120.6693 23.38127 32.1
2020/6/23 120.6715 23.37942 32.5
2020/6/23 120.6741 23.37793 32.7
2020/6/23 120.6747 23.37537 33.2
2020/6/23 120.6717 23.37327 34.7
2020/6/23 120.6741 23.36847 30.1
2020/6/23 120.6768 23.36408 37.2
2020/6/23 120.6808 23.35755 37.1
2020/6/23 120.6817 23.3513 36.5
2020/6/23 120.6874 23.34728 36.3
2020/6/23 120.6914 23.34175 35.2
2020/6/23 120.681 23.33523 34.1
2020/6/23 120.6811 23.33288 38.2
2020/6/23 120.6786 23.333 38.5
2020/6/23 120.6775 23.33027 39.3
2020/6/23 120.6792 23.3267 35.7
2020/6/23 120.6749 23.32182 35.4
2020/6/23 120.6726 23.31555 33.9
2020/6/23 120.6681 23.30557 34.5
2020/6/23 120.6687 23.29825 33.5
2020/6/23 120.6726 23.31555 37.2
2020/6/23 120.6681 23.30557 37.2
2020/6/23 120.6687 23.29825 37.1
2020/6/23 120.6915 23.28807 38
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v SMAP f#r% i5R|fie & SAR @ 2w e 4 3 g K& &2 F &2 AL BB & 47

S 5 ¥R 5 kE
2020/6/23 120.6902 23.2819 36.1
2020/6/23 120.6864 23.27332 36.3

2020/7/8 120.799 23.50705 40.9
2020/7/8 120.7971 23.50324 41.6
2020/7/8 120.8012 23.50067 44.3
2020/7/8 120.8034 23.5018 40.6
2020/7/8 120.8068 23.50362 43.8
2020/7/8 120.8165 23.50648 47

2020/7/8 120.8198 23.50472 45.7
2020/7/8 120.8208 23.50204 40.7
2020/7/8 120.8203 23.4948 39.8
2020/7/8 120.819 23.49122 42.1
2020/7/8 120.8229 23.48681 435
2020/7/8 120.8264 23.48535 447
2020/7/8 120.7573 23.48525 42.1
2020/7/8 120.7592 23.47436 40.7
2020/7/8 120.7598 23.46517 40

2020/7/8 120.7602 23.46509 38.9
2020/7/8 120.7546 23.45989 38.5
2020/7/8 120.7514 23.45967 40.2
2020/7/8 120.7487 23.45168 40.4
2020/7/8 120.7454 23.45113 441
2020/7/8 120.7433 23.44877 45.2
2020/7/8 120.7433 23.44666 37.2
2020/7/8 120.7405 23.44536 38.1
2020/7/8 120.7379 23.44413 39.2
2020/7/8 120.7385 23.4437 40.7
2020/7/8 120.7418 23.43875 40.8
2020/7/8 120.7431 23.43399 46.5
2020/7/8 120.7348 23.43024 44.3
2020/7/8 120.7336 23.42355 42.1
2020/7/8 120.7333 23.42149 41

2020/7/8 120.7302 23.43675 40.9
2020/7/8 120.7261 23.41745 40.8
2020/7/8 120.7232 23.41583 37.1
2020/7/8 120.7241 23.41215 37.2
2020/7/8 120.7214 23.41255 38.3
2020/7/8 120.7204 23.40538 35.1
2020/7/8 120.7492 23.45272 39.4
2020/7/8 120.7349 23.45169 41.7
2020/7/8 120.7133 23.47328 41.6
2020/7/8 120.7137 23.47487 42

2020/7/14 120.6504 23.40565 36.3
2020/7/14 120.6429 23.40228 34.2
2020/7/14 120.6443 23.39868 454
2020/7/14 120.6449 23.39183 45.1
2020/7/14 120.6417 23.38855 46.3

HHige-20




S 5 ¥R 5 kE
2020/7/14 120.6382 23.38547 45
2020/7/14 120.6374 23.38155 46.1
2020/7/14 120.6372 23.37783 447
2020/7/14 120.6385 23.37078 40.2
2020/7/14 120.6429 23.37103 37.9
2020/7/14 120.6444 23.37068 38.1
2020/7/14 120.6399 23.36568 42.2
2020/7/14 120.6412 23.35873 43.1
2020/7/14 120.6403 23.35287 445
2020/7/14 120.6391 23.3489 39.2
2020/7/14 120.6057 23.32563 38.7
2020/7/14 120.5516 23.33837 35.9
2020/7/14 120.5544 23.34155 40.9
2020/7/14 120.5559 23.3443 40.5
2020/7/14 120.5574 23.34708 40.5
2020/7/14 120.5589 23.34864 42.7
2020/7/14 120.5596 23.34918 445
2020/7/14 120.56 23.34989 46.1
2020/7/14 120.5609 23.35137 46.3
2020/7/14 120.5623 23.35142 45.2
2020/7/14 120.5638 23.35276 39
2020/7/14 120.5655 23.35282 38.9
2020/7/14 120.5661 23.35169 37.5
2020/7/14 120.5688 23.3519 37.2
2020/7/14 120.5734 23.35666 37.3
2020/8/13 120.799 23.50705 40.9
2020/8/13 120.7971 23.50324 41.6
2020/8/13 120.8012 23.50067 44.3
2020/8/13 120.8034 23.5018 40.6
2020/8/13 120.8068 23.50362 43.8
2020/8/13 120.8165 23.50648 47
2020/8/13 120.8198 23.50472 45.7
2020/8/13 120.8208 23.50204 40.7
2020/8/13 120.8203 23.4948 39.8
2020/8/13 120.819 23.49122 42.1
2020/8/13 120.8229 23.48681 435
2020/8/13 120.8264 23.48535 447
2020/8/13 120.7573 23.48525 42.1
2020/8/13 120.7592 23.47436 40.7
2020/8/13 120.7598 23.46517 40
2020/8/13 120.7602 23.46509 38.9
2020/8/13 120.7546 23.45989 38.5
2020/8/13 120.7514 23.45967 40.2
2020/8/13 120.7487 23.45168 40.4
2020/8/13 120.7454 23.45113 441
2020/8/13 120.7433 23.44877 45.2
2020/8/13 120.7433 23.44666 37.2
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v SMAP f#r% i5R|fie & SAR @ 2w e 4 3 g K& &2 F &2 AL BB & 47

S 5 ¥R 5 kE
2020/8/13 120.7405 23.44536 38.1
2020/8/13 120.7379 23.44413 39.2
2020/8/13 120.7385 23.4437 40.7
2020/8/13 120.7418 23.43875 40.8
2020/8/13 120.7431 23.43399 46.5
2020/8/13 120.7348 23.43024 44.3
2020/8/13 120.7336 23.42355 42.1
2020/8/13 120.7333 23.42149 41
2020/8/13 120.7302 23.43675 40.9
2020/8/13 120.7261 23.41745 40.8
2020/8/13 120.7232 23.41583 37.1
2020/8/13 120.7241 23.41215 37.2
2020/8/13 120.7214 23.41255 38.3
2020/8/13 120.7204 23.40538 35.1
2020/8/13 120.7492 23.45272 39.4
2020/8/13 120.7349 23.45169 41.7
2020/8/13 120.7133 23.47328 41.6
2020/8/13 120.7137 23.47487 42

2020/8/7 120.6504 23.40565 42.4
2020/8/7 120.6429 23.40228 47.1
2020/8/7 120.6443 23.39868 47.1
2020/8/7 120.6449 23.39183 47.2
2020/8/7 120.6417 23.38855 41.8
2020/8/7 120.6382 23.38547 47.8
2020/8/7 120.6374 23.38155 42.5
2020/8/7 120.6372 23.37783 40.9
2020/8/7 120.6385 23.37078 47.2
2020/8/7 120.6429 23.37103 48.1
2020/8/7 120.6444 23.37068 445
2020/8/7 120.6399 23.36568 43.2
2020/8/7 120.6412 23.35873 41.8
2020/8/7 120.6403 23.35287 42.5
2020/8/7 120.6391 23.3489 39.8
2020/8/7 120.6057 23.32563 40.8
2020/8/7 120.5516 23.33837 41.2
2020/8/7 120.5544 23.34155 44.2
2020/8/7 120.5559 23.3443 43.7
2020/8/7 120.5574 23.34708 441
2020/8/7 120.5589 23.34864 38.1
2020/8/7 120.5596 23.34918 38.2
2020/8/7 120.56 23.34989 37.9
2020/8/7 120.5609 23.35137 40.1
2020/8/7 120.5623 23.35142 40.5
2020/8/7 120.5638 23.35276 43.2
2020/8/7 120.5655 23.35282 447
2020/8/7 120.5661 23.35169 40.2
2020/8/7 120.5688 23.3519 39.8

22




S 5 ¥R 5 kE

2020/8/7 120.5734 23.35666 39.7
2020/9/24 120.6516 23.40458 39

2020/9/24 120.6515 23.40336 40.8
2020/9/24 120.6569 23.40237 42.2
2020/9/24 120.6603 23.40153 40.4
2020/9/24 120.658 23.39843 41.1
2020/9/24 120.6622 23.39898 40.1
2020/9/24 120.6629 23.39375 36.8
2020/9/24 120.6659 23.39005 36.5
2020/9/24 120.6649 23.38963 44

2020/9/24 120.6679 23.3885 415
2020/9/24 120.668 23.38747 42.8
2020/9/24 120.669 23.38587 38.2
2020/9/24 120.6684 23.38553 44

2020/9/24 120.668 23.38488 39.2
2020/9/24 120.6693 23.38127 40.8
2020/9/24 120.6715 23.37941 39.2
2020/9/24 120.6741 23.37793 37.9
2020/9/24 120.6747 23.37537 36.1
2020/9/24 120.6717 23.37327 20.3
2020/9/24 120.6741 23.36847 42.1
2020/9/24 120.6768 23.36408 36.4
2020/9/24 120.6808 23.35755 43.7
2020/9/24 120.6817 23.3513 45.6
2020/9/24 120.6874 23.34728 41.6
2020/9/24 120.6914 23.34175 40.8
2020/9/24 120.681 23.33523 37.1
2020/9/24 120.6811 23.33288 44.6
2020/9/24 120.6786 23.333 441
2020/9/24 120.6775 23.33027 40.5
2020/9/24 120.6792 23.3267 38.5
2020/9/24 120.6749 23.32182 41.1
2020/9/24 120.6726 23.31556 46.3
2020/9/24 120.6681 23.30557 447
2020/9/24 120.6687 23.29825 39.2
2020/9/24 120.675 23.29525 44.6
2020/9/24 120.6773 23.29572 44.2
2020/9/24 120.6807 23.29545 41.8
2020/9/24 120.6915 23.28807 41.7
2020/9/24 120.6902 23.2819 40.3
2020/9/24 120.6864 23.27332 26.1
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