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5/$678/9+ % 9/::+;$% ;+9;+7+$:7% 79#:’#<% /$6% :+=9>;/<- 6’7:;’?2:’>$7- >@- </$678/9+- +8><>,’8/<-
@/8:>;7)- /$6- ’:- ’7- :"+- ;+72<:- >@- </$678/9+- +8><>,’8/<- 9;>8+77- AB>;=/$% /$6%C>6;>$D% EFGHI- 32;$+;-
!" #$JD - EFFKI -L’<<’/=D- EFGFI - B2- !" #$JD - EFFFI - M"’- !" #$JD - EFFFNJ O P++9’$,% :"+% ?/7’8% 9/::+;$7% >@%
</$678/9+%+8><>,(D% 728"%/7%8>$7+;Q’$,% </;,+R78/<+%$/:2;/<%Q+,+:/:’>$D%=/’$:/’$’$,%,;++$R8>;;’6>;7%
/<>$,% S’6+% ;’Q+;7D% ’7% ’=9>;:/$:% :>% ?’>6’Q+;7’:(% 9;>:+8:’>$D% S/:+;% 8>$7+;Q/:’>$% /$6% :"+% /?’<’:(% >@%
+8><>,’8/<% 7(7:+=% /$:’R6’7:2;?/$8+% /$6% ;+7:>;/:’>$% TP/02$>?2% U>=2;/D % U>?2V/02- U/V/,>7"’J -
EFFFWJ-X7- :"+-+8>$>=’8-6+Q+<>9=+$:-/$6- ’$:+$7’@’+6-"2=/$-/8:’Q’:’+7D- :"+- </$678/9+-9/::+;$-"/6-
8"/$,+6- 8>$79’82>27<(- ’$-Y"’$#-62;’$,-EFGHRZ[[[- T5’2-!" #$JD- Z[[ZWJ- \$- :"’7- 8>$:+4:D- 7:26’+7- >$-
:"+-9;>8+77- /$6-9/::+;$7->@- </$678/9+-8"/$,+- ’$- :"’7- 9+;’>6- /;+- >@- 9/;/=>2$:- 7’,$’@’8/$8+- :>- :"+-
6+8’7’>$R=/V’$,7- >@- <>8/<- ,>Q+;$=+$:- ’$- ;/:’>$/<-
2:’<’0/:’>$D-9;>:+8:’>$-/$6-;+$>Q/:’>$->@- </$6-;+7>2;8+7J

12<’$- 9;+@+8:2;+- ’7- <>8/:+6- ’$- :"+- $>;:"+;$- 9/;: - >@-
M"//$4’- ];>Q’$8+- TB’,2;+- EWD - S"+;+- :"+- 5>+77- ]</:+/2-
/$6- ^2O _7O *+7+;:O ’$:+;8;>77+6D O /$6O ’:7O :>9>,;/9"(O
8>$7’7:7O >@O <>+77O "’<<(R,2<<(O /;+/O /$6O 6+7+;:O /;+/J O B;>=O
7>2:"+/7:O :>O $>;:"S+7:D O :"+O Q+,+:/:’>$O :;/$7’:7O @;>=O
@>;+7:R,;/77</$6D O /;’6R,;/77</$6O :>O "2$,;’$+77R,;/77</$6J O
5>8/:+6O ’$O :"+O 8+$:+;O >@O @’Q+O 9;>Q’$8+7‘- T>;- /2:>$>=>27-
;+,’>$W - 8>$a2$8:- ?>2$6/;’+7D - 12<’$- "/7- /?2$6/$:- 8>/<D -
$/:2;/<-,/7+7D->’<-/$6-V/><’$+-;+7>2;8+7D-S"’8"-9;>Q’6+-/-
;+<’/?<+- ?/7’7- @>;- +8>$>=’8- 6+Q+<>9=+$:J - b>S+Q+;D -
+49<>’:/:’>$- >@- :">7+- ;+7>2;8+7- "/6- ;+72<:+6- ’$- 7>=+-
7+Q+;+<(- +$Q’;>$=+$:/<- 9;>?<+=7- ’$- :"’7- /;+/D- +79+8’/<<(-
7>’<- /$6- S/:+;- <>77- /$6- 6+7+;:’@’8/:’>$J - \$- :"’7- 8>$:+4:D -
:"+;+- ’7- /- S+<<R+7:/?<’7"+6- $++6- :>- 6+:+8:- </$6- 27+- /$6-
+8><>,’8/<- 8"/$,+- 7>- :"/:- /99;>9;’/:+- 9><’8’+7- @>;-
;+,’>$/<- 727:/’$/?<+- 6+Q+<>9=+$:- 8/$- ?+- @>;=2</:+6J -
L’:"- :"+- "+<9- >@- </$678/9+- +8><>,’8/<- =>6+<7D - :"’7-
9/9+;- 6+Q+<>97- /- 7+;’+7- >@- </$678/9+- 8"/$,+- 6+:+8:’>$-
=+:">67-?/7+6->$-;+=>:+-7+$7’$,-6/:/J

! "#$# %&’()**+,-

!./ "#$# *’0&()*
M/:+<<’:+- ;+=>:+- 7+$7’$,D- ’$- 8>$a2$8:’>$-S’:"- ,+>,;/9"’8-
’$@>;=/:’>$- 7(7:+=7- TC\MWD- "/7- ?++$-S’6+<(- /99<’+6- /$6-
?++$- ;+8>,$’0+6- /7- /- 9>S+;@2<- /$6- +@@+8:’Q+- :>><- ’$-
6+:+8:’$,- </$678/9+- 8"/$,+- T5’2- !" #$JD- Z[[cI- 5’D - EFFHI- Y/’D- Z[[EI- ]/2<- !" #$JD - EFFZI- X<<+$- M-
b>9+-/$6-*>2,</7-X-M:>SD-EFFcI-X$:">$(-C/;Rd$-1+"-/$6-5’D-EFFFWJ-X-$2=?+;->@- 6/:/-27+;7-
’$Q><Q+6- ’$- </$678/9+-/$/<(7’7-S+;+- ’$:+;+7:+6- ’$-296/:+6-/$6- @’$+;R78/<+- </$6-8>Q+;-6/:/J- \$- :"+-
+/;<(- EFF[7D- :"+-e$Q’;>$=+$:/<-f+=>:+- M+$7’$,-Y+$:+;- gefMYW- #:- :"+-_$’Q+;7’:(- >@-L’78>$7’$-
^#6’7>$- "#6- ?++$- ’$Q+7:’,#:’$,- :"+- 27+- >@- 5#$67#:- 3"+=#:’8-^#99+;- T3^W- 6#:#- :>- 6+;’Q+- <#$6-
8>Q+;-=#97- T5’<<+7#$6D-EFFZWJ-3"+-7:26’+7-"#6-9;>Q+$-9;>=’7’$,-+$>2,"- :>-27+-7#:+<<’:+-6#:#- @>;-
=#99’$,- <#$6-8>Q+;-#$6-=>$’:>;’$,- <#$678#9+- Tb+#:"+;-!" #$JD-Z[[ZWJ

M:26(- >$- :"+- 9#::+;$7- >@- <#$678#9+- 8"#$,+7- 8#$$>:- ?+- 8>$628:+6- S’:">2:- :"+- 7299>;:- >@-
=>6+;$- :+8"$><>,’+7J - X:- 9;+7+$:D - :"+- ;+7+#;8"- =+:">67- >@- <#$678#9+- 8"#$,+- #;+- =#’$<(-
+7:#?<’7"’$,- 72’:#?<+- 79#:’#<- #$#<(7’7- :+8"$><>,(- ?(- 8>=?’$’$,- ;+=>:+- 7+$7’$,D-=#9- :"+>;(D-C\M-
#$6-=#:"+=#:’87-=+:">67D-S’:"-S"’8"-S+- 8#$- 7:26(- :"+- 79#:’#<- 7:;28:2;+- #$6- ’$:+;’>;- @2$8:’>$7-
>@- <#$678#9+D- #$6- 6’78277- :"+-=+8"#$’7=- >@- <#$678#9+- "+:+;>,+$+’:(h7% >882;;+$8+D% 6+Q+<>9=+$:%
#$6% 8>$7+;Q#:’>$J % ];>Q’6+6% ?(% U#:’>$#<% f+7>2;8+% #$6% e$Q’;>$=+$:% *#:#% Y+$:+;% >@% Y"’$+7+%
X8#6+=(% >@% M8’+$8+7D % :S>R9+;’>6% ’=#,+7% TEFGHiEFGj% /$6% Z[[[W % >@% /2:2=$R7+/7>$/<% 5/$67/:%
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’*#$+)&! -$!/01-$!(2)3)’,02)<!4*)!=2>-,!?05>)2! -&! @ABCDDE! @AFCDDE!@AGCDDE! @ABCDHE! @AFCDH! #$%!
@AGCDH<
!"! #$%$ &$’()*’+
I.&,C’1#&&-3-’#,-.$! ’.5(#2-&.$! #$%! 501,-C%#,)! ’.5(.&-,)! -5#+)! ’*#$+)! %),)’,-.$! #2)! ,*)! ,:.!
5.&,! ’.55.$1J! 0&)%! 5),*.%&! -$! ,*)! 1#$%&’#()! ’*#$+)! %),)’,-.$< ! K$! ,*-&! &,0%JE ! #$! )33-’-)$,!
’1#&&-3-’#,-.$! &J&,)5! 74#>1)! @8 ! :#&! %2#3,)%! #$%! #$! )33)’,-L)! 2)&)#2’*! ,)#5! :#&! .2+#$-;)%! ,.!
:.2M! .$! 2)5.,)1J! &)$&)%! %#,#! ,*2.0+*! *05#$C5#’*-$)! -$,)2#’,-L)! -$,)2(2),#,-.$! 3.2!
+0#2#$,))-$+!’1#&&-3-’#,-.$!’.$&-&,)$’J!#$%!#’’02#’J<

N’’.2%-$+! ,.! ,*)! (02(.&)! .3! ,*-&! &,0%JE ! ,*-&! (#()2! %)L)1.()%! #! :.2M-$+! 31.:! .3! %#,#!
*#$%1-$+!#$%! 1#$%&’#()! -$3.25#,-.$! -$,)2(2),#,-.$! 7O-+02)!A8<!4*)!P-+-,#1!4)22#-$!6.%)1! 7PQ68!
’.01%! >)! %)2-L)%! 32.5! ,*)! @RASTETTT! ’.$,.02!5#(E! #$%! ,*)! P-+-,#1! "-$)! U2#(*-’! 7P"U8! ’.01%!
>)! %)2-L)%! 32.5! 2)1-)3! 5#(! #$%! ,*)5#,-’! 5#(< ! V-,*! ,*)! *)1(! .3! PQ6! #$%! P"UE ! ,*)!
>#’M+2.0$%!.3! 1#$%&’#()!’.01%!>)! -%)$,-3-)%<!N&! 3.2!"#$%&#,!46WQ46!-5#+)&E!.$1J!>#$%&!AE!HE!
#$%! S! #2)! 0&)%! -$! ,*-&! &,0%J! >)’#0&)! .3! ,*)-2! &)$&-,-L-,-)&! ,.! 1#$%&’#()! ’*#$+)&< ! Q#’*! "#$%&#,!

Code Name Description 
1 Farmland Lands for agriculture 
2 Forest Lands growing trees including arbor, shrub, bamboo and lands for forestry use 
3 Grassland Lands covered by herbaceous plant with coverage greater than 5%, including 

shrub-grass for pasture and the woods with cover canopies less than 10%. 
4 Water body Lands covered by natural water bodies or lands with facilities for irrigation and 

water reservation 
5 Man-made 

built-up 
Lands used for urban and rural settlements and factories and transportation 
facilities 

6 Unused land Lands having not been put into practical use or being difficult to use 
Notes: Farmland is reclassified into paddy (11) and dry farming (12); forest is reclassified into natural or 

man-made forest (21), shrub (22), woods (23) and other forests (24); grassland is reclassified into 
dense grass (31), moderate grass (32) and sparse grass (33); water body is reclassified into rivers 
(41), lakes (42), reservoir and ponds (43) and bottomland (44); man-made built-up is reclassified 
into city built-up (51), rural settlements (52) and other built-ups (53); unused land is reclassified 
into sand (61), salina (62), wetland (63), bare soil (64) and bare rock (65).  
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’5/,+-6#7% +$"#$8+9% 27’$,% :’$+/;% 8<$=;/7=% 7=;+=8"’$,% /$9% "’7=<,;/5% +>2/:’0/=’<$- =<- ’5?;<@+- ="+-
’5/,+- >2/:’=(- =<- "+:?- ’9+$=’A(- ,;<2$9- 8<$=;<:- ?<’$=7- ’$- ;+8=’A’8/=’<$B - 3"+- 9’,’=/:- ’5/,+7- 6+;+-
A’;7=:(- ;+8=’A’+9- =<- /- 8<55<$-CDEFGH- 8<<;9’$/=+- 7(7=+5-I/7+9- <$-JKJLL)LLL- 78/:+- =<?<,;/?"’8-
5/?7B - CA=+;- ,+<5+=;’8- 8<;;+8=’<$- /$9- 5<7/’8) - ="+- ,+<5+=;’8/::(- ;+,’7=+;+9- 6/7- /88<5?:’7"+9-
6’="- ="+- /95’$’7=;/=’@+- I<2$9/;’+7- <A- 12:’$- ’$- ="+- M5#,+-C$#:(7’7- 5<92:+- <A- NOFB% C$9% ="+$%
="+% *’,’=/:% P;="<?"<=<%N/?% Q*PNR% /$9% *’,’=/:% G/7=+;% O;/?"’8% Q*GOR% 8<2:9% I+% 9+@+:<?+9% =<%
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Indicators Formulae Meanings 

Ecological 
diversity 

)ln()))((ln(������?�?�??���tPH  The number of patch types and the 
proportional abundance of patch types 

Evenness index %100)(���?? HHE  

mLogH����?  

The evenness of various landscape type 

Dominance index ? ?? ?? ??? ))(()(����tPLogtPHD �� A measure of dominance in a landscape 

Fragmented index ��NNFN )1(�??  ��NNMPSFN )1(�???  

The degree of division in the landscape 

Isolation index ���SDF ?  

anD�21?  

AAS��?  

The isolation of every different patch 
distribution in a certain landscape type 

Fractal dimension )()4)((2 ��ALogtPLogD�?  A measure of patch shape complexity 

Notes: P�(t) is the proportion of the landscape type i and m is the number of landscape types at time t; H  
is ecological diversity; H��� is the maximum diversity when all landscape types are present in 
equal proportion; FN��is landscape fragmented index of the whole study area and FN��is 
Landscape Fragmented index of each landscape type in the study area, FN�, FN��  (0 ,1 ), 0 
represent un-damaged and 1 absolutely damaged; N��is the landscape total area of the study area 
presented by grid number (the size of grid is decided by the minimum patch area so as to decrease 
the error resulted from different grid sizes and make the classification system in a study area 
stable, that is, N� = total area/the minimum patch area). N� is total number of patches of every 
patch type in landscape; MPS is every patch type�s average patch area presented by grid number 
(MPS = average patch area/the minimum patch area); N� is total patch number of a certain 
landscape type; F� is isolation of landscape i, D� is distance index of landscape i, S� is area index 
of landscape i, n is patch number of landscape i, A is landscape total area, A� is area of every 
landscape type; P is the perimeter of patch i, A is the area of patch i. The fractal dimension 
theoretically range from 1 to 2, with 1 representing a square with the simplest shape and 2 
representing a patch with the most complicated perimeter encompassing the same area. 
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56789+$:’;(% ,</::5/$9=% >’’’?- :"+5;+<8@6<+:;- A6$:;<2A;’6$B- A"/</A;+<’0+9- C(- A6$D+<:’6$- 6@- ,<#::5#$9-
;6- @6<+:;5#$9=- >’D?- ,<#::5#$9- 9+:+<;’@’A#;’6$B- A"#<#A;+<’0+9- C(- A6$D+<:’6$- 6@- ,<#::5#$9- ;6-
:#$985#$9- 6<- 6;"+<- 2$2:+9- 5#$9- ;(E+:=- >D?- #@@6<+:;#;’6$B- A"#<#A;+<’0+9- C(- A6$D+<:’6$- 6@- 2$2:+9-
5#$9- ;6- @6<+:;5#$9=- >D’?- 7#:;+5#$9- <+A5#F/;’6$B- A"/</A;+<’0+9- C(- A6$D+<:’6$- 6@- ,</::5/$9- /$9-
2$2:+9- 5/$9- ;6- /</C5+- 5/$9=- GD’’?- :"<’$H#,+- 6@- 7#;+<- #<+#:B- A"#<#A;+<’0+9- C(- 7#;+<- C69’+:-
A6$D+<;+9- ;6- 9<(- C6;;6F5#$9=- >D’’’?- 5#$9- 5#’9- 2$8A25;’D#;+9B- F#’$5(- #<#C5+- 5#$9- A6$D+<;+9- ;6-
2$2:+9- 5#$9=- >’4?- <+;2<$’$,- @#<F5#$9- ;6- @6<+:;5#$9-6<- ,<#::5#$9B-F#’$5(- #<#C5+- 5#$9- A6$D+<;+9- ;6-
@6<+:;5#$9- 6<- ,<#::5#$9=- #$9- >4?- C2’5;82E- 5#$9- +4E#$:’6$B- F#’$5(- 6;"+<- @’D+- 5#$982:+- ;(E+:- A6$8
D+<;+9- ;6-C2’5;82E- 5#$9I

! "#$%&’()#$(

>J?- K’;"- ;"+- 9+D+56EF+$;- 6@- <+F6;+- :+$:’$,- ;+A"$656,’+:B- :/;+55’;+- ’F/,+<(- "/:- C+A6F+- /-
E<’$A’E/5- 7/(- ;6- F6$’;6<- 5/$9:A/E+- A"/$,+I- 3"+- 5/$98A6D+<- F/EE’$,B- @6<- +4/FE5+B- ’:- /- F/L6<-
:;+E- @6<7/<9- ’$- ;"+- /EE5’A/;’6$- 6@- <+F6;+- :+$:’$,- 9/;/- ;6- ’9+$;’@(- 5/$9:A/E+- A"/$,+I- M$- ;"’:-
E/E+<B- /$- +@@+A;’D+-76<H’$,- @567- 6@- 9/;/- "/$95’$,- /$9- 5/$9:A/E+- ’$@6<F/;’6$- ’$;+<E<+;/;’6$- 7/:-
9+:’,$+9- /$9- +4E+<’+$A+9I- N/:+9O 6$- ;"+- 9#;#- "#$95’$,- @<#F+76<HB- ;"+- P0+<6856::Q% 6@% /<+/%
’$@6<F/;’6$%7/:% ’$:’:;+9B%7"’A"%F/H+:% ’;% E6::’C5+% ;6% /AA2</;+5(% 9+;+A;% ;"+% 5/$9:A/E+% /;% <+,’6$/5%
:A/5+I
>R?% 3"+% 5/$9:A/E+% E/;;+<$% 6@% 125’$% E<+@+A;2<+% "/9% A"/$,+9% A6$:E’A262:5(% @<6F% JSTU% ;6% RVVVI-
W</C5+- 5/$9B- @6<+:;5/$9B- ,</::5/$9- /$9- C2’5;82E- 5/$9- ’$A<+/:+9- 6$- /- 5/<,+- :A/5+B- 7"’5+- 7/;+<-
C69’+:- /$9- 2$2:+9- 5/$9- 9+A5’$+9I- X<6F- ;"+- D’+7- 6@- ;"+- ;(E+- 6@- 5/$9:A/E+- A6$D+<:’6$B- ;"+-F6:;-
+D’9+$;- A6$D+<:’6$- 7/:- 2$2:+9- 5/$9- ;6- ,</::5/$9B- /$9- $+4;- 7+<+- ;"+- F69’@’A/;’6$- 6@- ,</::5/$9B-
,</::5/$9- ;6- @6<+:;5/$9B- ,</::5/$9- ;6- 2$2:+9- 5/$9B- 2$2:+9- 5/$9- ;6- @6<+:;5/$9B- ,</::5/$9- ;6- /</C5+-
5/$9B- F69’@’A/;’6$- 6@- 7/;+<- C69’+:B- @6<+:;5/$9- ;6- ,</::5/$9B- 2$2:+9- 5/$9- ;6- /</C5+- 5/$9- /$9-
/</C5+- 5/$9- 5/’9-2$8A25;’D/;+9I-3"+-F/’$- 5/$9:A/E+-E/;;+<$- A"/$,+:- 6@-125’$- @<6F-JSTU- ;6-RVVV-
’$A529+9Y- C/<<+$- "’55- >"’55:’9+?- <+A6$:;<2A;’6$B- ,</::5/$9- 9+,</9/;’6$B- :"+5;+<8@6<+:;- A6$:;<2A;’6$B-
,</::5/$9- 9+:+<;’@’A/;’6$B- /@@6<+:;/;’6$B- 7/:;+5/$9- <+A5/F/;’6$B- :"<’$H/,+- 6@- 7/;+<- /<+/:B- 5/$9-
5/’9-2$8A25;’D/;+9B- <+;2<$’$,- @/<F5/$9- ;6- @6<+:;5/$9-6<-,</::5/$9-/$9-C2’5;82E- 5/$9-+4E/$:’6$I

Landscape type Farmland Forest Grassland Water body Built-up Unused land 
Farmland  791.00  1522.92   2056.47  121.54 1019.45 2695.35 
Conversion ratio     9.64    18.56     25.06    1.48   12.42   32.84 
Conversion amount proportion   10.14     6.98      1.34    3.02   38.62   22.80 
Forest  486.46   662.39   3153.23    5.85  115.40  225.29 
Conversion ratio   10.46    14.25     67.83    0.13    2.48    4.85 
Conversion amount proportion    6.24     3.04      2.06    0.15    4.37    1.91 
Grassland 3393.67 15650.96  16996.15  245.80  688.01 8266.01 
Conversion ratio    7.50    34.59     37.57    0.54    1.52   18.27 
Conversion amount proportion   43.50    71.77     11.09    6.11   26.07   69.92 
Water body  376.82    89.77    858.05 3593.26   64.13  412.84 
Conversion ratio    6.98     1.66     15.90   66.61    1.19    7.65 
Conversion amount proportion    4.83     0.41      0.56   89.37    2.43    3.49 
Built-up    0.00   255.93    226.05   19.86  119.30  222.33 
Conversion ratio    0.00    30.34     26.80    2.35   14.14   26.36 
Conversion amount proportion    0.00     1.17      0.15    0.49    4.52    1.88 
Unused land 2752.82  3623.66 129925.82   34.13  633.24    0.10 
Conversion ratio    2.01     2.65     94.86    0.02    0.46    0.00 
Conversion amount proportion   35.29    16.62     84.80    0.85   23.99    0.00 

 

3/C5+-Z- -3"+- 5/$9:A/E+-A6$D+<:’6$-F/;<’4-6@-125’$-9’:;<’A;- ’$-JSTU8RVVV->2$’;Y-"/?
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