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ABSTRACT

It has been more than 20 years since the 921 earthquake (September
27, 1999). In the early stage of the earthquake, the collapse of exposed
areas in the central mountainous region was extremely serious, and it is
necessary to investigate the change of collapse location and vegetation
recovery without human interference in natural recovery. In this study,
SPOT satellite images before and after the earthquake combined with
unsupervised Self-Organizing Map classification were used to determine
the landslide location of the studied area. Through the monitoring and
evaluation of the earthquake area in JouJou Peak, the environmental
sustainability issues of natural restoration in the area can be discussed. In
addition, the long-term assessment of the ecological restoration of the 921
earthquake disaster in the area through multi-temporal satellite images
can provide an understanding of nature's ability to restore the vegetation
of the landslide sites after the disaster. The area of the landslide sites
extracted in this study was 865.22 hectares, with an overall accuracy of
92.58% and a kappa value of 0.8516, indicating that the SOM model can
extract the landslides with high accuracy. As for the analysis of the
vegetation recovery rate, the natural vegetation recovery of the area for
more than 20 years, even though the area was attacked by typhoon and
heavy rain, the surface of the land was nearly 100% vegetation recovery
with the natural invasion of plants, indicating that nature itself has

excellent vegetation recovery ability.

Keywords: Landslide, Self-Organizing Map (SOM), Vegetation
recovery rate
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Xmax=230000, ymin=2654000, ymx=2660560 > H > % 4o§ 2 o 3 FH { #7¢
a;,fim@ F3Rel W g ap 0 B R 1000 o % 24 o o A58 d T
Wamdifez g o d W UARPE R A AR ZE TR BT
%%%?%%H’&&i%%%%ﬁ*%%ﬁTﬁ’ﬁﬁi?iﬁﬁﬁ
AL o §F A EEES A RIINA 0 F FIK R FRP KA B E YA
Aje M g AR AL PFIREE IR 02 R AL 4 EE FEAA
FEAEHEE A TR FAL RE IR OV T 20 T R4t
JERE R FATRE S BT N4 P NI I LR
fERPg > 2 FFRd 2 d c RUBELZ E€HIrh 89 &5
PRPRALESFIRGPRFET R NFF LSRR T

e

SRPRTRERT A O EFE BRI R -
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Bl2 L& %R(H4LE)ZEF

= %ﬁ??%}i
AT 25 EERRRE? L F hieatod 204 4 bs R

v

FIPVE AR A F G2 p )RR AP TP P R A e

=R

Z1ed T2 % afh384mmsi 441.6mm2 ¥ @ 4% 25 & 10
VEMFE SV EARHM ) T0a § 4 FRET 100mm o FE 40 SE

BrAFEREEES ) 678 P2 BEE I AL FE2 T

BR

A5 2343mme ? TG R s 193 hiMs 102 1448 C b3
TV NIRCEFE R AT LR R TR R LK
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ERRE 2 Y T30 L 81.7% > & F 2 T5%M ok 510 2 76.9% >
BoX 5 87 2 855%¢ @ p BBRPFFEHcZ > E L 1609 ) B BE2 PR

PFlcs 5% 21092 ) FF > &£ 5 12 % 2. 157.0 /] FF o

L1 FIERLFETREA

T G A § i WHEBRE | P REE
(mm) (5C) (%) (H)
— 7 56.7 14.4 76.9 159.4
- 72.0 152 78.4 136.9
B 103.1 16.9 80.4 128.5
7z A 174.6 19.2 82.3 109.5
7 354.6 21.1 84.4 109.2
=0 441.6 22.3 85.1 111.3
I 394.5 22.9 84.5 140.6
PN 422.9 2257 85.5 125.2
42 192.1 22.2 84.1 123.6
Loy 50.3 20.6 81.9 147.6
L_ 38.4 18.6 79.2 160.2
L - 42.2 15.6 77.3 157.0
£ 2t 2343.0 19.3 81.7 1609.0

sty | 1991~2020 1991~2020 1991~2020 1991~2020

FERKRRGZP L F R AR FIE RREY BT LR TR

Rlzk o
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R

NH
\

R FAPEFAEESHE > U SBES S A RERYE

H

PR A A A R R R R A ASER S L de

L]_I‘:ﬁ%};ﬂt\ ;;?‘ﬁ\i;}b*/\\ J’}:ﬁ\ ﬂ_*ﬁg\n*‘_j\‘l,ﬁi&*ﬁl ¢f£
TR Ao B F0E 0BT Eh o Ft R A I A &

AAREL O BERAFRGEL RS HD58.65%  EAFER A &R
ERAHRGEDTI AP 1158% @ A LA FLHR P 0T H g &
T2 o AENUREFELZL BB AR FEE TR

N NS

NS R
FTE R LIRS R AL HE E LA  FHd St p
R A AR FEFRERR IR LA B RRTH > A T E

XAk EAS T AT NkONEECLE oAl ef
WL L R EFE T M2 BB R R o 13 LS R
AT B3 B BARL 13428 s R X FmL TI60% 5 2 RhT e
BALE 357 % c kAot A A H e B RRBIZ R FTAHAR 452 &
23 e it? o A d ff S 33888 2 0 £ 7.7% > Ko d A S

586.88 2 5 ik 13.4%~ K m e ff 5 501.76 2F > & 114% -~ 2 » & f&
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5 897.6 2F 0 15 204% & % v R A 5 523.84 2 0 i 11.9% ~ & % &
F5613.6 2F 0 ik 140% & Ao d 4 5 334720 1 7.6% -~ v d A
5598720 1k 13.6% - H ¥ e rithaw kb Lawdff 5 501.76 ha -
B 114% > & %5 f 5 897.6ha 6 204% > & % % & f 5 523.84 27 »
i 11.9% o

MR ok 2 AR A S T8 B B b (>100%) 5
522624 20 0 i 5.10% 0 & B (55-100%) 05 F 5 1053.92 2 0 ik
24.0% T B (40-55%) 5 A 5 813.76 2 » ik 18.5% = B3 (30-40%)
G A L 648.96 2F 0 ik 14.8% = i (15-30%)i0% & 776.64 2F
i 17.7% » = B (5-15%) 0% # 5 406.08 2*F » ik 9.2% » — B i (<5%)
Pk A S 4704 20F 0 1 107% BB T S B ir e S B
2B AR RB CART TR NG foik v kL b B IR
Wi i d 4 GEIE R RRER RAP T FEELLF L dTie

B (P 7K > 2005) ©
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B3 414%+%FAALN7H

| T "ﬂl‘i“___\. "n.-‘.'E % ,-"‘IF: I::Fr ‘_; ,
S

H‘Qg"-':;-:" & " ' :

"
e

B4 441%» %807 HE
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BS5S 41%» %8 RAF R

322 44 %M R H AR
b & #% (ha) 7AW
%A 338.88 7.7%

% 586.88 13.4%
% % 501.76 11.4%

% 897.6 20.4%
& & 523.84 11.9%

& 613.6 14.0%
& 334.72 7.6%

# 598.72 13.6%
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23 4 48P RERGHF AT E

WRA B | 5 #(ha) T A
<5% 470.4 10.7%
5-15% 406.08 9.2%
15-30% 776.64 17.7%
30-40% 648.96 14.8%
40-55% 813.76 18.5%
55-100% | 1053.92 24.0%
>100% 226.24 5.1%

3.2 #% SPOT 3 ¥ i

2 B> 1986 # 2 7 A g ity 1 3f SPOT 4 (& 2 2 SPOT 1) B
45 SPOT B 7| fgrk 2 Pl ix4% > & & 1993 £ 8 » SPOT-1 =@ % » H

FILY TS5 E1990 & 1 7 L B &% 238 SPOT k5 (& = 5 SPOT

2); B E 9 KR = &3 g 5 SPOT-3 fiFd - e

Flechm % 3 MELo-SPOT 4-7 k 11998 # 3 * = # 3 &+ SPOT 4 &k ~

2002 & 5 % = F 5F SPOT S5l h ~2012 & 9 ? 38 &= # i & SPOT-6 ~

2014 & = 3 &+ 3 E SPOT-7

He¢ SPOT6 % SPOT7 ek » FllFEfwe * 2 > 2R R MR

24
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A3 o P EARBERTEO0 2L 2 H R VRESGF L EJIYE
BB T TRE A ERY o HRERFE(1)PAN 2 FFiE4F A AL T Sm
(SPOT 6)% 1.5m(SPOT 7) > it i7fk & R 7 £ B { k2 ¥ f# P lw
G0 (L E RIS ST AR W B G L T (7
R L 2 B o B)F oA B B (pixel brightness)P~4% #% 2 3 12 bit >
BT SERARENDE > 2 (4) SPOT 6 3 7 chph | Bk & 5 k3 ik
(XS) 2 2¢ fi (PAN) A fHem 5 k2 4 BB AN L FXRAEB
(0.455 t m~0.525 ym) ~ % %A G (0.53 um ~0.59 gm)-~ =%k R
(0.625 £ m~0.695 1z m)¥ iT 4 ¢ £ £ NIR (0.76 £ m~0.89 pm)> @ >4 f
(PAN) et £ §= IR & 0.455 1m~0.745 yme ##- SPOT 4 7| {#Fk 2 5.

Fobt o 4 0
% 4 SPOT1-7 fFh T4

R AR B B 5% H A A % ] BT
PAN 10 m
SPOT-1~3 HRV —
% R E XS 20 m
ek M 10 m
SPOT-4 HRV
% k3 X1 20 m
2%, % HM 5m
SPOT-5 HRG A ARAgAE R, TH 2.5m
% JitfE HI 10 m
A, 5 HM 1.5m
SPOT-6 NAOMI —
% g RE HI 6 m
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LEH 2] KRG 4 2 ML Z 4T A g
SPOT z fFkh ¥ tf H S e 32 3p 4 P #:1999/4/1~1999/9/29~2020/2/3
B Xmin=223760, Xmax=230000, Ymin=2654000, ymix=2660560 > 1999

S % 482, SPOT 2 ¥tk H B 4247 A 5 12.5m > @ 2020 &

5 SPOT 6 ¥ iz B iz 47 B 5 6mo @ F * chiwh TR Y g BT o
BRPHZHRIEF R RAT0% T 2 ARELI0 BT AL o

REFTHE EP 921 # Rtz SPOT % 8 tFk BT » A% s

1999/4/1(3 B.#)~1999/9/27(+ EA~#1)% 2020/2/3(+ B 14 20 )2 (B

7~9)r I AR A A TR MR B Y o

Bl 6 4 4% %4k B 1(1999/4/1)
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W7 4 4%%H %@k 8 1§1999/9/27)

$(2020/2/23)

%
aet|

S

=

P

B8 4 4%
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33 AL RBAR ERE YRS T

LER A SRR #5543 0 ()% B 2 (Data
preparation) : ™ 7 [e pEHp 2. SPOT 2 % 6 frk R F AR & R ifdpipiz
(Image differencing)3* & 921 3 Ravfs2 £ & Foij s (2)2L5 Hiagsl S
Bt U AR R Bn 2 B AR 0 T E > SOM & 7 #3332 &
A o WP o
(1) 8 g2

B ORM ERESE R AR HENR 2 KHF BT

A LT BRI T iz KM B ML N AT kg o

AP E R Rl SPOT A GG K B ERGARRFZ T HE A
B2 ARG BUARRIE GRCH PRI T WG AL L6

(2)2-E it a4 5 4 B (Self-Organizing Map, SOM)

Self-Organizing Map (SOM) & - f&2-% B % & ¥ (Unsupervised
learning) £5F4Y (g B © & Kohonen 1973 & #1341 » L5 p 2 m5ph
B e (28 B 2N S S Pt 5 e i) (Kohonen, 1982) < SOM #5728 ¥
¥ MJE?J re R EORY BB TR AL R B R

FEAENCERZREE ) > BE A E A FEEF SOM K2
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FEREY AR BHAMNEN LA BT L F R R G AP B
ﬁ%gjﬁﬂi@%%ﬁﬁ’ﬁ@ﬁﬂéﬁﬁ ﬂmmgw%% o
TR k7 LALIFHSHERRE Y - - 2% #7 2 > SOM
2 ph SR N B g ) A - B UG 0 g - B R O e
Bl i p e «H"J (Kohonen et al., 1995) - SOM $5-5% 2_ fe & 28 Tﬁ— Fd %J
»aﬂé]a@]ﬂq@ﬂé]wmé.o %J/\?vg/%t‘m4~lﬁzt"“‘%x*z\—a‘
o~ PR ORI R - A G AT T AR Py TR R E -

N hA (B9 B BRI ek p R g 20

M AT

ﬁﬁ

._.v‘
TL

PEAAEALB A BRA GG ART AR BB A
A

v
:,g
ﬁ

o B kAT oA SOM SN 2 By e £ & & 4585 » T AL e0
Bl G R RIS RS R R SR AR R R BT R P
W PALOA F L L RRAEET D ZRARE ER AR DRER
P ATES B RGN R BB S W =

RS G N SRS = R A e SR i %’ﬁd BA = NERE
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B9 SOM #-5% 2 34 e it

SOM #5820 3 2“1 % s B 2 5 T Jg o 5 ficph S8 SR

St

NFORpR ST MR R o T2 0 B 2R ER o pfEt

s > 2, - 5
2 A

|l

228% > @ g f 4

_!3_
g
3

PP AL EERE

L
B

W TR ARITHM A S S A MR R AT TR AE o
SOM #5% 2 i & i 5 - B & R i& X i 42 (iterative process) » H 3

(stepl — stepS) PP 4T .
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Stepl: LAREM 7 R E 4 E1E0,(0) » X T FFR/ERE 0

Step2: HMEAG B E 4 54 SOM 483% » 3t HAF t REBHAR

2 B oM 24 F14 R 2 Euclidean 3E3f(d,) » AR 4w F -
d,qx,-6,@)|
Step3: 3% i F 1& (T & ¥ u(best matching unit, BMU)
u, =minid |
Step4: EMAPL LM EMA

0_}' (’+1) :01' (’) +’7(’)h¢j (’)[x(’)_gj(t)]

XFZnO)BHEBREFE > b () AHRFEEHY > £RAREFHRIE

Adrdd > HaX4eTF

h_.(f) = exp| — 7, —r |
7 207 (7)

Kb Z o) BELEE  ®r, —r. | AietERE

StepS: R &4 ¥ A2 W3 Ak

(3)Kappa #f 7£ & 7%=

Kappa i3t & 2 Pt B AT m B ma 2 Mg - H o d s

Bref s LAl /e & ~ 2 A M & (Producer's Accuracy) & & * 4 4

B (User's Accuracy)® 7 F > Kappa = 3% ® %% » /B #2(Omission Error, OE)

31
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3 %45 (Commission Error, CE)z_ 3+ & » ]t Kappa 2> ;% 2_ 35 8 & % #i
F B2 F ¥ 4 (ground truth)} ;2 (Congalton, 1991) » H 2 3% e 58 #1if o &
FPIREREFRZFLFTTR ¢ P RELDI MBRIZRF DS

=+

DA GBI R TR AR 1

=

f}:il_o :'_I‘}i‘," ’I—r‘*ﬁ%?

;}

12 Kappa 2 383 BB R o 2 25 4eT

Nzxn _Z(‘xr— -rl)

Kappa = —=
Z (‘xz-r -rl

AP rASRERZIE > x, AP BRER PRI H A ZARIEHRE > x_x,

BofeRt EMAL T ZAIHE 0 NASINEIERE -
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34 EAATEEE
A7t NDVI G A& d# 0 J5d SHRGFTHFER L E- P2
M3 48 4 4R 7 & (Vegetation Recovery Rate, VRR) » # 17 Pz = 3205 5 Hf
FERGZ AR E A (%) #FHHESE 2 2 AT HFEEE LA
170 TR 1§30 2 Rt kiR o
() ¥t 2242 ik
PABZ R FTREEEY A AR 2 IENDVDE R - H gt
BFH TGN LA ERRELRE ket e F1E 6
e 2_ 3% % (Jensen, 1995) o pt ¢t » & A& i (normalization) & it 7% % i’ “,’T‘i
WA FF 3R > RER I HF R F X UK IR R (training sites)
ZEP P R ARBRERA TR 2GR
W AT EHFLN R - BRG BERE - 2R
AT B LR H L EmEB TR A E)ESAPRE 0 D R

WARER R o PR 2 NDVIE (7R84 - 7 & A 8

%z kR B4R 4R 0 NDVI 2V fa 4o
npyr = UR=R)
(IR+R)

;4¢ 2 IR % Sz ¢k Sk B (infrared light band)-£ 3 & > R 2 &=kt

E(red light band)% ¥ & - ;ﬁd NDVI 2 5% #0345 2 dpihE g ~ 87
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WA AR GEE S A ERREE

2) 24755 (VRR)
VRR 3-8 i #36 B ¢ w2 NDVI 3 %4 &> 328 R Uis iz e
2 NDVI A 2 3 Rab 2§ A0t (%) B3t B 25t 4™

NDVI, — NDVI,

VRR (%) =
NDVI, — NDVI,

x100%

387 2 NDVI 3 # & #3% % 2 NDVI 4p#cie > NDVI 3 #3547 8 2.
NDVI 45 #ic & » NDVL, % #2822 NDVI 4 #icie o VRR /] 32 00 % 754
AmE L VRR =3t 00 &4 i @rik4g 3 VRR <3t 100> % 1484

FITR

34



Fr¥ BEEHB

41 4141 2R L2 RFHDE

11 flk 2L REBIRE LRI FIEHE HAR
S Fp4E A O BRGS0 20 F REY MLFRER S R T
2001 & 7 % 30 p 2 #¥*3_(TORAJD)> & 24 -] & A # = € i 339 mm ; 2005
# 77 19 p 25 ¥HAITANG) > # 24 [ FF R f & €2 290 mm ; 2005

&8 5p 2 535 (MATSA) > # 24 | p5 % # & £ 3£ 403 mm : 2007 # 10

» TR 2R P B 24 R A A RS mm ; +
" 7P 247 B35 (KROSA) » # 24 | p& % & £ £ 258 mm : 2008 & 9 ¥

29 p 2 F%JANGMI) > # 24 -] pF B 4p & & i 354 mm ; 2008 £ 7 7 18
p 2+ 3t A (KALMAEGI) > # 24 /] p# % # & € i 553 mm ; 2008 & 9 *
14 p 2- 3 % 3. (SINLAKU) » # 24 -] p¥ % # & £ i 470 mm ; 2009 # 8 *
8 P 2 ¥4 7% (MORAKOT) > PR f £ 536 mm; 2012 & 8
¥ 2 p 2 &4 (SAOLA) > # 24 -] 5 A ff & & £ 485 mm ; 2013 # 8 7 2

P2 #4 (SOULIK) - # 24 ] pF % # & ¥ 1% 333 mm ; 2013 # 8 * 22 p
2. % %(TRAMI) > & 24 | P& % f & £3F 2906 mm » 353 T 720 & ¥ T i
W wh BR WRERF2ES DERERT o

10544 %8 B2 G BBLTEE PRz &2 #%,
BAEARSEA L HRG  FH A TR 2 WA RIS AR

MNELZEE  adgde DA GFINGES > ZEL S SFEFAL FE
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AEASEBED o d NS B TIME A B TE 2 2
o PHEG) G TR P L o AF SR FA1,800 2 7 T
2L F o d WA EYREALCES A B AES Eatgalsy  #

BRdtf B2 B PR G G 6 4 4R 23R i A

Bl1l - R R4 FLZEL KRBT BTG IV 64k
B v A X IR BRAET BRI EBnG o A Eg e

ERHCHLD BT AEASTHEZARRTET o H#SE AP
BT EES L RER AL -
12 530 Rl kb ZR2 3 20AE 2 oM ART E2 T

ERHE oM H B 20 EFTREL 100 gk % HBE

Bl 13 5 2021 & 10 * 2 4 4 & ®F R FER 8 205 & gk
B MR 2 FE ~ B R A ARB IS B SR o iR
F &z (2000) 4ph 921 R4 4 M M 2~ BRASRAEF T

if o0 T R RSB A R ERE AR 4RI

<

PR oREESRAF B NS PREE RS S L 0 AR RER

Rlvggd 20 5 &2 fBR 5 3 % o gt o A AFNSARES - T &= 42

BB T AREARLRIER L 28T - 8 g
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B 10 4 4%+ B4 BGHa

Blll 4 {1 R L AEE2BBHR AR THY
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B 12 448k 2823 202

Bl13 44 #EL20# 824G psd v F3
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42 BB 2L ¥

#epe B8 A R 14(1999/9/27) 5 - B2 14(1999/4/1):& {7 §2 T P
Jed24e NDVI ~ #ifp 2 % > £ 5 £ SOM 225 AR ficst i (7 s 35 &
FBeo AT 2 SOM B A 47 0 M7 S fcz EFH L 5 d S s &
AR DA 42 BY @ F 509 % 025 2" E & (training lengths) 5 2000
4r 10000 epochs » & 45 EEe 2 i 5 9x9 (81)@?] MA s R o TR
ﬁ,%};\‘éﬁéﬁiﬁ%]:",#ﬂ EAREREITHRB G 181 THEME L FERGR S &
Erdas IMAGINE #-48 @ 2200 2 (5 % B 005 O > £ 3 02 SR Bl 24 2 38
ML E i AT REEE2 HRE G S 86522 F 0 EHHRA
(Overall Classification Accuracy) & 92.58% > Kappa & 5 0.8516 » & 7% 12

SOM N B Fix2 2 %R 245> m H AW 2 2 FLF4oB 140

)
—
m

)
T
&
&
g
Fi
%
(w
g
s%'&»
>‘I \
éuhn

SR R (12,5 2 € )2 FE o
2L R AAML DAEL S R R R o d A4 4 R E 02 H R

BT A AN L A RETE AP ARTHRT c R MR

Be By od WA RRRIALEFHEBZ AR TS 0 AT X
AR RERE CETRET o N EE P BT AERB RS
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N
15

g RS B £3(2000)d B A A TG 2 B

Bl 14 4 4 % #3558 2 835 1 (1999/9/27)
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43 NDVI{E2 $8h 5

mﬁ&ﬁ*’i"i‘“‘é#‘ﬁf'ﬁﬁ’ ’]‘El 4;]»’(,\%32*1% ,;g/"gﬁ m"a‘f;&ié\‘

7
~

Jui

5P 5 B 51999/4/1 ~ 1999/9/27 ~ 2020/2/23)i& 7 NDVI £ 2 47 A 47
£ 7 1999/4/1 2. NDVI 2. B & 5-0.0940 ~ B+ & 5 0.5862 » & FE47
BAT AR A 04~05FF  Bx AR U2 wid ks 2 NDVIE
ko) 15 ~ 4 B A F 4o 16 o

= A7 HP 1999/9/27 2. NDVI 2_ /] & 5 -0.1719~ &~ & 5 0.68 5 i

%ﬁﬁ}i@'ﬁ? M TF AR A02 11T %F"T B v miim)g}g- B4

3]

\_13

2 HERARBAG > B NDVI B o] 17 R A T 4o 18« B X1 =
L # 3 4 2020/2/23 2. NDVI 2_ $-] i 5-0.0098 ~ £ % & % 0.7162 > # 3%

Fire fp

”‘Q

KR TR A E > AL T LB B 04~07 27 4

NDVI ¥ 4@ 19 ~ 47 B & # 4] 20 ©
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B 15 4 4 % 2. NDVI & §(1999/4/1)

Raster Histogram

4000~

3500

3000

2500

2000

Frequency

1500 -

10004

500

02 0.3 0.4 0s
Pixel Value

!

B 16 1 4 % 2 NDVI# & & % B(1999/4/1)
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B 17 4 4 % 2 NDVI % $(1999/9/27)

Raster Histogram

3000 1

2500

2000

1500

Frequency

1000

500 : :

| I i
0

0 o2 o4 of
Pixel Value

B 18 4 4 % 2 NDVI# & A % B(1999/9/27)
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45

Frequency

B 19 4 4 % 2 NDVI  $(2020/2/23)

Raster Histogram

20

el
wn

s
b

| |“m|l

0.1

02 0.'3. ) 04 0.5 06 0.7
Pixel Value

B120 4 1 &2 NDVI# A& A % §(2020/2/23)
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44 ¥4 %47 F(VRR)A 5

BA 4B FRYD AP 2T

P MBI AT IUZE T F =

S22 @R T VRRE > T

;' |+ T VRR<0% » % H3L 8 54

$u%5 T4 > T VRR % 0~50% >

B 50~100% 0 5 HmpE AR THE2LE R FEHEREART E LG

x%u’ T VRR A4.0~50%> 5 M3 4a 4 ¢ % 24 7 2+ F o171 2020/2/23

2 GER WA R e 21 2 45

’

vaeka ) amffEF 0.036

SrE o B 0.004%; T H A hm ff G 42.509 2 E o ikt 4.913% ;

Sm T | ehgff 5 77251 25 b 8928% 5 & T o ## &

745.424 2 +F > ikt 86.154% o FEAE

AT TR AR R 2

BT 100%2 154 R 0 B % f 2R 4

—

m

>

45

T E AR E 2040E 2 i R

B A EE L R B

—t /

PG iy 34 o



- .,
VRR =¥

>100% 1%

50-100% R - ;

0-50% - &i@ v T
B <0% % - -

- ',V .._- .
~ g ok
“ : X '
wax
-
9[ - .
; - A.?'I\ s L -~
o ,w“_,". '
(' ’
Bl 21 4 4% "4 47T F %(2020/2/23)

VRR e w fE(ha) | B A

<0% £ 0.036 0.004%
0-50% LR 42.509 4913%
50-100% 4 77.251 8.928%
>100% i 745.424 | 86.154%
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FIF BwmBeR
j‘ﬁﬂﬁfé‘uﬁi%n’ﬂ]}ﬂﬁ' —iiiiéf;?vé’}i?v"w?i:“%%ﬁ
62 3 42 SPOT ik Bl 178300 B2 w4 A7 F L7
AR R E B & 2L ;1 M2 p e Ep e E R E R AR fi’fﬁ
d Kappa 53t B2 3 2|2 Bl a7 F2 208 %

¢t

=B =z
Fr oK AP

—N

% 1 72 = ) NDVIHE 2 4 #iz= HILF 2wy R

Foo (e s MK PEE AT

\\\?{r

F oy R X B2 HE G S
865.22 2% » B FER 5 92.58% > Kappa & 3 0.8516 > &7 SOM -
TOHAR FERAM R B T > R AR 20482 p R

BT TREHFEERE JR 2 BB F LEFES 20 X R

T 100%2. 54 Br A pARAEFHRETHE AR T E A4 o
3 2 i EIREA S

’I‘q% #&/F;J—at ,}B,_L»_J_—rig,l.g%zi,li ﬂ%’rfr 2%\,?\
SNFE B2 326 FLEPEGZERE LD F-3FL(MAFT

34

T ¢4 SPOT2 % SPOT6 2 k) > H AR k"7 4pk § & I
X ‘EZ'/%\E‘;F'BE)?ZF"HE*Z#E]F(H j\ﬁﬂz"rﬁ"; ’*ﬁ SPOT 2 ;‘% 125 > = %

SPOT6 5 62 ¢ ) it F s W HGERM§ A4 - L5 ol @

—\\

K 1

-Ew
(&}

TR AR AITAERILRF h LY B R B E

“1"3

PR A R AT TRAREVETHREL S o
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54

LT 520050 4 4 % MK RABTR AT O P EIRERBRAR
DITERPFAL TR LY o

R B F R E HRiE; ¥ A 020040 921 B NI B B A 4T
SAET Ry o Bk RAFEE > 35Q2) 1 141-149 -

CHREHRS F G = (2000)0 T BB A RS MM 2 A RS 0§
- F (2000) 2Rie L S EH & pp.23-36 ¢

HERiE ~ S 2 B (2001) 07921 & ¢ #3445 7 §plem
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