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Because of the limited land resources, an efficient land use

management to reach the sustainable development has

become a vital policy of the Taiwan government. The main

aim of this project is to use the remote sensing images to

develop a land use/land cover change detection system on a

national scale. The project has accomplished the development

of related system and put into practical operation. In addition,

planning value-added results of change detection applied to

land management. The project has completed following main

works:

1.

To accomplish land change detection for 4 periods and
the illegal rate is 34%.

To integrate and update the land use data and the satellite
image samples database. A new network platform
technology - .NET has been completed.

Using FORMOSAT-2 high resolution satellite images to
digitize the coastlines of Taiwan and surrounding Islands
for two periods. According to the definition by
Sustainable Development Research Committee, the result
of natural coastline lost rate is 0.0043%.

To analyze present situation of agriculture development
of Arable & Pastural Land in General Agriculture Zone
and Special Agriculture Zone in Non-urban area.
Furthermore, to monitor the stock of farmland and
completeness of farmland. The results indicated that the
stock of farmland and completeness of farmland showed
a high correlation.

To analyze the growth of urban pattern every ten-year
period since 1980 to 2010 in Taipei city, New Taipei city,
Taichung city, Tainan city and Kaohsiung city. The
growth were influenced by transportation network
system. Overall, expect Taipei, other cities are still in the
growing stage.
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6. Using MLC method to analyze the urbanized region in
Tucheng and Yuanlin. This method can apply for
municipal government to newly constitute or extend
urban planning scope.

7. To analyze the Shimen reservoir area. The illegal usage is
about 4%.

8. To accomplish land change detection for land
development permit in non-urban area for 4 periods, the
result showed 95% of change area is legal development.

9. To promote this project to the related government
organizations by holding seven training courses with the
amount of 289 people.
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NP ERRLJI* ERIGEE-2 I SBFRFEFERPEFE

- %‘SF""‘”K’H it @ﬁ_g PooA T g h L E AP %ﬁmlﬁﬂ?\ o E-%%A A
%Efpiﬁb’ri Arar1990 £ FIRBE 1990 £ (S A TiRBHAEIT L 2L 0 AT BA
TR AR B AT LT S A e BT MR (R
BARTAH R BEFIE e A A k’»‘%& T HcE AT BAENLEA 41122 Bl 41140
%%ﬁﬁ*?%&%»ﬂ<ﬁ’ﬁ€§“““3””%ﬁﬁ%? LENES ¥4
B2 TIA T BRENT R B o ZNE T e ROEARL S AT BREES
rre gt U 2 Fla PR L A AR VAR > 25T R o

4
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\

#4112 240 2 BACEE AT RR

S AT K AT BB (A/TH21)

1980 1990 2000 2010 | 1980 1990 @ 2000 2010

d A7 2,270,983 2,717,992 2,646,474 2,618,772|8,355 10,000 9,737 9,635

ol R 190,685 217,353 207,303 208,434 120,531 . 23,402 : 22,320 22,442

[ 190,685 245,447 240,294 225,092 | 17,014 | 21,900 21,440 : 20,084

X % 280,559 352,107 316,977 311,565 | 24,694 @ 30,992 | 27,899 | 27,423

Pl 238,157 235,963 215,532 220,126 | 17,406 | 17,246 15,753 16,089

e 146,294 183,668 163,090 159,536 [ 19,231 @ 24,144 21,439 | 20,972

i
= P % 169,224 149,817 132,694 124,600 | 29,785 @ 26,369 : 23,355 @ 21,931

35 % 27,779 230,801 206,855 189,099 131,382 26,073 23,368 | 21,362

<~ b E 173,697 225,755 253,131 262,307 | 5,513 7,165 8,034 : 8,325

%k % 91,553 117,764 114,144 114,023 | 4,192 5,392 5226 : 5,220

A 86,342 214,750 253,584 270,245 | 2,734 . 6,800 8,030 | 8,558

1w 232,655 300,512 294,443 284,539 | 3,730 4,818 | 4,721 @ 4,562

I 193,334 244,055 248,427 249,206 | 3,402 4,295 @ 4,372 4,386
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412 #4323 HEFEABR BB

ST L LN BT R S Tk R SECHITARNY B S
IF AR FHELTT S 28 s R EREF LA > L E LG A

1

P

FAAMIE TR L EE e FIRMEF AN 2 A RS F R AR
A TR Y a B irh B AL S 03020104127 25 A5 4P B A G

EED 2L AP X A0k T o

d Landsat s 7| F & B o +7 > 1980 & Jr;rsv G 27 6.9% > 19904 L
8.8% > 2000+ 3 12.8% - 20104 #8% it & f < & 27 16.9% - A 19801 2000 #
g it G ff ] HEAE R4 20003 2010 4R 1 G fE AT FR A 0§ 240
%o RTAT FIARITAAD IRT B oo o 2 13’.&%4‘4?& ERE R NI
BEFFHE RRIAYD LAB AL B FLEAFE T FS Y FEM
R LT G A M RERE v R AR R R (P o PR
L3R) FR4F A T F A AT 0 RFIAATA BT LA > R AR AFL ARG R
BT A A F S o ¥ FRTR ﬁﬁ&ﬁ*%%%ﬂ’ﬁﬁ%%ﬁmmimmﬁﬁ
R R AP L AP 2 3R R © e feo A7 1 2010F 10t 3R 4R
TR e B2k 220104 ATA B 4RT MG SR T FRLH = o ,w«—ﬁ?rs
FA 2T EFBEF LA D o AT D G R FELL412:12 F
4.1.2-1 -

% 4.1.2-1 3749 “f‘;l%'r‘i BOofER K

: 3 ¥ AR
LA
R 1980 1990 2000 2010
Locality| km*> | km* % | km*> % | km* % | km* %
Frae s 1,957.3] 135.1 6.9%]| 172.2 8.8%] 250.3 12.8%| 330.9 16.9%
1 1% 18.4] 142 771% | 142 77.3% 16.9 91.7% 18.2  99.0%
ZEF® 14.0] 11.8 845% | 123 88.2% 135  96.3% 139 = 99.5%
AR frF 50 41 805% 4.2  83.3% 49 98.1% 48 @ 95.9%
¥ o 18.9] 80 421% | 116 61.5% | 120 63.3% | 134 70.8%
RTHE T 19.7| 56 284% | 12.8 65.2% 154 77.9% 158 80.0%

37 % 1162 154 132% | 117 100% | 159 136% | 252 21.7%

1B 30.0| 64 214% | 71 237% | 120 39.9% | 134 447%
M 7.0 41 583% | 40 57.7% 6.0 85.3% 6.0 85.9%
L 69.6| 93 134% | 96 138% | 134 192% | 180 @ 25.9%
HHE ¥ 290 43 149% | 103 354% | 179 615% | 181 @ 624%
B 19.7| 25 125% | 62 312% | 115 585% | 122 62.1%
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EEES 1 G
e 3B Y
R 1980 1990 2000 2010
Locality, km*> | km*> % | km* % | km* % | km* %

=W H 1835/ 39 21% | 100 55% 11.0 = 6.0% 195 = 10.6%
PR 66.4] 6.4 @ 9.6% 7.8 11.8% 15.6 | 23.5% 19.3 = 29.0%
> 66.9] 56 @ 8.4% 7.0 10.5% 7.3 10.9% 131 19.6%
I%w 33.1] 45 136% 6.0 18.1% 83 25.2% 122 36.7%
?1.> L 179 33 18.3% 4.4  24.8% 74  41.1% 86  48.0%
T E 534 57 10.6% 8.2 15.3% 14.1 | 26.4% 228  42.7%
L 20.0l 08 4.1% 09 4.6% 1.7  87% 38  19.0%
F R ¥ 1215 05 0.4% 0.8  0.6% 08 0.6% 52 4.3%
EHE| 1701 11 06% 14 0.8% 6.8 4.0% 70 4.1%
R 64.3] 29  45% 35  5.4% 7.0  10.9% 7.4 11.5
FaR 50.0] 36 @ 7.2% 43  8.7% 48  9.6% 6.4 12.7
NEE 334 18 55% 21 6.4% 6.6 19.7% 10.3 = 30.7%
TEi% 56.9] 02 0.3% 02 0.4% 06 1.0% 2.4 4.3%
BiEw 141.1] 02 02% 03 0.2% 0.7 0.5% 53 3.8%
TRW® 92.8] 24  26% 27  3.0% 56 6.1% 122  13.1%
£ 448 24 54% 33 7.3% 6.0 13.4% 7.9 17.6
g2% 625 39  6.2% 44  7.0% 51  81% 6.6 10.6
A 3325 03  01% 09 0.3% 1.7 05% 2.1 0.6%
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BOFEARF T A E RS AN ERS
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A A 80% F R AI0OR Frew N (FAHF =% Afew ¥ ok AT
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SR A T sk TR AT B 1980~20004# R gTA B
vAE B ERE A AT A T AT L5 0
AT S EcE TR B 20108 AT A T RATIHL19914 /T2 22, i
R RA T BRE R AT LA o FFAT SR TS AT AL
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rk FRMETR R 2 FREE LT
#4122 F7A% A CHE AT BR
%jég] »:’-;%Ar& &r_‘%)i (A/:I’—k;‘\_g_)

1980 1990 2000 2010 1980 1990 2000 2010

Fr## |2,354,858 3,107,278 3,567,896 3,897,367] 1,203 1,588 1,823 1,991
Wil F| 422,260 542,942 529,059 554,596 | 22,943 29,500 28,745 30,133
ZF %| 334726 378,397 382,266 389,968 | 23,948 27,073 27,349 27,900
Afr®| 213,787 247,473 228,099 234536 | 42,437 49,124 45278 46,556
¢ fo®| 279,664 379,968 398,123 = 414,356 | 14,784 20,087 21,047 21,905
FTIER| 191,073 308,293 372,175 402,204 | 9,697 15646 18,888 20,413
TR E| 171,315 233,277 268,290 296,411 | 1,474 2,007 2309 2,551
I B% 60,398 142,348 230,208 238,477 | 2013 4745 7,674 7,949
B 48,568 112,560 165,595 197,793 | 6,928 16,057 23,622 28,215
EILEE 67,996 97,261 161,550 @ 189,618 976 1,397 2,320 2,723
BHE % 77,378 115,581 154,158 176,077 | 2,667 3984 5314 6,070
BE 48,870 67,214 80,397 86,821 | 2484 3416 4,087 4413
Z W E 52,435 61,627 82,880 103,450 286 336 452 564
AR W 66,589 85,980 116,107 143481 | 1,002 1,294 1,748 2,160
B 65,763 53,174 47,078 42,432 983 795 704 634
I %% 35,644 48,796 69,784 79,958 | 1,076 1,473 2,106 2413
% 40,576 53,658 62,305 76,470 | 2,264 2,994 3477 4,267
Hr® 23,986 34,125 51,214 83,165 450 640 960 | 1,559
P2 10,620 13,409 20,079 23,241 532 671 1,005 1,164
F AL 8,944 7,065 7,319 7,973 74 58 60 66
oS ) 6,729 5,763 5,916 6,537 40 34 35 38
e 16,600 17,234 22,644 23,263 258 268 352 362
% 10,480 9,452 10,859 12,700 210 189 217 254
A2 E 14,860 17,648 28,519 34,791 445 529 854 1,042
TE% 10,481 6,969 5,793 5,344 184 122 102 94
BiEw 16,239 12,145 9,976 9,729 115 86 71 69
TR® 17,180 14,166 13,550 13,776 185 153 146 148
£ 0% 19,564 18,751 21,293 22,380 437 418 475 499
2% 18,982 18,755 18,574 22,009 304 300 297 352
Bk E 3,151 3,247 4,086 5,811 9 10 12 17
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FREEH R L FRER A

el

5

413 24 3 B HEF BTN

2009 # 6 " > FoRrA DA ¢ BRD L B EiES | %o $37 2010 £ 12
PPN EEARLEIED BB L HRA Y P B EE TS o &0
BRLMET L L% a AT RN PP LI LEY 2 2T

LARg 5 A RE H U F RS s T R o

FP A Ra 95 2240 T3 22 >4 Landsat k7 kB A 701980

7= Ta'rST:F e fd 27 1.9% 1990 £ 5 10.1% - 2000 # % 15.3% - 2010 E;Kﬁ L
mAEd 2T 18% B kP P P K 1980~1990 #HF EH 0 5 F I 2 FF
E AR AR e L FERTFER - 3 2010 &40 5 9 G R
:_1;4:%_;;:]513‘ :);:fi,;’(%?#*rs%ﬁb‘r% o%‘ﬂ?‘ﬁ;}ggﬁ tafF R FFELEA 4131
2B 413102 #8050k >E P BT 5% F > 1980 1 2010 & Gk A 45
g ’anwrfflﬁ*xéf FFO01%  Hd v P B ymd B R
#4131 £ ¢ B AR G ffE o F
4 B ’E’ri it ®
Ve 3 H] =
R R 1980 1990 2000 2010
Locality | km* | km* % | km* % | km* % | km? %
A 2,239.7| 426 1.9%]| 226.7 10.1%| 342.7 15.3%| 402.7 18.0%
PR 09| 08 90.9% 0.9 93.2% 0.9 94.6% 09 93.3%
L% 6.7] 29 43.3% 55 81.8% 59 88.6% 6.1  90.7%
T W 6.4 27 41.7% 53 83.5% 5.7 89.3% 57  89.9%
e 78] 18 235% 58 74.1% 59  76.0% 6.5 83.4%
% 75| 37 49.6% 6.5 86.4% 6.6 87.5% 69 91.7%
7R 399 08 19% | 171 42.8% 26.2 65.6% 271 67.7%
R 305 06 1.9% | 119 39.1% 13.7  45.0% 16.3  53.6%
A 61.6] 44  71% | 149 242% 216 35.1% 235  38.1%
2R % 416 31 75% | 150 36.1% 151 36.3% 183  43.9%
<~ 2% 29.3] 35 121% 16.0 54.4% 184 62.7% 20.0 @ 68.1%
=T % 1205 33  27% | 143 11.9% 20.3  16.9% 21.9  18.2%
L% 107.8] 10 0.9% 32 2.9% 100  9.3% 103 9.6%
<" R 504 15 26% | 106 17.9% 17.8  30.0% 196 32.9%
7k 80.3] 26 32% | 119 148% 215 26.8% 275  34.3%
VR E 40.1] 16 4.0% 7.1 17.7% 148 36.9% 189  47.0%
i 33.00 06 18% 89 27.0% 133 40.3% 16.4  49.5%
=2 % 57.2| 05  0.9% 35  6.2% 105 18.3% 181  31.7%
A P T 36.4 06 1.7% 6.3 17.2% 124 34.0% 19.3  52.9%
&+ E 26.0] 05  2.0% 54  20.9% 6.1 23.4% 6.8 26.1%
A 328 03 08% 6.1 18.5% 105 32.0% 114 34.9%
FTAL T 82.1] 02  02% 40  4.9% 151 18.4% 15.4  18.8%
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00 & BB I fI* TRl -0 KA BB RFW RS

: 3 AR
e |
Ba ff 1980 1990 2000 2010
Locality | km* | km* % | km* % | km* % | km? %
FhE 17.8] 01  0.8% 13 71% 3.6  20.4% 40 222%
G 421 02  04% 23 55% 4.7 11.1% 101 = 23.9%
X E 355 02 0.6% 15  42% 33 9.2% 58  16.3%
5P % 423 10 25% 7.8  18.3% 11.6  27.4% 129 30.4%
< T 383 15 3.9% 7.8 20.2% 10.0  26.2% 135  35.3%
w2 521 15 28% | 169 32.4% 20.8  40.0% 227 43.6%
HFEE 96.0] 11 1.1% 8.9 9.3% 16.0  16.6% 16.6 = 17.3%
feL %| 1,007.8f 01 0.0% 01 0.0% 05 0.1% 0.5  0.1%
E P TATLEHE (FHL)
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FrE L g2 FE et ® ® 1980 2 2010&‘“‘"'3’# v 4o % 1 402
LR 4.13-2> 87 4 ¢ 3 > 1980 & F 363 ;w? -4 j\/_ﬁ‘_;z—a s dd
BELY D) 2 AR 4o? B aisp BH T REAT AR LA
PR (HAFEEL R 287 RS ERF -HARELY P 5147 4R
T2 P g8 o BEPLG AR AR AR AR R bk o ¥ S B RE FIF R
fied g FREABEL Y BT wE BT
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T A TH AN THT AL RN TREARF V- PRI L - Ry
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BRS04 TR R L I g o A T
FHAT A Y B 1980~2000 E [ - 4 ¢ B 4 v KA E 51990 1 2010 &
AT A ERELSSFA ALY I INPEFRES R Y R e Ea
FhA T A BB r o A r AR o LY ﬁxﬁga‘\f;zl\i,‘& IR R I B/ RN
Flak%® 5 TR 2+ BHEBHEE AL FIPELACHELRE > 1 EFE
ot BACZIFESEY A *+““'Gv§l"$f’i'u?m b B R R Flak
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S HZATRRFARS TR EEE2Z Y R e P FHE
*R%'J’;‘)é‘“ EERHRLRET FREAERLE AP AL TR AT B RED
* 4132 %2 B 4134 -

97




Fr g & &

R PRk &Y LR

%4132 293 S B ACHEE AT BRE

_ A vk ArvdmR (A3 21)
B 1980 1990 2000 2010 | 1980 1990 2000 2010
¢ 7 [1,651,296 2,061,036 2,460,098 2,648,419 737 920 1,098 1,182
v % 40,460 34,447 23,096  22,472| 43,617 37,135 24,898 24,225
L% 78,832 76,654 70,575 73,969 11,784 11,458 10,549 11,057
o ¥ 99,559 111,233 112,650 113,659| 15,679 17,517 17,740 17,899
® 64,516 70,868 98,779 117,365 8,250 9,062 12,632 15,008
# %[ 109,360 141,110 148,037 147,639 14,523 18,740 19,660 19,607
oot 72,552 117,068 173,071 206,536] 1,817 2,931 4,333 5,171
2 4R 43,145 65,100 123,287 153,779| 1,416 2,137 4,048 5,049
il 98,814 157,717 216,295 246,880 1,604 2,560 3,511 4,008
¥R % 128944 154,175 161,104 165,433 3,099 3,705 3,872 3,976
* 2% 77,908 132,039 174,930 197,716] 2,655 4,500 5,962 6,739
T 75,953 122,923 166,923 172,965 630 1,020 1,385 1,435
L5 % 60,143 61,237 57,858 53,259 558 568 537 494
"% 65,498 74,542 78,406 78,387 1,104 1,256 1,321 1,321
ok 76,954 82,890 85,135 85,620 958 1,032 1,060 1,066
VR 58,102 69,117 72,486 81,534 1,448 1,723 1,807 2,032
B 34,053 43,307 50,127 55,262 1,032 1,312 1,519 1,674
2% 50,503 54,032 55,386 54,287 883 945 968 949
A kR 45,094 53,701 62,487 63,753| 1,237 1,474 1,715 1,750
&+ % 47,323 62,325 89,956 100,481 1,822 2,400 3,464 3,869
< B 41,248 56,156 80,974 89,825 1,257 1,712 2,468 2,738
RTAL ¥ 27,863 27,106 26,740 25,637 340 330 326 312
F b 15,066 15,110 15,264 15,976 846 848 857 897
i 24,788 27,890 31,449 32,051 589 663 747 762
KR 21,258 20,723 21,360 20,308 598 583 601 572
&P % 48,178 57,940 64,668 68,709] 1,139 1,370 1,529 1,625
<AL 37,326 49,064 54,685 55,725 975 1,282 1,429 1,456
EER 41,119 49,640 66,895 74,474 789 952 1,283 1,429
% 55,683 62,760 66,354 63,975 580 654 691 666
T 11,054 10,162 11,121 10,743 11 10 11 11
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2009 # 6 " > FRrA Tk s BRD & BT EiES % o $373 2010 £ 12
PP RN LEARLEED SR hLHRE L FEEL TS o 4 e
ﬁ&*i%ﬁéﬂgéiﬁgéﬁﬁﬁ’iﬁﬁa%ﬁ;Z%gi%QEo

J Landsat % 71 & 82 fa 45 > 1980 # 387 it & ff & 25 3.0% > 1990 # %
5.2% » 2000 # % 6.8%’2010&‘%’“? oAl 27 103% > B e ® 1980 1
2000 & ¥ 45 fuaf,wg;ﬁ&;ﬁﬂ » 2000 3 2010 - RF 377 it & ff & R
Ao B 35%. 3 2010 £ G0 o A e H S LGS AT FZ He o 2010
ﬁ—;rs—r; e FEg e (98%) -

BRAGEED P4 a3 DRLEELLID > TE kd 4 BEB F
PEIERBAYIHAHEALE 143 AR 2L FAHIEFTZ 7 BITK
22 aMPEFRRLEEARS  EAEREE  wFd L e NS FREFLAT
SRR R R 01990 # Rz FIEFREE s NP FIERR L L M (2
FRTH R S REFPFEIER > T8+ T BES ,f;ﬁ;iﬂfgk%ﬁq
EH P A B F 1 SR EA TH A FEAT IS BAC 2R
bod e AmT G fF 2t FEA L 4141 2 B 4141

ﬁ*%\i¢a\:&%~ﬁ6%‘é“%\i L5 2 MR 0 2N B RS
IR G R o> 4 2P i733% 23 2010 &0 > FE BGAITEFREN B
MR G A AAREL AR MO LS R e MR F R R

4

#4141 £ 59 0/D G fFE T

A AR
Ba 1980 1990 2000 2010
Locality | km?* | km* % | km> % | km* % | km®> %
+ a7 2258.8] 675 3.0%| 117.2 5.2%| 1528 6.8%| 232.8 10.3%
W 129 32 246% 74 57.6% 7.6  59.0% 95  73.4%
2 28.0] 41 148% 9.7 34.9% 98 35.1% 114 40.7%
A 9.8] 21 209% 52 53.3% 60 61.5% 75  76.0%
%3 %| 1170 58 49% 99 85% 141 121% 27.  23.1%
Z0 R 11.4] 09 7.7% 21 18.4% 33 29.4% 47 41.4%
YA E 6.4 25 222% 37 328% 41 36.5% 50 @ 44.1%
ATE R 386 29 76% | 39 10.0% 48 125% 53  13.7%
A B T 40.8] 59 144% | 112 27.4% 12.3  30.0% 185 = 45.3%
BoRE 51.6| 05 1.0% 06 = 1.2% 09  17% 17 3.3%
v PR 1282 11 09% 14 11% 31 25% 65  5.1%
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Q& RFE* ERF-# I RRUPIFE R RLEE S

_ 3 AR
Ve 3B Y|
Be f 1980 1990 2000 2010
Locality | km*> | km* % | km* % | km* % | km* %
Fr & ¥ 549 19  34% 1.9  3.5% 26  4.8% 46 8.4%
2% 39.1] 10 27% 19 5.0% 25  6.4% 38 9.8%
FTIYF 619] 19 31% 29  46% 33  53% 8.9 14.4%
Lt 53.4] 07  1.4% 14 2.6% 24 44% 35  6.6%
27 % 545 07 @ 12% 1.0 1.9% 32  58% 54  9.9%
g % 61.5] 12 2.0% 18  2.9% 20  33% 32 52%
{8 BE Ve 724 29  3.9% 42  5.8% 9.0 12.4% 10.4 = 14.4%
Ll % 124.1] 06 = 0.4% 1.3 11% 27 2.2% 33 2.7%
TEE 335 11 32% 26  1.7% 2.7 8.0% 44 @ 13.2%
> 7 % 66.8] 14  21% 17 26% 28  42% 4.2 6.3%
T 9% 723 29  4.0% 3.7 51% 54  7.5% 85 11.7%
A 711 11 15% 21 2.9% 28  3.9% 5.2 7.3%
I/ 335 16  49% 20 59% 22  6.6% 29  8.6%
=R 142.6] 19  13% 22 15% 25 1.8% 6.5  4.6%
#-EF 478 18  38% 27  5.7% 32 6.7% 44 9.2%
% 65.2] 13  1.9% 18  28% 31 4.8% 4.4 6.7%
AT T 50.4| 28 55% 41 @ 81% 56 11.2% 7.8 155%
X LW 319 10 33% 29  9.0% 32  10.0% 55 17.3%
b b 2771 05  2.0% 1.1 4.0% 1.5 5.4% 2.6 9.6%
¥ % 750 10 1.4% 15  1.9% 1.9  25% 38  5.1%
Wd W 109.0 08 0.7% 09  0.8% 1.6 15% 1.9 1.7%
g% 1714 03 01% 05 0.3% 11 0.7% 16 1.0%
AR 728 05  0.7% 06  0.9% 1.2 17% 15 21%
= % 50.4| 16 3.2% 6.6 13.0% 75 14.9% 129  255%
W i=w 55.0 09 1.6% 32  57% 34 6.2% 51 9.4%
B W 535| 47 89% 50  9.3% 6.0 11.2% 7.8 14.6%
R 62.3] 05 0.7% 05 0.8% 11 1.8% 15  2.4%
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B 4143581407 2000 £ & 2 AR 20 FIFRRE %A
FURANUE AP T FRFS P E TR FAobp BHAL D L ETREA
B FRERAFERBICO ITEFRESHRLNE Z L E 3@1 RELFE R ok B
BHE-RE-5Y LBE R CREZFAREREDRE R -RE A5t ek
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W414-3 4573 1980 1 2010 & & 10 & % 2 85 v fo FHH T & 2
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S ‘;F%?«*rs-ri fL @,&g’ ¥y A Il m%,t X &P %ﬁmiﬁ,? o H%‘%/\ TSt
FHA 4 %3 1980~2000 & A gwwgn A8+ £ > 1980 1 2010 &
Ar A EE 309 F A APFITATA D o 4o F FMA LR pRT TR 4
CAEA RS E A d B B A E s BRI ER o E s AL
TR LI 2B AT BEANG 2 EsE R o G iEs K FACXFAEY R
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VERMIAI* ERlF-2 AT KBAR A LN

=

B

f’{%ﬁ& r

g\?\c‘ﬁbe
fl?\:°'§r§'r‘$ =

%’fiésm)Auwéag,f
v %A ¢ 42i% 10,000 4 /L =

G
4\

%%\.ﬁﬂ" TR o 4

2

?&1‘?%&3%@41A2£@4i¢b

#4142 337 2 EATEE AT

TR

B E B AR

S »_—’v;%/u:-gt &\;".g;)i (A/;I:—%;\\g_)
1980 1990 2000 2010 1980 | 1990 | 2000 | 2010
4 %% 1,564,360 1,725,402 |1,842,337 (1,873,794 693| 764| 816] 830
L %| 147,715 156,914 181,538 | 194,183 | 11,451 | 12,164 |14,073 |15,053

% ¥%| 103,777 141,562 134,371 | 126,173 | 3,713 | 5,065 | 4,808 | 4,514

A %| 130,013 126,225 118,777 | 131,925 | 13,226 | 12,841 |12,083 |13,421
£ 3% 97,998 135,016 163,291 | 178,119 837 | 1,154 | 1,395 | 1,522
ZTF 19,062 21,389 47,576 62,602 | 1,678 | 1,883 | 4,188 | 5511
LA 96,174 108,435 89,097 79,271 | 14,957 | 16,864 |13,856 12,328
FTE F 67,373 72,279 77,198 78,105 | 1,745 | 1,873 | 2,000 | 2,023
A B T 81,854 141,479 197,194 | 216,748 | 2,004 | 3,464 | 4,828 | 5,307
oK E 31,917 28,972 28,947 27,160 619 562 | 561 | 527
v P R 42,941 38,468 34,833 31,395 335 300 | 272 | 245
& T 47,210 46,718 47,457 45,795 860 851 | 865 | 834
£ A 49,982 54,764 57,980 59,269 | 1,278 | 1,400 | 1,482 | 1,515
AT 38,480 42,093 45,398 44,096 621 680 | 733 | 712
AR O 41,138 41,173 41,968 43,477 770 770 | 785 | 814
g% 32,739 31,650 30,090 27,864 601 581 | 552 | 511
¥y 25,953 24,420 24,389 22,726 422 397 | 396 | 369
{8 B2 W 34,138 29,704 28,186 25,884 471 410 | 389 | 357
Ll E 30,734 27,348 25,298 23,117 248 220 | 204 | 186
TEE 30,329 29,145 28,032 26,119 905 869 | 836 | 779
20 % 25,860 26,448 25,253 23,694 387 396 | 378 | 355
TY W 25,303 24,030 23,958 22,212 350 332 | 331 | 307
<P E 14,972 12,923 12,116 10,899 211 182 | 170 | 153
ok 23,003 23,808 26,222 25,200 686 710 | 782 | 752
= R 28,866 26,635 25,952 24,815 202 187 | 182 | 174
#-EF% 27,412 24,846 23,569 21,579 574 520 | 493 | 452
* % 17,147 14,909 13,449 12,468 263 229 | 206 | 191
AT T 23,630 28,609 34,475 34,740 469 567 | 684 | 689
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R Y Lin R

_ 5;%41:-& Avdme (R[22 21)
¥ 3P Y

1980 1990 2000 2010 1980 | 1990 | 2000 | 2010
X T 27,316 27,679 29,933 30,232 857 868 939 949
Db 8,690 8,259 8,103 7,864 314 299 293 284
EA 20,112 18,409 17,076 15,413 268 245 228 206
o F 14,100 13,030 11,932 10,663 129 120 | 109 98
A 11,192 9,729 9,513 8,925 65 57 56 52
T HEF 8,504 6,586 6,036 5,492 117 20 83 75
=48R 52,677 59,716 66,182 69,343 | 1,045 | 1,184 | 1,312 | 1,375
Eﬁ“? =% 41,973 57,872 63,926 65,819 764 | 1,053 | 1,163 | 1,198
B T 37,531 39,170 38,618 36,026 701 732 | 721 | 673
T T 6,545 4,990 4,404 4,382 105 80 71 70
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FREEH R L FRER A
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5

415 3% 3 P FEAER BB

2009 # 6 7 - gt TR RS & Hacd| P 4ES | % 0 #3730 2010 # 12
125 p @mJ%ﬁ ﬁﬁ’%ﬂmbli%%#%%ﬁ'm”%ﬂ°$ﬂ
ﬁﬁﬁgﬂid AL AENER T RZT A RE O UEFLET R T2 F
%%%o%ﬁﬁi%gmfﬁ;2%3i%22’{ﬂ53ﬁﬁﬁ&%ﬁiﬁﬁ°

¢ Landsat & 7] 5 B ffoa 47 0 1980 & 317 i 6 ff & 27 3.1% > 1990 # %
5.8% > 2000 & 5 7.1% > 2010 & 317 i G ff & 27 9.8% 0 A7 B 7 I FE
1980~2010 & B &%+ £ = T 2010 & 5 b > F 2 RIS 6 ff AT
W2 ko RN SEFF R (PAEBEFLD ) L AR wBEH 24
FORER DA FERE D4 Kﬁ“&féﬁﬁﬂm’%%
ﬁirs BRBE2Z FrcEkE - FD & H T2 F 2R

%1 > 1980 &é\d jfzfﬁé?;z‘ WE - BAE f}tp\;{%_;’ 1 E Aot F R
%l#@&\u ¥ ot AL R e :*1%%~m$%mm$li& ﬁ@&mﬁ
Flid%w L Fea L1 EFRERpER DRI ER - TED Fifips WGEA S
Heoo kb RECIFPHAFLE P ARG RRF 2 LB EFE KL
FUTRLREAEFT A DERF NI A G ST RRR G B 20 F
Foo BT MH QG fF2 L F AL 4151 2 {4151
PRFCAHEF TR AP R FHE CPRFEIBL R CHEE
%&%$¢£E*%%’4%mfm%%iﬁﬁﬂﬁ6%&£ﬁ6$uP’Ei

2010 # ok o R AT AR R AAGE 2 % R 5% 0 R AT R g
B2 %k o

% 4151 F kW gD G ffE
?vfi\"v'l '4 ¥ ?;I!T—i fu ﬁ
R 1980 1990 2000 2010
Locality | km® | km* % [ km* % | km*> % | km*> %
® v | 29633 929 31%| 1709 58% | 2106 7.1% | 2912  9.8%
k- s 1.7 11 64.6% 12 721% 13 75.6% 13 77.2%
Bl 22.1] 37 16.6% 6.0 27.3% 65 29.4% 69 31.2%
= %" ¥ 22.6] 49 215% 8.4 37.2% 94  41.4% 111 49.1%
it 28.3] 39 140%| 101 357% 128 45.4% 147 52.0%
Z AW 17.00 72 422%| 127 749% 13.0  76.6% 13.6 = 79.8%
AT 25| 16 64.0% 22 86.2% 22 87.5% 22 88.7%
™ E R 20| 10 48.0% 14  67.8% 15 75.0% 16 77.8%
£ 84| 30 361% 60 71.1% 6.8 80.9% 69 8L7%
T AL T 212 99 46.9% | 136 64.1% 151 71.3% 157  74.3%
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NVeERFIIF TRFF-I o BRI FIT AR IEE S
F 32 5 e AL
R R 1980 1990 2000 2010
Locality | km® | km* % [ km* % | km*> % | km*> %
MR 129] 18 143% 31  23.7% 3.8  29.8% 40 @ 311%
|k T 50.3| 106 21.0% | 238 47.3% 26.6  52.8% 314 62.4%
Bl 279 70 250% | 11.7 421% 133 47.6% 175 = 62.8%
oL e 4971 35 7.0% 8.9 18.0% 9.7 19.5% 17.8  35.9%
LT 946 09 0.9% 22 2.3% 30 32% 50  5.3%
#k%| 1185 07 06% 25  21% 6.6 5.6% 9.0  7.6%
HF % 358 25 6.9% 85  23.9% 9.2 256% 9.9  27.5%
< F 70.1] 20 2.8% 7.4 10.6% 8.7  12.4% 148 | 21.1%
< AR 675 21 3.0% 24 3.6% 33 4.9% 4.8 7.1%
=% 37.8] 47 123% 7.5  19.8% 83  21.9% 12.6 | 33.4%
<AL T 25.3] 13  51% 2.7 10.8% 32  12.6% 54  21.5%
ER T 247 13  53% 32 13.1% 3.7  14.9% 56 @ 22.5%
E 2441 26 10.6% 3.8 15.6% 39 15.8% 55  22.4%
e 383 26 69% 24 6.4% 32 85% 6.7 17.4%
R 90.2] 02 02% 02 03% 09 1.0% 13 1.4%
L 349 11 31% 12 3.4% 19  55% 35  10.0%
B % 50.6] 20 3.9% 22 43% 6.5 12.9% 159 = 31.3%
PR R 217 27  12.5% 2.9 13.4% 3.0 13.8% 54  24.8%
TR 17.1] 22 13.1% 25 14.9% 45  26.0% 6.1  355%
X E T 26.8] 12 45% 23 8.6% 34  12.8% 56  20.7%
e 147 15 10.3% 16  11.1% 1.9  12.9% 33 22.3%
B#Ew 11.8] 08 6.6% 23 19.3% 2.6 21.9% 3.9  335%
=% % 180.3] 05 0.3% 13 0.7% 37 21% 83  46%
Th 1239] 02 02% 04  0.3% 1.6 13% 1.6 1.3%
124k 103.7] 04  0.4% 1.1 1.1% 34  3.3% 5.8 5.6%
N 94.8] 01 0.1% 0.2  0.19% 02  0.2% 05  0.5%
AR 2414 01  0.05% 01 0.1% 05 0.2% 16  0.6%
FYR 9754 01 0.01% 0.3 0.03% 1.1 0.1% 3.2 0.3%
7RIEE % 1724 01 0.1% 02 0.1% 04  0.2% 15 0.9%
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