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Abstract

As a succeeding project, following the 2012 and 2013 MOI projects,
with an emphasis on exploiting data fusion of airborne hyperspectral and
LiDAR technologies for Geomatics purposes, the goals of this project are
stated as follows. Using four field collections of terrestrial laser scanner
data to investigate the change of laser penetration rate of forests. To
identify the relationship between laser penetration rate of forest and
vegetation indices derived from satellite images. Exploring the use of high
accuracy DEM for delineating understory estate road, change of landform
in watershed, and delineating and analyzing the change of drainage system
of small watersheds on the roadside in the mountain area. To investigate the
feasibility of using integrated hyperspectral and LiDAR data for land cover
classification. The remotely sensed data were collected for a volcano and
reservoir area by an Itres CASI-1500 hyperspectral system and ALTM
Pegasus LIDAR system, both of which were installed in the same vehicle.
Our results show that no obvious change of laser penetration rate was
observed in the terrestrial laser scanner data, which is due to the allowable
time span for terrestrial laser field data collection does not include leaf fall
events. The results also found that the laser penetration rate of the forest is
negatively linear correlated with leaf area index with a R* value of 0.596.
When downsampling the original airborne LiDAR data to a point density of
1.3 point/m?, it is shown that only 65% of the estate road was correctly
identified and a large portion of the edge of the estate road were identified
with errors larger than 1 m. The high accuracy DEM is an effective tool for
calculating sand erosion and accretion and for estimating the trend of these

changes. Finally, both pixel- and object-based classification algorithms
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were able to achieve at least 78% total accuracy of and 0.75 Kappa value
for land cover classification when using integrated airborne hyperspectral
and LIDAR data. Furthermore, the object-based classification results was

more suitable for identifying polygonal and areal attributes.



103 #RFEF LHB LT HFLL 2 BY 1 iT% 1 irRdR L
P&

FER |
ADSITACE e I
B A ot e et eene s IV
BBl B oo VI
Ze B A oottt nrs XVI
B L B D e rer s 1
F2F LTEIE P 2RI E o, 3
%33 [ e A A 5
B - e <SS 5
32 T AFTEF BT R  J2 s 7
3-2.1 P#frrsy'ogv%%«iifpfﬁé:}izﬁﬁ)%ﬂ*lﬂ"v)? ................. 7
3-22 P etk w2 REBZ T EF T H o, 15
323 T T PR EFITRIFHT AFEE o, 22
324 FitERIwLE PG E2 g s P IR T EF 2
AP BE e 26
325 Bk B2 2 A8 R o T i, 30
3-26 Liwip B g R 52 HERE AT 37

3-2.7 ’J‘—rﬁﬂ ?;;“%éff{:i/w\%‘ri P REER 2

v



1032 R4 B3 L L Ard &2 ¥ 11tk R R T

el

4-2

4-3

B T 40
BAGHRETAEL BT % oo 56
ATtk B2 RF B2 FEF TR, 56

T e 1 kA 56

R BRSOy 61
413 B 5 i T HE T 235 E e, 68
0 PRI TR T A EF B 75

421 BEE BB FETE oo 76
422 HT A EF B e 78
423 T AEFERTE F oo 80
4-24 7 FPEZBREFNHT AEERIBLEE 86
FASREr P 2 ke s PRI E 52 jph
B e 91
4-31 #E BT Z BT 91

432 452 B B2 48 5 oo 94

433 ZHEEFT B F L H o 95
434 5 AR HE E P RE T EF LM B 96

4-35 EH PR ETEFAGFE PG dp1R2 B 5 ... 100

4-4 BRFH 23 A0 R T e 108



1032 R4 B3 L L Ard &2 ¥ 11tk BTN

441 BeE s 5T B A I oo 108
882 BAFEEE B B oo 111
B e O 111
BB B A58 B A AT oo 112
N L s 2 122
45 LT iF BB G K AR BB R AT oo 125

46 FhHme s FL I PRETEAITLI S RERHLT AL

.............................................................................................. 130

4-6.1 tf7 3% (Pixel-based) & HF ..o, 130

4-6.2 47 i+ 3\ (Object-based) & ZF .....cccooeieiiiiiirireeeeee, 145

4-6.3 Jo 1% 380 KT A 3 A BT A T s 172

4-6.4 B KRG FH P e 174

A-B.5 7] B 180

EE o B e RS 183
I SO 183

B2 ZE 2R oottt ettt ettt e et ettt eeenaeees 184
FOR 42 B, 186

VI



103 2 B4 B B %348 &
FEBREFLE IR LT L2 B 1T R
1

[

P

T

e

H i* -

Wi =
iz =

e R

M2

(%)

it
"T-T [E -

S REIN

R

f‘l' N s 43 g
Jo-‘i v /E'J_‘:\-_L“:q ‘%‘J‘F‘ NN f%!’—-:_l_’ -@;,_& #»é»_}i

=2

3

ki & Hp R ORI AR R

=1

HT B SRR S

e A 4 4= .
FERAGEA LR ET AT £
/

W

—L;E“"‘a;/'/ ;I_a"")"
Bk B o n 5k e R REE L

Bt

A RAR B PR AR B
HeREFLaELARLLETR

Hr{FLFLHLAILLETHR

B L gl g2 K
| PHE R

MRS BfRk 2k

VII

+
1~



103 & R B R Lo ed etz p*1ivk 1 TR

e

WP &

R = A . O 5
B 3.2 K BIEE T BB Blooovoroveeeeeeeeeeesesssssssssssssssssssssssssssseeeeese s 6
B33 5 3 % THA R Bl 9
RN IR NE S R s . DO 16
B 3.6 48 5 IR EEAD £ 7 R oo 17
Bl 3.7 PR L B IRIE 7 R Bl ssssssssssseeseees s 18

Bl 3.9 HoHt T VR F B3R 2 2 72 21
Bl 310tz k2 T B TR F 2 A7 T AR R 21
Bl 3.11 Original L 2 A H A Bl 24
Bl 312 PLE R T™ A FE B TARR] o 24
Bl 3L HR T H A B 77 B Bl 25
@] 3.14 LAI-2000 t£ 4 % & 4 7 & (ANON, 1992) .....ocvviiiiiiiecins 28
B ASLAI T 4+ A &7 R B3I p R+ 2 > 2012) i, 28
B 3.16 ™ 2m B R HEHF b 5 BEZ T R Bl 29
Bl 317 £ kB2 A8 R a7 T R AR e 31
B A8 ARG 2 ZIFRBIAE 7T LBl 32
B39 w2 LETEFHUERIHFLLAFTEFTLR o 33

VI



1032 R4 B3 L L Ard &2 ¥ 11tk R R T

I R R A 2 B 10 - DO 33
B 321w ~ W EFELHTEE T R Bl 34
B 3224 2% B 245 Y BI(99 # 3 101 # B 204 B3 ) e, 34
B 3235 ~ (S EVRELATT R B 35
B] 3.24 B 7K T % ST% Bl e 36
fg] 3.25 4 Xz")ﬁia?lz‘éﬁ%,@ BB e 37
B 3.26 f1* 1 2% f2d5 Rk 2 kiE DEM FTH A @K A Bl 38
B 327 2 F R 286K A 8RBV BRBl 39
B 328 2 1+ B F 5% A2 881 TF AR e 41
B 329 A 1B ERTEE A GFR VL ®R(Z) S KEFR(E) e, 44
BB 3.30 K E F T B Bl s 48
BB 3.31 KT F T B Bl s 50
Bl 3.32 # s 57 A & 4 B A2 B (QINa0,2011) oo 52
Bl 3.33 A% if st A3 A FIAZ 53
B 3.34 3 3N A B F T R Bl 54
B 3B HITEELFB(Z VLT~ B 0KE F) e 55
BB 3.36 TE 23 B 7T B Bl s 55
e R T A S 56
Bl 4.2 33 X IR AEHLITE] .o S7



103 R EB L ks B* 1ivk 3 iR 2

pulls

Bl 4.3 7 E IR A5 A BB oo, 57

R e . 62

B 4.5 A B ig'% |

R
[
f}_
W

o
_\_\_
- \—
Jo))
N

AR T 63

B A7 T 2 B8 e 63
B 4.8 2 & if & #(Tuley& Vandapel,2005) .......cccccevvvvevviiieneiienen, 64
Bl 4.9 BEZ b B2 BBl e e 65
B] 4.10 2L xh 2. £ B IR AR IR Br e 66
Bl 4110 458 R iE T L 3 B 66
Bl 402 BEZ FHHE B oo 67
BlA413b o RERZTEIEL =22 2T LB, 69
Bl 414 5 3 o+ 2 W2 B2 4 # T o ()22 P4 B - (b)# & 8L

2Epe h Bho (C) WA RELA T Bl © v 70

Bl 4.15 1% % R iE BB A P B 77 Bl 71

Bl 416w H o L E FTHREIMBEZZ THF i, 72
Bl 4.17 30 i B4R T LB PRI e 74

Blal18 ™ A LB F 8 Bl 75
B 419 h4-8LZ2 2% 2 DEM 2 H p BRI B Z B E Bl 75

Bl 420 k222t 2 R RE%2 DEM P BRIEF B, 77



1032 R4 B3 L L Ard &2 ¥ 11tk BTN

B 421 LiEgZomit 2 %R % %2 DEME B Bl 77
B 422 kT A £ F B 2IHE 2 % e 79
B 4.23 Tk BB (T Bl 81
B 4.24 FHURIE 2 5 Bl 85
Bl 425 FR N B B B 0l 87
Bl 426 Hh™ A EiF i CHME BT B % s 88
BlA27 ™ A EF R E R ITE T A Bl 88
B 428 KZBZ BT HTAEFEF THEN 89

42 L BRERZHRTAEFRERERFILEL T E v 90
Bl 4.30 X LRI T oK R T 2 AR - BUR (@) X LR R FS2 o (b)-k

Bl FS2_1 %5 Btk o (C) Kk BRI T FS2_1 5 2 o v, 92
Bl 4.31 7 7 % % # Fl2. SPOTS ~ GeoEye ¥z Worldview?2 ¥4 - if....93

B 4.32 §1* ACTOR3 = # ¥ & % 5 SPOT5 ik ¥ ffr NDVI 2 £ &

............................................................................................................. 94
Bl 433 KB BIZET 8M %55 A F B ELE B oo 95
Bl 434 L Pl 8 M 755 A F B ARG 2 SR B e 96
Bl 4.35 LAL 28 5 HE T 53 BBl eoooeoeeeeeeeeeeeeeeeeeeeeeeeeeeoeeesssssesssesee e 97
B 4.36 LSk R E S RS S PR TS M99
Bl 437 3 BB AMES fHBE 2 P X ETEF MG s 99
BlA38 0 Bl 5 T 55 25 092 T8 e 100

Xl



EC ] RSP PRSPRPRSPR 102
Bladl 75 52 444 2 e AR M 106
B 442 2 F A F 3 W Z PR EHEE VHEFIBLo 108
Bl 443 2 85 A5 AT BT E Bl 109
B4dd = ~ (28 VR 17 EE AW F B 111
Bl 4.45 B /R T A T o 5 BBl 112

Bl 4.46 f-k®E I 7 RIN 99 E3 102 &2 /2 2 %4 17H ... 114

Bl 447 F-k®m5 10 #FpM 9#3 102227 %2 %~ 478 .115

Bl4.48 B kT 342 1 590 # 3 102 &2 2 ) E % B % A 17 ... 116
Bl 4.49 3+ % 5 99 #£~101 & B KT 2 B)P A Bl s 121
B 4.50 3+ % 4 101 £~102 & B K % 3 2 22 F Wl oo 121
Bl 451354 #5199 #£~102 & » & B K 2 A A% 1 B o 122
Bl 4.52 1% 12 ¢ j245 % 2 k% DEM 54 & K & Bl 125
B 4.53 %3 DEM T4 A Bk 5 A48 F 28 e 125
Bl 454 £ iE Bl 3 25 RS 2 B B, 126
Bl 455 L ficit b 2 kB B EFEE B R oo, 127

Bl 4.56 kiE Bt b 2558 5 ~ 5ok 5t B (02 101 # DEM 3 &) 128

Xl



103 & B3 & @%ng%%wiii,{ﬁpr;[f%? a ir—’@: 1 f%ﬁgf,g%%—

Bl 457 K e R ERERUTEEFLREFREY i, 129
Bl 4584 & L 1 e BERK LR FINE D 129
Bl 4.59 1 LB B K AR R B TE B 131

B 4.60 XITEFHALT ~ P H R A 3T Bl 132

B 4.61 U LRl T % k¥4 » WL A(19¢19) 82 NDVI 5 e 47 2 %

........................................................................................................... 133
B 4.62 L PR B R (2)E 4o » RBEM(L)BHA S & 134
B 4.63 L L) F B KA B G ki E B s s % ... 136
B 4.64 X Lip) T A B 5 B3R Bl 137

] 4.65 -k B ip] e kGl AR R R PE R 138

B 4.66 K BB T o 3V B A B F e 142
B 4.67 'K BB Fe 2 55 % B IRAT R Bl 143
BlA468 B2 F1* A d =% (2)E A (L) HE 144

Bl469W 2 I* A A= K (2)E Gt be ()" 3 H

........................................................................................................... 145
B 4.70 B> 13\/»7\ ’%\'%(I_p REPBE > % 5 X Lp Sp) ....................... 147
Bl ATL A RS & B R4 (252 KERT » %5 VLBl F) e 147

B A2 2,k Hi2 s ()P ELETC )+ EBAE(E)

........................................................................................................... 148
Bl 473 et @A T (¢ 58 > 28 2B E ) 149
Bl 474 3 A % A L BB VR ARB] e 149



1032 R4 B3 L L Ard &2 ¥ 11tk BTN

BATS Bt T E AT E(Z: L H s 2 KREF )i, 151
Bl 476 4 %58 A3 B i B30 s 151
Bl 4.77 X LR % B AR B ITAB] 153

........................................................................................................... 155
(BR3P 155
B 4.80 X LB T B S8 1L B 156
B 4.81 v LB Fedr 255 & SR £ IR 158
Bl 4.82 K B P T sk 38 A ACAE R B B TE B, 161

........................................................................................................... 162
Bl 4.84 7K BB T B 3R FE Bt 163
B 4.85 K BB Fe 47 235 & 58 2 58 R K TE Bl 165
Bl 4.86 B k2% 22 1% % Worldview-2 22 1% 8 A B~ 554 & & iR ...... 168

B 4.87 Worldview-2 % k3% 32122 3 L3 J (f3" R % L3 -T 5% ... 168
i8] 4.88 Worldview-2 #2 i 4 L 22 8 A B2 5545 B & 5B oo, 169

B8] 4.89 Worldview-2 82 4.8 L B B2 1522 4 R B2 " R T L 3% T 35

........................................................................................................... 169
B 4.90 ~ 57 = % E R JI* BIAE ZH oo 171
Bl 491 25~ % 2 RA FI* A AR Y P 172
B 4.92 4 1% 70 2 5 27 o 30U B bl R 173

XV



103 2 2 B g k@ kg sz B 1 itk RN 1

BlA493 B PG AF T EREAAT LB i, 174

B 4.94 3 kPGt EEREae g kIR FT LB ... 177
B 4.95 K BRI E T H FEZBIR T 2 Bl 178

B 4.96 L Lp % T @ pERRE T R B

XV



103 & 23 B & ki ke b2 b 1 (v 1 TR

e

% P&

N I TR 3
IR 1T 3 B 4

BL &R T2 T B T e 6

e

e

32 R FAPMAT L 2 A= T 12

33 R E TR T EFARRD] s 17

e

3.4 &

=l

o R e I A 19

e

235 F L2 2 AT 2 5 i 27
£ 36 KERTEKH P FLFRLEREHE VTR - T e 31
2037 2 HE BEAB D EE T oo 45
e 3.8 HAE A BT oo eeese e 46
E R g 49
e 300 A5 A BEEE BT oo eeese oo seeeee e 51
2041 BRI TR B K EFF BB e 56

Z 42 B % P = 2 2-TWDI7 [2010] &4 58

Ze A3 Bl B B e 59
Fe AA FHUHE TR oo e 61

45 LRI H S EFEH R (EF - B 67

46 B H 6 K FORBEBE 2 T 55 oo 72

e



103 ERH BB Lo L et pr 11tk 1 irgdR

ZATHE G R ZHEF L B oo 73
2048 % 552 THABET BB e 76
e 49 HAFTFIBE B X e F e, 80

420 8 EAPIE B D F F e 82
20411 BT EAPIE TR F A s 82
2402 HAMH B A I I e 83
F AL HEABIBITE B oo 83
2 414 B ATHES R B F e 86

4415 2 A Sl S X HRFRER 2 R LEE (B EK)........ 89

7416 VLR REARERFFER G TP I A 93
2 417 K ERIHE LRI T LAl R 28 B 98
% 418 7 F 8 2 Fh B e 4:‘,]3#@7 Frit B Ap R M L 104
2419 FTHEFHGFE P HAIE A2 107
2420 LB A RBFAAEE FAALR I - TR 110
#4213 F %M 2 B-k% 99 £~101 & i e I

24227 F %0 £ Bk 101 £~102 & Bl A% B Myt - T4 119

%\' 423 .‘} P/ ﬁ)" "f ’l”\ *ﬁ' jU;J’ ﬁ%\ ...................................................... 123
3 A28 BB A B ILE B B TA— T s 127
F 425 0 L) T R E B TR RERGEE R 131

XVII



103 # R# BB kfmkd g b B* 1ivk 1 FRARL E

20426 % LR T NI A LB A SRR R e 132
2427 N LB T A BT B F et 134
% 428 L L% MNF 182 8 B2 o s A8 4 135
2 429 U LT B KR ot RS L EE A 135
# 430 LRl B kR Mt » k¥ ki s JpiE A el 4. 136
2431 K BRI Te R AT £ B BEIRIEE R e 138
2 832 K BB T A BT D B e et 139
# 433 KRR F MNF {62 B LR o Fir 2 B 4 140
2434 K BRI T B LR e » KBS SR LR L 140
# 435 K BRI T B kR ot » Rk E s iR A e 4 141
3436 L LBl R R A ACE L B FERIEEE e, 152
20437 N LB E A BT R B s 154
2 438 0 1Pl T B kR e » R A S LR A 157
# 439 VLRl B e H R Mt » k¥ ki s fpiE A el 4157
F 440 X L F B R B T B s 158
FAAL X L T BT L B B e 159
Fo 442 K Bp| R R AT & B A SRR R 160
2AA3 K EBI T N AR E e 162
3 AL KB T B KR e » KBS AL B A 164

XVIII



103 & R BB A L g &2 ¥ 1 175k 1TRFEE S

2 A45 K RP T B KB e » R kA dpin L e £ 164
2446 KB T & BT B P L B oo 165
F 447 V- g 3R R Worldview-2 8 J B4 28 (K E B ) v, 167
% 4.48 ¢ i Worldview-24 B2 8 R E A BECK E T )i 167
284 KB T B B L B B e 170
2A50 e GG AN G PN A EIEH AR L 173
Z 451 B B B S E E s 176

#4523 5T G BRI B A F F o 179

XIX



e

103 R ERLF LIRS L2 B 1% 1 iF%4RL

ERH D FiEH o FRIF G IR SRR kD o B F O
FPRELLBAEON > LTRAALBEC RS MR - BLE R
* T A e ;i\"o«i(Alrborn LIDAR) & iT # 1§ B 4f 38 ch— T8 3Tl > @

AR FFLE AR TE  FRHARAEF IR DBEE > L RE AR
R L SR R R TR RER BRI RRET Y

BN Rt 101 £ 2 102 £y g B B LE RS L2 B 1
W%%&&é%ﬁﬁ%};ﬁ%@Wfi%%—é%i%ii@?’éﬁ’i
?%Pf¥i*r%%%&i“ém%?h#yrﬁﬁiﬁ%éﬁﬁﬂgﬁ
TAFER CTHFHERFER G A ERE I P RER I TEF AN
iJ\V%¢%¢ww%ﬂ£ﬁ%JJlbﬁﬁ Bugok 2 HEgRLA4, 2 TiTR
AR EFE TP REIT RN I L RERRZT AL IFTED 28FH

2
=
TS S S DRI IS SR Y SR

&??iﬁ%ézﬁﬂi’éﬁﬁsﬁaiDamg 3
UERHTHE B Rp - R ERSSRY S B AR B AR LA S
LABRYEFI AL AW HDEM kEFE IR L £ R P ET R
L

HeFF T EFRG] PP S AR (2003) 4w B F EhE R Al &
FEHAE AR Gt TR FEo gl d 2 47 HHh
NOERGEIFEONF IR FELEEY > FHHTE L G
Ak I RLTEI TR LT FN TR ORI H

*ﬂ#waﬂ\ﬁﬁéﬁfﬁo@ﬁzawﬂ%%%@itdﬁﬁHUMmemq
1987; Eabta, 2001) » ¥ J* ZEF PGy 4 L 735 &7 ;ﬁ_ d Fh Bkt y

2 4tk £ w i ﬁ)ﬁwﬁi@ﬁ*“? FEF MG A
G PEARMPE TR R TR BRI % o4 -



103 # 2 B g kg sz B 1 itk 1 i a4

e

St 2L

EF 5 Ew Al T EERTEIE Sk 2 N HRT AEER
mﬁdﬁg’é—fﬁ'g‘_@ﬁvfﬁfﬁ'llﬁo%}bfﬁﬁﬁiDEM BEIENRE ST
TV H REARY S w AP EY B REA A RBY R ERE
AT B RBARRAITE LR ERE G R AZHRRE LY 0 RM G F]T
RO ERPEEEFARE > TE 2 0 FEE B LHE ST o

RFHER I IHLT  RMIERELR PR > 2 kT L s

13\

#

E’_“‘]-‘—lf NEFITEH N ENA S B854 BQ ;‘;;\Jcé/?q%#i/{ﬁ'a

ERRIFE S B RHR R EY D I TN ET R
BEZHZ BAFEETEERITLEF A A2 @GP oy

27 52(Gou et al, 2011) » &4 2| it 4 > TP 5 T m AR LB ELE L %
AP B ARG B R PR MR B RS
G e LR BA KB VR A BT AT



103 & B4 B R X kd R &2 ¥ 117 10T

4 =
2
R
e

$2% 106 P 2 eREH

A% 103 F 42 8p R Ey, (TEMRTL 103& 4% 9p43 103
£ 11 ?JOI:‘IIL ’/}:ﬁp“\g\&é’%(z\ZJ_)"lZilﬂ,éJ }i ﬂ\]ﬁ]]‘}‘ﬁ“g‘lltg
B A~%k81veR2 100% L7172 His 1 (v p 2B 40k 2.2

v

1 iEmaF A G

1 EFRIF ER (R~ 100%)
. £HR £ (% $ 100%)

ok

W ki st A (% & 100%)

i B2 B B A (3 % 1009%)

P IRL T HEB (R > 100%)

5k R BT R AR g ki TR 47 (2 % 100%)
Bied A HAN R A 47(= = 100%)

Bk Rk E RS 2 M RER A (% % 100%)
FEE AT Y 2B %4 %(2 2 100%)

e

© ©°o N o gk W DR

%21 =258 BP L2 P

o X & B
*EHIFP E P
i P i
WEYIpA 2 B
— 1 f%—éi%ﬁmgg%%d% 2 I}\ o ﬁ' ] A E ii'\
PR
Hy
" HeFLI0F2RTFAHIF P FI2 7 P 103# 77 31 p
C | (=) 3o R RARE] S T P B o
" (=) ¢atERpiTERPIER TR -
Cl(z) A rRBEHFREART
- A FREEIAH L0 PR LI PP 103E 117 30 p W
= P\"“%'é/g: gg\io‘gma-%%ﬁl;'g
() PEFRETT - PAF L F A FR1S 0200 2




103 2 B4 E B L L it & 2?1 vk

(=) Ap B TR R4 FraopSpaz 14 =
(z)mg= pED S F AL LG
(2) 8% %442 HRER - O
> 1 ph 33+ =X
() itk o
(=) %235 TG
(<) 3%
’. Y
(M) B HALE v § -
(1) *F2 Apb i &y ndp 5 o
SR G LR R B AL S AN %
L1 05o
— o 7 h— > N A5
N LT S R R
e ARFLUEREB DL 21 FRFLS
(Afp) 362 T3 4h1 5 -
+ 22 11FiERH FHE
# 5 - g -9 g
praea o[ frae ] wee [ a2 [ ser | war | wsr [ e [570 [ weo
1 %3 p & e & 103.04 | 103.05| 103.06 | 103.07 | 103.08 | 103.09 | 103.10| 103.11
1 yE 5% | 100% | 5.0%
B kR e 10% | 100% | 100% | =— —_— —_ —
B okE g A 10% | 100% | 10.0%
HeRLITER 10% | 100% | 10.0%
5 kg EE BT R AT 8k
PARFLE AT fom 2 15% | 100% | 15.0%
EFHAH
A B R 2% | 100% | 2.0%
Bedy U EA R A 15% | 100% | 15.0%
T Ty T
BAREADAGRLRE LA o0 | 1000 | 15.0%
32
g 2 a B %=
FRERFAB LI ALBFT o | 000 | 500 |
i % S
PRt M T > 25 3% | 100% | 3.0%
B R 10% | 100% | 10.0%
—_ T 172 2 100. 0%
— P E S TR 100. 0%




103 # 2 # B g ks sz Bt 1 ivsk 1 iFgAR2 2

I

53X BRI ITETE
3-1 B % iE 2

WP Fediat 101 £ 2 102 #9405 B 3 ke kTR £ 2 5r 1
ofbs B 2&ER1 TR B2 FARFAMMAYL 0101 & L LpERE 0
FIAD ELTH O BWAIVLFLMAFER R F36 T 22 5 gL
FALBP Lz 4 52 7 SURIT 7 by 1/5000 B 4 B (H 5L 0 97233004
97233005 + 97233014 ~ 97233015 + 97233024 ~ 97233025 ~ 97233034) - #
97233004 ~ 97233005 ~ 97233014 = 97233034 % 4 tg %+ 5 354 Wlt5 > 4o®] 3.1 -

0000 1000 12000

B 3.1 4L EPFRCE R



13 2R3 B3 LF L LEHIFEE2Z B* 1 iF% 1 fFRdR2 3

101 #pl % v B i 2 R4 Rz L AR B e 7 & 9 tF2 1/5000
B 5 (B 55 : 95194066 ~ 95194067 ~ 95194068 ~ 95194076 ~ 95194077 ~ 95194078
95194086 - 95194087 ~ 95194088) - 102 £ Rl T & #£ 4 5 21 T = 22 » o [f]
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7 HF A N R g% (IEEE, 2014) -
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4= /4 55 (Debes et al., 2014) » kH 2 L F A F3 7 b FHE 5 B he i
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2007) > M REIE RSB F AR L U F LF W RIER w2 2 §w(Shimoni et al.,
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% % ®(Elaksher, 2008) ; p ¢t » & * F-REE T F 4 FR 2l B RFR o &
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B R Az R LA F REFIH o BT g Rk
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bul"™

RGO R A o Ee gt LA a2 i I kT AR g
e TP XEF AT 4R B EEG fidpd B EMOB L GBS
0.5(Chen, 1992) -

bdtk2 BT F 1T 6 B BLANL 7 RS 5 RAEE 0 8 %

@ & 7 & 4p & (laser penetration index, LPI) 4L 5 7 & 5 (ratio of
penetration) & £ o fidp #c B RARM > BT EF D DY RIS S ap 2
4p B +4(Duursam et al.,2003; Solberg, 2010) - Solberg(2010)? 477 Fe g B

?ézﬁpdama~%w’ﬂmﬁabmﬁ HEF NS )
TLHEHELET P LR ;?%éﬂ” F LG fEERIEE AR
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EyrA a2 4B AR AH CFTHEFAELIEFS R
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B LG ok kR AR b bk B Jl BEBR GRS
LA S :}g 1% (vegetation index) (Lillesand et al., 1987) - 1£ 2 45 % & &z
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difference vegetation index, NDVI)# EVI(enhanced vegetation index) » B m AT

137 s8R fm?}gk’ﬂ‘bﬁ’ﬁ'&ﬁ’*’\mfa%*#& # e de 4 &S fﬁ“’
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2. FAlELELR

PSS B MRELEHRIR ) SRR R R g

w2 Te-GPS Trpds ff Tk %o | 973k 2. T pEds i R PRARRIK 0 B K g
G BELE T AL AGPS o FERILE R RDTEL 0 A
i Y A

Lr

z&-?-‘ bi A& S sk - B #E %4 =k (Virtual Reference Station ;
+ (Real Time Kinematic ; RTK) i zh@ % » ¥ 1% 16 #
e i)

s f T TP (VRS-RTK) o

d 3P FTIRE 2 PR ¢ oo ee-GPS 4Rk kL 7 gy 2 4rEE TWD97[2010]
QAR 5T - R F v £ R B R gk ST R R B R T L
FAEFEA LR AT AR E e o S PR HITZ = 8L Ak Aok
42> SRt > AR HR e BT G LFER 2 o8 R 0 BARLEERS O
A B VRSHAEFRIPN » e FE R pFcISF L BIE P o2 e-GPS &
4 xL o

# 42 B % P = %28 TWD97 [2010] &4

25 AR i kB
Q308 2577741.414 212270.489 29.163
F028 2788880.633 316603.692 288.641
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103 ZR#EF L Ldird s Bt 1tk 1 frmAELd
# A3 gk qn
BH. | SR Nm) i & % E(m) sk % h(m) s
KRB R
QQ1 2577867.290 216136.015 440.285 SLB & #:m
QQ2 2577901.431 216117.752 443.093 SLF & #:m
QQ2-1 2578029.987 216171.395 437.956 S1BF & %M
QQ2-2 | 2578078.949 216111.615 437.152 SLBF & s
QQ5 2578952.957 215977.173 323.188 S2 B & #m
QQ6 2578923.014 215964.209 321.229 S2 B & #m
QQ7 2578838.031 215967.142 317.37 S2 B & Em
QQ8 2578801.794 215986.373 317.556 S2 B &M
QQ3 2579950.930 216573.174 474.822 S3HF & ¥R
QQ3-1 | 2579914.255 216540.306 469.576 S3HF & #M
QQ3-4 | 2579822554 216490.330 462.228 S3FF & #Mm
QQ3-5 | 2579805.070 216488.628 460.773 S3FF & Em
XL P Fe

Q10 2787204.304 310696.076 405.309 TLF & #F:
Q11 2787206.156 310666.562 401.6 TLF & $@
Q15 2787297.766 310622.013 387.747 TLF & $@
Q16 2787322.095 310674.487 381.939 TLF & #F:
Q20 2788639.158 311621.283 193.618 T2 B & ¥R
Q21 2788614.113 311634.628 197.081 T2 B & ¥R
Q24 2788545 311667.41 207.8189 T2 B & ¥R
Q25 2788520.07 311691.32 212.0072 T2 B & ¥R
Q30 2788336.044 312112.3 333.397 T3 B & M
Q31 2788315.632 312089.278 333.473 T3 B & #M
Q34 2788230.37 312083.91 325.8569 T3 B & #M
Q35 2788211.25 312093.3 321.9533 T3 B & #M
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Q40 2788909.384 313117.354 120.892 T4 B & ER
Q41 2788949.653 313123.454 118.825 T4 B & ER
Q44 2789081.62 313248.43 112.6531 T4 B & ER
Q45 2789096.01 313259.14 113.1669 T4 B & ER
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13 2R3 B3 LF L LEHIFEE2Z B* 1 iF% 1 fFRdR2 3

* 44 FaH R

&£ S AP LA T LR L
I I I iﬁ? LS
ol T B(M) | 24  ipl P 2 50l
. ()
S S1 3 16.81 141.677 | 20VN 9.7 1/8000 | 1/14359
S S2 3 4.03 88.648 20VN 2.3 1/8000 | 1/12759
S S3 5 11.67 104.614 | 20VN 5.2 1/8000 | 1/9010
T T1 5 -36.57 |121.988 | 20VN 16.4 1/8000 | 1/5546
T T2 4 -5.53 87.030 20VN 2.8 1/8000 | 1/13380
T T3 4 -46.62 87.525 20VN 23.3 1/8000 | 1/15103
T T4 4 23.21 184.179 | 20VN 11.6 1/8000 | 1/10698
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103 & 3 B Bk kb P £ 2 p* 1 iF% 1 iR E

PEHTR BT Y N 22 ARG TSR 0 A e

(D)Mixed pixels(i2 & §~) © 4 %% ¢ tds b 2 FH 45T AR 4Bl 4.8 =4
B2 BGHIRG LB 0 % B P R 2 82 0 EEHOM P %0 pixel
SR AR R SRR TEFFEB 2T

B 4.8 ;2 & i %4 #f(Tuley& Vandapel,2005)

(2)Single pixels(& — #%~) : &4 Mixed pixels # 3% » * %k i& & Mixed pixels %
FRAT R BRI 2 S %f—i H R gk o

(3) Intensity filter(sz & Ejgi) @ 2 % ZF P REREF E B - B P RE
fd R SR E 35 0 K SHE G 0.03%0 T o n gt S g R ﬂf—i SR P 5]
S

(4)Range filter(RlEEjg) * MR G 4F D% B FORFERE ¥ € 7 3752
HRBFANIEZ B R G R DFR O I H Ak S f i 2 ERE RS

PUE AFE R EIR S R F ARRERE RASTOR 0 WR Y B g R

BZEO BEART  SEETER SR RLABI T
3. mZ 4

Ao kIR ROEBIE > PREHRERS LT AFRR
B g &

2 ApEE R fhird s 0 T RBGRRMB EZ F T LB PERTI L
eFREEZ I fé—,ﬂfé‘faﬁ%]t"]if? ?E’ﬁ RGB ¢ 4/ % P o0 4] 4.9 -
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BIHE-RERI - LARRE AR ORA R RFEEE
BAFHERE PR AL > PR R B0 PEFEEFR - S ap ¥
B ¢ L2 Fa % h 1 HE ,;}.%E“,ﬁi FlELZ ik 4 @ | E B ER £ iR
FEFERZTLE FHRLNEL RS RALIRSGT BB E
TAEFRE o R R O R

Mo TR LR ER o gL S FF BT ¢ 7 RO
T

B BART e T A G4 s MR Pt B RRR FIZ PR F L dkan
2

A7 H- B RFLE AR DA SFELA 7 5 3tk o

Result | Repont | Logging | Targats | Vi
Viewpomnt  d[mm] dx[mm] dy(mm] dz[mm] fremsan  tosan )
3 o
|- -L5 1! 03 oy
WY 30 04 19 W
" -1.4 1.7 1.4 ¢ M
Wz 02 0l 10 ets {0
maz 14 02 03
S 0.3 08 0.8
M, 21 16 L3
T2 02 a1 10
R IE 0.6 02 02
g 0.2 0.1 0.6
AL 1.7 0.4 04
AT 0.7 0.8 0.0
(RS 0.5 ) 41
i -11 0z g
ImAf 19 1.1 11
"l 1 1.6 -1.0 1.4
L | 06 06 0
W13 0.2 on .
oTd A4 4.1 ],
%Al 02 0.1 06
L 1.5 L1 0.3
a4 0.3 04 08
%A 0.5 0.4 11
L .11 0z 18
i kh] 04 -1
T 14 17 14
"l o0 08
T3 0 0.2 0
W14 1] ] 0.1 L
Thshald 7000  mm | Update
! <Back | [ Emsh | Concal |
bl — e — e e e —— el

Bl 41l FmpLgzT 1%
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%045 & plbAp$ AR B R R (5 - B)
BwRPEL | BBEEK | THRL L Bx A
S1 20 2.7 mm 1.2 mm 5.0 mm
S2 26 1.9 mm 1.1 mm 45 mm
S3 17 2.0 mm 0.8mm 4.1 mm
T1 25 1.5 mm 0.5 mm 2.6 mm
T2 24 1.5 mm 1.7 mm 3.2mm
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X2 2578519.859 215354.042 503.688 il
X3 2578317.853 215491.524 371.428 il
X4 2578332.489 215558.813 371.299 il

80




81



103 ERFER LHFE L EHIEL2 B 1irk SR RS
3 410 ' & P B KA K L
BLEL B A AR (m) B AR (m) ﬂ%ﬁi i #ir
h(m)
XAl 2578516.052 215343.542 502.675
XA2 2578522.498 215300.523 493.903
XA3 2578515.190 215270.602 486.854
XA4 2578465.369 215233.018 474.258
XAb5 2578443.592 215192.371 466.404
XAb6 2578409.568 215199.842 457.421
XA7 2578349.906 215177.438 443.967
XA8 2578338.290 215152.020 437.794
XA9 2578327.946 215192.532 429.178
XA10 2578349.847 215217.557 423.294
XAll 2578347.864 215248.854 421.568
XA12 2578353.454 215302.618 411.998
XA13 2578355.539 215383.653 393.666
XAl4 2578355.718 215412.323 389.696
XA15 2578350.368 215438.711 385.755
XAl6 2578331.722 215418.570 381.814
XAl7 2578320.573 215391.641 378.016
XA18 2578296.942 215380.892 374,514
XA19 2578296.075 215402.555 371.237
XA20 2578282.393 215420.830 369.292
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XB1 2578544.083 215323.367 508.744
XB2 2578559.794 215280.582 511.792
XB3 2578592.295 215251.052 518.839
XB4 2578632.903 215252.112 526.364
XB5 2578652.121 215222.231 530.995
XB6 2578680.439 215203.413 534.342
XA18A 2578297.448 215342.892 380.622
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256-16-47.20
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XA3 2578515.190| 215270.602
2.58 62.408 -49.815 -37.583
217-01-57.78
204-47-28.00 62.402 -0.006 -0.001
XA4 2578465.369| 215233.018
2.58 46.114 -21.772 -40.646
241-49-28.36
105-47-23.00 46.110 -0.005 0.000
XA5 2578443.592| 215192.371
2.58 34.834 -34.021 7.471
167-36-53.94
212-58-03.00 34.831 -0.004 0.000
XAB 2578409.568| 215199.842
2.58 63.729 -59.655 -22.403
200-34-59.52
224-51-39.00 63.723 -0.006 -0.001
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245-26-41.11
38-52-21.00 27.945 -0.003 0.000
XA8 2578338.290| 215152.020
2.58 41.815 -10.340 40.513
104-19-04.69
124-29-10.00 41.811 -0.004 0.000
XA9 2578327.946| 215192.532
2.58 33.260 21.904 25.025
48-48-17.27
224-48-46.00 33.257 -0.003 0.000
XA10 2578349.847| 215217.557
2.58 31.362 -1.979 31.297
93-37-05.85
170-26-22.00 31.360 -0.003 0.000
XA11 2578347.864| 215248.854
2.58 54.060 5.595 53.765
84-03-30.43
184-27-40.00 54.055 -0.005 0.000
XA12 2578353.454| 215302.618
2.58 81.069 2.093 81.035
88-31-13.01
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191-48-57.00 28.671 -0.003 0.000
XAl4 2578355.718| 215412.323
2.58 26.927 -5.347 26.388
101-27-16.17
305-45-18.00 26.924 -0.003 0.000
XA15 2578350.368| 215438.711
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227-12-36.75
200-18-12.00 27.444 -0.003 0.000
XA16 2578331.722| 215418.570
2.58 29.148 -11.147 -26.930
247-30-51.33
136-56-42.00 29.145 -0.003 0.000
XAL17 2578320.573| 215391.641
2.58 25.960 -23.628 -10.748
204-27-35.91
67-49-29.00 25.957 -0.003 0.000
XA18 2578296.942| 215380.892
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214-31-50.00 21.680 -0.002 0.000
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X3 2578317.853| 215491.524
2.58 68.867
77-43-45.23
68.861
X4 2578332.489| 215558.813
PRI EL ¢ B F]3 = 0.999915

& B 3 B O =56.77 F) Wosm P & £ = -008 2¢
& B fr BB = 258§ B &P & £ = -0007 =+
LRER HE = 1210W # = % P & £ = 008 2t
WaApEH Bfe = 841160 2 = # s H B = 1/ 9881
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bul"™

2418 5 5% % £k R

NDVI PiEEN) | TiBEMean) | EEHL(Sd) | M thEkr

L L FS2 484721 0.8309 0.1274 -0.2724**
L 1 SOPT5 370217 0.7989 0.1104 -0.4135%*
kB FS2 1 189178 0.8729 0.0799 -0.2999**
Kk B_FS2 2 260087 0.7247 0.0942 -0.2133**
-k B_GeoEye 4135142 0.8185 0.0739 -0.1719%*
kB WV2 4129713 0.7990 0.0900 -0.1392**
-k BE_SOPT5 186507 0.8587 0.0612 -0.3556**
PVI EEN) | TmEMean) | HREHRZL(Std) | M ks

L L FS2 484721 0.1651 0.0451 -0.1913**
L 1 SOPT5 370217 0.2000 0.0464 -0.3266**
kB FS2 1 189178 0.1897 0.0506 -0.2350%**
Kk B_FS2 2 260087 0.1660 0.0393 -0.1034**
-k B_GeoEye 4135142 0.1982 0.0590 -0.0933**
kB WV2 4129713 0.2582 0.0717 -0.0680**
-k B_SOPT5 186507 0.2240 0.0473 -0.2223**
RVI i N) | TioE(Mean) | HEHL(Std) | MG

L FS2 484721 13.7104 5.1170 -0.3247**
L 1 SOPT5 370217 10.2423 2.7948 -0.5280**
kB _FS2 1 189178 17.4368 6.4455 -0.2992**
kB _FS2 2 260087 6.6917 1.5670 -0.2620%**
-k B_GeoEye 4135142 10.9654 2.8503 -0.1971**
kB WV2 4129713 9.9512 2.8010 -0.1423**
-k B_SOPT5 186507 14.4072 3.4430 -0.4255**
SAVI PiEEN) | TimEMean) | EEHL(Std) | M thEkr

L L FS2 484721 0.4132 0.0891 -0.2094**
L 1 SOPT5 370217 0.4686 0.0854 -0.3520%**
kB FS2 1 189178 0.4721 0.0896 -0.2634**
Kk B_FS2 2 260087 0.4150 0.0724 -0.1323**
-k B_GeoEye 4135142 0.4768 0.1022 -0.1081**
kB WV2 4129713 0.5590 0.1067 -0.0882**
-k B_SOPT5 186507 0.5263 0.0793 -0.2566**

Pearson Ap B A e > A B E K& L 001 P (BEA) AMEZE o
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13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3
%419 74 FHGrE B iR fF o a5

NDVI a b R? RVI a b R?

XL FS2 -0.0169 | 0.8896 0.92 | X .1 FS2 -0.7779 |  16.3630 0.96
XL SOPT5 -0.0217 | 0.8749 0.94 | .1, _SOPT5 -0.6828 | 12.5620 0.97
kR FS2 1 -0.0100 | 0.9155 0.88 | "k & FS2 1 -0.7918 |  20.8170 0.94
kB FS2 2 -0.0084 | 0.7603 093 | k& _FS2 2 -0.1714 7.3811 0.98
'k B _GeoEye -0.0053 | 0.8380 0.96 | 'k & _GeoEye -0.2189 | 11.7310 0.99
kB WV2 -0.0050 | 0.8189 0.96 | "k B _WV2 -0.1621 | 10.5320 0.98
'k E_SOPT5 -0.0097 | 0.8990 0.86 | -k & _SOPT5 -0.6381 | 17.0410 0.93
PVI a b R? SAVI a b R?

Ll FS2 -0.0040 | 0.1790 0.95 | X4 FS2 -0.0088 0.4435 0.95
XL SOPT5 -0.0068 | 0.2238 0.97 | ¥ .i_SOPT5 -0.0139 0.5162 0.96
kB FS2 1 -0.0047 | 0.2097 098 | k& FS2 1 -0.0094 0.5121 0.97
kB _FS2 2 -0.0018 | 0.1737 082 | k& FS2 2 -0.0043 0.4329 0.86
-k B _GeoEye -0.0023 | 0.2067 0.97 | -k & _GeoEye -0.0046 0.4935 0.97
kKR WV2 -0.0020 | 0.2667 093 | "k B _WV2 -0.0039 0.5748 0.94
'k E_SOPT5 -0.0047 | 0.2436 0.86 | -k & _SOPT5 -0.0091 0.5641 0.86
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103 & & B § %3 2 ki 4

LA
R

f@;w

1%

BT R R A M R 32 B A TR R )T R
7447 o
% 420 2 A A FRFALEE FALAL B At ?[7%\
w e s X 4 v @ 9 #3% (101 #3 1‘02 ¥-3 1‘01-9‘5') 1‘02-1‘91
A28 A28 BALIE BALA |BARE
1 214177.9 2576913.6| 282.88| 282.82| 282.41 -0.05 -0.41
2 215185.5 2577427.4| 303.47| 303.46| 303.14 -0.01 -0.32
3 216036.7 2577109.2| 468.07| 468.12| 468.14 0.05 0.02
4 216187.3 2577620.9| 443.95| 444.05| 443.76 0.10 -0.28
5 215456.0 2577151.8| 413.31] 413.45| 413.34 0.15 -0.11
6 215274.3 2577046.6| 306.05| 306.03] 305.95 -0.02 -0.08
7 215534.9 2577312.1| 44242 442.38| 442.43 -0.04 0.05
8 217185.3 2577033.1] 690.69] 690.72| 690.71 0.02 -0.01
9 216724.1 2577146.0f 595.59| 595.61| 595.38 0.02 -0.23
10 216515.3 2576878.8| 506.23] 506.34| 506.19 0.11 -0.15
11 2155714 2578348.5| 371.81] 371.99| 371.85 0.18 -0.14
12 217730.5 2576652.3| 776.45| 776.41| 776.13 -0.05 -0.27
13 217624.9 25771719 826.14] 826.03] 825.98 -0.11 -0.05
14 216259.8 2578550.7| 397.24| 397.46| 397.39 0.22 -0.07
15 215909.9 2578636.2| 320.24| 320.18| 320.07 -0.07 -0.11
16 216038.8| 2579027.6) 325.21| 325.15| 325.10 -0.06 -0.06
17 216035.6 2579163.0f 330.51] 330.44| 330.51 -0.07 0.07
18 217774.2 2579659.1| 740.32] 740.30] 740.11 -0.01 -0.19
19 217132.7 2579615.9| 604.65] 604.72| 604.28 0.07 -0.44
20 216706.9 2579884.7| 471.33] 471.39| 471.19 0.06 -0.20
21 216657.9 2579401.1| 387.72] 387.65| 387.61 -0.07 -0.04
22 217013.3 2578186.9| 652.85| 652.84| 652.78 -0.01 -0.07
23 217108.0| 2578293.7| 599.28| 599.35| 599.25 0.07 -0.10
24 216409.3 2578887.3| 353.13] 353.16| 353.08 0.02 -0.08
25 216203.9 2577684.2| 440.02] 440.02| 439.90 0.00 -0.12
i EuEantisl 007 045
g AR oo v AR % AL TWD97 [2010])
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103 & R 5 B § %3 2 ki 4
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B AE SR B RRE 2o 2
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IR
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B AL A
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AR d % B K T 5
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Bk % 99 #~101 # #iciE &
dri 4.22 - 99 & ~101
ERkTF B RE LT
A5 % AR 1R
BAEAL 15 EK%2 199m> & 3424

IR AE S

l
/

=4 272,088 m’

2

274 20,611.1 m® .

BAEFINL > A B3AL AL ERR2 182m & | 34 5 15 Gk
%2 -21mo
2 4213 F %M 2 Bk ® 99 #£~101 & #cig 2t - ﬁz\
B & 4 A gk L )
BAAL | FARL
1 754,439.0 -58,395.0 | 41,624.7| -16,770.3| 19.9| -125
2 599,753.0 -61,121.8 23,101.7 | -38,020.1 49| -153
3 66,179.0 -4,092.7 3,723.4 -369.3 2.4 -5.0
4 386,942.0 -19,275.1 11,860.1 -7,415.0 4.6 5.1
5 224,638.0 -22,129.5 |  49,498.2 27,368.7 5.6 -7.6
6 216,190.0 -16,746.5 11,759.6 -4,986.9 | 125 -6.7
7 1,083,252.0 | -198,108.0 99,391.0 | -98,717.0 78| -166
8 66,836.0 -10,767.3 25,433.1 14,665.8 6.6 -7.6
9 231,471.0 -26,324.9 14,311.1 | -12,013.8 78| -148
10 225171.0 | -131,693.0 61,4949 | -70,198.1 84| -187
11 241,926.0 -19,913.1 78765| -12,036.6 43| -10.0
12 32,864.0 -1,711.8 1,289.2 -422.6 4.6 -4.8
13 31,342.0 -3,743.1 16,0235 12,280.4 45 -8.6
14 292,110.0 -35,553.0 4,699.2 -30,853.8 3.7 -20.9
15 138,293.0 -15,139.9 18,131.8 2,991.9 9.2 -9.3
16 200,078.0 -14,783.9 20,424.0 5,640.1 8.7 -5.9
17 373,726.0 -17,247.6 14,893.6 -2,354.0 4.8 -6.8
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13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3

F2 4203 F %N L Bk % 99 #~101 £ fcE R R St - T4

18 163,249.0 -35,541.5 16,414.2 -19,127.3 8.2 -17.7
19 15,785.0 -1,065.1 12,232.7 11,167.6 4.9 -4.5
20 189,663.0 -21,021.8 8,587.2 -12,434.6 4.4 -6.9
21 224,792.0 -20,478.3 19,304.0 -1,174.3 5.3 -6.6
22 230,252.0 -22,350.1 41,869.7 19,519.6 14.9 -10.8
23 59,173.0 -4,682.8 31,367.2 26,684.4 3.7 -4.7
24 309,192.0 -44,017.5 16,637.2 -27,380.3 4.5 -6.3
25 344,768.0 -15,675.6 18,892.0 3,216.4 12.8 -6.4
26 189,212.0 -10,778.1 5,255.4 -5,522.7 5.9 -7.0
27 224,778.0 -18,250.8 17,201.5 -1,049.3 9.2 -11.8
28 213,399.0 -33,462.8 44,199.6 10,736.8 10.1 -1.2
29 172,087.0 -27,993.9 32,373.9 4,380.0 9.3 -12.1
30 224,048.0 -21,805.1 36,539.5 14,734.4 13.0 -1.9
31 153,923.0 -12,331.5 6,346.3 -5,985.3 5.0 -8.2
32 802,305.0 -129,007.0 36,688.0 -92,319.0 5.0 -10.4
33 327,971.0 -61,683.4 43,098.7 -18,584.7 8.0 -13.9
34 184,662.0 -20,792.4 10,795.2 -9,997.2 4.9 -1.2
35 275,664.0 -22,856.8 31,643.3 8,786.5 10.5 -6.9
36 173,591.0 -22,157.6 14,725.5 -7,432.1 5.1 -9.4
37 143,906.0 -6,913.6 1,842.5 -5,071.1 1.6 -5.6
38 93,824.0 -15,817.9 7,404.7 -8,413.2 6.8 -9.8
39 88,955.0 -39,082.0 7,603.0 -31,479.0 5.6 -1.1
40 407,926.0 -40,418.4 13,085.3 -27,333.1 5.1 -9.5
41 181,256.0 -26,487.1 15,946.0 -10,541.1 6.4 -20.2
42 647,298.0 -103,918.0 61,406.9 -42,511.1 10.6 -12.1
43 195,751.0 -42,788.2 27,250.8 -15,537.4 16.9 -17.0
44 174,038.0 -50,843.5 15,754.6 -35,088.9 5.2 -6.4
45 172,905.0 -12,383.6 9,080.1 -3,303.5 4.6 11.1
46 717,364.0 -51,371.1 54,051.2 2,680.1 8.2 -7.0
47 282,666.0 -44,103.6 37,900.5 -6,203.1 6.5 -8.7
48 219,469.0 -47,565.0 18,651.0 -28,914.0 8.0 -16.4
49 267,835.0 -84,612.9 36,715.1 -47,897.8 14.6 -24.9
&3+ | 13,236,917.0 | -1,769,003.3 | 1,176,398.4 | -592,604.8

d BARE I me E e mrnE e m
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13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3
#4227 F %M EER®H 101 £-102 £y R B - T4
¥ o f# A PR Rl B g 99-102
BAEL | BAREL Kk
1 754,439.0 | -36,933.6 16,532.2 | -20,401.4 12.5 -21.0 -37,171.7
2 599,753.0 | -22,588.0 18,950.4 -3,637.6 7.7 -4.1 -41,657.7
3 66,179.0 -6,434.0 910.9 -5,523.1 4.7 -24 -5,892.4
4 386,942.0 -8,355.3 4,833.0 -3,522.3 7.8 -6.6 -10,937.3
5 224,638.0 | -33,161.3 12,550.2 | -20,611.1 1.7 -4.3 6,757.6
6 216,190.0 -6,082.9 3,912.6 -2,170.3 6.1 -11.8 -7,157.2
7| 1,083,252.0 | -47,528.1 43,683.3 -3,844.8 10.4 -8.6 | -102,561.8
8 66,836.0 -8,811.0 3,718.1 -5,092.9 4.1 -4.9 9,572.9
9 231,471.0 -7,384.8 8,266.9 882.2 12.4 -7.5 -11,131.6
10 225,171.0 | -33,718.8 23,296.7 | -10,422.1 8.9 -6.8 -80,620.2
11 241,926.0 -4,059.5 3,137.1 -922.5 4.0 -4.9 -12,959.1
12 32,864.0 -608.3 648.4 40.1 4.0 -4.8 - 382.5
13 31,342.0 | -12,158.1 1,351.2 | -10,806.9 5.9 -3.8 1,473.5
14 292,110.0 -4,546.2 12,579.5 8,033.3 7.2 -4.8 -22,820.5
15 138,293.0 | -13,833.6 8,552.2 -5,281.4 5.9 -8.8 -2,289.5
16 200,078.0 -7,160.1 3,957.0 -3,203.0 8.7 -9.6 2,437.1
17 373,726.0 | -14,035.1 6,314.6 -7,720.5 5.9 -5.1 -10,074.5
18 163,249.0 -6,864.9 12,007.7 5,142.8 15.2 -3.7 -13,984.5
19 15,785.0 -7,022.2 1,319.7 -5,702.5 13.7 -4.3 5,465.1
20 189,663.0 -8,640.2 6,850.5 -1,789.7 6.0 -4.9 -14,224.3
21 224,792.0 | -13,743.1 6,747.1 -6,996.0 5.1 -5.3 -8,170.3
22 230,252.0 | -27,727.5 9,962.1 | -17,765.4 8.9 -12.3 1,754.2
23 59,173.0 | -21,241.6 10,687.3 | -10,554.3 4.6 -4.2 16,130.1
24 309,192.0 | -14,693.8 11,297.0 -3,396.8 6.5 -3.7 -30,777.1
25 344,768.0 -8,760.8 5,029.9 -3,730.9 6.4 -13.4 -514.5
26 189,212.0 -5,192.0 2,166.9 -3,025.0 3.7 -4.4 -8,547.7
27 224,778.0 -9,970.8 8,349.8 -1,621.0 16.9 -1.2 -2,670.4
28 213,399.0 | -11,380.2 7,223.5 -4,156.7 7.2 -1.4 6,580.1
29 172,087.0 -7,541.7 7,235.4 -306.3 6.6 -10.1 4,073.7
30 224,048.0 | -20,234.3 10,544.8 -9,689.5 8.4 -7.6 5,044.9
31 153,923.0 -7,713.9 2,566.5 -5,147.4 3.9 -5.9 -11,132.6

119




103 & 3 B Bk kb P £ 2 p* 1 iF% 1 iR E
F4 4275 % P LB okT 101 £~102 # iy 2% B - T4

32 802,305.0 | -18,001.7 | 41,190.2 | 23,1885 9.2 -6.6 | -69,130.5
33 327,971.0 | -47,009.8 | 39,001.2| -8,008.6 8.7 -10.6 | -26,593.3
34 184,662.0 | -9,817.1 35056 | -6,311.5 4.3 -3.8| -16,308.7
35 275,664.0 | -19,830.4 | 10508.7| -9,321.7 9.5 -8.1 -535.2
36 173,591.0 | -9,599.7 74266 | -2,173.1 6.1 -4.5 -9,605.2
37 143,906.0 | -2,603.3 1,737.1 -866.2 4.9 2.2 -5,937.4
38 93,824.0 | -7,772.5 1,662.0 | -6,110.5 13.8 -7.7|  -14,523.7
39 88,955.0 | -35,501.7 9,071.3 | -26,430.4 5.4 -84 | -57,909.4
40 407,926.0 | -11,657.7 7,107.6 | -4,550.1 7.2 -5.2| -31,883.2
41 181,256.0 | -10,217.4 6,862.5 | -3,354.9 18.2 -5.7| -13,896.0
42 647,298.0 | -33,475.1| 25132.0| -8,343.1 16.6 -10.5| -50,854.2
43 195,751.0 | -19,505.0 6,281.0 | -13,224.0 9.1 -16.6 | -28,761.4
44 174,038.0 | -48,827.5| 43,086.0| -5741.5 7.1 -8.0| -40,830.4
45 172,905.0 | -8,820.9 35735 | -5247.4 7.1 -6.8 -8,550.9
46 717,364.0 | -47,057.5| 44563.5| -2,494.0 10.2 -7.9 186.1
47 282,666.0 | -26,597.3 | 12,092.3 | -14,505.0 6.4 -6.0| -20,708.1
48 219,469.0 | -26,838.7 9,719.8 | -17,118.9 14.0 -6.9 | -46,032.9
49 267,835.0 | -18,278.7 | 19,746.4 1,467.7 11.1 -14.4 | -46,430.1
&3+ | 13,236,917.0 | -839,537.5 | 567,449.5 | -272,088.0 -864,692.8
PR EELRRZE -AFHEFLT RS A2 3424 20Cm
RAL G Y > VB IR 99 £~101 #2581 > B-K R %5 10~ 39~ 44

£~102 & 2_ 8 35

* Bl4omB 450 FrT o L b ik AR B39 B KR iEe

13~ 19 -k %R

£ 545 864§

d 35 1%

v A Bd N H G 2 WP T TR
A A& MPEIAF L I RS T BB 449 S 0 101

m Bk % %E 81319 23

i Bk ®R%HE 1321939 44 sk 5 4 5 R AL

= 2N\

r 2
2 S
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FAT-BEREKREEEF oA 101 £~102 #2 2 B F 5 324% > HP U &
KB 3L 2 2 RS T i g £ 3% - n FHIES TSI &
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103 £ B3B3 Ly ki e L2 p* 1iv% 1 iFRdpL 3
2 A23 2 BB S ATt - T4

% g f;‘; ;L—; 191 {i 5 101' —Pj,%% 101 i’ Fivk 192 _P"J*i"F_P 102 _P&;“*ifi ¥) ‘102 i F)
v | s | 2P A (2o | B5%) [FIHLE W ix A 5 (%)
1 3 58,395 16,770 29 36,933.6 20,401.4] 55.2
2 3 61,122 38,020 62 22,588.0 3,637.6 16.1
3 5 123,610 55,160 45 65,955.6 29,562.1 44.8
4 5 19,275 7,415 38 8,355.3 3,522.3] 42.2
7 5 198,108 98,717 50 47,528.1 3,844.8 8.1
5 6 363,122| 133,923 37 155,000.2 57,540.3] 37.1
8 6 148,168 62,540 42 50,890.4 504.7 1.0
9 8 120,153 74,852 62 28,044.3 -12,308.6] -43.9
17 8 17,248 2,354 14 14,035.1 7,720.5| 55.0
12 9 58,275 31,985 55 16,113.4 -3,393.2| -21.1
14 9 35,553 30,854 87 4,546.2 -8,033.3| -176.7
6 10 528,037 201,450 38 211,973.5 60,215.4) 284
18 12 35,542 19,127 54 6,864.9 -5,142.8| -74.9
20 12 21,022 12,435 59 8,640.2 1,789.7 20.7
10 13 659,730, 271,648 41 245,692.3 70,637.5 28.8
11 13 19,913 12,037 60 4,059.5 922.5 22.7
15 13 15,140 - 2,992 - 20 13,833.6 5281.4| 38.2
13 19 698,526| 268,413 38 275,743.5 87,648.3] 318
21 19 20,478 1,174 6 13,743.1 6,996.0f 50.9
19 22 720,069, 258,419 36 296,508.9 100,346.9] 33.8
27 22 285,856 121,614 43 79,119.2 -2,248.8 -2.8
16 23 14,784 - 5,640 - 38 7,160.1 3,203.0 447
22 23 1,028,275 360,514 35 403,355.6 115,863.4| 28.7
25 26 15,676 -3,216] -21 8,760.8 3,730.9| 426
23 26 1,047,742 328,189 31 431,757.3 129,620.8/ 30.0
33 26 61,683 18,585 30 47,009.8 8,008.6 17.0
24 27 44,018 27,380 62 14,693.8 3,396.8 23.1
29 27 223,588 93,185 42 54,454.6 -7,266.6| -13.3
31 28 12,332 5,985 49 7,713.9 5,147.4 66.7
32 28 129,007 92,319 72 18,001.7 -23,188.5| -128.8
28 29 174,801 87,567 50 37,095.8 -13,8845 -37.4
34 29 20,792 9,997 48 9,817.1 6,311.5 64.3
26 30 1,135,879| 349,080 31 492,719.8 144,385.3 29.3
30 35 1,157,684 334,346 29 512,954.1 154,074.8/ 30.0
42 35 501,976/ 252,938 50 240,498.8 93,973.4| 39.1
44 36 331,797 196,791 59 170,826.7 68,952.2| 40.4
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103 £ B3B3 Ly ki e L2 p* 1iv% 1 iFRdpL 3
F4 423 2 M F a4 - T A
b | Fepop | 101 2 10151010 £ 102 1 55 (102 ¢ i 8| 102 2 %)
v | S | APLA D BfE| B %) [HLet i W i 354 5 (%)
35 38 1,682,517 578497 34 773,283.3|  257,369.9] 33.3
37 38 6,914 5071 73 2,603.3 866.2| 33.3
46 38 51,371 -2,680] -5 47,057.5 24940 5.3
40 39 40,418 27,333 68 11,657.7 4,550.1]  39.0
43 39 153,888|  73,976| 48 48,001.1 15111.3] 315
36 42 353,955 204,223 58 180,426.4| 71,1253 39.4
47 42 44,104 6,203| 14 26,597.3]  14,505.0 54.5
4 43 26,487|  10,541] 40 10,217.4 3,354.9) 32.8
49 43 84,613 47,898 57 18,278.7 -1,467.7]  -8.0
39 44 233,389| 132,788 57 95,160.5  46,091.8) 48.4
48 44 47565 28,914 61 26,838.7 17,1189 6338
38 1,756,620) 589,301 34 830,716.6|  266,840.6| 32.1
45 12,384 3,303 27 8,820.9 52474 595
&3 1,769,003 592,605 33 839,537.5|  272,088.0| 32.4
T CHEm

R

124




103 # B3B3 Ly ki RFE L2 B* 1174 AR

e
e

45 LRFERAG K IZHERRELH

At E 99 & 101 & ¢7 102 & 2ok k5§ W A 47 Bl4o B 4.52 1o o 3 Hp
REFHEFR S REIBT R g BB L e ® o X8 R g
%T*iAléﬁ%ﬁﬁ‘@ﬁi’%%@F&£m§%ﬁ¢ﬁé@%%ﬂ
BT o 4B 453 kiEHciE e AT UK B

BIRAFRT 3 kel

e

27\3@&% = PN

\

2578000 2579000

2577000

2578000

215000 216000

ﬁ’gpv}%f}‘i %% DEM §F 'ﬁﬂu,ﬁl

=
4 >
& O
Ny
S =
s
H
‘\\

%]453JmiDEM 'ﬁ%@l}\wa\ﬁﬂ’#w

125



13 2R3 B3 LF L LEHIFEE2Z B* 1 iF% 1 fFRdR2 3
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iR
GREBFEE 0 SRS B ARKESF RS TG ERET RE
b 15 AT FHCE Y A1 (4o 454) 0 S A FEE 2k A A ITE
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103 B 5 BB Ly ks sz Bt 1ivk

A4 BBy VI IE A L TR - T4
gimdmil| X &R | Y SR | s aal (TARMmM)| 8 A()
1 216485.8| 2576892.5 il 1 1
2 216554.5/ 2576847.5 i 1 1
3 217116.0] 2576997.0 f8 i 2 2
4 216228.0| 2577649.0 i 2 2
5 216168.0 2578348.7 il 15 15
6 216239.9| 2578477.6 i 2 2
7 216302.2| 2578620.2 il 1 1
8 215803.0, 2578932.0 i 3 2
9 215159.0 2577660.0 B -kiE 0.5 05
10 215193.0, 2577427.0 il 15 15
11 217602.0/ 2576852.0 i 15 15
12 217095.2| 2576596.9 i H 1 1
13 216167.8| 2578026.6 i 2 2
14 216416.0, 2576913.0 i il 2 2
15 216867.7| 2576695.4 i 1 1

Wmok 4: f4i3 2*%2m

o 20 g 1*Im

e el
4mo 5 g 1.5*1.5m

Bl 455 ki Hoii b AE Rl R IR IR E PR Y
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103 & 3 B Bk kb P £ 2 p* 1 iF% 1 iR E

46 R ER LRI LETHEANIY REFL7T F1E
4-6.1 = ;% (Pixel-based) A %

R

XGANEGALAFHEPER A ENETLRGLA R AEFAFAT &
B BT A543 3 (NDVI-WBISEVI)~ % i 4 #iz(Echo Ratio~nDSM
Intensity £ GLCM(Homogeneity ~ Entropy) s 32 3p #:& {7 55 fici’ (A f oo Efs
BEMNF 2 3B EFRGA GV LAY L mTeL R E
WA A R R 0 B P2 R - P NDVI~ WBI £ EVI 2 GLCM ® 312
G F e i kR - Rk e NI B A PRI
AEE ORI RREEEFTR FLEL AT ET  EENENEEHRHA
215 % Kappa et ™ S H L R & XEPHCEFHGAH > 41
P ddts > v e * majority @i B F & o

4-6.1.1 X LB T foo B A R

LB R B RHBE G MNFEF S - B GA G BF Y 1 s
U iR - B MNF o 22 e B ois e B B TR 5 I B i & 3 ensk
HEM RPRREY 0 EHHEABAEE T EIRE YR > FERATR Y
ﬁvﬁﬁﬁ?{aﬁﬁw%&&*ﬁ KA 3R > 2Ri 2 T e FEAGL A &
TBHHEEREFEEET AR HRRRSR40d 425 7 L4 57 MNF
BMARFFRCOF RFRGE PR E - LF PP e 2 e 8 TR
AT VA RE - K NDVI v % $4F 0 BRIH A i 70.64% > Kappa &
50650 AdERE BT R MNFi2@A R » 2= % EVI & WBI
Boi4ihi GLCM(3x3 4§ )ens % > M A © 3 EHH AR 7 7 35.66% - Kappa
@ 5 0.30°4% % % NDVI-WBI £ EVI & & MNF 5 2. 85 L =x i& {7 B2 (o 47 >
BB 5 L 54.25% > Kappa &% % 0.48 - d ++ NDVI £ EVI ¥ jhip|z&cns &
ZOOLpLiE o PR Y e g tRE 2 MNF {82 5 ki s & &7 4 2R
HOHSEEXABHEBMNF (503 LB A LS * £ ifB(E
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103 # 2 # B g ks sz Bt 1 ivsk 1 i a4

—

4.59) FRAMFGRE L MRS Kappa &> VERLBE LT R R
I

o AR T " pF > Kappa B~ FRF T 'F o

);;m
—\\

7 4.25 X Lp R R AF e & B e BEIRIR &
MNF MNF MNF MNF MNF MNF MNF

: WB - - : : WBI
s [ ~ | NnOovi | - - | NDVI | NDVI
:f?uf: ] i i EVI i EVI | EVI
B
v GLCM
(3%3 %)

OA(%)| 69.22 64.11 70.64 67.8 35.66 69.42 54.25
Kappa | 0.63 0.57 0.65 0.61 0.3 0.63 0.48

JEERRHE LT CK L)

80
70 -
60 -
Bl 50 -
#iX 40 -
% 30 - —
R 20 - -
10 - -
0 - +WBI
MNF +WBI +NDVI +EVI +GLCM +NDVI NDVI
EVI EVI
mOA(%)| 69.22 64.11 70.64 67.8 35.66 69.42 54.25
Kappa| 63.00 57.00 65.00 61.00 30.00 63.00 48.00

B 4.59 X Liip] F kAR R £ E B

AZFET P 2 REEFE(GLCM)A 4 - A& £ MNF g2 Bifae 7
BEAEFTANAY  CRB I ETREETHFR BY IXZ AT T2 A4
B5 2 AL o AT F A MR T T of (kernel size) ¥ I A 47 fhA BT S 5 ik
7 &~ R F(Marceau et al., 1990) > 4 R F A 4 2 AT ~ [ 384 >
EREERHR-ANEFERT L2 T8 277 EEHENVIHHY &
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13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3
AR SRGEEARE AT EEZ T S 0 AL E Y 3x3 At

Y T x5~ T7x7~ 3

OxQ % o H PR % (% 4.26)F B I T ]
P BCREAE R i 62.44% 0 H Kappa & 5 0.56 - 35 16 ) 4.60 ¥ & 0 AL T <

*+ 13x13

3 19%19 pF o EERE M R &2 Kappa B R i+ P o FFART < ] & 3 19x19
s > HERH R & Kappa ik T ' -
% 4.26 L 1P| F S IR e 'g»/”\ BE PR 2
MNF MNF | MNF | MNF | MNF MNF MNF | MNF | MNF
GLCM
(% ) (3x3) | (5%5) | (7x7) | (9x9) (13x13)|(15x15) (19%x19)(21x21)
= = 7|
OA(%) 35.66 | 47.44 | 54.04 | 5743 6244 | 64.67 @ 68.02 @ 64.10
KAPPA 0.30 0.42 0.48 051 0.56 0.59 0.62 0.57
80 0.7
70 —_——— 0.6
60 /\ 0.5
% 50 <
04 3
¥ a0 // 3 —EEAE®
g 30 03 & —Kappa
%
~ 0 0.2
10 - 0.1
0 : : : : : : : 0
(3*3) (5*5) (7*7) (9*9) (13*13)(15*15)(19%19)(21*21)

Bl 4.60 XL EAGLT L ) H R A 7B

Sk % o P 1010 ARG chR TR g A k2 4
Pt MNF {8 2 3 £ @2 ijae (5 2 (A

AR ] B
Hcdk T % B 4 A NDVI -

‘.:, ]9 ‘(5 f’f

5 0 H R R 5 69.15% - Kappa & 5 0.63 © k4R = % BI(F] 4.61) » ¥ 3 M4c
NRILFRG o @A AR S AT I 1019 AT L RILF A
» o O R B — MNF (2§ kB oA 575 % (69.22%) - 7 &
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13 2R3 B3 LF L LEHIFEE2Z B* 1 iF% 1 EiAR 2

S e TR A PR B s U LR T R R AR PeiE NDVI R fae
fFEREFTREL 2 By F o5 n ki F k4t Echo Ratio~nDSM -
Intensity = f& 4+ fic

ISENL TN

Bl 4.61 L Lip| T & k3 4c ~ 2323 c(19x19) 8 NDVI s 47 & %

AN LB R BRI SA RArd 427 0 EEREH R Bt » ke
BePE s R DA RE s R F Adpine P v ERA A RE(R 462 3
WHFALELE 42802 429 fF R RAGEFIR AT eI (LS
Bl R R ESR (QREF ELER S QEFELE Q) EHE AR
gﬁxug%\ﬁgﬁ\Kﬁﬁiiﬁwﬁmﬁﬁﬁﬁﬁ’iiﬁﬂE%%
LBl ® B I ARG AFRRY S A o H - RFERTAT R o
ﬁﬁ%*é%&‘ﬁﬁ“% B e REFTRE 0 MR G ik
3 80.569% ' Kappa &~ #% = 3 0.76° 7 f#4e » RiE T2 L EEL 4 (% 4.30)
oS % B 4630 WA R (L)) F R bR A A e He 212
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1032 A4 EF Ly L me sz b* 11tk 1 iERAR L

e A BT B B B ¥ A BI(B) 4.64)7 - H g Bl » R
x

40427 0 LRl R A & 4

MNF 4c ~ k2 ¥ 5k if
-t 4 2 o 23 43 7Y 5 RES
-1 N MNF MNF 4 » Sk 23 42 i .

NDVI -~ Echo Ratio -
,g_/ :
e NDVI nDSM -~ Intensity
OA(%) 69.22 70.64 80.56
Kappa 0.63 0.65 0.76

1 4.62 "1 Liip) T B 638 (2) 8 40 » R B A(L )T A T F %

134



13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3

% 4.28 L L)% MNF 18 2. 8 B33 s 284 B 4

XK WHESHEMNFEER 2 HEMRZEERE

Reference class

Bl | B | REBU | Bt | Eith 1FEENG| EBY | FM KB UE | I | TE |RE| 4R FERERE %)
i 1200 0 0 |60/ 0| o [11|32 |0 | 6 |130]231| 0 | 1770 67.8
e | 0 |1316) 264 | 0 | 9 | 2 |455] 0 |12 2 | 0 | O |57 2117 62.16
BEH | 602 | 34 | 543 | 55| 13| 0 [596| O |27 |38| 34| 0 |60/ 2002 27.12
i | 472 | 0 0 |421/ 0| o | o |156| 0| 0| 75| 8 | 0| 1213 3471
=i | 279 58 | 66 | 0 |[258] 13 |289| 0 [30|19| 0 | 0 | 2 | 1014 2544
BEi5 (400 | 3 | 66 |116]35| 185 |8 | 0 | 0 | 0 [ 45| 7 | 0 | 943 19.62
UserClass | %% | 24 | 3 | 68 | 0 |223| o [1067| 0 | 0 |40| 0 | 0 | 0 | 1425 74.88
AR | 223 0| 0 | 07784 0| 0|134| 0 | 0| 8142 956
KeE | 0 0] 0 |23 5 (703 7| 0| 0| 4| 744 94.49
WE | 120 38 | 71 1| 0 [30]| 0 | 13770 1] 0] o0] 63 59
Mk | 1| 0 0 |46/ 0| o |0 |200| 0] 0]95]| 0| 0| 129 73.92
#e 194 0 0 |48| 0| o |o| 4 |0] 0] 3 |1194] 0| 1443 82.74
= | 0 |326]| 16 |0 |41] 0 |145] 0 | 3| 1| 0 | 0 |350| 882 39.68
4zt |3515(1781| 1094 | 846 | 580 | 200 (2702|8271 776|490 |1377|1521|473 | 23626
HEEBE(%) | 341|739 496 [49.8(445| 925 [39.5]94.1|90.6|76.9|69.4 | 785 | 74

OA:69.22% Kappa:0.63

% 429 X LiplE B kG ’f%dv » RF R A R 4

XKWAESEEMNEXESBER DB RZEER

Reference class

=i | EES | REM | B | Bt | EENS | 21 | BRM | KB T8 | MM | BEE | RE | B |RREBE®%)

B 1228 0 1 202 O 0 0 56 0 8 97 | 196 | 0 | 1788 68.68
B 2 |1330] 251 0 12 0 557 0 9 0 0 0 77 | 2238 59.43
#REMh | 850 | 35 | 658 | 43 | 15 0 235 0 39 | 34 | 88 | 29 | 66 | 2092 3145
it | 489 | 0 0 442 | 0 0 0 111 0 0 91 | 119 | O | 1252 353
=i | 243 | 57 37 7 |264| 10 | 519 0 26 | 12 5 0 2 | 1182 2234
EZ#%| 171 | 4 7 29 | 35 | 190 | 89 0 0 0 0 2 0 527 36.05

UserClass | ## | 47 5 66 82 | 218 0 |1156| O 0 29 |10 | O 0 | 1613 71.67
HZ 231 1 0 0 0 | 7884 0 [125| O 0 | 8241 95.67
K8 0 1 0 0 24 5 690 | 7 0 0 15 | 742 92.99
@ | 130 | 16 60 0 0 31 0 8 [400| O 0 0 645 62.02
Ik 1 0 36 | O 0 213 %0 | 0 1210 79.34
TE | 123 0 0 5 0 0 2 0 0 1 |1175| O | 1306 89.97
RE 0 | 332 14 0 36 0 91 0 4 0 0 0 |313| 790 39.62
#35 |3515(1781| 1094 | 846 | 580 | 200 |[2702| 8271 | 776 | 490 [1377|1521| 473 |23626

EEZERE%) |34.94|74.68| 60.15 |52.25|45.52| 95 |42.78| 95.32 | 88.92|81.63(69.72|77.25|66.17| 34.94

OA:70.64% Kappa:0.65
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Z 0430 0 LRI E B KR e A kB Sk E B A

S

g

SR L

X WA &' S K

A MNF) B2 XEZERNAEFTHBERRDEBEUNRR ZE LB

Reference class

Bl | B |REM| B | B | EES| BY | &M | KE IE| UK | ' RE| BE |RRTEE%)
2ith | 2654 0 10 (279 O 0 0 0 1 25 | 42 100 | 0 | 3111 85.31
B 0 1629 | 197 | O 1 0 517 0 0 0 0 0 1 | 2345 69.47
WEM| 327 | 49 | 692 | 0 | 5| 0O [220| O 3 |18 71 0 |87 |1472 47.01
Bith | 140 | 0 0 [414| 0| O 0 0 0 64 0 | 0| 618 66.99
2ih | 72 | 66 | 75 | 0 |337| O | 557 | O 1 6 0 | 1 |1117 30.17
BE)I5| 56 0 6 | 0 | 15| 200 | 65 0 0 0 0 | 0 | 342 5848
UserClass| &% | 56 3 65 [128]222| 0 |1283| O 15 |20 1 | 101 | O |1894 67.74
M | 55 0 0 0 0 0 0 8191 0 0 | 310 | 103 | O | 8659 94.6
Kie 0 0 0 0 0 13 0 755 | 7 0 0 12 | 787 95.93
s 15 | 49 0| 0 39 0 1 |418] O 0 | 0| 522 80.08
(G 0 0 0| 0 0 80 0 | 0|82| 0 | 0|95 91.6
T | 155 0 |25 0| O 0 0 0 | 0| 11 |1217 1408 86.43
RE 0 19 0 0 0 0 8 0 0 0 0 0 [372] 399 93.23
A8t | 3515 | 1781 | 1094 | 846|580 | 200 | 2702 | 8271 | 776 |490 | 1377 | 1521 | 473 (23626
HEEBE%) | 755 | 915 | 633 |489(581| 100 | 475 | 99 | 973 |853| 633 | 80 |787
0OA:80.56% Kappa:0.76
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103 2R3 E 3

B kB f(MMF) ~ %3 '33445;

® %Fﬁﬁ' %(MMF)
Tk RE ik

Bl 4.64 X Lip| T A 5E S & BN R
4612 kAR T Gr S 5

TP LB TR RS A B AR EY A - R el
Viger o T B TR R R A SR R R ARG TR R

iR A R PREE > FEPEN LG RFHI AL SELEITREFLEY
PG AR TG AL 2 A% o B % MNF (5 ehg k3 90 (A & k3
P2 AR R e 431 AT o 1IRAET 0 kG i R B 4 02 WBI H =
% NDVI > &£ 5 EVI > & 2328 HcE 3] enf 800 & (64.68%)82. 78 7 i€ » v
WH - % MNF {8 eng k3B ol 850 R (67.05%) % e > 1 0% RIE 7

:ﬂ:‘\
®
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13 R B E B LFE LI FLTL2 BT 11tk

pull'™

% GLCM I fpes A > e 3 854 A5 MNF 152 5 k38l

BEAE S o Tt Ak Y REBRFAEREZ WBI 2 NDVI L #£ 515
Bl 465 & GHT LG Ep i ? R &REEFOEWHE R Kappa &=
;I
% A31 KRR T R A & B o SRR A
MNF | MNF | MNF | MNF | MNF | MNF | MNF | MNF | MNF
- WBI ; ; ; WBI | WBI | wBl
o - ; NDVI ; - NDVI | NDVI | NDVI | NDVI
***fff ] - ] EVI ] EVI ] . EVI
®
i - GLCM | GLCM
(3x3) (3x3)

OA(%)| 67.05 | 7054 | 68.01 | 59.12 | 64.68 | 60.24 | 67.88 | 71.44 | 61.82
Kappa| 062 | 067 | 064 | 052 | 064 | 054 | 064 | 068 | 056
YR LI T T (VK E R )

80
70
:\3 60 -
"1,’( 50 -
% 40 -
% 30 -
R 20 -
10 -
01 +WBI +WBI
+NDVI +WBI
MNF +WBI +NDVI +EVI +GLCM NDVI NDVI
EVI GLCM NDVI EVI
mOA(%)| 67.05 70.54 68.01 59.12 64.68 60.24 67.88 71.44 61.82
Kappa| 62.00 67.00 64.00 52.00 64.00 54.00 64.00 68.00 56.00
B 4.65 -k BB T k3 A A R £ )

138




103 # 2 B g kg sz B 1 itk 1 i a4

e

Se r Sk B 2 B A TR R L RS 0 SR R de » kg
71.44%% = % 77.89% » Kappa &+ ¢ 0.68 < & 3 0.75(% 4.32) - 15 i % 4.33
0 MNF 13 2. B %388 e 5 TLREEE FEA 578 2 R4 a4 5 (1) kiR 3
()% #F - © ke i QB E © (D ﬁﬂ%rﬂﬂ%’: s AR o 4 434
b RS B R S A RS R B 0 B S 4 R TS (F 4.35)
@ﬁ@immﬂinwf%,@%wﬁ%ﬁﬁm%%%mgﬁ&’aﬁﬁ%

LA, ER E o o R E T AR A R A G R E et

%432 K BPIE A R A

MNF 4¢ ~ 5k 3 27 5k i
¥ i MNF MNF 4c ~ % 2§ 3 P RS
e
NDVI ~ WBI -
NDVI -
42 - nDSM -~ Echo Ratio ~
gl WBI |
Intensity
OA(%) 67.05 71.44 78.40
Kappa 0.62 0.68 0.75
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103 2 B4 E B L L it & 2?1 vk

L

# 433 K BB % MNF {22 3 35

A M A B 4

KEMNES HXZEMNF)EBER 8 MRBEEEME
Reference class
. - o . ol N N y ww
FKRHN| KBS | bk | SR | A | R | EE | AR | DRE | RS SRS | EENS | AR | 2SR | R | W (c;))
A 151 o | o | o | 3| o | o] o|70] 8| 61 0 0| o | 7 | 38| 3963
ke | o (1318 o | 0o | o | o | 0o|o0o|oO]| O 0 0 0| o | o |1318| 100
TH | 0 0 [4733|375| 0o | 0 | 9 |1277 2 0 0 |661|978| 52 | 8087 | 5853
S| 0 0 |122]415| 0 | 0 | 53 |368| O 2 0 |202| 0 |154 1322 3139
A& | 0 | 16| 0o | 0 (2066 0 | O | 0 | O | 176 | 444 0 0| o | o |2702| 7646
@y | 91 | 32 |122] 0 | 3 [1139] 0 | 72| 73| 62 | 104 0 0| 0o | 25 |1723| 66.11
User | 5| O o | 2] 4| o0 ] o0 |12321373] 0 | O 0 0 |169| 74 | 67 | 1921 | 64.13
sk | o 0 |630]|130| 0 | 0 |150 4025 0 | © 0 0 |263] 69 |121|5388| 747
Class ["m=1 9 ol ool s ]| o] ol o]f12031] o 0 o| 0| o |1165]| 96.14
wg | 55 | 0| 0| 0 |171|185| 0 | 0 |196]| 742 | 283 0 0| 0 | 67 |1699| 4367
@@ 4 | 22| o0 | 0o |175| 0| 0| 0o 0] 37|68 0 0] o | 10932 7339
®wEg| 15 | 0 | o | 0| 3| 0| 0] o019 15| 34 25 0] o | 3 | 114 | 2193
B | 1 0 |412] 7 | o | 0 |34 |41]0]| 0 0 0 |1612| 74 | 54 |2235| 72.13
®E| 0 0 |280] o | o | 0| o |201] 0| O 0 0 10 [1365| O |1856| 7355
Zm | 5 0 | 61]|62| 0| 0 |267|145| 65| 53 | 27 0 |191] 11 [1965|2852| 689
MET | 331 |1388(6362| 993 | 2426|1324 (1745 |6502|1543|1213| 1639 | 25 |3108|2571|2525|33695
EEBEEE(%) | 34.1 |45.62|94.96|74.39]41.79(85.16|86.03|70.6 |61.9 [72.59|61.17 [41.73 |100 |51.87|53.09|77.82
OA:67.05% Kappa:0.63
% 434 K EPI w3 LED n’g’d\: NS S A e éﬁ;ﬁ'—ixﬁ"i %
KERMNEBESXEZMNDEAXESHEERNRSENRNRR =L M
Reference class
. . | N N - o %
ACIRHE| KRS | Ak | B | T | B | B | AR | ORE | RS |G| EES AR | KE | B | &3 W (cyﬂo)
kR 153 o | o | o | o] o | o | o | o |4/ 26 0 0] o | 2 |221] 6923
KB | 0 |1359] o | o | 0o | o | o | o | o]|oO 9 0 0| o | o |1368| 9934
T | 0 0 |5060{234| 0 | o | 3 |1100| O | O 0 0 [309|1066| 37 | 7809 | 648
B8 | 0 0 |133(532| o | o |43 |280| 2 | 19| 2 0 [208| 1 |105|1325]| 40.15
@@ | 0 | 13 0 | 0 {2088 0 | 0| o | o |173]| 411 0 o] o | o |2685| 77.77
## | 91 | 1 | 55| 0| 2 |1201] 0 | 20 | 66 | 62 | 102 0 0| o | 26 |1626| 73.86
User | B3t | O 0| 3| 8] 0| o |12531354| 0 | O 0 0 |154| 61 | 68 |1901| 6591
#ZHk | 0 0 | 618|135 0 | 0 |1444323| 0 | © 0 0 |[240| 82 | 70 | 5612 77.03
Class [sm=| 13 [0 | 0| 0| 8] 0| o o136 72] 0 0 0| 0| 1 |1410] 9333
| 57 | 0| 4| 0 |174|109| 0 | o | 135|767 | 333 0 1| 0 | 8 |1666| 46.04
wEm| 2 | 15| 0 | 0 |154| 14| 0o | o | 7 | 52| 707 0 01| o | 18969 | 7296
g 10| o | o] oo oo o |15 33 25 ol o | o 87 | 2874
w1 0 |297] 38| o | o | 16 |115]| O 0 0 [1960| 51 | 89 |2567| 76.35
ZE | 0 0 |161] 3| 0o | o | o |174| 0 | O 0 0 5 |1305| 0 |1648| 79.19
2l | 4 0 | 31]43]| 0| o |286|136| 3 | 23| 16 0 [231| 5 |2023|2801| 72.22
st | 331 |1388(6362| 993 |2426|1324|1745|6502|1543|1213| 1639 | 25 |3108|2571|2525|33695
EREENEE (%) 46.22(97.91|79.53(53.58(86.07|90.71|71.81|66.49(85.29| 63.23 | 43.14 | 100 |63.06/50.76| 80.12
OA:71.44% Kappa:0.68
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13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3

# 435 K P % B LHRI 3»4‘: I TR SV A LA

KEHMESXEMN)EXENMAESTBER DB RZEERE

Reference class

KIEH | ZKES | PIpk | SRAE | | | B | Abk | ORE | RS MR | EES | MRS FE | RE | R *:; (:i)

KiEH| 167 0 0 0 0 0 0 0 0 54 7 0 228 | 73.25

KEg 0 |1369| O 0 0 0 0 0 0 0 22 0 1391 | 9842

PHk 0 0 |5687|134| O 0 4 |1560( O 0 0 0 89 | 14 | 0 | 7488 | 75.95

SR 0 0 | 89 |482| 0 0 4 1185 0 0 0 236 0 27 | 1031 | 46.75

SE 5 19| 0 0 |[2374| O 0 0 0 |287| 914 0 0 0 0 | 3599 | 6596

#Zy | 112 0 15 0 1 |1189| O 0 | 73| 65 64 0 0 28 | 1547 | 76.86

i 0 0 0 0 0 |1409|139| O 0 0 195|101 | 34 | 1878 | 75.03

User Class| #&#k 0 |270|184| O 0 | 42 (4316 O 1 0 272 | 18 | 114 | 5217 | 82.73

R 2 0 4 0 0 0 |1277| 16 0 0 0 0 | 1299 | 9831

B 37 0 16 (104 | O 0 | 181|711 | 163 0 0 0 | 74 | 1286 | 55.29

#EM| O 0 31 | 31 0 0 4 36 | 427 0 0 0 20 | 549 | 7778

E#s| O 0 0 0 0 0 0 0 5 0 35 25 0 0 65 38.46

TR 0 0 |301)|18 | O 0 0 [267| O 2 0 0 (2197 19 | 0 | 2972 | 7392

Z*E 0 0 0 0 0 0 1 0 0 0 0 0 |2419| 31 | 2451 | 98.69

EH 8 0 0 7 0 0 | 285]| 35 3 33 7 0 119| 0 |2197| 2694 | 81.55
ga=r | 331 |1388|6362| 993 |2426|1324|1745|6502|1543|1213| 1639 | 25 |3108|2571|2525|33695
TEEBEE %) 50.45|98.63|89.39|48.54|97.86(89.8 [80.74|66.38(82.76(58.62 [26.05 [100 |70.69(94.09|87.01

OA:78.40% Kappa:0.75

KERIT B RS AT % 4ol 4.66 0 FUERA B % BT 5 R MNF
B R EAL AR EHEIEL A L o & D~ RKE BN o0 A%
NE R SRR hd B AHRA T G e o - H BB A K
<~ BI(B 467)V #F R > BT HEML B M7 < > 7 Bt le(Fa BN
A %ﬁiﬂﬁﬁ%ﬁﬁﬁﬁﬁ% #ﬁﬁ¢W*%,ﬁ»%gﬁﬂﬂ

q

BLs
BRI ARG ¥ o R FELA S LR RT na\%#ﬂﬂiflli%fr?

Bl -84 RF)@R*h3 N2 > i A 5 aBEVREFRE > AL
FRaphl o ERARBE SRR OHRRL o
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103 &R # BBkl rs iz 1 vk 1 fF R 2

R

4-613 B AXNBHLIHEEIIRIFI*HE

M R R AER R 2 B &ﬁ%ﬁﬁiﬁﬁwm&’%vﬁ1%
RS SR RERE S 51 R 2% (W 4.69) 0 R A BT fi B A L
s im o el MERGAE S > R IEHMES P R B R EHA
BIOECRI* AR ARTRY RAB TR EASEE > L ERS
P ERFTEFBEFTREDLITEFHE > PR AI FTRAERF DG DOFER &

T

B A6 R A1* A h XK (2)E AN & (L) HE
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B2 A% B A oo S 5
Bl 469 M2 1% A A5 (L)EIHANAHS % (L) H32 L R

4-6.2 F it 3% (Object-based) 4 3¢

NPT EY T3 S8 RN S P O S
B AR RSB P TR B R A EST 0 B e
4-6.2.1 F ihs 2

o & B o (Pixel) it % 4+ 2 (Object)# > 7 & ie (7 8 A 2 »
i % Pt ek R R s B S BRA o A RB w2
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103 # A5 BB XL R LHIREL R 1 (75 3 ERAR S

bul"™

PRE BRI MBS R wELINT B Bkl S A
R o A= iTE 4 * eCognition i R RARFEZ ) S -
d T @ 1 (bottom-up) s B2 sV o fEF AR ¥ Bl o el B BRI R
MEBFTEHESNL > FTEFRR FETRT AT H EHEMRY LR
[k nmps R o bR R Y 22 R 5k

EE %T"]t*_k,"i’ﬂ}ﬁ%ﬂ i 2RGE 7 FAP OGRS RIERAEF > 7 1
] A ) E R BRI RE 0 B 470 L5 R R SR B s 218

& B AT LR R Nt 2 A R o UG A D 0 R AT A H Tk
~ERBRFESESTFZSE o d 5L - BRI R F
Fe T B CRFHMET s R B RE N RMEE S LSRR T
Wo wABITED G FLHFHGA L > 12 MNF~NDVI~EVI - WBI & %
HEMR L SRR T TR ﬁébé}@p“f%?g?f}:i?},f‘gﬁ nDSM- Intensity~

—R

EchoRatio % £ 33 o S BA BB LR T 5 B4 d WRIHRRAR > # 7k
rﬂ—?%ﬁzﬁai ’éfcia%f"“%'l“ifs_ a“l%‘rrié " F]p L&Aléﬁff;?}ﬁxf’f%‘é“ ’

OELié&ﬁ%#ﬁMQﬁ%ﬁ %i QF?*ﬁm& ' © & (Scale) %
SR HPRGEEEIL1E L RA

w
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103 & A4 E S Ll L s &2 ¥ 1 (v 1 e A -

R
e

4-6.2.2 s 17

%’»W\%Jf%%%é R G RERAAT  E A R AT E R
%

N TE B A B2 I T A

BAHIY o IS BT Frie o ¢ F & ok WL
o~ 2 St 22 k@B TR AL 2 X B AE P o
FI* 2P 2 F T RS PP RIEERT F RSSO R o 4o
A1tz 25 55T BAGRLITE A pREEPESF LG 0 H A
TR RER Rl G R BT P F A JEx 4 sEr (Grey Level Co-occurrence
Matrix, GLCM) 4 {7 & 72 4+ #ic(Haralick,1973) » I & * 4§ (Entropy) ~ 353 |+
(Homogeneity) % £ i* GLCM 'L o B fe iz 304 » f]% &2 218 & B 297
E3 20 o F R R BEFEEGERE) VR RET
AT B2 «#%ﬁ?%o&%$ﬁﬁi*ﬁ%&?§@’?ﬁﬁﬁ%ﬁﬁ
B om Pl E e B R (Ao R 4.72) 0 R Gp B E DB R IR 0 VR e 4R
WA R M REAREE S b 7 .”-—’F% N a2 AR DLER (4o
Bl 4.73) » ¥ 3F * A EF i B o

@4n%¢%%%&,nkﬁf(d"*F%“H)'ﬁﬁ?ﬁﬁ)
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103 & i B § ki kd g £ 2 B* 11tk i

R
e

Area
[153.7215686 - 3704.4538] StdDev.; 654,473

[115.54117865 - 1146.4117647] StdDev.; 222 9194545
1 1218.0 2435.0 3852.0 4869.0 B086.0 T303.0 85200 9737 Overlap : 0.71

Length/\Width (S)

[1-3.9333333] StdDev. 0.671
ﬂu.n.mu. R T [1.0852745 - 10.749] StdDev.: 2.0994189
& 3 20 148 175 203 23 Overlap: 0.36
Density (S)
[1.0235204 - 2 2823529] StdDev.: 0.2927245
.mllluu.ujL TR PR [0.5411765 - 1.9882353] StdDev.: 0.3341982

0 0.3 0TE 11 1.5 1.5 23

[
(1]

3 Overlap: 0.28

Bl 4.73 Bl A (¢ 28 24 LA R)

P A 45 e R A2 R Ao 474 SR 0 BB A H R R TR e 6

R
T

N

T AT B d R LY 2 g ik 2 e ]

TERAEMSEER

EEENH

ENHISRE

Bl 474 % & % 4 1 BlE in A
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4623 ﬁ’»}&g ﬁ-/z‘Aw\LK\F'

BARIT iR A AR T (T E AT ERE SRR 0 R R R B & A e
FHE & £ Ardpu| BB IR S et B UL A T RS D RTER
I BARREE ATTREVRE ?fimﬁﬁﬁ}ﬁiﬁl AT A LR ]

2 B BERARA P14 A T AL B AR R A o TP BOARITE A B R
AR TSR T AR W ﬁ%W%m%%éFH%’ﬂ%%%@

FEAEAGERE

4-624 2o EHRE TR

ARGEH LI AEEETR s AR RS RS 4
SR T R S R Ot R B R Ao 4750 MR
PR RHE SRR BB E c AR ASEHLA I RO FEETR TR
S (73 2 &r%}476v¢kq\%$ﬂ % shape file ¥ 2 it £ % 27 £ & >
WA F O RAEI D A RS N RRTESIFI R T YR
B g- oladRI s 53R AR NPT LA BGIERDLIEE

T e o

—H
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103 # R B B k¥ kd Hgwip £ 2 i+ 1 1

¢ =)

¥
el
™™

4-6.25 L. /?J ¥ «f’" 1= \*E I%’\ln\ LK\F'
1k s 4 ficie & B A 20

AR B AR B AE 0 B A MNF B GE 7 4 5 T - 4o
Hife ki rm ;}F]ﬁl_ 2L BT A TR AR A S 2 SRR 1SR TR VA SR
o RURE SRR RN P g R T 4 4360
FLHF L MNF B o 86 i fie &5 ¥ 10 A B4 » WBISNDVI ~
EVI {5 > ra4e » WBI § # iz enggad st % > ¥ - 2 5 B2 4 » NDVI & EVI i
FESHRARAG RS 0 LS BB IPESHAEK 5 S GLCM
RIE S R RS L 0 "MK % A kappa + %4 0.56
B A N A SRR NDVI 2 EVI § B 230 0 @ 47 2 5N0plaR e g e <

FER TS

©UOWBIE F B R T i 48R Emn » NDVI ~ EVI ~ WBI #p]:# » &
%'*"ﬁ‘-li'?«i 72.5% > kappa & 7 0.66 > & {s L K iE B 4.77 B & 2N
NP REEZ K o
% 4.36 U Lijp) F R e ;fl/g'»lﬂ\ RE R %
MNE | MNFE | MNE MNF MNE | MNE | MNE
- WBI - - ] ] WBI
ek ] ] NDVI ] ] NDVI | NDVI
REES A i - EVI i EVI EVI
ly‘g
; ] ; ] GLCM ; ;
OA(%)| 69.2% | 70.6% | 68.3% | 69.2% | 64.1% | 68.2% | 72.5%
Kappa | 0.63 0.64 0.61 0.63 0.56 0.61 0.66
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13 2R3 B3 LF L LEHIFEE2Z B* 1 iF% 1 fFRdR2 3

AY VA
YR R T CK LU TER)
80.00
—_ 70.00
o
2\. 60.00
#X  s0.00
ﬁ 40.00
ﬁ 30.00
20.00
@ 10.00
0.00 e
+
MNF +WBI +NDVI +EVI +GLCM *NDVI NDVI
EVI
EVI
m Y14 0A%) | 69.20 70.60 68.30 69.20 64.10 68.20 72.50
YitfKappa| 63.00 64.00 61.00 63.00 56.00 61.00 66.00
m{%TROA%)|  69.22 64.11 70.64 67.80 35.66 69.42 54.25
a7t \Kappa| 63.00 57.00 65.00 61.00 30.00 63.00 48.00
B 4.77 L P k3§ #fﬂ:ﬁ"f%ﬁ R 3T B
2% ¥ s ke e & Bk A N

Ll e de 258 A 5 B 4o B 4.78 0 M R IR 4o 4.37 5 4 » NDVI~ WBI
2EVIS 7 M A B iR > BB 479 VL F L kR %
FUFIR e b kR RGP 0 » FIRERGERE S EFLS T S
S VR R LB HED o L LFd AE P
R EAFR S GV NR- B A REF LA REF -

B FRROURR AR KRR R G EEARBER AR
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13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3

K AT AP BRI dek R s B o KRR AR R
m%ﬁw,fﬁgagyﬁﬁwﬁﬁﬁﬁ’*ﬁ*%%ﬁk$ﬁ‘fﬁﬁ@
M T S A (R 480 )5t VLR R 0 2 R
AR s @#HQ»z%xﬁ,%ﬁ¢wﬁﬁﬁzﬁ’%ﬁ&%%&%ﬁ
AR (4R 480 Y) - AABF LBRAFE s FLE BES > L2 RT]
AT 0 RS PR BB PR B kg 0 A B P R
PIFE Tl 5 kit e @ 3N A R R 12 RO ik B AR 5 2

AL RA -
F 437 X LR E LA R A
Bk MNF MNF 4e » Sk 2§ 33 e MNF 4¢ ~ Sk 3% 27 5k if 4 i
NDVI ~ WBI ~ EVI ~
Fr i - NDVI ~ WBI ~ EVI Echo Ratio ~ nDSM -~
Roughness ~ Intensity
OA(%) 69.2% 72.5% 82.6%
Kappa 0.63 0.66 0.78
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Bl 4.78 L LB T B k¥4 %'é’w—*rfﬁ:( )E & ﬁ” kFFTR()SHES &
(2 3% 2 87 Sk W s Bl Sl © R i 16-7)5k (shape)E £ & 0.1
T % B (compactness)# € 5 0.5 B ARIT A 5 S ficAl F Sl r ER E 0.2)

=\
Rl

Kol B &
90
—7kiE
80
(N
70 / —
g €0 S
S5 —EMm
% i
E — &M
» e
20 =T
10 — B
=i
0
363 508 654 799 945 REEH
wavelength{nm) —iEE)2

B 4.79 X LR R b 0k 2 B
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103 & BB S XHe LEfirEs L v 1ivs e S ]

BRI LURR MNF+ £ 33 3 e MNF+ 3£ 33 45 st ok if 33 i
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103 & B3 E B Ry X Hpri &2 u* 1 itk LTRSS
% 438 '\ 0, '}E'J T B R e N R B s SR A B A
XK AEBSEAZEMNDBEXEFSHEN DENRREERE
Reference class
JKEE | OB | B | Bl |REMRE | MM | R | BY | EES B | BE |TE| #E | EREBE%)
JkgE | 743 | 54 0 0 0 0 0 0 0 0 26| 0 0 823 90.28
E 7 | 132 | 10 | 418 0 0 0 0 1 0 9% | 0 0 664 19.88
B | 32 0 |1948]| 8 13 [100] © 0 |657 0 0 0 0 | 2758 70.63
Eiih 0 5 10 [1761| 63 5 | 346 | 0 0 0 145| 0 |158 | 2493 70.64
B | 57 | 107 | 136 [ 276 | 1171 | © 0 0 | 402 0 0 0 0 | 2149 54.49
B= | 45 0 154 | 404 | 69 [339]| O 0 [103 0 4 | 110 | 0 | 1228 27.61
UserClass | 14 0 0 0 11 0 0 [ 779|511 ]| 0O 0 0 0 0 | 1301 59.88
A 0 0 0 154 0 0 | 388 |11100| © 0 0 0 0 | 11642 95.34
EY 0 114 | 34 | 190 | 100 0 0 0 [1035 0 0 15 0 | 1488 69.56
BES| 0 0 186 | 360 | 57 10 0 0 [524| 200 |19 | O 0 | 1533 13.05
i 0 0 0 | 370 0 0 0 [211] 0 0 518 | 0 0 | 1099 47.13
s 0 75 2 0 0 0 0 0 |195 0 0 | 4% | 0 762 64.30
T 0 0 0 52 0 0 0 0 0 0 264 | 0 [1419] 1735 81.79
#a=t | 884 | 487 | 2480 | 4004 | 1473 | 454 | 1513 |11829|3056| 200 |1249| 630 |1579| 29838
FEEBEE %) 84.05|27.10 | 78.55 |43.98 | 79.50 |74.67|51.49 | 93.84 (33.87| 100.00 |41.47|77.78 |89.87| 84.05
OA:72.51% Kappa:0.66
A 430 N LRIT B kR e » Lok o %@Mw il
XKWAEBRBSHXEZEMNDEALEZRN LA EFHENPBERRBRE=ZHEE
Reference class
JKEE | JOE | EES | Bl |[REMRE | MM | FN (B | EE8E Bt BE | TE | #F | EREBE%)
JKBE | 637 | 54 | 67 | 224 0 0 0 0 0 0 26| 0 0 | 1008 63.19
S | 79 [ 360 | O | 155 | 104 | © 0 0 0 0 0 0 0 698 51.58
B | 46 0 [2359] 179 0 [100] O 0 |140 0 0 5 0 | 2829 83.39
B | 59 0 7 | 2689 318 | 0 | 51 0 0 1 356 | 0 | 211 | 3692 72.83
REH | 55 0 28 | 307 | 502 | 0 | 295 | 0O 0 0 23] 0 0 | 1210 41.49
RE 0 0 0 276 | 0 0 0 0 0 0 0 276 100.00
UserClass | 4 0 0 0 0 [ 643 ] 91 | 0 0 0 0 0 | 734 87.60
B 0 0 0 1 0 0 | 524 [11731] © 0 0 0 0 | 12266 95.64
EY 0 73 | 15 0 441 0 0 0 [2766 0 0 19 0 | 3314 83.46
BEIG| O 0 0 0 0 0 0 0 0 199 0 0 0 199 100.00
ES i 0 0 3 | 439 0 0 0 0 0 0 628 | 0 |100 | 1170 53.68
BE 8 0 1 0 108 | 78 0 0 [126 0 0 |591] 0 912 64.80
TE 0 0 0 0 0 0 0 0 0 0 216 | 0 |1266| 1482 85.43
=t | 884 | 487 |2480| 4004 | 1473 | 454 | 1513 |11829(3056| 200 [1249| 630 |1579| 29838
EEEBE%) 72.06 | 73.92 |95.12| 67.16 | 34.08 |60.79|42.50 [ 99.17 |90.51| 99.50 |50.28|93.81 |80.18| 72.06
OA:82.60% Kappa:0.78
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EREFTHENE 2L AL LR o d it L BT UFRIWNFE PR Z2F - B
FZABVHPLBRPEDORSFREF AR 0 K2 ARE R P
bed gt > FIEE NS PRI RAKE 2 FRE R T ERE A K
BEEA R G E R
3440 L LR LR CLE
KT K | VA | ERE | B | SEEMb | R=E | ITh | Ak | BB | EEhE | B | EE | ¢oE
R EEAERT | 84.05% |27.10% | 78.55% | 43.98% | 79.50% | 74.67% |51.49% | 93.84% | 33.87% | 100.00% | 41.47% | 77.78% | 89.87%
MNF+363i
ERIERERE | 90.28% |19.88% | 70.63% | 70.64% | 54.49% | 27.61% |59.88% | 95.34% | 69.56% | 13.05% |47.13% | 64.30% | 81.79%
MNF+ | ZEZEERERE | 72.06% |73.92% | 95.12% | 67.16% | 34.08% | 60.79% |42.50% |99.17% [90.51% | 99.50% |50.28% |93.81% | 80.18%
SEFL LI | [ RIERERE | 63.19% | 51.58% | 83.39% | 72.83% | 41.49% | 100.00% | 87.60% | 95.64% | 83.46% | 100.00% | 53.68% | 64.80% | 85.43%
R EEAERT | -11.99% | 46.82% | 16.57% | 23.18% | -45.42% | -13.88% | -8.99% | 5.33% |56.64% | -0.50% | 8.81% |16.03% |-9.69%
WEE
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(m) (m) (m) (m) (m) (m)
kel | 264 il | 144
kw2 | 3.07 P2 | 099
. 1.74 0.67
k43 | 116 i 3 | 252
kwga | 111 1.82 079 | P4 | 201
k485 | 1.23 J# 1| 195
k6 | 212 Ry 2 | 130
kA7 | 143 Ry 3| 141
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£ 0.62 & 4
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R BFHGEF PR R A 442 L7 5 X R s B4 » WBI
IWNL&Bnﬁi%9ﬁ$%%$%%&%’mﬁ%GUWMJ?MWa

7L

T

—

67. 1% FRMH R > BApEAT R @ * MNF B ijens i R > = %

Ble & BB dp R aipliEY g R A » GLCM s %
B o Efl o R4 » WBISNDVI 2 EVI thie & > #7357 i R A

Sho o mBAEH o d £ EF(F 4B FE B S 2 T N e
B o
% 442 - }\}E./?J ¥ Sk F‘H‘ 5}'34452 E'. l%'\/ﬂ\ ‘):"F' el é‘%\
MNE | MNE | MNF | MNF | MNE | MNE | MNE | MNF | MNF
~ | wal ] _ _ ~ ["wal | wal | wal
% 2§ ] ~ [nowi | - _ | NDVI | NDVI | NDVI | NDVI
'#”*'f ] ] ] EVI - EVI - . EVI
ik
i - GLCM GLCM -
(3*3) (3*3)
OA%) | 72.0% | 72.1% | 72.1% | 72.1% | 67.1% | 72.2% | 67.1% | 72.2% | 72.5%
Kappa| 0.68 | 068 | 0.68 | 0.68 | 062 | 068 | 062 | 068 | 0.68
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(47 258 2 5E S B TR s B S * R S8k 153k (shape)#E £ 5 0.1~
?ﬁ%&(compactness)%é:a‘_ % 05 BHRIT A #502 A F Sl TERE 0.2)

Z 443 KRR TR SR R L

MNF 4e » Sk 2§ 22 5k 52
2% MNF MNF 4c » Sk 28 4 i

F='d

NDVI ~ WBI ~ EVI

T - NDVI ~ WBI ~ EVI Echo Ratio ~ nDSM -~

Roughness ~ Intensity
OA(%) 72.0% 72.5% 81.6%
Kappa 0.68 0.68 0.78

162



103 # 2 # B g ks sz Bt 1 ivsk RN -

* 7

- IRt - MNF+ 3k 23 3% pc MNF+ & 2§ 43 pict ok 1%
B
MNF+ € 3# 4 fic MNF+ 5k 23 43 itk iF 43 i
kg 74k
BRI MNF+ -k 2 4 fic MNF+ & 2 3 fict 5k iF

R R B RR

MNF+ 3k 28 45 i MNF-+ % 2 32 ot sk i 3
B 4.84 K BRI % B 3R i

163



103 &R # BB Lw ki irstz Bt 1ivs 1 iFRIREF
"g ¥ 1= ( 7 Y v w

F 444 K BRI T B B tjte » kA iR A R 4
KEANBSXZMNDE SEZRHHAERDBARREER

Reference class

KEE | ST | BB | i |BEi | RE | RE | B | RE | M4 | B4 | ORK | By [EEs| s | BE | ERE
BE%)
UserClass| 7K8& |1335] O 0 0 0 0 0 0 0 0 0 1335 |100.00
s 13 [2255| 16 51 178 0 0 0 0 0 0 0 2513 | 89.73
B 0 0 468 | 301 | 124 0 0 0 0 130 25 0 1048 | 44.66
Eih 0 0 0 1452 | 43 0 0 77 0 0 103 0 0 0 455 | 2130 | 68.17
FEM| 0 128 79 0 1311 0 0 0 0 0 0 2 0 0 0 1520 | 86.25
SRE 0 0 0 0 0 305 0 0 0 0 0 25 0 0 0 330 | 9242
RE 0 0 0 30 20 0 601 | 42 0 272 | 414 0 0 0 183 | 1562 | 3848
i 0 0 0 100 0 0 115 (2290 1 191 | 46 0 0 0 0 2743 | 83.49
XE 0 0 0 0 0 0 0 645 | 28 0 0 0 0 0 673 | 95.84
I 0 0 4 113 0 0 280 | 251 | 116 |5751| 2496 0 0 0 81 9092 | 63.25
HEH 0 0 0 190 0 0 27 1 467 | 3649 0 0 0 86 | 4420 | 82.56
JKEM | 0 12 148 0 33 0 0 0 0 45 0 173 3 0 414 | 41.79
EY 0 0 42 0 16 0 100 0 0 4 646 0 808 | 79.95
BE%| 0 0 0 0 0 0 0 0 0 0 0 25 25 [100.00
i 0 0 0 0 17 0 4 0 0 21 | 171 0 0 0 885 | 1098 | 80.60

485t | 1348|2395 763 |2237| 1726 | 321 |1000|2787| 763 |6795|6879| 403 | 933 25 11690 | 30065

FEEBE %) |99.04(94.15|61.34|64.91| 75.96 |95.02(60.10(82.17|84.53|84.64|53.05| 42.93 (69.24| 100.0 | 52.37 | 99.04

OA:72.48% Kappa:0.68

% 445 KRR W B RGH R e » R L s iR A B 4

KEAEBS X MNHEXENMAERFRBDERN D BANRR = E B

Reference class
JKEE | JUE | EES | Bt | REBM | BE | RE | B | RE | M1 | M | KEM | BY) |EEE| Bt | 425 ;Jggi)
7kgg |1335| O 0 0 0 0 0 0 0 0 0 0 0 0 0 1335 | 100.00
E 13 [2355| 18 0 293 0 0 0 0 0 0 2 0 0 0 2681 | 87.84
B 0 0 582 | 116 79 0 0 0 1 70 0 62 25 0 0 935 62.25
B 0 0 0 1559 | 38 0 90 0 0 0 0 0 0 0 234 | 1921 | 81.16
REM| O 40 0 244 | 1244 0 0 0 0 0 0 4 0 0 0 1532 | 81.20
RE 0 0 0 0 0 305 0 0 0 0 0 0 0 0 0 305 | 100.00
RE 0 0 1 30 30 0 862 0 0 13 0 0 0 0 137 {1073 | 80.34
User Class | 1815 0 0 0 0 0 0 0 [2404| O 195 | 216 0 0 0 0 2815 | 85.40
HE 0 0 0 42 0 0 0 0 762 0 0 0 0 0 0 804 9478
MHED 0 0 0 0 0 0 0 141 0 |5740|1517 0 0 0 0 7398 | 77.59
A 0 0 0 175 17 0 0 242 0 729 | 5146 0 0 0 52 (6361 | 80.90
KM | O 0 111 45 4 16 0 0 0 28 0 314 84 0 0 602 52.16
ety 0 0 45 0 21 0 0 0 0 0 21 658 0 0 745 88.32
BE%| 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 25 100.00
i 0 0 0 0 0 0 48 0 0 0 0 0 0 0 1267 | 1315 | 96.35
4 1348 | 2395 | 763 |2237| 1726 | 321 |1000|2787 | 763 [6795|6879| 403 | 933 25 |1690 (30065
EEEZEBE%) 99.04 (98.33| 76.28 {69.69| 72.07 |95.02|86.20|86.26|99.87|84.47|74.81| 77.92 |70.53| 100.0 | 74.97| 99.04

OA:81.68% Kappa:0.79
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7K EE JKEE | Vs | ERE HEH | CR=E | BE | B | 2E
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{6 P K51 [100.0%|89.73% | 44.66%
A FEEEE99.04%
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AR A
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68.17%]| 86.25%| 92.42%)38.48%83.49%95.84% 79.95%(100.00%80.60%
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FEA 0 FIU o BT A SRR 0 B R R S R o M e i
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PRAD SRR G AEEA KA R R AR R] & o BLRE 4897 F
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13 2R3 E3 L@ e LdPFEE2 B* 17k 1 fFRdR2 3

% 447 v g KB 2 Worldview-2 8 i B4 Bk B )

KR KER | M | ERR | R | #REEMt | OHE | RE | R | RE | rrék | Ak | Kei | B | EENS | Eitr

Zoestlh | AEFEENE | 82.27%]|69.56%|52.56%)| 65.27%| 61.99%|59.81%)| 25.70%| 69.00%|84.80%]|56.35%) 61.92%)| 43.42%)|68.17%| 100.0%|50.24%

| [HHEKEE | 58.43%)|65.85%|58.97%|58.24%)| 84.38%|91.43%| 52.02%)| 57.10%|62.82%(60.61%| 59.87%| 48.21%|79.80%| 50.00%)|64.17%

s | EEENE | 99.04% |98.33%)|76.28%69.69%) 72.07% |95.02%| 86.20% |86.26% 99.87%(84.47%|74.81%| 77.92% |70.53%| 100.0% |74.97%

| HHEREE |100.00%(87.84%(62.25%)|81.16% | 81.20% |100.0%| 80.34% |85.40% |94.78%|77.59%| 80.90% | 52.16% (88.32%| 100.0% |96.35%

EFEFENSE | 16.77% |28.77%]|23.72% | 4.43% | 10.08% |35.20%| 60.50% [17.26% |15.07%(28.12%|12.89% | 34.49% | 2.36% | 0.00% |24.73%

EREIEE | 41.57% [21.99%| 3.28% [22.92%| -3.18% | 8.57% | 28.31% |28.30%|31.96%16.97%|21.03%| 3.95% | 8.52% | 50.00% |32.18%

ERES S | otk | 1109 | 1666 | 401 | 1460 | 1070 | 192 257 1923 | 647 | 3829 | 4254 175 636 25 849

BotHE | motiE | 1335 | 2355 | 582 | 1559 | 1244 305 862 2404 | 762 | 5740 | 5146 314 658 25 1267

B 20.38%(41.36%)45.14%( 6.78%)] 16.26%)58.85%( 235.41%( 25.01%|17.77%)|49.91%] 20.97%| 79.43%| 3.46%| 0.00%]49.23%

% 4.48 v % Worldview-2 4 B2 8 oA 81k B %)

KR KEG | JWAE | RS | RN | #REEML | OH=E | RE | EE | RE | Uk | Ak | R | Y | B85 | Eit

4 EY | EEEEREE | 77.45% | 79.96% | 44.95% |58.69% | 54.46% |59.81%| 27.40% |57.70% [84.80%|48.62%)| 43.64% | 42.68% [58.95%| 100.0% |47.93%

| [EREREE | 75.32% | 63.14% | 48.72% |52.63%)| 79.93% (58.54% | 50.83% |35.65% |63.25%|53.26%|49.25% | 37.47% |76.07%| 59.52% |65.75%

SUZES | LEFEENEE | 82.27% | 69.56% | 52.56% (65.27%| 61.99% |59.81% | 25.70% |69.00% [84.80%(56.35%|61.92% | 43.42% (68.17%| 100.0% |50.24%

| R EKEE | 58.43% | 65.85% | 58.97% |58.24%)| 84.38% (91.43%| 52.02% [57.10% (62.82%|60.61%|59.87% | 48.21% [79.80% | 50.00% |64.17%

EFEEWE | 4.82% |-10.40%| 7.61% | 6.58% | 7.53% | 0.00% | -1.70% |11.30% | 0.00% | 7.73% [18.28%| 0.74% | 9.22% | 0.00% | 2.31%

WEE
[HERIEIEE (-16.89%| 2.71% | 10.25% | 5.61% | 4.45% (32.89%| 1.19% |(21.45% (-0.43% | 7.35% [10.62%| 10.74% | 3.73% | -9.52% |-1.58%

TERESTHE | 4R B | 1044 1915 343 1313 940 192 274 1608 647 | 3304 [ 2998 172 550 25 810

BRITHECE QR L+ | 1109 1666 401 1460 | 1070 192 257 1923 | 647 | 3829 [ 4254 175 636 25 849
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T1-2 2787185.7524 310629.9874 408.2403 1.0000
T1-3 2787184.2707 310635.9454 407.7142 1.0000
T1-4 2787190.6917 310630.3402 407.1888 1.0000
T1-5 2787191.2600 310638.4830 406.5647 1.0000
LOALB R B - kB SR £
& LR 25
7o H éi*}-& 0
Tami 3.5mm
Ll 1.1 mm
BX A 5.4 mm
LGP R B S
LS LR N LR E 4% h B
T2-1 2788548.5909 | 311634.6276 207.0575 1.0000
T2-3 2788548.3558 | 311629.6522 209.6547 1.0000
T2-4 2788543.1081 | 311635.5596 210.0166 1.0000
T2-5 2788539.9323 | 311630.3961 210.7276 1.0000
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SRR /S 19

EINTIER S o 0

T a4 5.6 mm

Gl gl 1.7 mm

B A 8.6 mm

LB F B 2 e
LS L4E N A E &% h v
T3-1 2788270.1499 | 312107.1248 335.2462 1.0000
T3-2 2788271.5547 | 312103.8040 335.3386 1.0000
T3-3 2788265.6662 | 312106.8732 335.1648 1.0000
T3-4 2788267.7134 | 312108.9673 335.2582 1.0000
T3-5 2788267.1816 | 312112.6296 333.8413 1.0000

LALRl % % = ot B3R £

SRS S 22

7 i HLAR 0

T 3nih £ 5.1 mm

i 2 0.9 mm

B A 6.5 mm




L LR T
* L & 45 N TR E &A% h e
T4-1 2789047.2681 | 313187.1838 108.8259 1.0000
T4-2 2789049.9425 | 313183.3006 106.7166 1.0000
T4-3 2789054.6029 | 313190.0568 106.2870 1.0000
T4-4 2789056.0124 | 313183.2735 104.9739 1.0000

LLGpl R & o RO R AR 4

SR (1 18

F i F ML 0

Ty £ 3.4 mm

T m L 2.1 mm

-2 8.0 mm
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¥ - 3

R R KRR S T30 A 20 2 B imA
S1 20 2.7mm 1.2 mm 5.0 mm
S2 26 1.9 mm 1.1 mm 4.5 mm
S3 17 2.0 mm 0.8mm 4.1 mm
T1 25 1.5 mm 0.5mm 2.6 mm
T2 24 1.5mm 1.7 mm 3.2 mm
T3 21 1.5mm 0.7 mm 3.2 mm
T4 17 1.8 mm 0.6 mm 3.0 mm

¥ = ¥
Sl 20 2.1 mm 1.4 mm 4.9 mm
S2 28 0.8 mm 0.4 mm 2.1 mm
S3 17 1.5 mm 1.0 mm 5.0 mm
T1 25 0.8 mm 0.3 mm 1.5 mm
T2 24 0.9 mm 1.3 mm 1.5 mm
T3 21 1.0 mm 0.4 mm 1.9 mm
T4 24 0.9 mm 0.3 mm 1.8 mm

¥ = ¥
S1 25 0.7 mm 0.4 mm 1.7 mm
S2 25 1.0 mm 0.5 mm 2.1 mm
S3 19 1.0 mm 0.4 mm 1.7 mm
T1 23 1.1 mm 0.4 mm 2.2 mm
T2 19 1.0 mm 0.4 mm 1.7 mm
T3 22 1.4 mm 0.6 mm 2.7 mm
T4 18 1.0 mm 0.5 mm 2.2 mm

¥ = #p
S1 18 0.9 mm 0.5 mm 2.0 mm
S2 23 0.8 mm 0.4 mm 1.8 mm
S3 20 1.2 mm 0.6 mm 2.4 mm
T1 23 1.1 mm 0.4 mm 2.2 mm
T2 20 1.0 mm 0.5 mm 2.0 mm
T3 21 1.0 mm 0.4 mm 2.1 mm
T4 18 0.9 mm 0.3 mm 1.5 mm
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X2 ]l 0 00 08 88 53 14| SD:  22.180

X1 VAL 1E[ 339 01 20] 339 01 12 271 06 50| HD: 22176

1.548 ] 159 01 23] 339 01 15 88 53 12| AH: 0.481
X2 2] 180 00 08 BS = 1.498

E| 9 05 37 91 18 31| SD:  28.568

B[ 69 06 54 339 01 17 268 41 25| HD:  28.561

& 249 06 57| 339 01 20| 339 01 16] 91 18 33 AH: -0.519
#{ 270 05 37 ES = 1414

X2 E|l 0 00 14 88 53 06/ SD:  22.180

X1 B1 1E| 354 51 20] 354 51 06 271 06 42| HD: 22176

1.548 @| 174 51 20| 354 51 03 88 53 12| AH: 0.481
X2 &) 180 00 17 BS = 1.498

E[ 90 05 38 84 58 15| SD:  61.362

B[ 84 56 45 354 51 07 275 01 43| HD: 61.126

& 264 56 49| 354 51 08] 354 51 06] 84 58 16| AH: 5.552
| 270 05 41 ES = 1.375

X1 E[ 0 00 10 95 01 58| SD:  61.366

XB1 B 1E| 158 57 04] 158 56 54 264 58 00| HD: 61.129

1.365 2] 338 57 07| 158 56 51 95 01 59| AH:  -5.549
X1 f#] 180 00 16 BS = 1.531

E] 90 05 38 86, 09 00| SD:  45.685

B[ 249 02 38] 158 57 00 273 50 56| HD: 45.582

B 69 02 34| 158 56 55] 158 56 55] 86 09 02| AH: 3.048
#{ 270 05 39 ES = 1.384

XB1 ]l 0 00 09 93 34 35| SD: 45.673

XB2 B3 1E| 207 34 48] 207 34 39 2660 25 33| HD:  45.584

1.350 Bl 27 34 49| 207 34 43 93 34 31| AH:  -3.043
XB1 1] 180 00 06 BS = 1.545

E[ 90 05 38 80 45 45| SD:  44.494

=] 297 40 21| 207 34 43 279 14 31| HD: 43917

#1117 40 21| 207 34 39 207 34 41] 80 45 37| AH: 7.046
| 270 05 42 ES = 1.448

XB2 |l 0 00 11 98 59 58| SD:  44.465

XB3 B4 1E| 223 45 21| 223 45 10 261 000 20| HD: 43918

1325 @ 43 45 16 223 45 09 98 59 49| AH:  -7.036
XB2 #] 180 00 07 BS = 1.408

E[ 90 05 35 79 23 25| SD:  41.332

B[ 313 50 42| 223 45 o7 280 36 35| HD: 40.625

#1133 50 41| 223 45 10f 223 45 09] 79 23 25| AH: 1.525
| 270 05 31 ES =141

XB3 E[ 0 00 06 1000 15 54| SD:  41.291

XB4 XBS E| 121 15 12] 121 15 06 259 44 00| HD:  40.630

1.345 @] 301 15 16 121 15 09 100 15 57 AH:  -7.516
XB3 2] 180 00 07 BS = 1.502

E[ 90 05 39 82 25 43| SD:  35.842

=] 211 20 52] 121 15 13 277 33 59| HD: 35.530

B 31 20 54 121 15 120 121 150 10] 8 25 32| AH: 4.631
| 270 05 42 ES = 1.435
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XB4 El 0 00 09 97 31 03] SD:  35.844
XBS B 1E| 203 39 00 203 38 51 262 28 55| HD: 35536
1.446 @ 23 39 00l 203 38 53 97 31 04] AH:  -4.634
XB4 & 180 00 07 BS = 1.39
El 90 05 40 84 37 50| SD: = 34.154
B[ 293 44 32| 203 38 52 275 22 06| HD: 34.004
@] 113 44 29| 203 38 48] 203 38 51| 84 37 52| AH: 3.347
| 270 05 41 ES = 1.295
X1 E=l 0 00 08 88 27 01| SD:  28.574
XAl A) | 163 08 44| 163 08 36 271 32 53| HD:  28.564
1.263 | 343 08 40| 163 08 33 88 27 04| AH: 0.517
X1 & 180 00 07 BS = 1.518
El 90 05 37 101 13 06| SD:  44.348
B[ 253 14 10 163 08 33 258 47 02| HD: 43.501
@ 73 14 07] 163 08 30| 163 08 33] 101 13 02l AH: -8.774
#{ 270 05 37 ES = 1.41
XAl El 0 00 12 78 44 23| SD: 44.360
XA2 VA3 E| 157 45 10 157 44 58 281 15 35| HD:  43.506
1.398 @] 337 45 13| 157 45 01 78 44 4| AH: 8.772
XAl @] 180 00 12 BS = 1.288
El 90 05 37 102 52 45 SD:  31.59%4
=] 247 50 40| 157 45 03 257 07 03] HD: 30.799
B 67 50 42| 157 45 02} 157 45 01} 102 52 51| AH:  -7.049
& 270 05 40 ES = 1.404
XA2 El 0 00 12 76 43 22| SD:  31.651
XA3 VAL | 140 45 22| 140 45 10 283 16 34| HD:  30.805
1.355 @] 320 45 23] 140 45 09 76 43 24| AH: 7.052
XA2 @] 180 00 14 BS = 1.572
El 90 05 41 101 26 54| SD:  63.671
1E| 230 50 49| 140 45 08 258 33 08| HD: 62404
E 50 50 50l 140 45 05) 1400 45 08] 101 26 53] AH: -12.601
& 270 05 45 FS = 1319
XA3 El 0 00 12 78 39 43| SD:  63.653
XA4 S E| 204 47 40| 204 47 28 281 20 01| HD: 62411
1372 Bl 24 47 42| 204 47 30 78 39 51| AH: 12596
XA3 @] 180 00 12 BS = 1.288
El 90 05 37 99 28 50| SD:  46.750
1E| 294 53 04| 204 47 27 260 31 06 HD: 46.111
B 114 53 03] 204 47 27} 204 47 28] 99 28 32| AH:  -7.856
| 270 05 36 ES = 1.527
XA4 El 0 00 11 80 23 54| sSD:  46.772
XAS XAG E| 105 47 36 105 47 25 279 35 56| HD: 46.117
1475 @] 285 47 32| 105 47 25 80 23 59| AH: 7.858
XA4 @] 180 00 07 BS = 1.418
El 90 05 35 104 29 28 SD: 35976
B[ 195 52 56| 105 47 21 255 30 18| HD: 34.831
@ 15 52 531 105 47 21} 105 47 23] 104 29 35 AH:  -8.983
| 270 05 32 ES = 1.455
XAS5 E=f 0 00 13 750 27 02| SD:  35.991
XA6 vin E| 212 58 15 212 58 02 284 32 40| HD: 34.837
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1.461 o @ 320 580 11] 2120 58 2 75 27 11 AH: 8983
XAS ] 180 00 09 BS = 1.518

E[ 90 05 39 101 54 35 SD:  65.128

1E[ 303 03 44| 212 58 05 258 05 19| HD: 63.726

@ 123 03 41| 212 58 03] 212 58 03] 101 54 38 AH: -13.462
#{ 270 05 38 ES = 1.482

XA6 ] 0 00 11 78 05 06| SD:  65.134

XA7 VAR 1E| 224 51 46| 224 51 35 281 54 38| HD: 63.731

1.468 @] 44 51 50| 224 51 40 78 05 14| AH:  13.453
XA6 2] 180 00 10 BS = 1.46

E[ 90 05 36 102 25 46| SD: 28616

=] 314 57 17| 224 51 41 257 33 58| HD:  27.945

@[ 134 57 18] 224 51 40f 224 51 39] 102 25 54| AH:  -6.174
#{ 270 05 38 ES = 1.482

XA7 E|l 0 00 15 77 38 09| SD:  28.613

XA8 A9 1E| 38 52 40| 38 52 25 282 21 49| HD:  27.949

1.557 @] 218 52 42| 38 52 21 77 38 10| AH: 6.173
XA7 &) 180 00 21 BS = 1.511

E| 90 05 43 101 43 22| SD: 42704

B[ 128 58 03] 38 520 20 258 16 20| HD: 41.813

#| 308 58 05| 38 52 18] 38 52 21] 101 43 31| AH: -8.614
| 270 05 47 ES = 1.493

XA8 E[ 0 00 08 78 07 58] SD:  42.730

XA9 YALO | 124 29 17| 124 29 09 281 52/ 00| HD: 41.817

1.457 @] 304 29 17| 124 29 11 78 07 59| AH: 8.621
XA8 f#] 180 00 06 BS = 1.623

[ 90 05 38 99 55 26| SD:  33.763

1] 214 34 49| 124 29 11 260 04 30| HD: 33.258

B 34 34 46| 124 29 09) 124 29 10] 99 55 28| AH: -5.880
#{ 270 05 37 ES = 1.518

XA9 |l 0 00 13 79 53 06| SD:  33.787

XAL0 SALL IE| 224 49 02| 224 48 49 280 06 42| HD: 33.262

1.533 Bl 44 49 00| 224 48 46 79 53 12| AH: 5.891
XA9 & 180 00 14 BS = 1.575

E[ 90 05 38 93 15 05| SD: 31411

=] 314 54 20| 224 48 42 266 44 43| HD:  31.360

| 134 54 22 204 48 47 224 48 46) 93 15 11| AH: -1.727
#{ 270 05 35 ES = 1.478

XA10 E|l 0 00 15 86 36 43| SD:  31.419

XAll YAL | 170 260 34| 170 26 19 273 22 59| HD: 31364

1.457 2] 350 26 38| 1700 26 20 86 36 52| AH: 1.725
XA10 2] 180 00 18 BS = 1.588

| 90 05 41 100 03 21] SD:  54.900

B[ 260 32 06| 170 26 25 259 56 31| HD: 54.056

@ 80 32 06 170 26 24] 170 26 22] 100 03 25| AH:  -9.573
| 270 05 42 ES = 1.443

XAll ]l 0 00 09 79 55 51| SD:  54.909

XAL2 YAL3 1E| 184 27 48] 184 27 39 280 04 19| HD: 54.063

1.477 Bl 4 27 45| 184 27 40 79 55 46| AH: 9.574
XAll 2] 180 00 05 BS = 1.505
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E] 90 05 35 102 48 41| SD:  83.135
=] 274 33 14| 184 27 39 257 11 37| HD: 81.066
| o4 33 18] 184 27 42] 184 27 40] 102 48 32| AH: -18.337
| 270 05 36 FS = 1.383
XA12 |l 0 00 13 77 06 49| SD:  83.167
XAl3 YALL 1E| 181 07 16| 181 07 03 282 53 17| HD: 81072
1.423 @] 1 07 18] 181 07 00 77 06 46| AH:  18.337
XA12 2] 180 00 18 BS = 1.635
E] 90 05 36 97 51 23| SD:  28.943
=] 271 12 36| 181 07 00 262 08 55| HD: 28.672
@ 91 12 350 181 07 o01f 181 07 01} 97 51 14| AH: -3.968
| 270 05 34 ES = 1.436
XA13 E]l 0 00 06 81 58 11| SD:  28.959
XAl4 XALS 1E] 191 49 01] 191 48 55 278 02 03| HD: 28.675
1.422 ] 11 48 59| 191 48 58 81 S8 04| AH: 3.975
XAl13 ] 180 00 01 BS = 1.494
| 90 05 37 98 31 09| SD:  27.225
1E| 281 54 34| 191 48 57 261 29 05| HD:  26.925
@ 101 54 32 191 48 s8] 191 48 57] 98 31 02| AH:  -3.938
| 270 05 34 ES = 1.328
XAl4 El 0 00 11 81 41 06| SD: 27215
XALS XALE 1E] 305 45 30| 305 45 19 278 19 06| HD:  26.929
1315 ] 125 45 27| 305 45 20 81 41 00| AH: 3.944
XAl4 2] 180 00 07 BS = 1.308
E| 90 05 41 98 02 56| SD: 27718
= 35 50 56| 305 45 15 261 57 04| HD: 27.445
@ 215 50 54| 305 45 18] 305 45 18] 98 02 56| AH:  -3.940
#{ 270 05 36 ES = 1.374
XAl5 E|l 0 00 15 82 18 54| SD:  27.697
XAl6 SALT 1E] 200 18 28] 200 18 13 277 41 10| HD: 27.448
1.450 @] 20 18 27| 200 18 10 82 18 52| AH: 3.944
XAl5 2] 180 00 17 BS =1.21
E| 90 05 44 97 32 45| SD:  29.400
B[ 290 23 S8 200 18 14 2620 27 09| HD:  29.145
@ 110 23 54 200 18 11} 2000 18 12 97 32 48] AH:  -3.795
#{ 270 05 43 ES = 1.384
XA16 E|l 0 00 10 82 52 41| SD:  29.377
XAl7 YALS 1E] 136 56 52| 136 56 42 277 07 17| HD:  29.150
1.441 2] 316 56 49| 136 56 43 82 52 42| AH: 3.803
XA16 2] 180 00 06 BS = 1.28
| 90 05 37 97 43 40 SD:  26.200
=] 227 02 16] 136 56 39 262 11 08| HD: 25957
B 47 02 18] 136 56 44| 136 56 420 97 48 46| AH:  -3.502
| 270 05 34 ES = 1.381
XAl17 El 0 00 11 82 36 06| SD: 26.179
XA18 SALSA 1E| 246 18 28| 246 18 17 277 23 46| HD:  25.961
1.342 f#] 66 18 31| 246 18 15 82 36 10| AH: 3.503
XAl17 2] 180 00 16 BS =1.21
E] 90 05 39 80 48 10| SD:  38.502
1E| 3360 23 s6| 246 18 17 279 11 52| HD:  38.007
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5] 156 240 00] 246 18 19] 246 18 17] 80 48 9] AH:  6.108
#{ 270 05 41 ES = 1.388
XAL7 El 0 00 11 82 36 17| SD:  26.179
XAl18 VALY El 67 49 40 67 49 31 277 23 57| HD: 25961
1.342 B 247 49 43| 67 49 31 82 36 10| AH: 3.503
XAL7 @] 180 00 12 BS =121
E[ 90 05 39 98 29 27| SD:  21.920
1E| 157 55 06| 67 49 27 261 30 37| HD: 21680
@) 337 55 06| 67 49 271 67 49 29] 98 29 25| AH:  -3.276
#{ 270 05 39 ES = 1.382
XAIL8 E[ 0 00 09 82 14 08| SD: 21.884
XA19 YA 1E| 214 32 00] 214 31 51 277 46 12| HD:  21.683
1.512 @ 34 31 s8| 214 31 52 82 13 58| AH: 3.280
XAIL8 & 180 00 06 BS=1.19
E[ 90 05 45 94 58 14| SD: 22916
=] 304 37 32| 214 31 47 265 02 00| HD: 22.830
& 124 37 30 214 31 50| 214 31 500 94 58 07 AH: -1.943
& 270 05 40 ES = 1.47
XAL9 E|l 0 00 13 850 45 02| SD:  22.895
XA20 3 E[ 116 32 33 1160 320 20 274 15 12| HD: 22.832
1.545 @] 296 32 34 116 32 19 85 44 55| AH: 1.947
XAL9 @] 180 00 15 BS = 1.295
El 90 05 4 88 29 16| SD:  79.125
B[ 206 38 04] 1160 32 22 271 30 44| HD:  79.097
@ 26 38 03] 116 32 19) 116 32 20] 88 29 16| AH: 2.148
| 270 05 44 ES = 1.486
XA20 E[ 0 00 07 91 38 56| SD:  79.135
X3 u E| 194 22 30 194 22 23 268 20 56| HD:  79.102
1.511 Bl 14 22 31 194 22 20 91 39 00| AH:  -2.114
XA20 @] 180 00 11 BS = 1.347
E[ 90 05 42 90 08 36| SD:  68.867
=] 284 28 01] 194 22 19 269 51 06| HD: 68.867
| 104 28 o1 194 22 18] 194 22 200 90 08 45| AH:  -0.129
#{ 270 05 43 ES = 1.465
X2 E[ 0 00 13 88 53 08| SD:  22.180
X1 VAL 1E[ 339 01 28] 339 01 15 271 06 44| HD: 22176
1.548 @] 159 01 26| 339 01 17 88 53 12| AH: 0.481
X2 & 180 00 09 BS = 1.498
E[ 90 05 36 91 18 33| SD:  28.568
=l 69 06 52| 339 01 16 268 41 27| HD:  28.561
#1249 06 48] 339 01 16} 339 01 16] 91 18 33 AH: -0.519
| 270 05 32 ES=1.414
X2 E[ 0 00 10 88 53 14| SD:  22.180
X1 B1 1E| 354 51 13] 354 51 03 271 06 50| HD: 22.176
1.548 @] 174 51 10| 354 51 04 88 53 12| AH: 0.481
X2 #] 180 00 06 BS = 1.498
E[ 90 05 38 84 58 25| SD:  61.362
B[ 84 56 46| 354 51 08 275 01 53| HD: 61.126
& 264 56 47| 354 51 09} 354 51 06] 84 58 16| AH: 5.552
#{ 270 05 38 ES = 1.375
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X1 |l 0 00 10 95 02 00| SD: 61.366
XB1 B 1E| 158 57 04] 158 56 54 264 58 02| HD: 61.129
1.365 2] 338 57 05] 158 56 54 95 01 59| AH:  -5.549
X1 &) 180 00 11 BS = 1.531
E] 90 05 40 86, 08 59| SD:  45.685
B[ 249 02 37] 158 56 57 273 50 55| HD:  45.582
B 69 02 39 158 56 55] 158 56 55] 86 09 02| AH: 3.048
| 270 05 44 ES = 1.384
XB1 E|l 0 00 11 93 34 23| SD: 45.673
XB2 B3 1E| 207 34 51| 207 34 40 2660 25 21| HD:  45.584
1.350 ] 27 34 49| 207 34 40 93 34 31| AH:  -3.043
XB1 ] 180 00 09 BS = 1.545
E| 90 05 41 80 45 34| SD:  44.494
=] 297 40 22| 207 34 41 279 14 20| HD: 43917
@ 117 40 25| 207 34 43} 207 34 41] 80 45 37| AH: 7.046
| 270 05 42 ES = 1.448
XB2 El 0 00 11 98 59 49 SD: = 44.465
XB3 B4 1E| 223 45 20| 223 45 09 261 00 11| HD: 43.918
1325 2] 43 45 21| 223 45 05 98 59 49| AH:  -7.036
XB2 2] 180 00 16 BS = 1.408
E] 90 05 39 79 23 26| SD:  41.332
1E[ 313 50 52| 223 45 13 280 36 36| HD:  40.625
@] 133 50 54| 223 45 09} 223 45 09] 79 23 25| AH: 7.525
& 270 05 45 ES =141
XB3 E|l 0 00 13 100 16 03] SD:  41.291
XB4 XBS ] 121 15 22) 121 15 09 259 44 09| HD:  40.630
1.345 &) 301 15 27] 121 15 11 100 15 57 AH:  -7.516
XB3 f#] 180 00 16 BS = 1.502
| 90 05 44 82 25 58| SD:  35.842
=] 211 20 54| 121 15 10 277 34 14| HD: 35.530
B 31 20 550 121 15 10f 121 150 10] 82 25 52| AH: 4.631
& 270 05 45 ES = 1.435
XB4 E|l 0 00 14 97 31 04| SD:  35.844
XBS B 1E] 203 39 08] 203 38 54 262 28 56| HD: 35536
1.446 ] 23 39 08] 203 38 50 97 31 04| AH:  -4.634
XB4 2] 180 00 18 BS =1.39
| 90 05 41 84 37 55 SD:  34.154
B[ 293 44 32 203 38 51 275 22/ 11| HD: 34.004
@] 113 44 28] 203 38 49] 203 38 51| 84 37 52| AH: 3.347
#{ 270 05 39 ES = 1.295
X1 El 0 00 11 88 26 58 SD:  28.574
XAl AD 1E| 163 08 46| 163 08 35 271 32 50| HD: 28.564
1.263 2] 343 08 42| 163 08 32 88 27 04| AH: 0.517
X1 2] 180 00 10 BS = 1.518
| 90 05 42 101 120 54| SD: 44348
B[ 253 14 12| 163 08 30 258 46/ 50| HD: 43.501
@ 73 14 11] 163 08 35| 163 08 33] 101 13 02l AH:  -8.774
#{ 270 05 36 ES =141
XAl E]l 0 00 06 78 44 17| SD:  44.360
XA2 via 1E| 157 45 07] 157 45 01 281 15 29| HD:  43.506
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1.398 o @ 3370 45 03] 157 45 01 78 44 24| AH: 8772
XAl & 180 00 02 BS = 1.288

El 90 05 37 102 52 47 SD:  31.5%

=] 247 50 38| 157 45 01 257 07 05| HD: 30.799

@ 67 50 350 157 45 01} 157 45 01} 102 52 51| AH:  -7.049
#{ 270 05 34 ES = 1.404

XA2 El 0 00 07 76/ 43 29| SD:  31.651

XA3 AL E| 1400 45 14| 140 45 o7 283 16 41| HD:  30.805

1.355 &l 320 45 17 140 45 10 76 43 24| AH: 7.052
XA2 @] 180 00 07 BS = 1.572

El 90 05 41 101 27 02| SD:  63.671

1E[ 2300 50 48] 140 45 o7 258 33 16| HD: 62404

E 50 50 51| 140 45 o8] 140 45 08] 101 26 53] AH: -12.601
| 270 05 43 ES = 1.319

XA3 El 0 00 06 78 39 52| SD:  63.653

XA4 YA E| 204 47 32| 204 47 26 281 20 10| HD: 62411

1.372 Bl 24 47 34| 204 47 25 78 39 51| AH: 12.596
XA3 & 180 00 09 BS = 1.288

El 90 05 41 99 28 46| SD:  46.750

=] 294 53 10| 204 47 29 260 31 02| HD: 46.111

@ 114 53 12| 204 47 32} 204 47 28] 99 28 52| AH:  -7.856
& 270 05 40 ES = 1.527

XA4 El 0 00 14 80 24 00| SD: = 46.772

XAS VA6 E| 105 47 38| 105 47 24 279 36 02| HD: 46.117

1.475 @] 285 47 36| 105 47 23 80 23 59| AH: 7.858
XA4 @] 180 00 13 BS = 1.418

El 90 05 35 104 29 29 SD: 35976

=] 195 520 56| 105 47 21 255 30 19| HD: 34.831

#| 15 52 550 105 47 24 105 47 23] 104 29 35| AH:  -8.983
| 270 05 31 ES = 1.455

XAS5 E=[ 0 00 15 750 27 12| SD:  35.991

XA6 AT E| 212 58 20] 212 58 05 284 32 50| HD: 34.837

1.461 @ 32 58 19 212 58 05 750 27 11| AH: 8.983
XAS5 & 180 00 14 BS = 1.518

El 90 05 4 101 54 39| SD:  65.128

1E| 303 03 44| 212 58 02 258 05 23| HD: 63.726

@ 123 03 44| 212 58 o00f 212 58 03] 101 54 38| AH: -13.462
| 270 05 44 ES = 1.482

XA6 E=l 0 00 08 78 05 10| SD:  65.134

XA7 YA E| 224 51 450 204 51 37 281 54 42| HD: 63.731

1.468 Bl 44 51 46| 204 51 41 78 05 14| AH: 13453
XA6 @] 180 00 05 BS = 1.46

El 90 05 45 102 25 52| SD:  28.616

=] 314 57 24| 224 51 39 257 34 04| HD:  27.945

| 134 57 23] 224 51 39 224 51 39] 102 25 54| AH:  -6.174
| 270 05 44 ES = 1.482

XA7 El 0 00 10 77 38 10| SD:  28.613

XA8 YAQ E| 38 52 33 38 52 23 282 21 50| HD: 27.949

1.557 #1218 52 29| 38 52 21 77 38 10| AH: 6.173
XA7 @] 180 00 08 BS = 1.511
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] 90 05 41 101 43 39] SD: 42704
1E[ 128 58 00[ 38 52 19 258 16 37| HD: 41.813
| 308 58 o1 38 52 21 38 52 21] 101 43 31| AH: -8.614
| 270 05 40 ES = 1.493
XA ]l 0 00 06 78 03 06| SD:  42.730
XA9 YALO 1E| 124 29 14| 124 29 08 281 52 08| HD: 41.817
1.457 &) 304 29 18] 124 29 11 78 07 59| AH: 8.621
XA8 2] 180 00 07 BS = 1.623
] 90 05 37 99 55 29[ SD:  33.763
=] 214 34 47] 124 29 10 260 04 33| HD: 33.258
E 34 34 48] 124 29 111124 29 10] 99 55 28| AH:  -5.880
#{ 270 05 37 ES = 1.518
XA9 E|l 0 00 12 79 53 08| SD:  33.787
XAL0 SALL 1E| 224 48 57| 224 48 45 280 06 44| HD:  33.262
1.533 Bl 44 49 00| 224 48 44 79 53 12| AH: 5.891
XA9 2] 180 00 16 BS = 1.575
] 90 05 41 93 15 14| SD: 31411
1E| 314 54 30| 224 48 49 266 44 52| HD:  31.360
| 134 54 27| 204 48 46| 224 48 46] 93 15 11| AH: -1.727
| 270 05 41 FS = 1.478
XA10 ] 0 00 07 86 37 01 SD: 31419
XAll YAL 1E] 170 260 32| 170 26 25 273 23 17| HD: 31364
1.457 2] 350 26 28] 170 26 23 86 36 52| AH: 1.725
XA10 2] 180 00 05 BS = 1.588
E] 90 05 38 1000 03 32| SD:  54.900
1E[ 2600 31 59 170 26 21 259 56 42| HD:  54.056
@ 80 31 56| 170 26 19} 170 26 22] 100 03 25| AH:  -9.573
#{ 270 05 37 FS = 1.443
XAll ]l 0 00 12 79 55 44| SD:  54.909
XAL2 SAL3 1E] 184 27 52| 184 27 40 280 04 12| HD:  54.063
1.477 Bl 4 27 52| 184 27 41 79 55 46| AH: 9.574
XAll &) 180 00 11 BS = 1.505
E] 90 05 43 102 48 24| SD:  83.135
=] 274 33 23] 184 27 40 257 11 20| HD: 81.066
| o4 33 18] 184 27 39| 184 27 40] 102 48 32| AH: -18.337
#{ 270 05 39 ES = 1.383
XA12 ] 0 00 14 77 06 40| SD:  83.167
XAl3 AL 1] 181 07 18] 181 07 04 282 53 08| HD: 81.072
1.423 @) 1 07 14] 181 07 02 77 06 46| AH:  18.337
XA12 &) 180 00 12 BS = 1.635
] 90 05 37 97 51 15| SD:  28.943
=] 271 12 36| 181 06 59 262 08 47| HD: 28.672
@ 91 12 33 181 06 59) 181 07 01 97 51 14 AH:  -3.968
| 270 05 34 ES = 1.436
XA13 ] 0 00 07 81 58 12| SD:  28.959
XAl4 XALS 1E] 191 49 01) 191 48 54 278 02 04| HD:  28.675
1.422 B 11 49 02] 191 48 57 81 58 04| AH: 3.975
XA13 2] 180 00 05 BS = 1.494
] 90 05 42 98 31 01| SD: 27.225
1E| 281 54 41| 191 48 59 261 28 57| HD:  26.925
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B 101 540 41] 191 48 58] 191 48 57] 98 31 2] AH:  -3.938
#{ 270 05 43 ES = 1.328
XAl4 El 0 00 10 81 40 51| SD:  27.215
XAlS YALG iE| 305 45 25 305 45 15 278 18 51| HD:  26.929
1315 @] 125 45 23] 305 45 17 81 41 00| AH: 3.944
XAl4 & 180 00 06 BS = 1.308
El 90 05 35 98 02 47| SD:  27.718
= 35 50 s4f 305 45 19 261 56 55| HD:  27.445
@ 215 50 57] 305 45 21} 305 45 18] 98 02 56| AH:  -3.940
| 270 05 36 ES = 1.374
XALS El 0 00 11 82 18 44| SD:  27.697
XAl6 VAL | 200 18 26| 200 18 15 277 41 00| HD: 27.448
1.450 @ 20 18 29 200 18 13 82 18 52| AH: 3.944
XALS & 180 00 16 BS =121
El 90 05 45 97 32 49| SD:  29.400
1E[ 290 23 56| 200 18 11 262 27 13| HD:  29.145
@ 110 23 531 200 18 09} 2000 18 12 97 32 48] AH:  -3.795
| 270 05 44 FS = 1.384
XAL6 =l 0 00 08 82 52 34| SD:  29.377
XAl7 YALS 1E| 1360 56 46| 136 56 38 277 07 10| HD:  29.150
1.441 & 316 56 46| 136 56 42 82 52 4| AH: 3.803
XAL6 @] 180 00 04 BS = 1.28
El 90 05 40 97 48 47| SD:  26.200
=] 227 020 23] 136 56 43 262 11 15| HD: 25957
B 47 02 26| 136 56 45| 136 56 42] 97 48 46| AH:  -3.502
#{ 270 05 41 ES = 1.381
XAL7 El 0 00 1 82 36 03] SD:  26.179
XAl18 YALSA | 246 18 28| 246 18 16 277 23 43| HD: 25961
1.342 & 66 18 30 246 18 16 82 36 10| AH: 3.503
XAL7 #1180 00 14 BS =121
El 90 05 41 80 48 09 SD:  38.502
1E| 3360 23 s8| 246 18 17 279 11 51| HD:  38.007
#| 156 24 01] 246 18 19] 246 18 17] 80 48 09| AH: 6.108
| 270 05 42 ES = 1.388
XAL7 El 0 00 09 82 36 19| SD: 26179
XAl18 VALY El 67 49 371 67 49 28 277 23 59| HD: 25961
1.342 Bl 247 49 38| 67 49 27 82 36 10| AH: 3.503
XAL7 #1180 00 11 BS =121
El 90 05 4 98 29 34| SD: 21920
=] 157 55 12| 67 49 30 261 30 44| HD:  21.680
@) 337 55 15| 67 49 31 67 49 29] 98 29 25| AH:  -3.276
| 270 05 44 FS = 1.382
XAIL8 E=f 0 00 08 82 14 02| SD:  21.884
XA19 YA | 214 31 58] 214 31 350 277 46 06| HD:  21.683
1.512 Bl 34 31 59 214 31 47 82 13 58| AH: 3.280
XAIL8 @] 180 00 12 BS = 1.19
El 90 05 43 94/ 58 05| SD: 22916
1E| 304 37 36| 214 31 53 265 01 51| HD: 22.830
#1124 37 39 214 31 50| 214 31 500 94 58 07 AH: -1.943
| 270 05 49 ES = 1.47
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XA19 El 0 00 12 85 44, 54| SD:  22.895
XA20 3 E| 1160 32 34 116 32 2 274 15 04| HD: 22.832
1.545 @] 296 32 36| 116 32 21 85 44 55| AH: 1.947
XA19 #] 180 00 15 BS = 1.295
E[ 90 05 45 88 29 19/ SD:  79.125
1E[ 2060 38 06 116 32 21 271 30 47| HD:  79.097
# 26 38 06 116 32 16] 1160 32 20] 88 29 16| AH: 2.148
| 270 05 50 ES = 1.486
XA20 E[ 0 00 06 91 38 56| SD:  79.135
X3 u E| 194 22 24 194 22 18 268 20 56| HD:  79.102
1.511 Bl 14 22 29] 194 22 19 91 39 00| AH:  -2.114
XA20 @] 1800 00 10 BS = 1.347
E[ 90 05 36 90, 08 37| SD:  68.867
=] 284 27 59| 194 22 23 269 51 07| HD: 68.867
| 104 28 00 194 22 201 194 22 200 90 08 45| AH: -0.129
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X WA &' S K

# (MNF) & B 9 8 i R

o= B

Reference class
Bl | B | BT | B | Eith | B | BY) | FN | KB PIE | MR | TE RE| RF | EREBEW)
Efth | 1200 0 0 60| 0 | 0 | 11 | 32 | O | 6 | 130 | 231 | O | 1770 67.8
R | 0 [1316] 264 | O | 9 | 2 |45 | 0 | 12| 2 0 0 | 57 | 2117 62.16
1BEEH | 602 | 34 | 543 | 55 | 13 | O [59% | O | 27 | 38 | 34 0 | 60 | 2002 27.12
i | 472 | 0 0 [421]| 0| 0O 0 |156| 0 | 0 | 75 | 89 | 0O | 1213 34.71
Eih | 279 | 58 66 0 |258| 13| 289 | 0 [30 |19 ] 0 0 2 | 1014 25.44
B4R | 400 | 3 66 | 116 | 35 | 185 | 86 0 0| o0 | 45 7 0 | 943 19.62
UserClass | &%) | 24 3 68 0 [223| 0 |1067| O 0 (4| 0 0 0 | 1425 74.88
HFN | 223 1 0 o0 O 0 |[7784| 0 | O | 134 | O 0 | 8142 95.6
KBS 0 2 0 0 0 0 | 23 5 | 703| 7 0 0 4 744 94.49
38 | 120 | 38 71 o 1|0 30 0 377 | 1 0 0 | 639 59
M| 1 0 0 46 | 0 | O 0 |29 | 0| 0 |95 ]| 0 0 | 1292 73.92
TE | 194 | 0 0 48 | 0 | O 0 4 0| o 3 1194 | 0 | 1443 82.74
B=E | 0 | 326 | 16 0 |41 | 0 |2145]| 0 3 |1 0 0 |350| 882 39.68
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE %) 341|739 | 496 |49.8|445|925| 395 | 94.1 [90.6(76.9| 69.4 | 785 | 74
0A:69.22%  Kappa:0.63
KIWHESHEMNFWBI) ER 2B RBEELER
Reference class
EAEREE
Bt | B | BB | B | St | B | BY) | AR | KEE | IE | M | T8 | RE | A&F )
_2ith | 1727 | 18 85 | 145 | 6 0 | 99 | 21 | 3 | 86 | 123 | 470 | 1 | 2784 62.03
B 0 | 701 | 207 0 8 0 | 412 ] O 9 1 0 0 | 109 | 1447 48.45
BEM| 12 2 588 2 5 0 |25 0 | 28 | 11| o0 0 1 874 67.28
Eith | 764 | 0 0 499 | 0 0 0 | 162 | 0 0 | 80 | 918 | 0 | 2423 20.59
2Hh | 9 52 5 1 |198| 0 [378| 0 | 25 | 13 | © 0 | 14 | 695 28.49
B3R | 686 | 306 | 77 | 186 | 81 |200| 277 | O 1 0 | 73 2 | 39 | 1928 10.37
UserClass | 2% | 0 15 76 1 |253| 0 [1026| O 2 |39 | 0 0 0 | 1412 72.66
HFWN | 275 | 1 0 0 0 0 0 |7788| 0O 0 | 140 | 1 0 | 8205 94.92
KBS 0 0 1 0 0 0 | 36 5 | 695 | 5 0 0 7 749 92.79
JUE | 42 | 30 55 0 1 0 | 31 0 4 |332] 0 0 0 495 67.07
L7 S ) 0 0 12 | 0 0 0 | 295 0 | 91| 1 0 | 1269 75.73
TE |0 0 0 0 0 0 0 0 0 0 | 129 | 0 129 100.00
BE=E | 0 | 656 0 0 | 28| 0 |218| 0O 9 3 0 0 | 302 | 1216 24.84
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
LEEENEE(%) | 49.13|39.36| 53.75 |58.98|34.14| 100 | 37.97 | 94.16 |89.56 | 67.76|69.79 | 8.48 | 63.85
OA:64.11%  Kappa:0.57




XKIWHES KLZEMNFNDV) ER DHE R RBEEZEERE
Reference class
ERE
Bith | BIR | REM | B | Eit | B BY) | &M | KER | UE | ITH | ' | RE | 45t
BE (%)
EZfth | 1228 | 0 1 202 | 0 0 0 56 0 8 97 | 196 | 0 1788 | 68.68
B 2 | 1330 | 251 0 | 12 | 0 | 557 0 9 0 0 0 77 | 2238 | 59.43
1BEH | 850 | 35 658 | 43 | 15 | 0 | 235 0 39 | 34 | 88 29 | 66 | 2092 | 31.45
i | 489 0 0 442 | 0 0 0 121 | 0 0 91 | 119 | © 1252 | 353
i | 243 | 57 37 7 | 264 | 10 | 519 0 26 | 12 5 0 2 1182 | 22.34
B | 171 4 7 29 | 35 | 190 | 89 0 0 0 0 2 0 527 | 36.05
User Class | 2% | 47 5 66 82 | 218 | 0 | 1156 | © 0 | 29| 10 0 0 1613 | 71.67
FN | 231 1 0 0 0 0 0 | 784 | 0 0 | 125 0 0 8241 | 95.67
KBS 0 1 0 0 0 0 24 5 690 | 7 0 0 15 742 92.99
8 | 130 | 16 60 0 0 0| 31 0 40| 0 0 0 645 | 62.02
LHE 1 0 0 3 | 0 0 0 213 0 | 960 0 1210 | 79.34
TE | 123 0 0 5 0 0 0 2 0 0 1 [1175] 0 1306 | 89.97
RE 0 332 14 0 [ 36 | 0| 91 0 4 0 0 0 |313| 790 | 39.62
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE %) 34.94 | 74.68 | 60.15 |52.25|45.52| 95 | 42.78 | 95.32 |88.92|81.63| 69.72 | 77.25 |66.17
OA:70.64%  Kappa:0.65
XA EBSHKEZEMNHEV)E R 2B RNRBREERE
Reference class
ERE
Bt | BES | R | B | Eitf | B BY | B/ | KB | JIE | TTM | B | RE | 4&F
B (%)
B2 | 746 1 0 82 | 0 0 13 2 0 6 70 | 208 | O 1128 | 66.13
B 2 | 1602 | 137 3 | 13| 6 | 686 0 26 | 4 0 0 | 102 | 2581 | 62.07
BEH | 606 | 15 662 | 12 | 18 | 0 | 452 0 24 | 36 | 19 0 34 | 1878 | 3525
Eith | 105 0 0 01| 0 0 0 1 0 0 4 73 0 284 | 3556
=i | 265 | 52 69 1 | 273 ] 11 | 300 0 33 | 16 0 0 3 1023 | 26.69
B1R | 385 3 71 | 181 | 13 |183| 86 0 0 0 46 3 0 971 18.85
UserClass | 24 | 29 3 91 3 | 224 0 | 1074 O 1| 4 0 0 0 1466 | 73.26
FMN | 1017 1 0 195 | 0 0 0 | 7955 | 0 0 | 234 | 22 0 9424 | 84.41
KBS 0 2 7 0 0 0 12 0 685 | 7 0 0 5 718 95.4
JUE | 103 | 18 50 0 0 0 12 0 1 (379 1 0 0 564 67.2
MR | 126 0 0 227 0 0 0 312 1001 | 186 | © 1852 | 54.05
TE | 131 0 0 41 | 0 0 0 1 2 [1029]| 0 1204 | 85.47
mE 0 84 7 0 [ 3| 0 67 0 6 1 0 0 |329| 533 | 6173
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE %) 21.22 | 89.95 | 60.51 |11.94|47.07|91.5| 39.75 | 96.18 |88.27 | 77.35| 72.69 | 67.65 |69.56
OA:67.80%  Kappa:0.61




X WA &' S K

i (MNF+GLCM3*3) & &l 7 #H i R

o= B

Reference class
EAE
Bith | BIR | REM | B | Bt | B BY) | FA | KB | UE | TTH | ' | RE| #F
TBE (%)
Efth | 1124 | 0 47 97 | © 0 | 56 4 3 |37 | 77 | 157 | 0 | 1602 | 70.16
B 0 201 106 0 3 0 83 0 3 0 0 0 21 | 417 48.2
1BEH | 550 | 26 511 | 115 | 11 | 1 | 2711 0 41 | 35 | 40 7 6 | 1614 | 31.66
i | 190 0 0 173 | 0 0 0 50 0 0 3 2 0 418 41.39
i | 176 | 27 57 0 |317| 0 | 174 5 55 | 59 1 0 0 871 36.39
B | 126 0 5 27 | 5 |129| 57 0 0 0 0 1 0 350 36.86
UserClass | &%) | 127 | 14 99 6 |18 | 0 | 1202 | O 31 | 47 0 2 0 | 1713 | 7017
M | 208 1 0 0 0 0 0 | 283 | 0 0 21 0 0 | 3069 | 9251
KBS 0 0 0 0 0 0 0 0 552 | 0 0 0 0 552 100
A8 | 102 | 20 51 0 0 0 8 0 311 0 0 498 62.45
ENES 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TE | 361 0 0 116 | 0 0 0 9 0 0 27 | 1065 | 0 | 1578 | 67.49
RE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#85t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE %) 31.98 | 11.29 | 46.71 [20.45|54.66|64.5 | 44.49 | 34.32 |71.13|63.47| 0 |[7002| O
0OA:35.66%  Kappa:0.30
KW BB S HEMNFNDVI+EVI) E B & i R 32 = 8 [&
Reference class
EAE
Bith | BES | REM | B | it | B BY | /A K| IE | MM | ' | RZE | A&E
B (%)
i | 791 0 1 120 0 0 0 9 0 8 38 | 173 | 0 1140 | 69.39
B 2 | 1597 | 149 1 | 13 | 0 | 698 0 27 | 1 0 0 | 120 | 2608 | 61.23
BEM| 862 | 21 763 | 31 | 21 | 0 | 204 0 |40 | 32| 85 29 | 40 | 2128 | 35.86
Eith | 84 0 0 184 | 0 0 0 0 0 0 2 05 | 0 375 49.07
i | 214 | 47 28 0 |276 | 7 | 482 0 23 | 24 5 0 3 1109 | 24.89
B | 141 3 7 54 | 17 | 193 | 90 0 0 0 0 4 0 509 37.92
UserClass | 24 | 56 5 93 94 | 220 | 0 | 1147 | O 1| 24| 11 0 0 1651 | 69.47
M | 933 1 0 170 | 0 0 0 | 8038 | 0 0 | 218 2 0 9362 | 85.86
KBS 0 1 2 0 0 0 18 5 [679] 9 0 0 13 727 93.4
JUE | 110 | 10 43 0 0 0 12 0 1 (3% 0 0 0 566 68.9
MR | 216 0 0 188 | 0 0 0 218 0 | 1018 | 180 1820 | 55.93
TE | 106 0 0 4 0 0 0 1 0 0 | 1028 1139 | 90.25
mE 0 96 8 0 [ 33| 0] 51 0 5 2 0 0 | 297 | 492 60.37
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE %) 22,5 | 89.67 | 69.74 |21.75|47.59|96.5 | 42.45 | 97.18 | 87.5 | 79.59| 73.93 | 67.59 | 62.79
0A:69.42%  Kappa:0.63




X WH & & % & (MNF+WBI+NDVIHEVI) B & 2 il R 2 = % [&

Reference class

Bith | BIR | REM | B | Eit | B BY) | &M | KER | UE | ITH | ' | RE | 45t s
BE (%)
2fth | 417 0 0 18 | 0 0 0 4 4 1 12 41 0 497 83.9
B 2 | 1448 | 156 0 | 13 | 0 | 630 0 4 | 1 0 0 | 104 | 2398 | 60.38
BEM | 530 | 12 731 2 8 0 | 150 0 50 | 27 | 74 17 | 23 | 1624 | 45.01
i | 13 0 0 199 | 0 0 0 0 0 0 0 0 0 212 | 93.87
=i | 328 | 52 60 17 | 271 | 0 | 558 0 24 | 41 | 12 0 2 1365 | 19.85
B4R | 574 | 153 15 | 135 | 61 | 200 | 286 0 0 0 7 125 | 55 | 1611 | 12.41
UserClass | &% | 70 3 88 76 | 208 | 0 |1012| © 0 | 19 | 13 0 0 1489 | 67.97
HFN | 721 1 0 32| 0 0 0 | 4918 | 0 0 84 0 0 5756 | 85.44
KBS 0 0 0 0 0 0 10 5 645 | 14 0 0 2 676 95.41
8 | 103 9 35 0 0 0 9 0 0 |38 0 0 0 541 | 71.16
AR | 439 0 0 285 | 0 0 0 [3343| 0 0 |1146 | 181 | © 5394 | 21.25
TE | 317 0 0 82 | 0 0 0 1 0 0 29 [ 1157 | © 1586 | 72.95
RE 1 103 9 0 | 19 | 0 | 47 0 9 2 0 0 | 287 | 477 | 6017
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626

EEEBE ™) 11.86 | 81.3 | 66.82 |23.52|46.72| 100 | 37.45 | 59.46 |83.12|78.57| 83.22 | 76.07 |60.68

OA:54.25%  Kappa:0.48

K WH & & & (MNF+GLCM5*5) & il 7 8 i R 22 = 78 @

Reference class
FRE
Bl | B | REM | Eith | Bt | B | BY | &R | KR |8 | UM | TE | B=E | 45t
™)
Bi | 1135 | 0 45 100 ] 0 | 0 | 46 2 1 | 36 | 56 | 147 | 0 | 1569 | 72.34
BE | o |1250| 126 | 0 | 17 | 0 | 356 1 |12 ] 0 0 0 | 146 | 1908 | 6551
REEM | 552 | 39 637 | 89 | 2 | 2 | 433 0 51 | 34 | 60 5 13 | 1917 | 33.23
i | 152 0 0 |22 0 | o0 0 31 | o | o 6 0 0 421 | 5511
Eith | 153 | 33 35 0 | 31| 0| 145 0 64 | 54 0 0 8 873 | 4364
B 136 | 0 3 25 | 0 [196] 55 0 0] o 0 0 0 415 | 47.23
UserClass | #4) | 193 | 31 | 141 | 27 [ 178 | 0 |1308 | 1 |49 | 77| © 1 3 | 2009 | 65.11
BM | 248 1 0 0 lo o 0 |3144| 0 | 0 | 42 0 0 | 4035 | 92.79
KBS 0 0 1 0 0 0 0 0 546 | 0 0 0 1 548 99.64
WE | 110 | 24 49 0l oo 12 0 | 26 | 289 | 0 0 0 510 | 56.67
I 0 0 0 0 0 | o0 0 0 0 0 0 0 0 0 0
TE | 382 | 0 0 |14 0 | 0O 0 24 | 0o | o | 59 [1187 | 0 | 1816 | 65.36
wmE | 0 | 403 | 57 0 | 2 | 2347 0o |27]0 0 0 | 302 | 1140 | 26.49
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE %) 32.29 | 70.19 | 58.23 [27.42|65.69| 98 | 48.41 | 45.27 |70.36(58.98| O | 78.04 |63.85

OA:47.44%  Kappa:0.42




X W HESNEMNFHGLCMT*) E Rl E N RBEEEE
Reference class
3 . N - FREBE

R | B | REM | S | B | S| BB | FRM | KI8T | U4 | BB | RE | @
(%)
=i | 1323 0 56 | 109| 0 | 0 | 45 | 8 0 | 43| 58 | 140 | 0 | 1782 74.24
BE | o0 |1435| 132 0 | 29 | 0 |48 | o 9 1 2 0 | 179 | 2268 63.27
REEM | 486 | 27 | 526 | 11 | © 0 |366| 0 | 28 | 35 | 67 2 13 | 1561 33.7
B | 164 | 0 0 310 0 | O 0 | 27] o0 0 | 17| o 0 518 59.85
Eith | 150 | 34 37 0 [ 372 0 |135| 0 | 44 |5 | 0 0 | 11 | 838 44.39
B | 18| o 0 17 | o |200]| 37 | o 0 0 0 0 0 372 53.76
UserClass | 2% | 216 | 57 | 233 | 93 | 179 | 0 |1443| 1 | 57 | 80 | © 0 3 | 2362 61.09
A | 237 | 1 0 0 0| o 0 |4696| 0 0| 72 0 0 | 5006 93.81
K& 0 0 1 0 0 0 0 0 |553] 0 0 0 2 556 99.46
AE | 120 | 24 55 0 0| o ]| 12| 0o |44 |26 0 0 0 531 51.98
% | o 0 0 0 0| o0 0 0 0 0 0 0 0 0 0
TE | 454 | 0 0 200 0 | 0 0o | 70| o 0 | 102 |1368| 0 | 2203 62.1
BZE | 0 | 203 | 54 0 0 | 0o |183| o | 4| o 0 0 | 265 ]| 746 35.52

485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626

EEEBE ™) 37.64| 80.57| 48.08| 36.64| 64.14| 100| 53.4| 56.78| 71.26| 56.33 0| 89.94| 56.03
OA:54.04%  Kappa:0.48
KXW HES X ®EMNFGLCMI*) B Rl 0 E B R B = B B
Reference class
) ) N R ) FREBE

Bl | B | GEM | B | Ei (B | BY) | F | KB | UE | T | TE | BE | #&BE
(%)
=i | 1489 | 2 68 |128| 0 | o | 51 | 14 | 0 | 42 | 53 | 145 | 0 | 1992 74.75
BE | o |1551| 128 0 | 29| 0 |505| 0 | 11| 2 1 0 | 217 | 2444 63.46
REEM | 451 | 19 | 402 1 0 0 | 288 | 0 19 | 29 | 70 0 10 | 1289 31.19
it | 176 | 0 0 350 0 | O 0 | 20| o 0 | 29| 0 0 575 60.87
i | 128 | 44 35 0 |375| 0 | 157 | 0 | 29 | 48 0 0 6 822 45.62
B | 69 | 0 0 3 0 |200] 19 | © 0 0 0 0 0 291 68.73
UserClass | 2% | 232 | 69 | 376 | 98 | 176 | 0 |1547| 0 | 36 | 97 | © 0 2 | 2633 58.75
M | 196 | 0 0 0 0| o0 0 |5168| 0 0 | 101 ]| O 0 | 5465 94.57
K& 0 0 0 0 0 0 0 0 |606| O 0 0 0 606 100
W& | 121 | 13 44 0 0| o 6 0 | 41 |2712] 0 0 0 | 497 54.73
{2z ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TE | 469 | 0 0 218 0 | 0O 0 | 63| 0 0 | 105 |1371| 0 | 2226 61.59
BE | 0 | 83 41 0 0 |0 ]|129] 0o |34 ] o 0 0 | 23| 525 45.33

485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626

EEEBE ™) 42.3687.09| 36.75 |41.37(64.66| 100 |57.25|62.48|78.09|55.51| 0O |90.14|50.32| 42.36

OA:57.43%  Kappa:0.51




X W H B S X #EMNFGLCM13*13) E Rl 0 B B R 3R = % &
Reference class
3 . N - FREBE
R | B | REM | S | B | S| BB | FRM | KI8T | U4 | BB | RE | @
(%)
mi | 1731 1 68 | 139| 0 | 0o | 40 | 25 | 0 | 28 | 66 | 159 | 0 | 2257 76.69
BE | 0 |1553| 156 0 |3 | 050|013 1 2 0 | 243 | 2518 61.68
REEM | 414 | 3 281 0 0 0 | 174 | o 14 | 23 | 80 0 6 995 28.24
i | 202 | 0 0 400 0 | 0 0 | 14 ] o0 0 | 20| o 0 636 62.89
Eith | 56 | 64 36 0 |391] 0 |13 | 0 2 | 41| o 0 1 733 53.34
B | 19| o 0 0 0 |200] 13 | © 0 0 0 0 0 232 86.21
UserClass | 2% | 357 | 100 | 531 | 109 | 159 | 0 |1728| o | 74 | 93 | o0 0 | 11 | 3162 54.65
AN | 114 | o0 0 0 0| o 0 |5982| 0 0 | 151 | 0 0 | 6247 95.76
K& 0 0 0 0 0 0 4 0 |622] 0 0 0 4 630 98.73
AE | 122 | 10 21 0 0| o0 2 0 | 41 | 298| 0 0 0 | 494 60.32
% | o 0 0 0 0| o0 0 0 0 0 0 0 0 0 0
TE | 39| 0 0 95| 0 | 0 0 | 76| 0 0 | 194 |1359| 0 | 2222 61.16
BE | 0 | 50 1 0 0o | o |8 | 0o | 10] o0 0 0 | 208 | 354 58.76
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE ™) 49.25| 87.2| 25.69| 47.28| 67.41| 100| 63.95| 72.32| 80.15| 60.82 0| 89.35| 43.97
OA:62.44%  Kappa:0.56
X W H B S X (MNF+GLCM15*15) & Bl o 8 B R 3R = % P&
Reference class
Bl | B | REM | Eith | Ei | B | BY | FW | KE | JUE | M | T | RE | 5 |EREBE%)
=i | 1881 | 2 67 |154| 0 | 0 | 30 | 52 | 0o | 18 | 87 | 183 | 0 | 2474 76.03
B | o |1571| 148 0 | 33| 0|52 0 |23 3 2 0 | 242 | 2534 62
REEM | 373 | 9 212 0 0 0 |10 o | 13| 20 | 82 0 5 824 25.73
it | 214 | 0 0 42| 0 | © 0 0|0 o0 3 0 0 629 63.91
i | 20 | 51 36 0 |415| 0 | o7 0 0| 48 | 0 0 2 669 62.03
Bl 11| o 0 0 0 |200] 12 | © 0| o0 0 0 0 223 89.69
UserClass | 2% | 405 | 100 | 613 | 109 | 132 | 0 |1862| 0 | 85| 89 | 0 0 | 19 | 3414 54.54
M | 80 | 0 0 0 0| o0 0 [6204] 0 | 0 | 198 | O 0 | 6572 95.77
K& 0 0 0 0 0 0 7 0 |59 | 0 0 0 3 606 98.35
W& | 117 | 10 18 0 0| o 3 0 |48 |312] 0 0 0 508 61.42
{2z ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TE | 361 0 0 181 0 | 0 0 | 87 | 0| 0 | 207 |1333| 0 | 2169 61.46
mE | 0 | 38 0 0 0| o |69 | 0o |11] 0 0 0 |202]| 320 63.13
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
EEEBE ™) 53.51| 88.21| 19.38| 47.52| 71.55| 100| 68.91| 76.1| 76.8| 63.67 0| 87.64| 42.71
OA:64.67%  Kappa:0.59




KXW A ' S

¥ # (MNF+GLCM19*19) & # £

o= B

Reference class
3 . N o 3 N FERERB
Bl | B | REM | B | BEi | B BY | FW | KB | UE | M | TE | RE | A5t
E(%)
=i | 2208 | 2 115 | 205 | 0 | 0 | 24 46 0 2 | 127 | 215 | 0 |2044 75
B 0 | 1615 | 145 0 | 27| 0o | 544 0 33 | 6 1 0 | 235 |2606| 61.97
REEM | 282 5 83 0 0o | o| 23 0 0 9 93 0 8 | 503 16.5
i | 265 0 0 380 0 | 0 0 6 0 0 0 9 0 | 660 | 57.58
Eith 7 7 15 0 | 465| 0 | 64 0 0 | 12 0 0 1 | 571 | 8144
B2 5 0 0 0 0 |200]| 8 0 0 0 0 0 0 | 213 93.9
UserClass | 2% | 366 | 118 | 716 | 106 | 88 | 0 | 1994 | 0 91 | 123| o 0 25 | 3627 | 54.98
A | 51 0 0 7 0| o 0 |670| 0O 0 | 221 0 0 |6989| 96.01
K& 0 3 0 0 0 0 1 0 588 | 0O 0 0 4 | 596 98.66
AE | 119 8 20 0 0| 0o 20 0 57 | 338 0 0 | 562 | 60.14
I 0 0 0 0 0| o 0 0 0 0 0 0 0 0
TE | 209 0 0 48| 0 | 0 0 43 0 0 | 206 | 1290 | 0 |1896| 68.04
BE 0 23 0 0 0 | 0| 24 0 7 0 0 0 | 200|254 | 78.74
485t | 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 |23626
EEEBE ™) 62.82 | 90.68 | 7.59 |44.92(80.17| 100 | 73.8 | 81.13 |75.77|68.98| 0 84.81 | 42.28
0OA:68.02%  Kappa:0.62
X W H B S X EMNFGLCM21*21) E Rl o B B R 3R = % P&
Reference class
X . . N - FREBE
it | EE | WEM| | B SR| BY | R | KE|TE| 04| T8 | RE| e
(%)
=i | 163 0 0 |131] 0| 0 0 | 1276 | 0 | 0 | 853 | 1287 | 0 | 3710
BE | 2376 | 2 130 |245| 0 | 0 | 23 56 | 0 | 3 | 159 | 223 | 0 | 3217 73.86
WREM | 1 | 1617 | 151 0 | 23] 0 | 55 0 4 | 5 1 0 |235]| 2632 61.44
it | 219 1 57 0| 0] o0 12 0 0| 6 | 8 0 5 | 382 14.92
i | 235 0 0 362 0 | O 0 4 ) 0 10 0 | 611 59.25
B2 3 2 0 0 |480| 0 | 40 0 0| 2 0 0 1 | 528 90.91
User Class | 24 5 0 0 0| 0 |200]| 4 0 0] o0 0 0 | 209 95.69
M | 350 | 122 | 736 | 99 | 77| 0 | 2016 | 0 |125|138| O 1 | 22 | 3686 54.69
K& 36 0 0 9 0 0 0 6935 | 0 0 | 282 0 0 | 7262 95.5
o8 0 3 0 0] 0] o 0 0 |562| 0 0 0 7 | 572 98.25
TR | 127 8 20 0| 0] o0 19 0 44 336 | 0 0 0 | 554 60.65
TE 0 0 0 0] 0] o0 0 0 0] o0 0 0 0 0 0
mE 0 0 0 0] 0] o0 0 0 0] o0 0 0 0 0 0
yast 0 26 0 o| o] o] 33 0 1] 0 0 0 |203| 263 77.19
EEEBE ™) 3515 | 1781 | 1094 | 846 | 580 | 200 | 2702 | 8271 | 776 | 490 | 1377 | 1521 | 473 | 23626
OA:64.10%  Kappa:0.57




KENBSHXZEMN)ERN 2 ERRZREHBME
Reference class
G | KBS | FTHR | R | STE | Y | Bt | M| RE | B | BB B | B | XE | 28 | &5t gg(i)
AKGEM| 151 | 0 0 0 3 0 0 0| 70 | 89 | 61 0 0 7 | 381 | 39.63
7KEg 0 |1318] O 0 0 0 0 0 0 0 0 0 0 0 | 1318 100
AR 0 0 [4733|375| 0 0 9 |[1277] © 2 0 0 |661|978 | 52 | 8087 | 5853
25 0 0 [122|415| 0 0 | 53 38| 0 6 2 0 [202| 0 | 154 | 1322 | 3139
38 0 6| 0 0 |2066| O 0 0 0 |176 | 444 | © 0 0 | 2702 | 76.46
By | 91 | 32 | 122 0 3 [1139| 0 | 72| 73 | 62 | 104 | © 0 | 25 | 1723 | 66.11
5l 0 2 4 0 0 [1232]373| 0 0 0 | 169 | 74 | 67 | 1921 | 64.13
User Class | Z#h 0 630 | 130 | © 0 | 150 |4025| © 0 0 |263| 69 | 121 | 5388 | 747
RE 9 0 0 0 5 0 0 0 [1120| 31 0 0 0 0 | 1165 | 96.14
wmeg | 55 0 0 0 (171|185 | © 0 | 196 | 742 | 283 | © 0 | 67 | 1699 | 43.67
BEM| 4 2| 0 0 |175] 0 0 0 0 | 37| 684 | 0 0 | 10 | 932 | 73.39
g5 | 15 0 0 0 3 0 0 0 | 19 | 15 | 34 | 25 0 3 | 114 | 2193
18P 1 0 412 7 0 0 | 3 |4 | 0 0 0 0 [1612| 74 | 54 | 2235 | 7213
XE 0 0 [280]| O 0 0 0 [201]| O 0 0 10 |1365| 0 | 1856 | 7355
=M 5 0 | 61|62 0 0 | 267 |145| 65 | 53 | 27 191 | 11 |1965| 2852 | 68.9
MY | 331 | 1388|6362 | 993 | 2426 | 1324 | 1745 | 6502 | 1543 | 1213 | 1639 | 25 | 3108 | 2571 | 2525 | 33695
EEEBE%) |45.62 |94.96 |74.39 |41.79 (85.16 (86.03 |70.6 |61.9 |72.59 61.17 [41.73 |100 [51.87 |53.09 |77.82
OA:67.05%  Kappa:0.63
KE MRS HXZEMNFRHWB)ERN 2 F R RREDEME
Reference class
Kie - s " N RE N R . %ﬁﬁ%
it JKEE | MIAR | R | TE | B | Eith | M | RE | B it By | B | XE | Bl | B | BE
(%)
KiBH| 146 | 0 0 0 3 0 0 0 8 58 | 64 0 0 0 4 | 283 | 51.59
KEg | 0 [133L] O 0 0 0 0 0 0 0 0 0 0 0 | 1337 99.55
M| 0 0 [5010| 203 | O 0 3 [1129] O 0 0 0 | 325 | 923 | 36 | 7629 | 65.67
F® | 0 0 |119 [ 587 | © 0 58 | 315 | 0 15 3 0 | 226 | 1 | 172 | 1496 | 39.24
UE | 0 12 0 0 |2065| 0O 0 0 0 | 170 | 441 | © 0 0 0 | 2688 | 76.82
B 92 | 19 | 55 0 4 |1141| © 28 | 83 | 64 | 96 0 0 0 26 | 1608 | 70.96
i | 0 0 2 6 0 0 |1248] 399 | 0 0 0 0 | 148 | 76 | 60 | 1939 | 64.36
User Class | ##% | 0 0 |63 | 135 | 0 0 | 143 [4229| © 0 0 0 | 238 | 95 | 67 |5537| 76.38
BE | 9 0 0 0 6 0 0 0 |1248| 58 0 0 0 0 0 | 1321 | 94.47
B | 60 0 2 0 194 [ 172 | © 0 | 177 | 755 | 321 | © 0 0 64 | 1745 | 43.27
BEM| 3 26 0 0 | 152 | 11 0 0 5 53 | 651 | O 0 0 10 | 911 | 71.46
B | 16 0 0 0 2 0 0 0 15 8 26 | 25 0 0 0 92 | 27.17
B |1 0 |33 | 11 0 0 23 | 83 0 0 0 |1961| 98 | 88 | 2600 | 75.42
XE | o 0 | 177 | 3 0 0 0 | 18| 0 0 8 |1374| 0 |1745| 78.74
2H | 4 0 32 | 48 0 0 [270 | 136 | 7 32 | 3 0 | 202 | 4 |1998| 2764 | 72.29
485t | 331 | 1388 | 6362 | 993 | 2426 | 1324 | 1745 | 6502 | 1543 | 1213 | 1639 | 25 | 3108 | 2571 | 2525 | 33695
EEEEE %) |44.11|95.89 | 78.75 | 59.11 | 85.12 | 86.18 | 71.52 | 65.04 | 80.88 | 62.24 [ 39.72 | 100 | 63.1 | 53.44 | 79.13
OA:70.54%  Kappa:0.67




KE R E S X

i (MNF+NDVI) B B 2 8 Bt R

o= B

Reference class

ACRH| JKEE | 1Ak | R | JUE | BY | Efth | FM | RE | B (KRB 2K | B | X8 | 28 | &5t gg (O%Z)
JKigH| 149 0 0 0 0 0 0 0 0 40 24 0 0 0 0 213 69.95
7KEg 0 |1361| O 0 0 0 0 0 0 0 4 0 0 0 0 1365 | 99.71
LHER 0 0 |4691|397| O 0 11 [ 1324 | 0 2 0 0 | 637 | 1110 | 42 | 8214 | 57.11
R 0 144 | 401 | O 0 45 | 269 2 12 2 0 | 204 1 100 | 1180 | 33.98
bl 16 0 0 | 2093 | 0 0 0 0 176 | 426 | © 0 0 0 2711 77.2
#Z¥ | 90 0 131 | 0 4 |119% | 0 67 72 64 | 116 | © 0 0 22 | 1762 | 67.88
Eith 0 0 4 6 0 0 | 1228 | 348 0 0 0 0 | 168 | 63 87 | 1904 64.5
User Class | Fx#k 0 0 654 | 125 | 0 0 161 | 4091 | O 0 0 0 | 248 | 63 94 | 5436 | 75.26
BE | 11 0 0 0 7 0 0 0 |1307| 65 0 0 0 0 1 1391 | 93.96
B | 60 0 2 0 | 151 | 124 0 1 143 | 767 | 287 | 0 0 0 100 | 1635 | 46.91
BEM| 2 11 0 | 171 4 0 2 47 | 723 | 0 0 0 17 977 74
B | 13 0 0 0 0 0 13 6 43 | 25 0 0 6 106 23.58
&1 0 0 406 | 20 0 0 21 77 0 0 0 0 | 1617 | 36 74 | 2251 | 71.83
FE 0 0 260 | 1 0 0 0 183 0 0 0 0 8 |1286| 1 1739 | 73.95
=H 6 0 70 | 43 0 0 279 | 142 4 34 14 0 | 226 | 12 | 1981 | 2811 | 70.47
#85T | 331 | 1388 | 6362 | 993 | 2426 | 1324 | 1745 | 6502 | 1543 | 1213 | 1639 | 25 | 3108 | 2571 | 2525 | 33695
EEEBE%) | 45.02 | 98.05 | 73.73 |40.38| 86.27 | 90.33 | 70.37 | 62.92 | 84.71 | 63.23 | 44.11 | 100 | 52.03 | 50.02 | 78.46
OA:68.01%  Kappa:0.64
KEMNERBGXEMNFEV)ERN 2 HE R RZREEME
Reference class
ACEH| JKEE | 1Ak | R | JUE | BY | Efth | FM | RE | B (KRB 2K | B | XE | 28 | #5t gg (O%Z)
JKiBHt| 150 0 0 0 1 0 0 0 29 49 33 0 0 0 5 267 56.18
KBS 0 1334 | 0 0 0 0 0 0 0 0 0 0 0 0 0 1334 100
LHE 2 0 |5338|654| 0 0 227 | 1547 | 3 11 6 0 | 2188 | 1074 | 554 | 11604 46
S 0 0 25 0 0 22 0 0 3 0 0 | 140 0 111 | 301 8.31
pEIp | 18 0 0 | 2009 | 0 0 0 0 3 384 | 0 0 0 0 2414 | 8322
By | 75 17 31 0 4 |1136| 0 14 93 60 80 0 2 0 8 1520 | 74.74
Eith 0 0 0 0 0 0 278 0 0 0 0 0 50 0 30 358 77.65
User Class | Fx#k 1 0 707 [ 241| 0 0 | 1153 | 4733 | 7 7 0 0 | 518 | 123 | 755 | 8245 57.4
RE 8 0 0 0 5 0 0 0 |1039| 36 0 0 0 0 0 1088 95.5
B | 57 0 0 0 | 170 | 185 0 0 236 | 787 | 294 | O 1 0 33 | 1763 | 44.64
BEM| 3 19 0 0 | 230 0 0 0 0 157 | 725 | © 0 0 10 | 1144 | 63.37
B | 32 0 0 0 7 3 0 0 100 | 66 | 101 | 25 0 0 87 421 5.94
&1 0 0 1 7 0 0 1 0 0 0 0 0 38 1 2 50 76
Z*E 0 0 285 | 0 0 0 0 204 0 0 0 0 10 | 1372 0 1871 | 73.33
ZH 3 0 0 66 0 0 64 4 36 34 16 0 | 161 1 930 | 1315 | 70.72
#85T | 331 | 1388 | 6362 | 993 | 2426 | 1324 | 1745 | 6502 | 1543 | 1213 | 1639 | 25 | 3108 | 2571 | 2525 | 33695
EEEWBE®%) | 4532 | 96.11 | 839 | 252 | 82.81 | 85.8 | 15.93 | 72.79 | 67.34 | 64.88 | 44.23 | 100 | 1.22 | 53.36 | 36.83
OA:59.12%  Kappa:0.53




KEBMERBGEEMNF+GLCM3*3) B &l 2 B il R 2 = % @
Reference class
AGBHL| JKEE | TIAK | B | 3B | BY) | Ei | FM | BE| B |REM| B | B8 | X 2 | 4t gg (i)
KiEH| 131 0 0 0 6 0 0 87 | 49 | 33 0 0 0 1 307 | 4267
KBS 0 1280 0 0 0 0 0 0 0 0 0 0 0 0 0 1280 100
LHER 0 0 | 3781|172 | 0 0 12 | 1227 | © 0 0 0 | 273 | 751 | 32 | 6248 | 60.52
R 0 0 272 | 578 | 0 0 109 | 380 0 0 0 | 144 1 158 | 1642 | 35.2
bl 0 23 0 0 [1936 | O 0 0 115 | 266 | 0 0 0 0 | 2340 | 8274
B o| 132 | 73 | 126 | 3 29 | 1139 | 2 85 | 180 | 138 | 136 | 4 7 1 52 | 2107 | 54.06
Eith 0 0 10 4 0 0 | 1127 | 569 | 0 0 0 0 | 153 | 84 51 | 1998 | 56.41
User Class | Fx#k 0 0 |1313|140| © 0 173 | 3860 | 0 0 0 0 | 437 | 109 | 96 | 6128 | 62.99
RE 7 0 0 0 5 0 0 0 |98 31 2 0 1 0 2 1036 | 95.37
B | 57 0 0 0 | 202 | 182 0 0 |261| 767 | 312 | O 0 0 27 | 1808 | 4242
BB 2 12 0 1 | 248 3 0 4 | 84 | 856 | 0 1 14 | 1225 | 69.88
BiR 0 0 0 0 0 0 0 1 2 8 21 0 0 32 65.63
&1 1 0 570 | 14 0 0 24 94 0 0 0 0 | 1815 | 149 | 13 | 2680 | 67.72
FE 0 0 181 | 2 0 0 0 76 0 0 0 0 5 | 1446 | 10 | 1720 | 84.07
=H 1 0 109 | 79 0 0 208 | 211 | 22 | 27 | 26 0 | 272 | 30 | 2069 | 3144 | 65.81
#B5T | 331 | 1388 | 6362 | 993 | 2426 | 1324 | 1745 | 6502 |1543| 1213 | 1639 | 25 | 3108 | 2571 | 2525 | 33695
ETEEBEE®%) | 39.58 | 92.22 | 59.43 [58.21| 79.8 | 86.03 | 64.58 | 59.37 |64.03|63.23| 52.23 | 84 | 58.4 | 56.24 | 81.94
OA:64.68%  Kappa:0.60
KERMNESHZEMNFNDVIHEV) B Bl 9 8 Bl R 3= = % f&
Reference class
ACEH| JKEE | 1Ak | R | JUE | BY | Efth | FM | RE | B (KRB 2K | B | XE | 28 | #5t gg (O%Z)
AR | 147 0 0 0 0 0 0 0 0 21 5 0 0 0 0 173 84.97
7KEg 0 |1366| 0 0 0 0 0 0 0 0 9 0 0 0 0 1375 | 99.35
LHE 3 0 |5338|665| 0 0 172 | 1532 | 7 7 1 0 | 2123 | 1176 | 460 | 11484 | 46.48
S 0 0 33 0 0 20 1 1 6 0 0 | 159 0 58 278 11.87
pEIp | 16 0 0 |2012| O 0 0 0 6 368 | 0 0 0 0 2402 | 83.76
By | 74 0 37 0 3 |[1200] o0 15 71 63 82 0 1 0 7 1554 | 77.28
Eith 0 0 0 0 0 0 280 0 0 0 0 0 86 0 42 408 68.63
User Class | Fx#k 0 0 722 [ 229 0 0 | 1171|4761 | © 10 0 0 | 521 | 104 | 792 | 8310 | 57.29
BE | 16 0 0 0 8 1 0 0 | 1254 | 68 4 0 2 0 1 1354 | 9261
B | 57 0 0 0 | 168 | 118 0 0 177 | 791 | 299 | © 1 0 60 | 1671 | 47.34
BEM| 3 6 0 0 | 233 1 0 0 0 178 | 759 | 0 1 0 21 | 1202 | 63.14
B | 29 0 0 0 2 3 0 0 31 42 | 102 | 25 0 0 80 314 7.96
&1 0 0 1 26 0 0 2 0 0 0 0 0 41 1 2 73 56.16
FE 0 0 264 | 1 0 0 0 187 0 0 0 0 8 |1289| 1 1750 | 73.66
ZH 2 0 0 39 0 0 100 6 2 21 10 0 | 165 1 | 1001 | 1347 | 7431
#85T | 331 | 1388 | 6362 | 993 | 2426 | 1324 | 1745 | 6502 | 1543 | 1213 | 1639 | 25 | 3108 | 2571 | 2525 | 33695
TEEWBE®%) | 4441|9841 | 839 | 3.32(82.93|90.71 | 16.05 | 73.22 | 81.27 | 65.21 | 46.31 | 100 | 1.32 | 50.14 | 39.64
OA:60.24%  Kappa:0.54




KE R E S X

& (M NF+WBI+NDVI+GLCM3*3) ¥ # 7 8 B R

o= B

Reference class
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Using the airborne LiDAR scanning to estimation the
road-length and road-edge form different point density in
mountainous forest
Fapt SHE? 1w’

Chung-Cheng Lee  Kun-JenWu  Chi-Kuei Wang
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ABSTRACT

The LiDRA lasers can penetrate the tree crown to the ground surface, and it is an
effective tool to detect the forest road. In this study, we are using the airborne laser
scanner to obtain the road and road-edge from artificial post processing the point clouds.
The study area is located in Tseng Wen Reservoir upstream; the area is 1 km x 1 km, the
average point density is 42.3 pts/m?. In the other hand, we are thinning the point clouds
which the 1/2, 1/4, 1/8, 1/16 and 1/32, and estimate the influence of road and road-edge
by different point density. The ground truth data, we are using traverse survey to
measure the road and road-edge in suit, the total number of 1 km length be measured.
Our results showed that the point density increases with either increasing road-area or
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road-edge. Specifically, the road length has high error from the lower point density
dataset.

Keywords: Airborne LIDAR, Forest Road, Road Detection
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ABSTRACT: Remote sensing technologies obtain spectral and shape properties of ground objects efficiently. These
useful information is suitable for land use management. The hyperspectral image provides more detail of spectral
information and there is a great potential to identify species of vegetation using hyperspectral image. Moreover, lidar
data provides 3-D surface to identify different objects on the ground. Hence, the aim of this study is to integrate the
hyperspectral imagery and lidar feature for object-based classification. The object-based classification uses image
segmentation to produce image objects. Different object’s features are calculated from hyper spectral image and lidar
data for image classification. The proposed scheme includes image segmentation, feature selection, and image
classification. In image segmentation, the image is segmented into image objects from pixels. According to the
characteristic of image objects, appropriate features are selected for analysis. In feature selection, nearest neighbor
method is used to classify the image at image classification step. In the study, the airborne hyperspectral image and
lidar point clouds are collected by ITRES CASI-1500 and Optech ALTM Pegasus. The confusion matrix is generated
by ground truth information. The verification includes the comparison between pixel-based and object-based
classifications, comparison between multispectral and hyperspectral image classifications, and image classification
with and without lidar features. The experimental results indicate that the fusion of hyperspectral image and lidar
point clouds may improve the accuracy of image classification. In summary, hyperspectral image provide useful
spectral information while lidar data provide useful shape information. The integration of these two data may separate
different land covers from both spectrum and geometric information.

1. INTRODUCTION

Due to the technological and environmental development, human living space is expanding rapidly and globally.
Hence, land use management is one of the important issues in climate change. The remote sensing technologies obtain
useful information of land cover effectively. It can be used to understand different land covers for environment
management.

Hyperspectral image provides detailed spectral information. According to the results of classification provided by
previous studies (Ifarraguerri and Chang,2000; Shaw and Manolakis,2002; Miao et al.,2006; Prasad and Bruce,2008;
Xing et al.,2005), hyperspectral image has a great potential to identify species of vegetation using spectral
information. Moreover, with the development of lidar technology, lidar obtains high density 3-D point cloud rapidly.
This lidar point clouds provide 3-D surface information efficiently, and this 3-D surface information can use to assist
the identification of land cover (Gou et al., 2011), because every ground object has its own characteristic of height.
Therefore, the integration of hyperspectral and lidar is beneficial in land cover classification.

The image classification includes pixel-based and object-based classifications (Myint et al, 2011; Duro et al., 2012;
Zhang and Xie, 2012). The pixel-based classification analyzes attribute value by pixel. This method does not consider
the relation between pixels. Therefore, object-based classification is used in this study. Through the image
segmentation, the related image pixels are combined into image objects. The image object provides not only attribute
value but factor of shape to identify the class of ground surface (Ke et al., 2010). The aim of this study is to integrate
the hyperspectral imagery and lidar feature for object-based classification, and discuss effectiveness of data integrate
and object-based classification.

2. MATERIALS
2.1 Study area

The test area is located in the junction of Chiaya and Kaohsiung in Taiwan and the total area is about 21.4 square
kilometers. It is a mountainous area which has different types of vegetation, for example, bamboo, fruit, etc. This area



also covers some villages and some mountainous regions are developed as farming land and orchard.
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Figure 1. The location of study area (red area)
2.2 Hyperspectral image

The hyperspectral image in this study is collected from ITRES CASI 1500. Total numbers of the image bands are 72
bands, and spectral wavelength range is from 362.8nm to 1051.3 nm. The preprocessing of hyperspectral image
includes radiation and geometric correction. In order to get the same ground surface reflectivity of every strip,
ATCOR4 method is used to the radiation correction, this method consider variety of factors include incident angle,
terrain effects and atmospheric effects, and decrease effects from these reason. Furthermore hyperspectral image has
a large number of bands, in order to avoid curse of dimensionality in limited training area, the minimum noise fraction
transformation (MNF) method is used to reduce dimensions of hyperspectral image. Seven MNEF’s bands are selected
for classification.

2.3 Lidar data

The lidar data is collected by Optech ALTM Pegasus. In order to integrate the lidar and hyperspectral image, lidar is
interpolated to 2D raster grid. The features of lidar include nDSM, roughness, intensity and echo ratio. In lidar data
processing, point clouds are classified into ground points and non-ground points for digital terrain model (DTM) and
the digital surface model (DSM). The DSM can be used in the process of image ortho-rectification, also the
normalized digital surface model (nDSM) can be calculated by subtracting the DSM from DTM. Furthermore,
standard deviation of DSM can be treated as surface roughness. For lidar signal features, the echo ratio parameterizes
multiple reflections, using to represent extension and transparency in vertical, because the region of vegetation has
high extension and transparency, this feature can be used to identify vegetation (H6fle and Hollaus, 2010). The
intensity means a relative measure for each lidar signal, this information can use for distinguishing ground object and
tree species by reflection characteristics (Kim et al., 2009).

3. METHODOLOGY

The work flow of classification is shown as figure 2. First, the purpose in data preprocessing is co-registration,
therefore, lidar data and hyperspectral image are registered correctly for classification. Second, setting the land types
for classification, according to simple image interpretation the targets of classification are decided. Then, the
favorable features are extracted for targets. In object-based classification step include three parts as segmentation,
training and classification. Finally, the result of classification has analyzed.

3.1 Set targets of classification

According to the characteristics of test area and recognizable features, this area is roughly divided into vegetation and
non-vegetation. The non-vegetation included bare ground, river and various types of man-made structures. The
vegetation includes forest, grass and various types of crops. The details of land cover are defined in Table 1.

3.2 Feature extraction

The feature extraction is to produce feature for classification from hyperspectral image and lidar data. Hyperspectral

image mainly provides spectral feature while lidar data mainly provides terrain feature and lidar signal features. These
features for classification are shown as Table 2.
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Figure 2. Workflow

Table 1. Targets of classification

Vegetation Non-vegetation
1.Broadleaf forest(forest) | 5.Bamboo 8.Water 12.Watercourse
2.Grass 6.Fruit tree(fruit) 9.Road 13.Bare ground
3.Tea plantation(Tea) 7.Areca plantation(Areca) | 10Greenhouse 14.Concrete
4.0ther crops(Farm) 11.Building 15. School Playground (School)

Table 2. Features for classification

Data Feature type Feature Description
MNE Separate noise and signal in_ image, also reduce the data
dimensions of hyperspectral image
Hyp_erspectral Spectral feature NDVI Determine the amount of vegetation.
image WBI Determine the moisture content of the state canopy.
EVI Determine the amount of vegetation.
Height of ground surface, can used to distinguish surface
nDSM .
Terrain feature ObJ.eCtS' - - — -
. Roughness _P0|_nt cloud dlsper3|on_degree at direction of elevation, also
Lidar data indicates the complexity of ground surface.
Intensity | Energy of the laser echo
Lidar feature . The ratio of also indicates the complexity of vertical
Echo ratio direction.

3.3 Pixel-based Classification

In pixel-based classification, the Maximum likelihood was used in image classification. The pixel-based
classification was according the statistics and features of pixel to identify targets. Because pixel-based analyzed
property value individually in pixel level, leading to the result of pixel-based classification had salt and pepper
phenomenon obviously. Therefore, In order to reduce salt and pepper phenomenon, the result of pixel-based
classification was processed by majority filtering.

3.4 Object-based Classification

In the reality space, the ground surface object was composed by number of pixels. In object-based classification, the
segmentation of image aggregates the pixels to image object according to similarity between pixels. For image object,
it has both attribute and geometry features, e.g. shape and texture. After segmentation the Nearest neighbor was used
to process the object-based classification. The bottom-up method is used for segmentation. This method uses
homogeneity index to obtain object. The scale parameter is to control the size of object, and the details of image object
are affected by scale parameter.

4. EXPERIMENTAL RESULTS
The experiments include four types of classifications. These are object-based multispectral image classification,

pixel-based hyperspectral image classification, object-based hyperspectral image classification, and integration of
hyperspectral and lidar object-based classification. These classification methods used same training and test areas for



comparison. The training area and test area are manually selected from 50cm aerial orthoimage. The results are
presented by overall accuracy and kappa of classification. This study used commercial software, i.e. eCognition™ 8.7
to perform object-based classification. The pixel-based maximum likelihood classification was implemented by
ENVI™. Table 3 showed the comparison of these methods
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4.1 Multispectral vs. hyperspectral image classifications

In this part, Multispectral and hyperspectral images were classified by only spectrum feature. The spectrum feature of
multispectral image included four bands, i.e. blue band (450nm), green band (547nm), red band (644nm), near
infrared band (780nm) and calculated NDVI, EVI by these four bands. According to the value of spectra and MNF in
figure 4, the multispectral image had lower value dispersion degree than hyperspectral MNF image at vegetation.
Therefore in Figures 3a and 3c could find the classification in multispectral image had more error than the
classification in hyperspectral image at vegetation. In Table 3, the overall accuracy of result of hyperspectral image
classification is more accurate than multispectral image classification.
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Table 3. Comparison of different approaches

Data multispectral image hyperspectral image | hyperspectral image hyper;a)zcltil;jﬂ:mage
Approach object-based pixel-based object-based object-based
Kappa 0.5062 0.8010 0.9064 0.9554
OA 54.72% 81.77% 91.40% 95.50%

4.2 Pixel-based vs. object-based classifications

The results of pixel-based and object-based classification of hyperspectral image were compared in this section (see
figure 5). Because the pixel-based classification classified the land cover using each pixel. The result of pixel-based
classification occurred salt and pepper phenomenon significantly. On the other hand, the object-based classification
classified the land cover using segmented object. The result showed complete region, e.g. for the fruit plantation and
areca plantation in object-based are more complete than pixel-based. Moreover, the pixel-based classification is
mixed with other things like grass or broadleaf tree. According to classification accuracy, object-based classification
is more helpful than pixel-based classification.



4.3 Image classification with and without lidar features

According to figure 4, tree and areca had similar spectral feature. This phenomenon leaded some misclassifications
(see Table 4) like fruit, areca, bamboo and forest etc. The lidar data provide 3D structural features like height and
complexity (roughness) for classification. The combination of hyperspectral image and lidar improved the accuracy
of classification (see Table 5).

& P .

a. Orthophoto | b. Object-based classification c. Pixel-bsed classification
Figure 5. Comparison of object-based classification and pixel-based classification

Table 4. Error matrix for result of hyperspectral object-based classification without lidar data

User \ Reference water watercourse road farm bareground | greenhouse fruit areca tea bamboo forest concrete buildin school Tass
water 3398 81 0 0 0 0 0 0 0 0 0 0 0 0 0
watercourse 12 2990 0 0 0 0 0 0 0 0 0 0 0 0 0
road 0 0 2580 0 88 81 0 0 0 0 0 26 58 0 0
farm 0 0 8 2996 54 0 148 0 0 0 258 0 2 55 235
bareground 0 97 36 0 2750 0 6 0 0 0 0 0 0 5 0
greenhouse 0 11 0 0 0 1810 0 0 0 0 0 3 6 0 0
fruit 0 0 0 0 0 0 2290 38 0 0 0 0 0 0 0
areca 0 0 1 26 145 0 0 2878 32 0 151 0 0 0 0
tea 0 0 0 0 0 0 0 0 3127 0 5 0 0 0 0
bamboo 0 0 19 0 12 1 259 364 0 2971 369 0 0 0 1
forest 0 0 3 0 16 0 269 0 0 294 5384 0 0 0 9
concrete 0 0 19 0 0 0 0 0 0 0 0 504 27 0 0
building 0 0 11 0 0 0 0 0 0 0 0 0 1373 0 0
school 0 0 3 0 0 0 0 0 0 0 0 0 3 573 0
grass 0 0 0 179 3 0 0 0 0 0 0 0 0 0 2845
unclassified 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0
Sum 3410 3179 2680 3201 3068 1892 2972 3280 3159 3265 6167 533 1490 633 3160
Producer Acc. | 0.9965 0.9405 0.9627 0.9360 0.8963 0.9567 0.7705 0.8774 0.9899 0.9100 0.8730 0.9456 09215 0.9052 0.9003
User Acc. 0.9767 0.9960 09107 0.7977 0.9502 0.9891 0.9837 0.8902 0.9984 0.7435 0.8907 0.9164 0.9921 0.9896 0.9399
Overall Acc. [0.9140
K 0.9064

Table 5. Error matrix for result of hyperspectral object-based classification with lidar data

User \ Reference water watercourse road farm bareground | greenhouse fruit areca tea bamboo forest concrete buildin school grass
water 3391 0 0 0 0 0 0 0 0 0 0 0 0 0 0
watercourse 9 3082 0 0 0 0 0 0 0 0 0 0 0 0 0
road 0 0 2609 0 23 0 0 0 0 0 0 33 129 0 0
farm 0 63 7 3022 3 0 0 0 0 0 14 0 2 0 45
bareground 10 34 9 0 2939 81 0 0 0 0 0 0 3 61 0
greenhouse 0 0 0 0 1811 0 0 0 0 0 0 0 0 0
fruit 0 0 0 0 0 0 2047 0 0 0 0 0 0 0 5
areca 0 0 0 0 83 0 0 3092 97 0 1 0 0 0 0
e 0 0 0 0 0 0 0 0 3037 0 0 0 0 0 0
bamboo 0 0 30 0 7 0 0 104 0 3184 377 0 0 0 0
forest 0 0 0 0 0 0 20 84 0 81 5780 0 0 0 0
concrete 0 0 14 0 0 0 0 0 0 0 0 493 34 0 0
building 0 0 0 0 0 0 0 0 0 0 0 0 1304 0 0
school 0 0 14 0 0 0 5 0 0 0 0 7 7 572 0
orass 0 0 0 179 0 0 0 0 25 0 0 0 0 0 3110
unclassified 0 0 0 0 13 0 0 0 0 0 0 0 11 0 0
Sum 3410 3179 2683 3201 3068 1892 2972 3280 3159 3265 6172 533 1490 633 3160
Producer Acc. | 09944 | 09695 | 09724 | 09441 | 09580 | 09572 | 09916 | 09427 | 09614 | 09752 | 09365 | 09250 | 0.8752 | 09036 | 09842
User Ace. | 1.0000 | 09971 | 09338 | 09575 | 09369 | 1.0000 | 09983 | 09447 | 1.0000 | 08601 | 09690 | 09113 | 1.0000 | 09455 | 0.9384
Overall Ace. [0.9590
K 0.9554

5. CONCLUSIONS

According to experimental results, hyperspectral image provides detailed spectrum to identify different vegetations
when compared to multispectral image. For vegetation which have similar spectral features, we used lidar’s surface
features to separate vegations. Therefore, the classification with lidar data classified the type of vegetation more
accurate. Moreover, the result of object-based classification is a more accuracy than tranditional pixel-based
classification. Hence, the object-based classification is more appropriate for the land cover management.
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