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The Change of landscape pattern in Zhenlai Xian, Jilin Province in recent

ten years
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1 The Faculty of Tourism and Geographical Science in Jilin Normal University, Siping 136000, China
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Abstract: This paper concretely analyzes the change of landscape pattern of land use in Zhenlai Xian, Jilin Province. The
analysis combines natural elements and humanistic elements. The information source is TM remote sensing image of 2000,
2005 and 2009 in Zhenlai Xian. Through the interpretation of RS on small scales, this essay superimposes and analyzes the
spatial data model established by GIS. Moreover, the paper calculates the landscape characteristic indexes of the spatial
data model. The analysis shows that the area and number of landscape patches in research district changed obviously in the
past ten years. The patch number of water landscape has increased substantially. The dynamic degree of different landscape
area has changed enormously in study district. The area under cultivation has increased by a large margin while the areas of
grassland and unused land have decreased by a large margin. In the study district, the fragmentation degree of landscape is
lower. The fractal dimension of landscape is smaller and changes little. The heterogeneity of landscape is low. The
landscape is relatively integrated. The ecology in this district shows obvious vulnerability and easy resilience. Three main
driving forces affected the change of landscape pattern of land use in this district — restriction of natural environment,
interference of human activities and policy direction. The three factors decide and affect the changing trend of landscape

pattern.
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Fig.2 Types of use-land in Zhenlai Country in 2000
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Fig.3 Types of use-land in Zhenlai Country in 2005
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Fig.4 Types of use-land in Zhenlai Country in 2009
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Table 1 The diagnostic index and ecological meaning of the spatial pattern of landscape

£ B Name 3774 Caleulation method A 25T L Ecological meaning
AL , PD= N/A BEVEL N SSOBEHI AR A 5 PD SBRBERR I 43 9
Patch density PD
FAREHEMAR R " ip < Inp m ASCONBEHEBIEH | P, 05 i B E A L 5 A A
= - . nP,;
Shannon diversity index H bar B ! I LA 5 sz B 2 1) 2220 B FL T o LBl AR 4k
TS 5 8 Do —n TSRS R I R SN L 5 H,,,, IR
Dominance index D T ZFETREL, H,,, =In(n)
A1/ B FE H
SR E = (H/H,,) x 100% R W 4 BEHE TR R 4950 R

Evenness index E

S o n H i JEEMSRBEY AL, P, R —BER G K o HI%EE
Mean shave indox MSI St = ¥ (0.25P;/ Ja;)/N YR 24 50 AT BE T 5 T B, MST = 1 24 55 B8 1
b S FEAR BB E DT, MST {44 )

S B3 R MPED = Z l [21n(0. 25PU-)/N] MPFD BUE S By 1—2, 2 500 45 AN BEH (4 43 4 B0HT i 5 7
Mean paich fractal dimension MPFD Py W ]n(al_/_) BUE A YE
WAL £ S NZE B0 S5 WP AR FN Ry DX R — SR WIZE R Y

TR FN = (N, - 1)/MPS BEBEREREFREL; N, S W 5E— St BB S MPS Y
Fragmentation index FN ’ )

AU T3 BES R ( DR BE 2 1mm? A6 10000m” )
- P Z O § FWSSIBEGRIN o 4F T 7, A B ok
Dynani K = St e X 100% 0 6 AR T = b - a . K SOASEA DL S FT R
ynamic degree K Z T

A AR

x2 HEFRESVHRHUFEIEY
Table 2 Character index of landscape patch of Zhenlai

e 2000 4F 2005 4F 2009 4
Landscape B BEHe  BEHT BEER B BEYE  BEHRT BEBR BEH BEHe  BEHT BEHR
types #H T dE B #HH T M B #HH i B
ﬁﬂﬁ, 235 1874.71  15.07 0.13 326 2602.54  16.41 0.13 239 2415.01 14.35 0.1
Cultivated land
il Forest land 173 126.37  11.1 1.37 211 118.39  10.62 1.78 156 144.97  9.37 1.08
UL grassland 140 958.16  8.98 0.15 130 644.32  6.54 0.2 124 665.40  7.45 0.19
IKR Water 294 259.64 18.86 1.13 525 497.18  26.42 1.06 503 344.59  30.21 1.46
EEIE }H,iﬂfj 442 116.47 28.35 3.8 441 117.81  22.19 3.74 443 165.19 26.61  2.68
Residents mining land

|
AFL I 275 1950.87  17.64 0.14 354 1305.98  17.82 0.27 200 1551.06  12.01  0.13
Unused land
F3t Total 1559  5286.22 100 — 1987  5286.22 100 — 1665 5286.22 100 —

PEHEL H Patch number; BEHRTEFY Patcharea; BEHRFT & L] Patch Proportion; BEHLZEBE Patch density

BEH R BT Ja BT FH M b K R A B S2% BE Ae K HL I sl K, AR A BB % B A/ HL it sl
N BB BT P MR RN AR 23 A S rh R B, AR AN M 59 R B A ks, 2232 A IR A s ) i 38

M 2000—2009 4FE4E3EEL5E UL BEBARAE H A & BRSO BB A S B ke B B I sha ok, Sk R
SRUCA HEIR, (H 5EUAK ] i & A T — A8k, s BE e B8Ok & 2000—2005 4FE 3 hn T 428 B,
2005—2009 AFAFEE /D 322 S, BASRFE RGN T 106 i, B2 i E SO EEHCRHIE RS £ SR ARB , B 7EAZ 2]
NAPER  ASRVERITHER | i X oA BH 2 AR el i i, A R e s
3.2 SO EEMES M

SO ZREME 2R SO ST A S R GG DI RE LA K B s ] AR Ak T 22 R R T S0 R A%
PE, YRR B — B R, ORI R AR BN E s A DL I B A B 0, 2 4%
WL 5 PO AIAR T | S SR A fieh 5 4% S W IR T o HL 091 22 S8 K, DU S WA 2 Rk R

YR B 2000 ,2005 ,2009 4FEAYSEM S HEMESEAT LA T AT LR BL( R 3) . eI IR ZREME AL AN K, 5
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I K ZFEEFR B L, 2000 ,2005 F1 2009 4F 1) 5 WA P FLERAIR , 2005 4F 5o R MR AL, SRR IR BN,
MRS R, =0 5o et b Rt PLS B 2950 B b & 3 B 50 2 R 1 B K 2 R
) et B FR A, 2 Bt A AR ] - it P b S5 O AR o, TR L 8] o 26 X 34, R 45 S S A i e
B2 52K, U IX S 2R T R, I b i X AL 2 R B R R R i X A S S M H 4% %8
MR T S A AL K SR RS Y T

*3 EFRESVWSHEEREHITEER
Table 3 The result of landscape diversity in Zhenlai

FOULFEFR Landscape index 2000 4F 2005 4 2009 4
SR ZREPEFEEL The whole diversity index of landscape 1.366 1.340 1.363
T KM ZAEPEFE S The biggest landscape diversity index 2.079 2.075 2.078
SO The whole advantage degrees of landscape 0.424 0.450 0.427
T HL AR 5] The overall uniformity of landscape 0.763 0.748 0.762

3.3 Sk b sty
3.3.1 Sk EE BT

i S O LR — S LR 465 2 ) L RN 405 5 M S5 ) AR A R e O S Je  ) ve K, T DA ot R
WAL TR B IE . SO B R B R A | S50 5 0 Pk 5, e AL 8 BB Y R e 0—1 22 1], 0 AR R Tomk i
PRAFAE T 1 AR RS e M R B s e e ™), xR B 2000 ,2005 2009 4F f) S5 LA e Ak AT LA 55 )
LRI R 4) 450 SO T B B AR B 30 LU AR, S50 00 5 T MR, 7 B — oW BE B i vh 8 [ T
VLRI R R AR A B . 4 )2 2005—2009 4E M 0. 165 AR E 0. 119, AT LS e B T FH Hb ok 4
A R At P S O BRE BRI (0 1 4 B R U N AR AN B B, S R e B
3.3.2 SRR

SOWTEARFENE — M FHBE 0 73 A BOR 30, HIAE T s W BEHIR AR 9 &2 2 B2 B, DT S 437 B 7 7
FEARFRAE 2 S UL BE B () A8 252 SR Al . 234U A T 1—2 2 fa), HE A 1, W Bk
TEARBR AR R W32 AR T m R B b U @z 2, W RSOk i 52 4, 2 NG 3 TR i i
KO %R B 2000 ,2005 2009 AF AP BES o AE BT FLEIF ST 0T LR B (5 4) AR SIS Y 43
YRR T 1 BARER LRSS Ul B B SOOI R B T 8, 2 A TR AR B2/, MO BEHUR R $6 4L
K AR AR R B R K A H: A i A BB IR S R 2R B U] A A AR R KA ) BE R IR AE 2000—
2005 4F T 5 4%, MAE 2005—2009 45 HAZ 44 2 A P 52 . Bk | JE B T b AR A - b () BEHOR AR A2
(&

F4 EBRASNERERITEER

Table 4 The result of landscape pattern index in Zhenlai

B qﬁ’%ﬁfﬂ%ﬁﬂ)ﬁ'ﬁiﬁ( %i’ﬂﬁfﬁ%ﬁﬂﬁﬁ( . %Xﬂﬂ?@ﬂb&ﬁifg '
Landscape types Mean shape index Mean patch fractal dimension Landscape type fragmentation index
2000 4F 2005 4 2009 4 2000 4F- 2005 4F 2009 4 2000 4 2005 4 2009 4F-

#EHb Cultivated land 1.730 1.690 1.703 1.060 1.060 1.056 0.003 0.004 0.002
Ml Forest land 1.360 1.300 1.280 1.040 1.040 1.031 0.024 0.037 0.017
FEHl Grassland 2.000 1.790 1.703 1.080 1.070 1.062 0.002 0.003 0.002
KA Water 1.340 1.500 1.259 1.040 1.050 1.029 0.033 0.055 0.073
JERTH" Residents mining land 1. 140 1.140 1.125 1.020 1.020 1.017 0.167 0.165 0.119
A AL Unused land 1.880 1.860 1.866 1.070 1.070 1.067 0.004 0.010 0.003

3.4 SOUmE SR
SO SSAUTAT FR AR AL sl 25 B O VR A b S i T S0 T AR R AR A e B R L X 3R B 2000—2005 4
2005—2009 4F 2000—2009 4F 4 5t W AL sh A B AT LU B IF S nT LU R B (32 5)  E A Fh e W2 AU vh  2000—
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2005 AEHAME], Bl R FFH AR B A B4R 5 -0. 066 ,—0. 051 ,—0. 013, I 7 52 ek /D #a 3 | 5t Al e, #k
H KR JE R T R LR s A B 5390 0. 078 ,0. 019 0. 002, 52 4 /il 44 #4;2005—2009 4F-HA 8], 7K 44 Bk Hh )
BEETHIH-0.077 ,-0. 018 YR g/ ks, S, Ja B T F M AR AR 4 b | 5 b i 2 28 5
HE I #;2000—2009 4], B AR F A - MBS -0, 034 -0, 023, R 2983, 5t i, J& R
TH I KA Bkt bR Y o 25 B S 4 ik 34

x5 HEFEFESULRERET
Table 5 The landscape types area change of Zhenlai

it B FOW A Hib bS] i NN J& B b KA 1
Time Landscape types Cultivated land Forest land Grassland Water Residents land Unused land
2000—2005 4 2Rk i/ km? 727.830 -8.010 -313.840 44.040 1.330 -451.370
P AEAS AL T km? 145. 566 -1.602 -62.768 8.808 0.266 -90.274
B 0.078 -0.013 -0.066 0.019 0.002 -0.051
2005—2009 4F A AL km? -187.530 26.600 21.080 -153.270 47.380 245.080
SEBAEAR AL ALY km? -46. 882 6.650 5.270 -38.318 11.845 61.270
B -0.018 0.056 0.008 -0.077 0.101 0.047
2000—2009 4 ARfLHEI AL km? 540. 300 18.590 -292.760 83.910 48.720 -399. 810
R AEAR AL AL km? 60. 033 2.066 -32.523 9.323 5.413 -44.423
IS 0.032 0.016 -0.034 0.036 0.046 -0.023

R L S UL T AR B A AR AR o BT, & BRAE 3R B 2000—2009 A 3 8] JE B T M RS 1, #E
2000—2005 4F-3 iiE /1N, 2005—2009 43 i A, 156 B 5 bl ™= sl Ko 3T Ak i B L Ase B s B b i RROR W 2 n, 7E
2000—2005 4F-H4 iz K ,2005—2009 4F 52 /Nl i, 156 BH S5 S ORI 5 ) SR B A MRS e 46 45 il ST it B A A%
25 S s KR AR RGN, 76 2000—2005 434 18 45 K, 2005—2009 4F 52 48 /N e , Ut B 5 24 v 18 < AR
WA —ERCHR , LIS e IR B2 A1 A 5054 OC 5 ARk T RS 0 /)N, 76 2000—2005 4F 35 /Na i , 2005—
2009 AEA BRI HG R, 10 BH 5 3 1R B A AR %) SBSR S A AR 190 45 S 5 i R R R R A b AR W s L A
2000—2005 4F-J8 i f: K ,2005—2009 A7 40 , i IX 5 A TG s BEF B OCRE V), AT Hiom B 1ok ok
W 2 PR S TER AL USSR R Y TG SR 2 ol AR 25 1 L B 7 ) BB AR | [ SRAE VIR A2 fiE ke =
BIVEF MR B 25 I B 55 P A A I 3 1™ E i A S A
3.5 SUAS R IR s 14 b
3.5.1 ARIEENIHILEH

BT B AL P BT ORI R R U0 0 JF A A S bty b3 P b 1) A R A PE LIRS K% e A
b AH A =, SR 160—210m 5 Hf 22 7 4 e AR 9 182 5l , 4006 131—170m 5 AR5 55 B 3B W0 Bk LT[ 34
L VLI 72 F BB IR ) o J TRk 128—150m, HIELI B + JRBES Lo 3 /iy il A A 45 1 |

Kb+ B4 4 2 X — i X R A 2R S o8y y:‘%gizgzg957-8727 450 g
R R e e N U K A N O
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