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Abstract; Land use change has been affecting the function and structure of landscape ecological system directly or
indirectly,,and it influences the landscape processing in the surface of the earth. This paper uses 3S technology in
macroscopic. Combined the integrated technology of ecological quantity analytical method with GIS technology through
ArcGIS and Fragstats, and the author study the images of 1972,1991,2001 and 2005 and obtained land use data in Jinghe
County. Then, the change of land use/cover and landscape pattern had been analyzed in this paper in Jinghe County of

Xinjiang, The conclusions are as follows: (1) The trend of LUCC is that the area of oasis expends slowly in nearly 33 years
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between 1972 to 2005 in Jinghe County. While the area of human oasis expends fast, the area of natural oasis decreases. It
is the area of farmland and human forestland increasing while the grassland decreasing in class. (2) The area of water area is
mainly influenced by Ebinur lake, so the area expends a little in this period. (3)The area of salinization land expands at
first and reduces later. Its area is largest in 1990 and decrease largely in 2005. The area of sand land decreases and the
other land class increases while the probability of transfer is always high. The period in the middle is higher than others two-
periods. (4) Landscape change is also obviously in the decades. Totally, landscape density increases, the largest path index
decreases at first and expends later, the weight area index decreases and the shape of landscape becomes regulation. The
nearest distances, the degrees of reunite and outspread decreases. It shows that the connection of mainly path in 1972 is
better than 2005, the patch becomes more complexity. From the change of Shannon’s Diversity Index and Shannon’s
Evenness Index, we know that the diversity of landscape and the Interspersion Juxtaposition Index increase. The degree of
diversity landscape and fragmentation increasing also shows that the land uses become more complex. The reason of the
change is that human activity influenced the path, the substance, energy and information stream changes, so the landscape
pattern changes, the index of fragmentation and diversity increases too. At the inner of oasis, the patch complexity
influenced by the level of agriculture, the CONTAG increases either. At the edge of oasis, the area of farmland expends, so
the shape of landscape becomes complexity and the scrambling increases. All in all, it is essential to intensify the spatial
relationships among landscape elements and to maintain the continuity of landscape ecological process and pattern in the

course of area expansion.
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Fig.1 Classified images of study area
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Table 1 Area and percentage of land use in Jinghe oasis

Lucc* 1972 1990 2001 2005

R T FA I T FA I T HAM T FAM I

Tpye Area(km?) Percent( % ) Area(km?) Percent( % ) Area(km?) Percent( % ) Area(km?) Percent( % )
A 128.54 1.140 303.75 2.694 388.65 3.447 408.49 3.623
B 1424.93 12.638 1093.22 9.696 1104. 16 9.793 1435. 65 12.733
C 4564.91 40.487 3863.49 34.266 3028.47 27.686 2786.73 24.716
D 573.33 5.085 575.70 5.106 583.71 5.177 691.95 6.137
E 1108.90 9.835 1645.36 14.593 1248.59 11.074 1050. 60 9.318
F 545.15 4.835 593.74 5.266 470.73 4.175 519.10 4.604
G 2929.25 25.98 3199.85 28.38 4357.79 38.65 4382.59 38.87
A :#fHb Farmland, B ; Ak Forestland, C ; Biih Grassland, D ;7K 15, Waterarea, E ; £i Hi#thi Salinizedland , F; ¥l Sandyland , G ; JAth Other

1972 031990 EB2001 [22005

5000 45
» 40 N

FiA A

4000 ;.’ = 350 i 5!

o L] X NE <A
£ ) T 30 1 g’
< 3000 |- . 3 5 ] 7]
g 4 N 5 Pr \f L
< s Nt S 20k N o
& 2000 - e N A £y F "y
& : N7 & IS¢ \ 9

o b 9 r, o | b

1000 |- . § g; ST N N K7

’ N: (¥ L SH Bk "y

i b N §E§ N 3 "
0 Let i L % 3‘ O-dﬂ' |\ %!E‘ s!u ::

A B C D E F G A B C D E F
Hi 2445 Object number #2455 Object number

B2 R kg2 Rl g R A T AR T o 4 b

Fig.2 Area and percentage of land use in Jinghe oasis
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B #EA 90 AR AR, S AR A YA T & A S A 3Rl X 7K B 3 N 7 — 8 R B b ARIE SE EL I B #b
2 TN EE MR E AN A HFIK 6 12 m* AR T K 142 m® R H57E 500km’ 22457 . KR EKF B
T B B AE — ERR B L ANTE T 1 TR/ /INEIA T8 A2 48 5 R MK SR AR b . AU R AR =
HB R FLITAE 1990 4E % 2001 4R RISE 2 T /K ERI RS, EEA BN T 877 x 10°m* 41 phb, 7E kb
e [FIE , B T8 e A 3R A A, 51 B SR A58 T IR s AR T /R 4y - b IR Ak B 2 R AT R 2
SEH A A E AR S KR HE . ZELHIEE S, B A RS ETE 2 F W AR B+ R e
.

(3) 7EAEALGe it H, 2001 ~ 2005 [ 4a H, B Hb AR KA VDb R EFR 2 B H K Hddkb mE
R . KRR I — e FE R L 323 JLAEDT 5% IR [ 7K 3 im AR il 5 7K B Bk i 2 iy ik — 25 1 fif
BVFZ/NA IR B M EKER — RN, sah, 3 B 4R M /ME Y 5K -t 2 KR AR Tk M E
EIEHE . BT RLEL 50 Z2EKGE T R4 /N EARE BHH K 3 BB 1950 ~ 1977 445
[8], 7K AR 1070km® g 45 /NE 522km” | SF-#4E4E 45/ 20. 3km? , 20 1H4E 80 4ERRTHARR EFE 500km® , 3
A 90 SRR B A, Horb | E A BT HH 48 A3 4 53 B e bR, M 2000 4F 530km” | FH3] 2003 4E ) 835km™ ),
U Hh AR A3 0 5 3E LA R IR 48 S , B R NP R R RS TN AR SR A DA TR PR Z T 2
WEIRE, B TA KA YA K, B E Y, TS & i LA 500km® KRR M R ILTF-2 N
R RGN ER B E — R R o BTG TR hr il O K, BTz 1l 3 SO 348 R XL H B £ i i X
(AR 164d) B LI TR ID R SRR AR (£ 2) -

F2 HEASKKRI 1961 ~2000 F£RPRS BH
Table 2 The number of sandy and windy days in Jinghe country from 1961 ~ 2000

4E4y Year 1961 ~ 1970 1971 ~ 1980 1981 ~ 1990 1991 ~2000
> REL Blown sand day(d) 8.6 27 8.4 1.9
Y2b B R B Sandstorm day(d) 4.1 7.3 6.1 0.4

PR TR Dust day(d) 0.5 7.5 50.8 60.7
Kb 8RB Sandy day(d) 13.2 41.8 65.3 63

SN LY SRR ZE A %EORHC 4 (2000 ~2015).2001. 1 ~14.  Compiling the data of general planning in Jinghe County (2000 —2015).
2001.1—14

(4) B ,1972 ~2005 4F £ 33a K5 E LUCC i 6 A2 bt SR s PN T AVR /B BEY 5K, Horp A T4%
WERRY SR N B2, KARERIN AL o 4 Fh o0 T A2 B DU A AS (7] R 38, b A E A T AR Rr 8234 o
Ao T AR SE 80 M, T TR AR S , 7K L B st R D b T AR ST S ek, L AP Bk T AR A R AR B, A
AT AT LASIE S Sh SRS T B ) R B s R O R A T R AR A, RIS B AR B B 5T IX B Bk
AN D3R, TR BERI AR A B 20 TH40 90 A H G HATT S AR A bk , (o A58 i T AR b st T AR 20>
(R T S35 3P0 B2 I ELAS 6 B AR b 35 R Al A S 38 6 45 L 3V Ak AL R R, S
AR AR i, B3t BB AL, T RURR/D | A SR A 25 BR85S AN BT I R B A 25 2 S R i T I, 43 i)
BB RIPRE T XEE(E S, 5 TR B Y AR , bR AR i, AR FP SRR AR B R AR S &
FEBEA BT [E T, (B R SR S P T AR A 3o T A A5 358 B SE M S A28 2 AL I, TRt ) B, SR BB R4 it , By L 2B
AR — 2RSS 8 EPZE,

3.2.1 3/ YA SE H
WRIEAK (L) ((2) HEBFEX 7 Ff L3 F FHRE 4 BTt B B AM SIS E (R 3) . BHIKE,
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33a JRMF5T X - Hb | FH AR (L B AR, 45 A bR FH B AS BEIK 2. 23% , Horp#k b i A8 FL o B e K, AR A8 fb 3R 3k
2 6.60% ; HR A HAh IS, FEARLFA 1. 50% ; bt E it 7K I8 SR B ANVD b A A AR FL 2R, 43514 0. 02%
-1.18% 0.63% , -0.16% 1 -0.14% , MBFFTETBRTE , H [RIBF 7 B B 9 A8 1 o B AR X iy Ja B s e, Hop
2001 ~ 2005 4E 8] i+ b F FAEAR (LRl 4. 36% ,1990 ~ 2001 4E[8] [4EAS (LR K 2. 44% ,1972 ~ 1990 4E [&] {1
AL B8, AR G 1.63%

3 1972 ~2005 FEHFAE LA AHSETER(%)
Table 3 Land use dynamic degree in Jinghe country between 1972 ~ 2005

i8] Time K(A) (%) K(B)(%) K(C)(%) K(D)(%) K(E)(%) K(F)(%) K(G)(%) LC(%)
1972 ~ 1990 7.57 -1.29 -0.85 0.02 2.69 0.50 0.51 1.63
1990 ~2001 2.54 0.09 -1.96 0.13 -2.19 -1.88 3.29 2.44
2001 ~2005 1.28 7.51 2.00 4.64 -3.96 2.57 0.14 4.36
1972 ~2005 6.60 0.02 -1.18 0.63 -0.16 -0.14 1.50 2.23
R A 2 P B, .9 £ ) 0 25 A

BN 3 R BEAL(A) FRHL(B) B (C) ok & 2 20012008 B 19722005
(D) bt (E) W H(F) MLk (C) 5 1972 48 25 >0

DK — B LA B A L, JUR BRI 1972 55 3%

~1990 4E A, AE AL BK ) 7. 57% Ak AAE B 10
2001 2005 SEFELRYE, FRAHKKE 7. 51% 83 22 1o |

F£2001 ~2005 4EHA A AR AL B b, AEAE (LRI 2.00% 5 HE 40|

AKIBAE 2001 ~ 2005 4F [ A5 AL B bk, A M Rk B 2 e

4. 64% ; ERFTHILE 1972 ~ 1990 4F (] AL fie R, SR AR

-5.00

A B C D E F G

Hi 2445 Object number

iKF] 2. 69% ; Y HiAE 2001 ~ 2005 4 6] 28 fb Fe i, 4 A
FEERIKR T 2. 57% ; HAMHZEHAE 1990 ~ 2001 4 [H] 22 fb £
P, FAERIRBN T 3.29% o
3.3 LA ARG SRR S AT

5 3 /-t B AR AR R, SRR SR A S AT I O SR 7E T4 TR G SR N L BE R 2 IR R 1
+ A/ L AR R SOWAS R AR AL B B AR A, BRI, WL P A s R/ 4 M B8 4y IS 45 SR AT SR
AR J5 A AT, (5 e AR Ak 5 = b A/ - b BB A A B AT e, 68 T 5 oA b R R/ s B i 5 5
WSS E X R . R, SR RTSE t R 5 AR S22 BRI AZ O BT R AR 2 — o ASEWLJLA
PRRAE S SR 5 WUMS SR AT T LA 280 S Bt LUCC f925 fal )R

Fragstats 3.3 7] Ai155 60 R 24 BIBORIEHT , (BF 16402 5 AL 1), BRI, A5 SCEE R W AR /K
AT SR bR, AR B ROWE AR E AL (CA) , BEHE H (NP) , 2850 'H 43 L (PLAND ) , BESR % BE (PD) , 34
%% (ED), fe K BEH 48 B0 (LPT) , 5t WAk 08 BE 48 B0 (FN) , B0 53R 508 B (1), BEIR 45 & B 46 3K
( COHESION) , 4375 & (SPLIT) 10 4M35%% o

TEFWKF B A oM Aa bR, RO B E AR (TA) , SR B (PD) , S KBEHFE £ (LPT) , T AR AN AL )
FEEARE F (SHAPE_AM) , V-3 BE RS (ENN_MN) , &5 B 45 %0 ( CONTAG) , #ifi 5 IF 5148 80 (1) , BEER
455 FEHE % ( COHESION) , 43 B B (SPLIT) , F AR £ 85 (SHDI) , F & 35) BEF5 %L (SHEL) 11 AME#7 , 15
GERNFE4,KS,
3.3.1 ZRAUKF LSO Re 8ot

(1) ST AR BESRE B N2 B AT B BESR IS A A8 5 0L s T AP i ] B EL BB (3R 4) L1972 4EBE B
T B i, Al 2t A AR b 2 S50 TR AR R T o B B B 4 3 s B T 40. 48 % (25,91 % FN12. 65% AR

B3 1972 ~2005 4F DA TA-E 4 b 1 I 2R AU AR A ik B2
Fig.3  The velocity of land use change from 1972 to 2005
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x4 1972 ~2005 FEHEAMEEBREEKE EHRUERBER
Table 4 Landscape indexes at class level of Jinghe oasis from 1972 to 2005

\
i{i fyﬁ ( fn?z ) NP P(L%l\;D ( 1/1;]))}1!“2 ) ( mfl?mz ) ([;/51) FN ( ];)I ) COHESION SPLIT
1972 A 12857.99 1447 1.1444 0.1293 3.0032 0.0798 0.4798  74.1151  39.0399 187817.5299
B 142437.36 951 12.6497 0.085 4.7077 0.6175 1.0108  60.4381 79.0743 8573.2608
C 456447.92 1446 40.4843 0.1292 6.7517 1.8434 1.2999  67.745 86. 6405 1567.3954
D 57392.69 30 5.0866 0.0027 0.1647 5.3114 0.6335  54.3899  97.4442 354.4735
E 110822. 61 289 9.8443 0.0258 1.4402 2.4631 1.3377  45.8463  92.3864 1547.9682
F 54542.22 584 4.7073 0.0522 2.5055 2.83 1.6582  49.0536  94.4886 569.7279
G 292916. 08 623 25.9134 0.0557 12.5389  19.1469 2.0779  84.6941  98.8882 14.994
1990 A 30362. 62 911 2.6588 0.0813 3.9155 0.0642 1.2242  74.1353  71.6664  16776.013
B 109392. 88 679 9.7791 0. 0606 5.4525 3.1191 2.9618  55.4529  93.5373 585.5107
C 386316.25 1136 34.3012 0.1013 7.372 3.8718 3.1091  80.7635 94.1154 257.3297
D 57599.59 110 5.1551 0.0098 0.195 4.8077 0.577 79.7372  94.1303 432.6007
E 164432.31 589 14.621 0.0525 2.2404 9.437 1.0877  74.8402  95.3445 110. 8582
F 59353.4 376 5.4264 0.0335 2.48 1.9757 1.5409  62.2639  90.6326 1537.1654
G 319952.29 710 28.3582 0.0633  10.9217  11.9506 2.8357  78.9457  97.6833 57.9982
2001 A 38833.6 104 3.5062 0.0099 3. 8468 1.2404 2.5478  58.3568  92.4219 4942.0899
B 110413.8 631 9.812 0.06 1.7019 0.1271 2.7337  69.0572  51.2157 150219.7691
C 302858. 16 1110 27.7273 0.1055 9.5415 5.6303 2.9752  67.7394  95.6356 144. 4456
D 58336. 63 135 5.1755 0.0128 0.3671 5.1117 0.9218  68.2298  94.1632 382.6882
E 124832. 44 806 11. 0664 0.0766 4.626 1.154 2.0609  50.611 86.331 2397.7689
F 46981.27 264 4.0356 0.0251 1.5795 2.0818 1.2765  55.1268  91.9291 2048.5933
G 435772.73 820 38.157 0.0779 8.5439  21.1916 2.6056  61.7307  98.2402 19.1091
2005 A 40839. 14 1083 3.5741 0.0968 4.654 3.2073 2.3056  66.8199  88.7212 955.5026
B 143518.56 594 12.6476 0.0531 2.1478 0.2441 2.6476  72.1104  68.5649  51944.3862
C 278688.21 1205 24.7321 0.1077 8.0889 1.0311 3.0331  71.2191 83.6719 3701. 8294
D 68971.23 132 6.1455 0.0118 0.5436 4.4346 0.8778  75.243 93.0123 90. 4428
E 105081.25 686 9.343 0.0613 5.6803 0.349 3.4741  52.5369  70.6476 32.1222
F 51953.42 980 4.6222 0.0876 1.2728 2.726 0.8673  38.0653  90.1078 40. 6983
G 438299.57 440 38.8755 0.0393  12.576 48.4363 3.1443  86.26 99.6633 69.2674
RS 1972 ~2005 FHEMERUKE EHRUEFBIER
Table 5 Landscape indexes of landscape level in Jinghe County from 1972 to 2005
4E4y Year TA(hm?) PD(1/100hm?) LPI( %) SHAPE_AM ENN_MN(m)
1972 1119316.871 0.1798 19.1469 12.678 1543.84
1990 1121209. 342 0.3023 11.9506 10. 1695 1487.4989
2001 1122428.633 0.3677 21.1916 9.8923 1452.3095
2005 1119051. 391 0.4575 48.4363 9.0423 1403.213
£y Year CONTAG(% ) UI(%) COHESION SPLIT SHDI SHEI
1972 38.4248 82.0757 98. 8281 13.7598 1.3965 0.6204
1990 34.0269 75.9085 97.2049 18.6712 1.4474 0.698
2001 34.8008 64.2141 96.326 25.8771 1.4944 0.768
2005 31.9659 62.968 96. 4906 26.182 1.4962 0.7689

LB KR T FIE b, BT 5 EUBIR R 10% o 1990 4F 5 T S i BESR S T R B Hofd b R,
T AR LA 735 /2 34.30% \28.36% \14.62% o FEHBTEIFRAE/ MBI ARY K, HoAR i BESR S R HR B /N . 2001
EREPR ST A 2K B R o5 B T R E AR 38. 16% \27.72% (11.07% o FHAti i3S L) &
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Wi T B AR L BE B AL Bb AR BB SR BB . 2005 47 fry H b b 2R B b R A b Y LR 1)
% 38.88% \24.73% F112.65% . FHh LI ARSEREAR , R LB —E IR EE TR o ANBESRELE & , 1972 4E5E
OB 22 B LS kst , EL U B s AR . 1990 AEBE BRI, £ 1 RS B0 Sl B, Hovk Jokath, 2001
FEPEHE R 2 W ROWRRN B, RO Hofth 2 . 2005 4R BESRER £ M SIS BN B, Hok h#b i, T
UL, B A BEER B E M 1972 ~ 2005 FERBE . XL H TEBF MDA SR EMBEREARER, T
1972 ~2001 4Eyb HBEHR (180 W) 5 B2 o T U AL R I S B s BE S H 455 . 1972 ~ 2001 4F-#f b BE
BB W) B R B TR MEUR . (HRR BT 2005 AR BEH S H BT I p R e FREFEE—
Rl T EBUE I, PRSI, TR TR R MR KBESRFEE(LPL) 5k ,1972 4,
1990 47,2005 4FH T2 LPL #i K, Hk Kk, 1 2001 4R B #h38 ) LPT £ oK, (H 2 H R 2 F i,
FEHbA LPT M\ 1972 414 0. 0798 % 3 | 2005 4F 3.2073% , 1468 T 3 B i 4 B Ak st A 22 X B AR 23K
ZS 6] L2 i A T B Y LPT BAR G B R e B, (BRI R 2 M 1972 4R 1. 8434% K T
1.0311% , F RG] B KA % i B b T AR e 48/ 25 8] Lo,

Q) B EMNT B 5IEFIFEE(ID) R HE R T/ B B e 8z — , HLBUE /DN, Yl 5% SRl
AR BT, 2 T =100 B, BRI S HEHa KR E e FEMA%. 1972 1) UL #8507
oAb > #Eb > B > bR > K > Witk > Eh b, VLA H b b2 B b i A R B, B4R T, LT
HHBH . MEhEiH T2 AZIE SR, /i fRA A, 52 AP BRI BRI R A |32 NZRTE S,
UL{ER/N . BRPERISRIT L AR KI5 A B SR 4B 80, 2 B AR HII 200 T M0 28 B
(SPLIT) 3k , Bk bR A9 B BB K, 1990 4R L 35 ECHEF M B3t > K38k > Hofhth 3 > Eh 5 > HF b
> VYL > A, B AYD 43S B K . 2001 4R 1T 45 BCHERF Ak HE > 7Kk > B > Hofth 2 > Hhitb
> Vi > EhT b, DERARHL KR4 A SR B, L AR U {E R R . b Bih i T AIE sh i,
SRR AR, UL (RN Brb AUbR AL 7385 BERE K . 2005 4R IL F850HE7 S Hofh b2 > 7K 388 > s, >
B > Bt > ERHE > Vi, AR AR I GBS BB

(3) BT BESRES & EEF5 5 COHESION JE: X 4% BEH 28 AU ) ) 2 7 380 M M Bk o DA 1972 4R 2005
4, Hp 95 COHESION #fk m , 23T 100, B i b2 — B R R T B M B EE R AY, @ MR AT
T 1972 4 ,1990 4F#k#h ) COHESION AR , 156 B # b i 7 A AHT 20180, 25 (B E Be 38K . 2001 4F,2005 4F Ak
Hbff) COHESION $5AK , 156 B b ) 43 AR AR 438K, 25 o) e AR A o

(4) BT FZ A PRSI AL A e AL 48 B, DO B B A BRE SR 28 2 v A S IR B e Ak L
B E WA 2005 AR R A Ml b2, 2001 4R FHE , 1990 4R F B, 1972 4R H A IS, 2005 4F B T
U3t BEHBE AT BORAR Z SN AT BE S A B (A K o X2 i T U0 b 78 ST [ Bt P4 32 A 289 3l 32 i
WK, RS HASE] —E IR B B, BRI REBEAE /N, 1972 RN 5 2005 4EAR R, B4 b BESR B AR
BEAR, VD MO BB A BEAR 55 o 1990 4F & FOW R BUMERR BE 22 IR K ,2001 4R TF-48 . B RO BIBE B K
A BEHE BN, S — N T AR 5T X S A T R A
3.3.2  BWKF_E RS RS B

FRAGTATS /K- 50A% R FIFE B3 4b (£ 5) o FTLAE H, BB 2 BE RS K, e K BE B8 Bk
/NEHEK, ERUIATEARTE BRI, TEARAE T 5 BEH (8] ) 5 430 FE S s/ , 560 S [ BESR 26 2 fr) FT 3 L A
FRFEBEV/N , 2B 1972 AFB S H AL SABEER ISR ( = ZR HoAth b2 ) {0 7 PR 48 2005 447, Bl 7 HA £
FPELR MRS R AR , RO IBERE o TR, S R B 6] (443285 BE 3 K, th i B St B R AL AR BE IR . 24
PEFSBOR T A FAZR R ) SRR R R 4 M B, SREETS BN R AR BR T 3t FI FZR A 1 22 /0 DA B 45 2K 7
Pt o5 LB B AL . B BEHE BCRA AN [R) i 1 b R R R A B A 3 SRR B o 33a PN SEUL I S REPE S BORn 35 BE 48
o B 1.3965 F10. 6204 $EAF] 1. 4962 F10. 7689, i B2 X 5 VL5 FR P AE 8 K, BOLSERIA M 2 onib
] & R a3, DX S ro AR Jo R 32 SRS T il o[RBT IRRT LUE Y, SO AR e i, B B
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SRR SRR BESE AN, S R T 3t R R BOR AR =, S B 4 U R B UL P AN R BEBR IS Y 1 3 B
PUESCREREE . BUEER 0 < CONTAG <100, 4R MEEL p DUFORPES R 3285 7] — S 20 BE LR 1wy B i 4
i, BRI, RZ BN o KT B RPN AL T 1 1972 4R 38. 4248 Jei/b 2] 2005 41 31. 9659 , 28 L 1R B
BRo RIUPRETEL SN R VR B H/ NSRS BCR A P n, 25 o) 3 e Ve R W, =5 18] 2: A B 1 RS E o AT
S X W EMARHIE B X 2628 A S AR AR LT i B9 45 58 , 4R 312 SR SR BB AL 5 BESUZ AR 19
a1 Al , PR O 7R A T 33a [8], B SRR AL LB /NG o SOUAR R RRIE LA ROBERANE , A [R5 Wi 2
P WA 2 B9 SO R AR AE AN 1R, _ESRBE ST LU T BN B SE v L, BB, R I i R I - TR
SR 7E 1972 ~2005 4F 1] , A3 SV Tt RBESR Y [R] i , JBR TR A2 2 T 38 UL , AR A
YRR P AR T I Bl 4P P ) 260 B 1 B 3, (EL SR P 0 s T B R B S S B A R B H 4 58 %%, B S T
Tk ZR T IRBREAS, B3 T A SRR P BRI BER A5 B W P S R G54 , AT A3 T S PH BEBR B
JRy, AR SR WA BESE N ARG NS . ZESRUH PR, BEBIE AR B9 52 2 R Bl ARl A 7K - B 48 1o i A1, fo
TR PESRE] A3 AT HE 5, {EL[R) A SR PN AS T s i 5K, Bk i T RS T K, (R AR R I SR L TR B SR AR AN
AU AN, PESRBCHE i BB N . RSN A T AT, RIS X PR 7, SoUlAs J& th & H B R 22
&, BRTRSRTSRU USRS 5K 0 3, TR BB o EL k) o
4 ZR5it

B AT X 33a SR 4 N BUE B HEAT T 4 DS T, 2R LA b TR B
LUCC hB BRI it 3 U, MR BT IE X 20 2R AR BF 58 X SR 0LA% JR 2E 47 20 #r , 8 3 5 W48 T 3 F
Fragstats 3. 3 THR BT KR AT A 21 TCEEIENR o R T 5oL B R | ROBERON A B AR S5
TR B LA _E REATBIEFE X SRR K SV B S5 AR R A8 A6 73 A R SRR P B WA R A 70 o 38 3 BERHAL 2
B Syt A5 BUHT NG T B 3t P /- B AR AR SR R AE 19 S A A

(1)1972 ~2005 £ 33a H  HE{AE LUCC F) B AL (bt S Sk P T AR A /N B2 5K, Hoi N 4ol i
MY TR B, RRGME AU . 7EHZE b FZRIUNBE AN AR TE R A2 0 ) Rl i K AR 5 3t T
GAVSE, 3 A0 A e S AT AN DR S @ A i TR AY D S Ak 5y N S o S S e LA A e 2
TSRy KGN — R 1990 R B RME , (HE] 2005 £ A SRR D . HoAt 328 i T AR
LIS H & A AR B BRI AR R o 33a SROTSTIX | Pl AR s BERL IR, 55 L b R 3h 25 B2
152.23% AP BE R R . IBFFEI BORE , H [BIFTIE B B #9728 s BEAR XS R BB . oAt
PP B ELBIBR, 5 ERHAL, 1972 ~2005 45, B 23 bt 28 i A FH st g 3 AR & T IR AR,
MBS K o T AT R 6 3l , o i AR D, A T AR 23 O e

(2) FWMAEZ T BUR R A AR A . AR, B IT X VLI 2 BE R 8 K, S KBRS 48
BEw/ NG R, EATIATR AR 8508/ , TR TR 5 ESR 18] 154 55 400 30T 8 Dk /0 5 5 0 PP A ) BEBR 2 TR0 14
PSR AR BE /IS , R B 1972 SRS AP X A RIS TR (38 e 2 2005 4R 47 , B 1) A 2 AP E R 105
NG SRR, B NARARE o[RS M ZSAEPEAR BE AN IR , 339 BESE 5 , -3 A PR B 5

AN , VEFETE S J5 25 ST R - 3 P AR A X £l X A AR I A S R G R 95 ML 7= 45
WAL R 1SRRI 55— R BV I IT . SEERUERT, DLREIEAN GIS 1E {5 B AR BURIAL 2] A BOR T B, B 3
WA 52 B 5 07 T AR G 3t R AR AT O ik S e R, PSR Ry i B A 3Rk X 3 A P 9 22 1
RFAE , ASUAT RUBR RS DX 358 - 3t R FRASFAE 64T R PEER A 71 B 20 A7 , v REAS 2 5 B0 R ofe - 3t A8 A6 77 1) B9
BEJT, AR TR L AR ML 2 RUERT R IR B S 2R BRI R , HOTFE 45 R 18 68N BUT & B0 1R (1t 2
1 JBE T LB 4 AT PR R0 S Re IR SRR o
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