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Abstract

Taiwan is one of important site for shorebirds along the middle of the East Asian-
Australasian Flyway (EAAF). There is the largest intertidal mudflat in Changhua
coast, which provided the feeding habitats for shorebirds in migration and wintering
seasons. With the economic development, the intertidal zone in Changhua coast
disappeared due to reclamation in Changhua Coastal Industrial Park (CCIP) that caused
shorebirds to leave mudflat and look for roosting site in inland area. However,
extensive gravel land by reclaimed in industrial area was the best roosting sites before.
Some gravel lands became factories and gravel lands by human development or natural
succession and were no longer suitable for shorebirds. In order to understand the effect
of landscape changes on shorebird populations, we use satellite remote sensing and
unsupervised classification to analyze the area of land types of CCIP and compare
monitoring data of shorebirds.

Key words: Remote sensing, Shorebirds, Landscape change, Supervised classification
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@A AL ERATRE 2005) i o PR @ Al B %2017 & 2

%ﬂ%’ﬂﬁ@ﬁmﬁ@—?$9%?42?’via

Bk T T ki 75322019 # 10 * %1 o

T
o
ey
NN
|
=
=
<!
5
fme
A

Legend

Bl 2eHfE
Bl A%RiEe
[0 #kxrmine
I 52 4 78 B SO 4R 34

W32HERFFRET ST LN
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2. rEmg

BEd ERFEFEOETREBLEZ PEE4d £ o

KBRS 20T BB ﬁé%@?fil\%i i
B o 1 ERH EREE B L

B f % 3G
Ax UL ER D

FREFAAER RPhiE S H R

R BT R E S s R L LARR o B AN P ER S R FL
THR%® AT HEMAT

(1) § A5

$F24 1998 ~ 1999 & £ 1 ¥ F

£ %N 2L 2 %5 @ (Kentish plover) £ | # 38
(Little Terns) A S e E {2 P REFEARFLHIE TP EF AL B 4 >
WIS S F R o R R R AT F PR - (B
i£,2002) -

¥ ¢k > 2007 ~ 2008 - & -

& #g(Little Terns)‘m:iv & 2_#2 7
PAEE L UET e

Yo FRAK
L % 5 m 2007 & L B =255 5 6

2K = ) e VB ERER l‘iﬁﬂ"i
aE ke R Fl g B S b H s R FT A A G

e @ @ “I‘J—*ﬁ
FAETE R R RICE F)E (E F 4 2009) o
() 5 4

j R
wm IE,“,/:F 7

2003 & 4 % 1 2004 & 8 7

Ao I BRTEHS FHHA S RFEEED

PR R FRAEFEFRSRE R JEd BE R

%ﬁfriéé&%ﬂﬁp\ kR SRR AL RO S x B FERT AR
2 A RE L RFEEFIN ARG RE > B R EFAEYF D

FREFAED L

AR K2 R (& R E, 2005)
B) B+ #HRT

% 2005 % 2007 £z &2 é 7 KRy

e

=2 L
PRSI
B s BiE

Boenh 4o R
EER S 25% b 4 T BEE
100 o> = 1+

I 75 ’}‘]@'@;}Ep Fa'&’gi,@_;}i,’,‘;_c g,j'% LJ);.\E-
(*5 1 #,2007) -

PR R 2 B el 0 5 BT K E
HEFEEHFRAY G
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327 % # ik

t MEER

¥

FREEIR

2MEERE
Y
BEFREMHEEZE R
(2003.2007-2011.2017&) | LRI M 2 th
l SEERERE
(IBA A4ZEH)
MEREBMHE l
(BB o8-S AHLLE)
SESEESE (LT

i B (52 3 AT
Kappa>0.6

ERE

SRS EEETERE

¥

RERSFEZIER

&

ZERESH

h 4

s/ GREAFRIEEE
(FH B8 1 93 A7)

¥

—
| END }
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33 FhE B if
331 WA EHEFEHE R

AL P ORFEFRERRIERY BT RN EERH
M o LEREELGEN L TR B LT RAEE L FHEELS (IR
3A) FEEBGERE IR LR EL B R B
A EREBY R AL AZ ZEETA S 25m*2.5m % # & 5 2007 & 2011
1 2017 # 5 FORMOSAT-2 i##5 # § i & A 47 icdf e % > ¥] FORMOSAT-
2 Et 2004 E B 4piE 070 & 2003 & ehfrh BB A Y T R A S
10m*10m =1 SPOT-5 f# % - £ & * fFk &ip| ¥ (fue? 404 ERDAS IMAGINE
2013 #F7 T TGS VA L E TP BN K B 350 L ERS AN

TR AFRE TABR R ARE  FE B Gt dc Rk 32 17 o
16000
14000

W34 §E5 F-kEBEHEE R



#h R B PR R R A

M 3-5 #FE Bt > 9 157 A W

432k LR B GER

& p P Fh LA 247 B (m) HL & R
2003 6 21p SPOT-5 10*10 - R SR SN
2007 10 * 18 p  FORMOSAT-2 7RLE
2008 11 * 12 p  FORMOSAT-2 (7 RER
2009 11 * 27 p  FORMOSAT-2 (7 RER
2.5%2.5
2010 10 * 16 P FORMOSAT-2 (7 RER
2011 10 * 16 p FORMOSAT-2 (7 RER
2017 4% 12 p  FORMOSAT-2 R I LR IR IS
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FE PR E D R TR & S AR S8 BB o (pixel)#T
e a B o BB SERR E e B e sk S AR 7 A B A
F TR AFTANARFFY I RBEFE B A HFB R kS
FERG P B LeniEh PUSERER A RS A g - 8 Jﬁ“\ AR < BES
(Supervised Classification)» = £ 2t 5 -3¢ & #f72 (Unsupervised Classification)-
d ?/I?Ui AR EV 2 (S B RN AR E T B F
BB TR A Y B s fEiziE (Method of Maximum Likelihood) i & 4 72
LIRS RBRDD F 0 R AL TEPR DTN A AT

g» 7 4 38 ;% (Supervised Classification)

R GAEY > ERALHZ IR L LEF TR THELRE
il

SRESCEE FA D RS etk R L

BN HTAR] F S R R AR - R AR B AR e
Gk BERE AR AT A I SRRER PRI A R AR R R
FERERRL SRS T A

(1) 7"k W 3 B

F1* A2 en NEEE © vk RIT L R A2 HUE (Training Areas) » 12 #7i% Boen
VIRE S AHH R E AR 360 U HBREEE N AT 1 &
Penw M MR D BT R R 2 a0 Rt A amE L o DR A
L B e A B 10~100 & ik & 17 5 05Uk & (R £ A1 2001) 0 d At G
AREZ AR Lk SR BER BRAE A AT HRTMES G Y #T
PosEP PR AR E AT AL B FIRAR R A ST A g0 T
Bk N AR L EB A0 B REE A 0 £ 200 BT A E 0 B fs L %200 B
AR AR E S B (Merge) & T B SEE A (B 3-7) 0 iF R A SR iAo
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File Edit View Evaluste Feature Classify Help
& 0 L L E WA YA
Class | > Sigristure Name Color | Ped | Gieen | Ble | Vake | Ordes | * |
1 b Class 1 0347 0B 07X [ 1
2 Class2 0%% 0851 0B 2 2
3 [Clasz3 1000 0%7 0B% 3 3|5
4 [Classd 1000 0% 0B% 4 4
5 |Class5 1000 1000 0%3 5 5
5 Clasz6 1000 049 0840 E 5
7 Class? 1000 0%3 0673 7 E
B Class8 1000 0%6 083 8 B
9 Classd 1000 1000 0507 El 3
10 |Clasa 10 0348 00 0B% 10 10
1 [Class 11 0% o08se 0EM 1| 1
12 [Class 12 0%8 0%MZ oms 12 12
13 |Class 13 1000 0% 0B 13 13 &
14 Class 14 1000 0%7 0B7 14 14
15 |Class 15 0%3 095 0BFW 15 15 A
16 Clasa 16 0876 0847 O0BE 18 6 Fi C}
17 |Clasa 17 0B4S 084 07® 17 17 'l
18 [Clasa 18 033 0%8 054 18 18
19 [Class 19 0%5 1000 0% 19 18
2D [Clasz 20 0970 0%0 058 W 20
21 |Class 21 0378 0%0 0B 21| 2
2 [Cess22 0%3 0887 0B 2 2
23 [Class 23 0501 0857 O0E0 223 223
24 [Class 24 1000 0%8 082 M A
% |Class 25 1000 1000 0% 225 5
2% |Class 26 072 0807 0T X %
27 |Clasa 27 1000 1000 1000 @ 27
2B |Class 28 1000 1000 1000 2@ =
23 Class 29 0%E 0% 0306 28 23
30 [Class 30 0%4 0883 0807 30 30
N (Clas 3 0817 07 0T @ 3
2 [Class 32 o7 07 0f7d 2
B [Clas33 0B 07% 0773 3 1
3 |Class 34 07% 0797 078 M M
B |Class 35 am 072 07 ¥ 0B |
3 [Cless 36 1000 1000 1000 3 20X
37 |Clasa 37 1000 1000 1000 3 37

B 3-6" " Rk T F BT L W

File Edit View Evaluate Feature Classity Help

0D +LEH T MA VA

Class # > Signature Name Color = Red Green Blue | Value Order| Count Prob. P | /H A FS =
1 » building 0985 0935 0867 241 241 1626 1.000v v v v
2 water 0774 0816 0798 242 242 2768 1.000v v v v -
3 windbreak 0647 0683 0707 243 243 3767 1.000v v v v 3
4 grass 0714 0722 0730 244 244 3377 1000w v v v
5 gravelland 0.848 0808 0775 245 245 2968 1.000v v v v

W37 EHBEAPRFRFE
(2) »~5EFE

PV R Tt B ek B 1T 5 AR ?*%iﬁ@%&&%ﬁﬁﬁ
VIR T LR T K hddcd B S PR BEIERE B T 52 6
B2 o AT EHR Y THH RPN > B A RIS RUE S BE L R (R AL

’

Lr

T,

FALEE) (1 Xz, xn) B ALY H I E 0 E L

R
-k
=
=
AnS
i
A
AV
A=
sl
=
oo
1=

=i

B ER AR L BAo R 3-8 4ror o RRE AT ELE G R P g 7 R A
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&A’Er-g ’ l/_‘::'_ l}L—% /i':\ 2.‘1? % ;}T%/El t"‘_i"" \%?‘ m/vb?‘?lg\f‘v ’ ﬁy\ ’F\%,IJ//Z‘ A }\‘-&L"

-
L(é(x)|x) =f (x|§(x)) = max{f(x,0),0 €N} = max{L(0,x),0 € 1}
Ho
O(x) : 2+ & (estimated value)
0 : %#x(parameter)
x + 3 Bk(data point)
f + S #c(function)
L : i 2% 3 #ie(likelihood function)
O @) @ o ® @ ik
O o0 0O .. calculate o © © © ® xn
O @) O o @) ®@ O ®
o © O o @ ® O %%
O o ® 0O ® o0 00 O 3I4%E
W3BEFSAHA AW
(3) rﬁ%] 4
PSR 0 PR S (Ao B 3-9)#-11 A SR 0558 ~ 3 e g ] eha
BE A3 & BV B AT g 4ot 72 F 3k $i(Geographic information systems ,GIS)

== ;W%J ' (Lillesand, 2000) -
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333 KRR

ok R R EREARY T oA

ﬁ%ﬁﬁ%%%’ﬂ&éﬁﬁﬁgﬁﬁaﬁwia?%

B30 #2288 %n i H

7~

BR o ek SRIBE CEEES Y BREAER A R

L EEF g

£ s (Error Matrix) » 4c# 3-3 #5571 » (%

_:12'/

Al

g fo AELRY P A EFR

23



% 33FALwL i

LR R A 5 c P ?*ﬁﬁiﬁ
A KB mr x100%
VR
A X11 X12 X13 Xni
B X21 X22 X23 Xni X;i
in=1 Xni
C X31 X32 X33 Xni
Xij
ﬁ‘)?.x;i Xin Xin Xin
2 ARFHR Xii
x100% % Xin
, n X N szl Xu p=1(Xin ' Xni)
@A B x100% &i=1 2l Kappa - -
= N - Z?=1(Xin : Xni)

pE s AT R R R AR R B S i R

AR

(e > i ’4’\*%\1;71

L A LR RS BRREEE R B R(ArE 3-10) 0 B £
RSB I yER Bk LR Ry AT IHREA

Bepw P e B LR
4 A& % # & (User’ s Accuracy) 2 Kappa e & 58 5L 4o

(Producer’ s Accuracy) -

LI

R4+ R (Overall Accuracy)

N AR Y h R FEA

Z] 1 Xll

DA 10, =
A9 50,5
TR A %P

.Kglkazﬁ;tz"ﬁ P\mg P R

e LR SRR SR

x100%

R ON G fi?&&ﬁi‘,‘&’?‘—" ' Xij » A EL Y AR SR

24

VLR S 4 R e

TR
o ik pp LA

D FRAH A (Overall Accuracy) ~ & * # # &

z,

]}l



2. @& * 4 A& (Producer’ s Accuracy)

o7 A AT WAL FEGF AT B0 T BTAT ]S R OB - IR ePil

x100%

i=1 ni

B o Upns &% XHA Xy 3 A ELd A M AP o Xy 3 B
WY& | h P

3. 24 iﬁ A& (User’ s Accuracy)

a2

G H - SRR R AT 0 RIRBIA L ARtk ABP BF B AN

Bl R Gt b

. X
2 4eT 1Py =

HP Py 2 A HMAR X,l,—»#ifﬁ"it‘ A BE LR A BP0 Xy 5 4B
PR R e e p o
4. Kappa % #

LA ERER R EORIRA - Kappa itk &R T FH AL A

FHE VY Bk R s R R A 17t
s - o N ?: Xll il Xln an)
2 3V4eT @ Kappa = Nzl (Xlln( Xon x100%

A9 N5 R Xﬁé%@;ﬁ W1 & Sl A BP0 Xy~ Xy 5 4B

P EAF Tl Rdcp o
Kappa %8/t 0-1 2 FF > &4 e BRI 5 4ok 34 Flptid ¥ B

s wp to ¥ ¥ #icE ~ »+ 0.6 (J Richard Landis, 1977) o
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4% 3-4 Kappa % #&As &2

Kappa Consistency degree
<0.2 Poor
02<04 Fair
04<0.6 Moderate
0.6<0.8 Good
0.8<1 Excellent

G485
341 30

Legend

Sampling point

B 3-10 #FER =T 4 $& 7 X W
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34 B
341 b iEAKE

RALERRET R AMABT R AR Y BN RGF TP Lge
s VAP

H
L4~ BEHA AT BAERL 2000 17 3 2017 £9 1 40k > 3
ML - BUiT- > S48 EA [ PREER Y PRAEE A %
Bk F RPAE jﬂi%%)’;ﬂ; PERLCERGLEABREEDE D
=

YT HE  FF RSN AFRY RRARLE OREBRES S

\\\?{r

-\

342 M6 HE L HEE L NBE

s3] (Linear Programming) & i it o 3p Ao - 75 K ATPF > 1% X T
BARdn Bofor Ll ig 2 50 it p R Sl B ARG| RfFS N E DR E PR
Sl R E (B AL B) MERIN T AFTEEAT P FERE R
FRESNFERG AR EY NP E WS 2 - RMARGIES §F
FARH] S B RF R KGR RS S BF A N G = B
1 Ry & E 3 hp ands 3l K% B
2. d K fBcforr R i B0
3. kPR R ETX D) U 0E

MERP DB E T N RT Z AR

(1) 75 tere—- - BEFf2 ¥

@QFtms ? BiEiRE

()7 5 b k2 ¥

BRI OARENGCABIERTREET RREBAPRLE  RYB L
THIEPR S FHEEIRFHT ARNRETRES AR I EREE

Sphﬂm,ﬁ\_g,%“jﬁﬁ_ ‘Lm‘“"ﬂ‘ﬁ%‘l“‘iﬂl‘f} .%r ﬁéﬁﬁg}ﬁéj»}‘&

ﬂ
g

PIALS G R o g R 0 P RS BcS R S DIRRIEE B RECE b A
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RS AN B3 G A - =5 - § I A el A - F 73
AR § R B -
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Srd BEoH®

7‘\_3.5111']":”";? % RIE R 'Lzé'/“ :PSFP)‘ & a e J%"&"”\
ﬁ%%ﬁ%*%iﬂ%ﬁ%@&ﬁ”’iL%“@'@ﬁﬁ i I -
A B 2 MR 6 R L EE AP M A AT ST B L R

FRE DM G Ea FHAPRLE LB 2YE o
4.1 #E B

Bortels et al. (2011)9#7 3 4p & i & 35 R1GE * >0 & 2P £ R 6 2 B AR

gt AFT Y 1 ERDAS $ic 8 12 B s PRI A RE

A

HY e om0 F
A BERT AL ERR R LT R R R TSN
BB GRS K T 2 SRR R AT AL s 0 AR
WAL EEHES FRET HRARMER D LIBBEFLE LR BEER

Thoitimdc™
411 ERDAEEMEYRE R

RN AN AL NBEEYRE R > RBEL P GR TR Y DL
i 3l B R B TR 0 AN R R S AR 41 8 4 4247
70 F]1 2003 EHE LG ES G A F ABE VR EFHR A ELS AN
B s PR HE LR e L8 242007 £ 3 2011 #¢7 2017 # 2 GF
ERGRIOA A R AR R R H 2T AL B B 4-
1~4-5 5 FORMOSAT-2 fiFk ¥ B g B4 » gl aB e fe o] > B 4-6 %
SPOT-5 ik T fE2 3 &F %Pt de b > 11 BlE PR BT F 5 & A
BliE 2 V'R F DA Aol 2 AH D PR B AR DFEE PGB 0 T Ao
¥t A ERY N
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3 4-1 FORMOSAT-2 B~ B 51

KB % LA B d ok %k Tk sk
1 b 0.985 0.935 0.867 40
2 4 ;-] 0.774 0.816 0.798 40
3 [V N 5 S 0.647 0.683 0.707 40
4 ok 0.714 0.722 0.730 40
5 [ 0.848 0.808 0.775 40
4 4-2 SPOT-5 B 8L T4
MH L LA pad i k %k Fk PRk
1 93 i - 0.454 0.573 0.570 40
2 A% 0.762 0.649 0.634 40
3 7 - 0.602 0.514 0.530 40
4 7 4 0.773 0.879 0.866 40
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W 4-2 25 0l
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W 4-4 1 B HRBH 6 61
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W 4-6 SPOT-5 2 3+ &g W[ B~k = b
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412 BT HRwi BB S

C PR L R I b e TR
2003 & ~ 2007 & 3 2011 & 2% 2017 & & & & % fetiio fH R &

74277 3] 75752 262 F » R iFS ¢ R LA HEI R L
o NEF R LR eetd R LEH 0 f 0 REBIREE o

B4 T8 2005 & 9 7 B4R & 2006 £ REH > F]p 2003 &
SRR R RES G K 2007 & EyERE R 2 o 2302017 £ 22

#Wﬂ%g@ﬁﬁﬁﬁ%vﬁéﬁmfﬁé

\_n

BAEED PR RERS
4% 50,78 F| 244.14 2§ > 12008 £ F % > Ak H FFIFERET 2 A §
PEAERER AR 0 R0 5 23295 20 F o B F 5 51713 2B S B oG
FEXTFEAT ARBINI A EFFRINAA TR BET WY OR G F

[N

F14% /% 13513 & 400,02 =>4 S RBER)EF)F P R E R FHFE AR

Ak BRI KES BETF 52 o A 3754 7 80.25 2 F o

2. BEFHEHRERLS T
FREEE RV RMY 75 P 2RI R RERES B RFT G SN2
K EFEAIO FERAGFEEIAPRA NI 25 % BN ES
Flpbig = KR R o
EEL SR AR T HED 350 BRI IR IEE RS S B EE
Aoty Dt R EKE ¢ 3 ié."ﬁﬁ}i SR ‘ﬁﬁ}i SRR
Rz Kappa B i A FE R iF R T O RR A AyRR AR 2 dREA M B
PR L gt T%: o 2% 534 4-3~4-9 » gt % ArR 4-7~4-13 5 §iE
AR AT Gl B P AT N F R b E R IR R 6
Jut £ OE RS R or (B 4-14 ~ £ 4-10) -
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Legend ,
l:l water W@E
- windbreak ) P i

B e
l:lgravel land
B buitcine
.l'-*'
5.
o 03 08 1.2
kmi
B 4-72003 # 4 & & ?pﬁfg’s\u}iﬁgﬁggk%%
% 4-32003 & & & & % EAN A SRR TG
ERrR . # A
. ’ building water windbreak — grass gravel total ' i
A %E ,_‘_L__ i x100%
building
water 8 0 0 0 8 100.00%
windbreak 2 41 0 3 46 89.13%
grass 0 1 125 2 128 97.66%
gravel land 0 0 1 167 168 99.33%
total 10 42 126 172 350
4 AKHR -
80.00% 97.62%  99.21% 96.99%
x100%
B R
97.43% Kappa 0.9649
x100%
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Legend BN
l:l water W@E
- windbreak i

.

l:l gravel land
B Gvitine

p kim

W 4-82007 # # & & % EK 4 Myrns s

% 442007 £ BB T % EXSAHFRERTE

ERrR . # A
. ’ building water windbreak — grass gravel total ' i
A %E ‘%17‘ i x100%
building 1 0 0 1 3 5 20.00%
water 1 1 1 1 2 6 16.67%
windbreak 0 1 27 14 0 42 64.29%
grass 0 3 3 171 33 210 81.43%
gravel land 1 21 1 1 63 153 65.04%
total 3 26 32 188 101 350
LAEHR
33.33%  3.85% 84.38%  90.96% 56.61%
x100%
R R
73.14% Kappa 0.5738
x100%
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Legend ,
l:l water W@E
- windbreak ) P i
C

l:l gravel land
B buitcine

LL]

12

kmi
W 4-92008 &£ # & & % RS FIRELE
% 4-52008 & & & & % BEA NS SRR TG
BR . : #rFHA
. building water windbreak — grass gravel total
A %E ,_é'__ i x100%
building 4 0 0 0 1 5 80.00%
water 0 11 1 11 4 27 40.74%
windbreak 0 14 10 0 3 27 37.04%
grass 0 7 0 159 22 188 84.57%
gravel land 0 0 0 19 84 103 72.47%
total 4 32 11 189 114 350 76.57%
FAHEMA 100.00
34.38%  90.91%  84.13% 85.30%
x100% %
R R
76.57% Kappa 0.6281
x100%
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Legend .
I:l water W‘%E
- windbreak T
i

l:l gravel land
B uitdine

B 4-10 2000 & # & & % EF 5 A Mras s &

% 462009 & H 28 FERFIAMMAMRITR

EFFR . . o HH R
N : building water  windbreak  grass  gravel total i
AR x100%
building 0 0 0 0 0 0
water 0 7 1 11 4 23 30.43%
windbreak 0 0 27 1 0 28 96.43%
grass 0 0 2 193 5 200 96.50%
gravel land 1 2 1 0 95 99 96.2%
total 1 9 31 205 104 350
2AHFMHR 100.00
87.10%  93.24% 92.00%
x100% %
92.00% Kappa 0.8692
x100%
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Legend .
I:l water W%E
- windbreak "
- grass

l:l gravel land
B uitdine

W4-112010 & 4 2 & % E42 A rmss s

2472010428 R EFNAEMERTR

EFER . . i r HAER
e : building water  windbreak  grass  gravel total | i
AR x100%
building 0 0 0 1 1 2 0.00%
water 0 1 5 4 0 10 10.00%
windbreak 0 0 19 0 0 19 100.00%
grass 0 2 0 161 2 165 97.58%
gravel land 2 0 2 1 149 154 95.60%
total 2 3 26 167 152 350
2AHFMHR
0.00% 33.33%  73.08%  96.41% 97.92%
x100%
94.00% Kappa 0.9104
x100%
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Legend .
I:l water W%E
- windbreak "
- grass

l:l gravel land
B uitdine

pkm

W 4122011 # B2 & R EFSAHEHBE S

# 482011 & & & % EF A MRAER TR

EFFR . . o HH R
N : building water  windbreak  grass  gravel total i
A RRE % x100%
building 1 0 0 2 0 3 33.33%
water 0 0 1 0 0 1 0.00%
windbreak 0 0 26 2 0 28 92.86%
grass 0 1 6 241 4 252 95.63%
gravel land 0 0 0 15 51 66 92.59%
total 1 1 33 260 55 350
2AHFMHR 100.00
0.00% 78.79%  92.69% 64.78%
x100% %
B R
86.00% Kappa 0.6849
x100%
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Legend

I:l water
- windbreak
l:l gravel land
B uitdine

06

W 4-132017 & & B EF LIRSS S

2492017 # R0 REFSAFRAERTE

FRER _ AR
e s building  water ~ windbreak ~ grass gravel total
AR x100%
building
water 1 9 9 7 6 32 28.13%
windbreak 44 0 0 0 0 44 100.00%
grass 0 0 2 211 4 217 97.24%
gravel land 11 0 1 3 42 57 91.90%
total 56 9 12 221 52 350
LAEHR
100.00%  78.57%  95.48% 86.88%
x100%
R R
90.57% Kappa 0.8354
x100%
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%410 BEG "o Bl

600

500

400

30

(=}

Area(Ha)

20

(=}

10

(=}

o

2003

2007
m Windbreak

2008

® Grass M Gravel land

2009

2011

Water m®Building

WMA-14 EEd %o R EFH

(il

2010

2017

B oRG AR
28 ) Windbreak Grass Gravel Water  Building SUM
#
2003 94.0453 239.874 400.021 14.3935 0 748.3338
2007 119.94  417.213 156.1798 36.4508 18.768 748.5516
2008 244137 232.946 190.6102 64.1708 11.6968 743.5608
2009 61.5196 401.174 196.3792 80.2516 3.4424 742.7668
2010 166.234 360.755 156.8968 61.9284 11.7032 757.5174
2011 50.7776 517.128 159.3286 7.5384 9.3232 744.0958
2017 95.4396 465.736 135.1342 52.1717 0 748.4815
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413 7 I/EFRS LR BEFF

1 m¥ier EH e 3

(Ge et al. (2006); Jorgensen (2007); Nebel et al. (2008)) 7% 7 ¢ & 3|38 H 4
RE R B Bl A e LR ORE R TR AR E S R
BoREER N BB DS EH R AL TLERLDER TG 0 Flet H
WEET RRFRIPBFBRORE A KR E- BAFRLEr AR ET R
BAFORE AR AI* 20 agn] 2 TR T B0 0 R Tl 50 B
fRIgFEF L & iR R e ff %1 (4 4-11- F) 4-15) - -0 & iR de RE &
RNk A BIFEALT € @& * ch R(drh b HREHEAR) B B €
Flafl* = mA e~ 4 392 o2 L F RGLIFFEFLE L & B4
# B o k4o 4-16~4-22 -

2. LERGAERD
2003 & [ 4578 73 B AF F MR EABE 0 JR A 6 110.99 2 R 3
2017 & 6 % 5 14.45 25 » & f - GlR " 12.08% » &5 L B R F 5 Ak 4 K
$1F 5 oKH G 4% % 2003 £ ~ 2007 £ 3 2009 E FE P Ea B S 0 Fp A
ARG PR A 0 5 A S L 1078 - 1638~ 14.94 2 1330 2F o
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