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Abstract: Ecological land guarantees the stability of urban ecosystem structure and function. In the background of rapid
urban development and the constraints of available land resources, Beijing has explored many effective ways to coordinate
ecological protection and urban development under the framework of the city master plan. To provide a reference for the
synchronized planning and coordinated layout of ecological land and construction land, it is necessary to analyze the spatial

and temporal characteristics of ecological land change. In response to the inadequacy of the existing studies on ecological
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land, this paper considered the city as a whole, not only focusing on ecological land itself, but in the framework of a
comprehensive analysis of the interconversion of ecological and other types of land. Based on the Globeland30 land cover
data of Beijing in 2000, 2010 and 2020, this paper analyzed the interconversion of ecological land, construction land and
agricultural land from 2000 to 2020, revealing the spatial distribution characteristics of land change intensity of various land
use types at different distances and orientations. Moreover, we further depicted the spatial and morphological pattern of
ecological land changes using Landscape Pattern Index. We modified the landscape expansion index (LEI) to landscape
expansion/shrink index ( LESI) to reveal the spatial change pattern of ecological land both the increasing part (e.g.,
outlying and edge—expansion growth) and the decreasing part (e.g., extinction, fragmentation and shrink pattern). In
addition, the accessibility of construction land and ecological land was calculated by Gaussian based on 2-step floating
catchment area (2SFCA) method. The results showed that: (1) the proportion of ecological land area has been maintained
at 13%—15% from 2000 to 2020. Despite the rapid expansion of construction land, ecological land has not grown in
tandem. However, the spatial distribution of ecological land at different distances and orientations has changed significantly.
The areas with better ecological conditions were negatively affected by urban growth, while areas with worse ecological
conditions were strengthened in the ecological construction of urban growth. (2) The spatial distribution of ecological land
tended to be disperse. The increasing parts were identified as the outlying and edge—expansion growth patterns, while the
decreasing parts changed from the extinction pattern to the fragmentation and shrink patterns. (3) The accessibility of
construction land and ecological land was generally low during the study period. From 2000 to 2010, there were more new
construction lands with low grade of accessibility than existing construction land, while the areas with high grade of
accessibility were scattered in the central areas of the city; from 2010 to 2020, there were more new construction lands with
high grade of accessibility than existing construction land, and the spatial distribution of higher accessibility areas was more
uniform. Focusing on the spatial and temporal changes of ecological land from 2000 to 2020, this paper revealed the mutual
interconversion intensity and spatial morphological changes of ecological land, construction land and agricultural land under
the background of rapid urban growth, providing practical reference in solving the contradiction between urban growth and

ecological construction.

Key Words: ecological land; urban growth; temporal and spatial change; Landscape Expansion/Shrink Index;
GlobeLand30

PERE R A A SO ER AR A FIER AL, i B OB A0 8 B2 Bl a5 5 RAE AR pik DL A SR 5
TG £, JE by S o) 1) SO e A FRE I %, A S T b DR B 3 T A AR R e 454 S D AR e Y T 2 A R it S
Fr LA A SRR S AF TR T O T R A A A R B IREE AR T T R A R T i Y R
YERT, A AR T M GR IR A B I 5 R FH P JE AR BLITE AT, i 2 ms i A S FHHL BEAA — i 2
by, S I AE 2 P b 5 A FH b g [ 28 R R R A Ry . 2000—2020 48, Jb 5t T iy E BN H 1363 0 A K
#2189 J7 N ,GDP H 3277.8 /It K 5] 36102.6 427G, Wi b ZH 77.54% 34K 5] 87.55% , 74N L = 588 B 1Y
PTHE K AT B, 878 2000—2020 47 1 fa] A 25 M 25 AR AR AR, X TR ST AL st & AR R R S
B, AT A TR 5 A A d B A U H b B R L

A= 25 Tk B R AR A BITAA A0 S, A A I S A i SIS R R DA A A A 2 ) o3 S B b 2
] 4N 5 R FH 45 A 285 P b T (L A4 M 2 2 2 € Rl 18 i ( GT) AR AR A5 Al it ( B1) B {Hk A A A e ]
PR ol FRARE AR ) BT AR 22 ) S 2 (25 ) i R A 5 P M S L 2 25 P ol Al A S B R g
W ESIIREIEIR”  ERIIBEPEIE T R A AN R A ] R SR Y AR 25 D Rt A5 A N L A7
TE—E 255, W AR A AG Gtk AR | Fel bt K3 385 i 22 i FH b RIOR 5= 5 R PR A |, 2 XU g it 2
o A D A T 5 AR SR BEAEHEREDS  EAET A REERE N

http ; //www.ecologica.cn



10074 xR 24

B R HA R S5 0BRSS FURAE T e A B A S SR IR S5

BEXF T A S T A 9 2 B AR Hp e 2R A0 ) b s v A A AR IR SN AL ) A 1) AR S AR
PR AT — B O T A S A T SR DB R A SN E IR T A A e SR AR
HARFAERTTT, B/ S AT T 2000—2010 bRt R T 24 18] 19 43 [0 A% S5 A8 LR AE , 48 7R 8 8 K =1
TP AL BUR PR3 i AL AR B A A T R 2 F RS R Y REFIET ArcGIS 0 Hrdb 5t i 23 fel 48 b Y
PR FNZS (AT A5, 46 H 2N el St s A A ey AN R B 1) B2 2R 5 250 ] 22 T01 5 LG B30 /R b e
TR A A Z R INRE, HAR0R A& 2, H AR ZS 3 AT AL UOF 5 S AR PR A7 38 G 5 6/
ot S5 A AT A A b A A= A R 55 T RE L LS [) 45 44 RN A A 0aRe i, A 1 AR 25 b 114 2% (B B B TR A
T BRI R IR A oA PR A 2 A B s 1 S R M A B SR AT A S B
B IR/ e 25 S e b 2 [ A Ak, 3T X 5k 5 A4 S AR A S R /A S 2

ZE L RR AR SCHRETF L AT 2000 4F 2010 4E A1 2020 4EAY GlobeLand30 i3 7 56 B4 | K% FHAE U B 5 7
IR A B I | 28 [ 25 S 22 i ST s A5 B8 s vk i s MR M SR 2 M ik REEAES
FHHE 2000—2020 4 1R 23 A8 Ak, g 7 Ik i PRt 3 K 7 S T AR A b 5 e b A P b AH B2 i B I %5 )
TESAAFFIE | WA T P T 384 5 AR S R0 G 18 sk b & BAA AR e 3R T S 2 1 2R 4650

1 AREXS5HE

e B AL 16410km™ , NHE 16 ANIX 30T 2 45 X 2 15 FH b 4 w3 43 A A IX 3, 30 7 56 1 ke
Rl X ARG 22 I A XN 1 =l o B R A, AT sl ot A A5 T b e RT3, . 2B
AU B RIF ST 4 S ] N T DX A 2 25 FH Ml L 9 7E 1991—2006 4E 7] 1 89.29% P& AR 2 65.1% ; 70 S B 45120 4R
it I8 AR T R ) T AL BE AR BOR T TR ZE R A AR TR sl oA 5 28 (B 9 TR Re i om . R 58
30T A 0 DX A 2 P e st 2 A8 A B LA LR S AR S L AL BT T S 4 X R ST 4L

AL 30m 43 HER A 4Bk R 5575 i GlobeLand30 BRI , 1255080 i B AR 2 ol 80.30% , H [ 75 [l
PR S AR B IR 5] 82.399% 0 RV T A 25 FH i A7 AR T e S B K s ) S Pk, 30m 43 HE SR 14
Tk B RE 8 1 E A 25 T H R 5ok 127932 GlobeLand30 AR A 45 #E AR K B0 Hb 3 A ML K AR 35 b
B N e B VKI5 7k AR 45 10 Fh b 26 78 55 25 A0, 2 IR OO TIT b 43 28 5 00 R0 4 152 ) b s o
(GB50137—2011) )" | A SOREFRAR 501 A1 K VA S A= 25 FH 45 Bk i R A s i 35 0 310 1 Sy 4 P ot A e 12
FH L,

S22 R AR B Ty T DU O R e 4 SR BT 2000 4F 2010 4E Fl 2020 4F =
GlobeLand30 %4k o A% Jb 5% 36k 117 2 4 X 3 [l , 45 301 9 i LA 995.012km? | 1521, 384km” il 2512.102km”, DU
2020 A FR B EEE S A ), 3 A 4 DX B 5 T G A DXORI AR 3R X1 4 L, A BHIX & X Al X i
TEIX S IX G X R4 s X TR X B IX 10 AN X A4 L, b i i BUA DI RE  SCfe D fg
BT DI RE i FE AR P A L Xt J2 7 s Spb A% 40 5 AR BRI T T 2 78 A R B M X, Zeed X b 3 7 25
KM PATE P2 B RIWFSTIX 2000 4FE 2010 4F 2020 4 HH A w5 2 0 AR IE (- 1)

2 WIRAE

bt B S A A R R R — i T A P AN [ - 8 i TR 2 (R B e AR JEE B8 TR s , AR St — 2% )8
T 7 R R s [ S L 5 (8T T AR SOULKS JR 1 0 (LPT) 3 R i s A [R] it 7 i 2T
(25 R TEAS AR SCTE SO sk A8 4 (LED) BYFERL T 3 — 20 R FH SO 5K/ e 15 40 ( LEST) 220 i) A8 285 4
PP AR AR, AT IR PERE RS 2R B B HAR YR RERE A S0 F e S A0 6 58 200k (2SFCA ) 32
i3 3p 4t R RSTe SR ER U] BN o 723 N o e e e |1 D e L1 7 P e
2.1 B NHEES 5 U5  AE A5 R N JEE

R ELC IR T, UIRZ T s, B Tkm 2B A2 20 K400 43 36 S FE 2518 2, 3w iF o X 2l

http ; //www.ecologica.cn



24 11 FETFE T GlobeLand30 30k T A= 25 F b A 25 AR AL B iE—— DL Jb 5T R 3l 10075

— E= T
]

[ e 3
— B s || — 1. ,_I 0 g3t

B 1 FF3EEX 2000 5 .,2010 7502020 £ i B R KR
Fig.1 Land cover types of study area in 2000, 2010 and 2020

FERCIERN DL 22,59 B R4 16 A, BT EEZEZ E(E2),

TEFE B2 0 0 VI EIA T B 56 287k FE— e I AR AL A

Sﬁjz,k - S;jl,k
s =T (1)

2o, S, RS2, AR UVEIER i bk B REAE o R, SRR, S, FORDIEIR R, i e
[1,36] ,j e [1,16] .

HE— AR (2) A (3) AT - b 35 2R | TEBE R B2 0 MR MRAR B AL, FESE O DL AR L5
AL, .

Al,

16

AIi,k = 2; Alij,k (2)
=
36

Al = ; AL, (3)

2.2 =[RS B 2] m
Sl T R 25 T S R 52 B B s AR, DA 4 s M i 2 ) A B ZEASIE A AR

http ; //www.ecologica.cn



10076 4SRN

i LR

IS 1 - b B 6 A 25 R RN D) BE T ) IR, 25 A B
B iR 3R ISP 2y T B He F A M 7 55 O RS L SR 40
BHRBMB SRR L R EE (R 1), £
H,k g R SRR N, ALk BER B, o, S
FH kS o, DEEI TR, S RS IX T H b RS
FERUR B, g, FIEHY kPRI ) TR S BE BT
#, max — g, JEMRAE single-count ™ J7 L #E 1 g, T
e KM,
Liu 25177 7 FAE S v DX P G0 ) 288 BB 1 7 0%, 44
HT S IR IR B LEL, w2 T 3 R B i 28
R I PR ARLRUE A AL AR SO SRR s
/D BEHRI 53R 3 54 WS AR BRI T B 3 Fh 2 A (A
3) , HEMEE LEL 46 & Ry 5o WA sk /e i #8 % LESI, 7334
RUFEAE SR AT B 0 A B B80S 2 ST 1) LAt - 1 BT 55 2%
RUBEH W4 4 S A B B s o) e L ) 4 /0 T T B4R
J A BEH L T R ARV 78 2T R . [R5
(AT 1A B A AR A 2 (4) SR HE
So
Sy + S, (4)
K, S, F1S, S AR AL BEHR 4 2% vh X P 5 [R) S Bt e
KRB AR, LESI A{E3°8[0,100] .
2 S, =0 B, LESI =100, RIAS Ak 5 e 1% 2% i X N 43 i
S RIZEBEH = A 52 4, vT LI AR AL BB hy i SE A B
AYZAR 24 S =0 I, LESI=0, RI 28 AL BEHR A 2% v X P 3%
A5 RIZEBEH =2 4 AT LUK 2 AR AL BEBR A i A 72 o

LESI = 100 x

I A DX
[ ] 20004 [ 20104 [ ] 20204

B2 #RRMEBBERZEFMLLS

Fig.2 Division of distance circles and spatial directions in the
study area

N: b North; E: Z FEast; S: B South; W.: F§ West; NE: dt 4
Northeast; SE: F§ 75 Southeast; SW: B4 P4 Southwest; NW. Jt 74
Northwest; NNE: b 4t xR North-northeast; ENE: % It & East-
northeast; ESE: K E East-southeast; SSE: ™ M 7R South-
southeast; SSW . R South-southwest; WSW . V9 B PH West-
southwest; WNW. P4 Jt 7§ West-northwest; NNW. dJt Jb 74
North-northwest

S,
‘ AALBEG
.
Bl sigiikl
0 R
. S X
v SV

P/ 3 B IR i AT
LESI =100 50<LESI<100 0<LESI<50 LESI=0

B3 BRY KSHERNERTE
Fig.3 Scheme of patch expansion and shrink patterns

LESI; 50087 5k /14636 2L Landscape expansion/shrink index; S, : AE L BEH 128 1t X N 5 [R) 28 BE M = AR ACE T AR 5 S, A AR BERR A9 52 o X Y

5 S PR 7 L S SR B TR

TR Y S, AS, BIAR A 0 B, 2% Xu 25X BEBLY 3k il A 3510 4% 5 BEH JE K He i B 3 i, LA LEST
=50 5,24 LESI BUE (0,50) B, FlE AR b BEB A9 R AU s lie 46 A9 5 24 LEST BUE[ 50, 100) B, H)5E AR b Bt e

R 3 B

http ; //www.ecologica.cn



24 14 FTE 5. ET GlobeLand30 A9 T Az 25 Mo it 25 AR AL R fE—— AL 5t T A 461 10077

R1 RETHBSTERSHIUERIEH

Table 1 Landscape pattern indexes representing spatial form of land cover changes

SO ST £ VRV fRERE X
Landscape pattern index Calculation method Meaning
B NP, = N, NP, =1, MN, =0, BE R L P8 m N, &R
NP T R e R R
Ny
BEHOT B 2,
AREA_MN MmN, = %
N
2
SRR SPLIT, = = SPLIT, =1, SPLIT, ik, 77 -+ Hu i 36 2780 k Y BES 1
SPLIT Y a TG AT N5 H
"k

p 0<<AI, <100, FrR + Hb 28 56 25 A0 b 2SR R AR,
Al = (maxj ) X 100% AT=0 B2 7K B B8 R FE 4 TF 5 AT fi G
&k PEH 0 3RS B v

B
op
b

NP . BEB i Number of patches; AREA_MN ; BFHF 4T AL Mean area; SPLIT: M HUHE 4K Splitting index; Al: B4 Aggregation index
2.3 BT R AL RS SR R R R AT IR A

AT AR A T 5 R b ) BBl 5 R K HAR AR 0 e 3T 2D R S R R B 5 A A T
AlaaYE, eI ArcGIS B Fishnet T EXTHFFT X 47T 200mx200m 4% BIK 43, S8 J5 LIAg B Hoe A 75 sk
DA Z5 D BE S (g JLA ho O S 2, DA 1. Skm VA AR 45 st RN TG SR G 1R FISCR A2 o, 4 B R 2B B
ﬁﬂﬁ‘@im :

B2 B MR b (AR L) B UAAT e 6 AR FHIE d IR TER L TR R P, R E R
1, AR PR B e okl ek SO T A 5 SR 5 4 A 5 SR M ) 75 5K 2 20, 15 B AR 25 Ml 7 W e e ok i # IR (5)
HRMHILR,

Sj
o (5)
zie{dl-jgdo} G(di,',d())Pi
L 1
e_fx(%) _ 6—7
R d; < d,
G(dij,do)z | =2 )
0, d; > d,

2, d, AR FE A b j Z R ARE RS 5 S, A LgAh j (M B A LS G(d,,d,) R IEB IR AL, 8 (6)
) T AR AR 3
S0 X TR AN R G TRVRER T 07 R AR PR d, R4S b j A IERE L R T A SRS
PR (7) AN 25 R M 0 BAMEA A ATk A, |
A = }Ejehhs%}G(dU,do)fg (7)
ﬁﬁh&%ﬁ*ﬁﬁﬁﬁﬁ%ﬁ%ﬂj%ﬁ%%%ﬁ@t%ﬁiﬁ%ﬂ%ﬂ%ﬂﬁﬁﬂﬂo

3 ZBRE5SM

FFE 1B 2000 47,2010 4F A1 2020 4F 4 MU 5528, FE S0 BT 2000—2020 A 4 M7 5 AR Ah i Y LAk
b AR AR A AR A ) 28 (R 28 D B3 =X, T e 15 FH b 5 A 25 P b 2 ) A9 T SR AR A B Y
AHE S
3.1 EHb AR AR AR
311 bE Al

S0 =0 - B S S A B A5 R AR AL AT RN (1B 4) | iR FH B AE 2000—2020 AEHFZEIG K, o L R 2000

http ; //www.ecologica.cn



10078 JAE = 2%

A1 34.59% FFHF 2010 4E19 51.93% S 2020 4E1 68.05% ; 1 4¢ FH HBAS W8 /0, (5 L 2000 4R 19 50.54% T
P31 2010 4F18 34.15% M 2020 4F14 17.14% ; A S AR K, b7 Fb— B AE 13%—15% , F& WAL FER T P
PR AT X A S A RIS

T

431 _65,ka 459.06 km?
(13.91%) (14.80%)

(34.15%)

461.27 km?
(14.87%)

(50.54%)

531.62 km?
(17.14%)

[ YR
CO kA
[N Ry 3742
e th D FoAt T
—— [ AR
— RS

Tf % FH 4 B

16.46 km?

2000 2010 2020
44y Year

4 2000—2020 FAR L BEE LB B ELMREEREL

Fig.4 Quantitative structure and interconversion of different land cover types from 2000 to 2020

255 BT AN ) - Hb 7 56 270 2 R A0 2 AR 0 A FH b 2 348 i 1 FH b R A 25 FH b ) 32 28k TR, 2000—
2010 4F & 2010—2020 4E W], 4% FIA 420.78km? Fl 464.30km? %5 Sy 1 15 JH b, % 1k LE A5 43 1)y 26. 84% Fil
43.84% , 47 119.82km” Fi1 83.50km*F% hy A= 45 R b, ARG AL LAF 53530y 34.48% F11 51.72% , HEASHIHLAE B
FAXIESAE | BURTE 2000—2010 45 A2 2010—2020 4E53 5114 135.05km> Fl 99.58km™ %y d 5l , (H G A F2 1L L
B 34.2% FREZ 24.01% . 152 FH 1 1) Al FH b 7% 46 1) LE AR /1N, 76 2000—2010 4F J2 2010—2020 4 H AT
8.52km’ 1 47.74km* G ML A AR A M, = - b B 55 AU 2 (R (W G AL e B, A 18 FH P 5K 32 B0 X
A D ANA ZS HT LAY &5 FH L5 2010—2020 AFEAE (5 AR FH HAR SR 3G hn iy [RT R, ook A6 285 FH 1 1 o R 9820 | i HLAH
XF T 2000—2010 4, £ 15 b 1) A= 25 F b A 5 A0 IR I, R0 T 3l T 34 voxsd A S T A 00
3.1.2  ETHE B RO ) M 55 0 AR b

WFFE X 2000—2010 4 K 2010—2020 4+ M 75 55 ISR AL AL 19 23 (] 0 A a8 5 Fras . e BRI 7 0145
2000—2010 4FF1 2010—2020 4F-AS [m) 2 B 22 1) A 285 FH b | g 15 P b R P b 1) 28 Ak 5 B2 B JH: Fl i T v
O AR AL B ERAE (T 6) LA 2 2000—2020 4FA= 25 AN [R) 07 o 38 A8 Ak (1 7)

Kl 6 fs = Fh 4 55257 2000—2010 4 AR fL5E B AF 4km NEEIE T 0;4km DAS, i1 FH b5 4 FH b
(AR Ak i B 2 AR SR A B A A8 Al A A s FH b ) A8 A B R O, LB T v I 8 185 M0 77 % 1 i ik 557
SR P DG (B HH BAE 15—16km,  [RIHA A4 A0 AS FER B2 U /INT O, Bl T v Co B B 14 M I 56 090 55 J 34 i 58 B 4
E B IEATE 15—16km, A= 25 A AL 58 B A9 RRAE A &, 15km KT 0, 15km Zh/NF 0, W (E HBLAE 13km,
E— LA G 1R 5 ATV Y, A2 25 HIHAE 2000—2010 4F 593 i 32 244 Fh 7 2000 4F B30T 40 XN, 1345 1K

http ; //www.ecologica.cn



24 14 FrE 5. FHT GlobeLand30 A3k A= 25 FH Hu b 25 AR AL R fIE—— AL 52 T A 461 10079

2000—20104% 2010—20204F

0004F 48 T 345 X 5 Rl
010448 T 34 X S R
(1202045l 46 X Yt
[ - i 3

[0 e - 5 P b

[ k- 2 b

I s 33t P - P 3t

[ | e - R i
I i3t P - A A b
[ R - 3t

I 75 - R S
I R - A

E5 2000—2010 £ X% 2010—2020 &£+ BZ R BB H S
Fig.5 Spatial distribution of land cover type transformation during 2000—2010 and 2010—2020

—— ASMM —— kMM e BN

2000—20104 2010—20204f
04 + 04
‘? r" h-‘\‘ [ N & 2N
mE 02r o/ e o0zt e e e
% § i '] u-a _—— "‘,» \\ o #,/
2§ /';/\\ " N '\\ e \ o
BE 0t sy R S IR
i S
S
g 02t 02 | \./N
"t
-
~0.4 + -0.4
1 1 1 1 1 1 1 L 1 1 1 L L 1
0 5 10 15 2 25 30 35 0 5 10 15 2 25 30 35

Py T 0 B B Distance from city center/km

Ee6 AEIHMBEBZXBNTURESHTHOERNXR

Fig.6 Relationships of change intensity with distance from urban center for different land cover types

ST — 1B RS B I T SR AR Bl i R R IR DA T =

& 6 i 2h Tl R, = Fh - i 35257 2010—2020 R3] AL SR EETE 12km P42 T 0, A EL AT 10 4F
() dkm KIERIMERS . 12km LIGN, 5335 FH b 55 4 FH 10 28 £0 5% B2 52 SR SR A s 78 A R 34 e R A8 i
FHHAE 12—24km 175 Ao 82 BE IR T 0o B g 384 I I 382 Sl 18 8, 24k A1 D082 S0 0855 5 A FH ot 1) 22 A e J38 AR SR
INF 0, 7E 12—24km B2 PL58 2 B30k 7 O 30 184 M ot 0% Sk 55 , 24 kem AR 30E Bh3 a3, SR 10 4EAH HE, AR
25 b 7S A0 5 B (0 B/ AXAE 13— 14km . 19—20km \26—27km FZS (LR /N T 0, 454 & 5 7] HI7E X 4
PR B G , A 25 st 3 ) iR T M6 RS HorP Y 13— 14km 32 2000 4RI 748 X N, LLRT 10 4E55 —18
SR AL PR PR T A M B £ 25 MR 32 T B SR AL B B A AR IR T B K R R A

AR 25 FHHAEAS 5] D7 057 1) T ARG D88 Aok (1 7)), b R BRI 41 57 1) R 23 1 3 A X3k, B : NE—SW
(I1X) \WSW—WNW (II X)) Il NW—NNE(III [X) . Z5& 8 5 kF , ARSI ARG 7E 101X, 2000—2020 4
AR /D A A B, LA B P A Ak A B (F X i 4311 2 A FE i 1 A 25 FF i ) 6 A, DR IA A 3
M At B AL T ARSI R 5, 1 IX AR ZS FH B 7R 2000 AR A /b , (H S B AR i i B 355 111 IX
{49 A 25 P Hb T RR )2 7E 2000—2010 4EJ870 , T 2010—2020 AFEH4H, T IXFT T X 19 A= 25 F HiLZE 2010—2020 4F
RGN = ZEETPAE 20km Z 40, B 2010—2020 4F A3 T B KA B, B AE S @i S K TREL, o]
PIA RV AR 25 T BT RRAE 2000—2020 A1 gl /0N (B 25 18] 3 A 2R b 378 Ak, AR AR SRR 30T X3

http ; //www.ecologica.cn



10080 xR 24

SZ 3T B A B T RE M A, T AR S AR AR X T X 35
AR AR AR IR T G A 2 i
3.2 S HHBEHR A AL AR

TR IX 2000—2020 4FAN [ A b 78 55 S 7 1) 5
WA SR FEH (2 2) AT LA HY , 235 FH Hi Y B B 0 R 4
WL SF B BE B AR AR 2000—2010 4E A 28 Ak, 7E
2010—2020 4FEW e, sy ae Eota T R G

ENE

E
ARAEANTR o A% FH 3 4 B R 94 T B8 L2 B - 2 g B
TR ARl /)N 58 24 23 B ., 23 BICHR KRl 2000 4F A9 bk

27.4438 N5 2020 4E1Y 512.9 , 4 i 2000 4E11797.83
I/DE] 2020 4 94.81, A MR BEH KR SE I BRE
He FR ARG T Y AR AL S AN I 3 {0 43 S 20k 2000

SSE

AEF4 90,12 HEAINF] 2020 4Ef 444.52 LI 45 5L R e Y W
FEUE M T % B Aok, 4 52 i e fk i /b A —— 20004 —e— 20104  —— 20204

2 LAY 25 [ A ARAEAS K H 23 6] 40 A3 4 T4 BT 20002020 45 & PSR S AL
MRIGHTIA 7 25 LEST, IR BAE /LS HMIE  Fig7  Change of ecological land area in different directions from

Hopde §7 e NI TH TS MR R TEAEAE T FhASTE] 2000 to 2020
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Table 2 The results of landscape pattern index of different land cover types from 2000 to 2020

i A A0y BEP R BEPLP- 2 T AR SRR RAE
land cover types Year NP AREA_MN/km? SPLIT Al
AR EE 2000 589 0.63 90.21 95.98
Ecological land 2010 538 0.63 128.38 95.82
2020 543 0.68 444.52 95.47
A HL 2000 212 5.99 27.44 97.83
Agricultural land 2010 349 2.46 52.78 97.16
2020 808 0.53 512.90 94.81
B 2000 527 1.65 14.65 97.03
Construction land 2010 415 1.65 6.43 97.93
2020 286 5.98 3.10 98.24

2000—2010 4FE W], A A A 22 A r A= A FH M TET AR o5 LR 40% , 380 0 A= 25 F H LUET A= SR s =X
o, U XD, B A BEERAE TR A3 A 2000 AF 38T 4 X A AR g O T, B BB DU 4 A A 11 %
AR, LAVE R AR 7 1)y 32 AR BESRORI™ i BRE B 90 A V58 L AR FH |l 32 T A JELBRE B 1) Df 15 DL A 152 HH b Ay
F BT, A A 25 R AT TR | A AE 2000 A3 T 4 XA A6 2k AN 43
SABEHL B4R AT AE 2000 AF 30 T2 45 DX P G 1) 9 A 2 AR b DX W e BB AR XT3 RO . AR
FH Hb I 0 0 2 1) 2 DL g B T 1 A | R A T B rh R o AR A b sl (o L s = A KRRy 2, AR S
JH Mt TR P R 9 T R 6% 70 2R B0 A e ek T 3984 1% FH e ) 249 T BT L2 28 8 ) IS 2 %o 3 T T R 82 4
R E RET .

2010—2020 4 [R], A KA AR AR i A= 25 F M AT AR 7 LU GR B 58% , 38 iy A 25 I AT LB A S =R i e
PR 3 E PSR S B AR REER S B A AE 2010 43R T LR X A RS (AL ), 3R BEER A A AE 2R
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Fig.8 Distributions of spatial form patterns of ecological land patches from 2000 to 2020
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Fig.9 Accessibility change of ecological land from construction land from 2000 to 2020
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Fig.10 Spatial distribution of ecological land accessibility from 2000 to 2020
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