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Table 1 Land use Change Index
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Table 3 Landscape patterns index
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Table 4 Land use structure change In Chongqing city from 1980 to 2000

1980 4F: 1990 4F: 1995 4 2000 4F:
WA /b’ EHAH /% R e /% R e HAH/% R hm® HY/%
Biih 388183347  47.12  3881806.65 47.12  3758580.63 4565  3861759.33  46.87
M 304405479 36.95  3044018.07 3695  3109996.53 37.78  3047429.52  36.99
B 117794844 1430 117794097 1430 1227023.19 1490 117534870  14.27

M

KK 91494.27 1.11 91492.38 1.11 90628.02 1.10 91670.94 1.11
AR 41777.28 0.51 41777.01 0.51 44739.27 0.54 60836.31 0.74
KAHHL  1776.60 0.02 1776.06 0.02 1859.13 0.02 1777.59 0.02
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Table 5 Land use structure change in Chongging city from 2005 to 2020

S 2005 4 2010 4 2015 4 2020 4
W /hm® B /% TR hm® B4 /% B hm® EH /% TR hm® EAE /%

i 3831896.52 4651 3811587.48 4626 378116433 4589  3762588.51  45.67

FRHL 309211209 37.53  3282486.48  39.84  3279892.05 39.81  3376162.08 40.98

BHL 114574932 1391 892529.82  10.83 89141121  10.82 76357548  9.27

KB 94833.99 1.15 11491389  1.39 117494.19 143 121169.88  1.47
A 72876.78 0.88 136165.86  1.65 16769322  2.04 213240.06  2.59
AFIHHL  1460.16 0.02 1272.15 0.02 1264.05 0.02 1028.61 0.01
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6 1980—2020 FEXTRMERERIER (hm?)
Table 6 Landscape type transfer matrix of Chonggqing city from 1980 to 2020 (hm?)

A B E S| Wi M b, A ERAM SRR
Heh  38782.99 13.92 6.51 0.24 0.30 0
A 14.07 30436.33 1.45 0.09 0.09 0
1980—1990 @tﬂz\ 6.34 1.46 11774.50 0.04 0.02 0
pieCe 0.25 0.10 0.05 914.36 0.01 0
AR 031 0.08 0.02 0.02 416.33 0
TR A He 0 0 0 0 0 17.63
Heb 3714008 124092 345.78 3.45 37.74 0.21
PHE 256.93  29730.37  443.74 1.53 6.60 0.34
1990—1995 L 158.55 13330 11482.84 0.49 3.08 0.01
Tk 485 9.64 2.59 0.65 900.32 0.46 0.41
A 1218 451 0.82 0.40 398.44 0.01
AR 0.04 0.04 0.01 0.02 0.01 17.48
Heh  37038.03 228.15 153.70 10.32 147.23 0.04
oy 117452 29640.78  275.36 2.74 18.27 0.04
1995—2000 O 345.06 601.30  11320.16 2.09 5.22 0.01
Ik, 3.18 1.75 0.49 900.05 0.72 0.02
M 7.05 1.13 2.51 0.29 435.36 0.01
AF M 0.19 0.34 0.01 0.40 0.01 17.51
#HHb 3759541 63238 231.96 24.97 118.40 0.29
B 39277  30001.54 71.55 10.42 9.18 0.06
20002005 i 300.62 293.05  11155.53 3.88 327 0.00
pie ] 7.81 257 1.15 904.14 0.82 0.07
HAM 675 1.87 0.42 2.48 595.76 0.02
AR 117 0.28 0.02 2.10 0.02 14.05
B 3693491 46257 221.16 103.70 581.38 0.21
B 553.08  30182.61 78.09 57.01 59.64 0.03
2005—2010 i} 584.58 2181.57  8624.62 44.05 25.59 0.00
i eCs 8.31 2.13 0.63 933.94 2.84 0.04
A 2215 3.66 0.67 10.23 690.72 0.02
KFHH  0.28 1.32 0.33 0.20 0.05 12.31
#eb  37295.84  367.78 125.36 19.24 294.58 0.26
B 355.94  32382.66  50.54 14.79 29.46 0.04
20102015 B, 123.99 50.23 8736.50 474 9.89 0.01
JK I 9.11 3.26 1.24 1133.49 1.98 0.05
AL 13.56 3.64 0.77 2.62 1339.61 0.01
RAFHHL 030 0.05 0.00 0.07 0.03 12.17
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32 -
it B B Goissih AcHE i} Kil R SRR
#HHHb 3593937 1005.69 255.75 53.24 539.52 0.82
bt 982.61  31604.64  131.52 22.41 57.95 0.12
b, 525.01 1129.06  7233.91 9.19 15.33 0.00
2015—2020
> Tk 48 26.89 10.07 10.95 1117.89 8.84 0.10
AL 13627 20.68 295 6.59 1508.94 0.04
KA 0.78 0.11 0.03 221 0.29 9.12

4.1.3 3R E AR AT

G54 TR R AR AR B AL A S, A5 3 H PO b SR IR A AR AL
W, S5 R 1980—1990 4725 2 5 W AR/, HRIT B A B i 22 5%
Hi 46 7. 22 8 ZRFTaTJa, TP 1990—2020 4E45 4 T Hu A 30 245 1 B AR A s s
b, MKEEH—RF By b BOR AR, EERIA 2000—2015 4FLEG BIA R 2R
LT, 20102015 AELE GBS EEBESR N R, & 2020 AFLR GBS R, H
U B Y B A B T R B R, TR H 1990—1995 4E (1) 2.3 9% L T3]
2005-2010 4114 18.41 % BTRIE(H , 53 2020 4£1 7.42% , BARARSHHAYTIT &
FERIARR B PEAN T, (FRAZ T & BEA L 5 HAth - R FH SO0 BUATS b T 58— 10,
LW PG R T & IR HHE MR BOR A RO, 5 P s A gt i . AR
DX AL 5 B R AE RN . 1990—2020 4, F PR TR AR b B 26 07 1 I
1990—2000 4, Hrb i AL SR, Bk B e, Bk & R K
TAEWE, UL =S RGE 5 1R B ARIBOR X b i AR R 5 2000—
2020 4, B AR s> HLsD MU TE 2015 4EIKF)] 7.54% , B 2020 4EHF
TR SR Uk A T i/ o B A T A, Bk A BRIk R TR, UL
DT B804 R 0 R 3 o PR S A BRI [R5 s — e —st
B, 1990—2000 4, AR fhE B2 > AR ik, 2000—2010 4F, Ak
b7 A R S0 ELTE AR I L, 2010—2020 4F, A5 Ak 53 st/ )MEL R T AR
IR, [RIEbRHE AT A BE R TARIREE , U R T AR M AR IR B I AR R
TRBEA R RIS R R E— R e, 1990—2000 4,
B AR b5 T R EL T AR D AR, 20002020 4F, AR fR S B BT
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FETREM LA, RO B R R/ i, KA (L R,
& SHAS BRI 0, R R R FREWUEE . 1990—2020 4F, F KT AR
P AR 5 W — i e, R HTHREIUE KT IR R, AR A H
TETFR i 5 30 A A T R

ZEA TN, T A 1 i 32 A2 i P TT A DR R LR
MO AN b s ARG A 25 FARBRA AR IS ;T = e ISR TR B 5 3
KSR TE AR

77 1980—2005 FHKX T =M F ALREETUIEH (%)
Table 7 Velocity Change index of land use types in Chongging city from 1980

to 2005(%)
ooy 1990—1995 4F 1995—2000 4 2000—2005 4F
- K F LUD H K F LUD H K F LUD H

i -0.61 023 084 053 0.81 029 -0.15 037 052

M 0.44 091 047 -041 054 095 0.29 0.61 0.32

i} 0.84 134 050 -0.85 0.70 1.55 -0.50 052 1.02

K -0.17 0.65 0.13 030 021 0.72 035 014 069 0.51 096 027
AR 144 230 086  7.19 768 049  3.96 434 038
AFIFHHL 096 1.11  0.15 -0.90 0.13 1.03 -3.58 049 4.07

7 8 2005—2020 FEXRH L= F AR EETHIEE (%)
Table 8 velocity change index of land use types in Chongging city from 2005

to 2020(%)

- 2005—2010 4F: 2010—2015 4 2015—2020 4

N K F LUD H K F LUD H K F LUD H
it -o0.10 0.61 071 -0.16 026 042 -0.10 0.88 0.98
b 1.23 171 048 -0.02 026 027 059 132 073
ﬂi’@‘ -4.42 12 0.53 495 -0.02 036 040 042 -2.87 120 0.90 3.77
pieCt 425 454 029 045 072 027 063 1.59 0.97
A 17.40 1841 1.01  4.64 494 030 544 7.42  1.99
KA -2.58 043 3.00 -0.13 059 0.72 -3.73 172 545

E: AP RREE—LWHEE; LCREAGAS AR EE; LUD KA LA A
TR, LUC KA LA AR,
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# 9 EIKT 1980-2020 £ +ithFI AFEETK
Table 9 Land use change in Chongging city from 1980 to 2020

TEMFERR 1980 4F 1990 4F 1995 4F 20004 2005 4 2010 4 2015 4F 2020 4F
A H

250.82  248.09 246.7 248.3 24824 24954 24993  250.82

P
iR
— 0 0 -1.37 1.59 -0.07 1.29 0.4 0.89
A
IR
0 0 —-0.005 0.006  -0.0003 0.005 0.002 0.004
B

42 RMIBBNTZTILDT

42.1 FMBERERAE R/ B

BEYUE SOWAS R AL LT, Sl T S WS R PN RN S A 2 [i] P A AL B
AR Gl X BES A B . JEAR B R /NSE S (R o3 A R AR R AT 0B, T R AE
IR v A5 2RO IS TR ) A8 AL R DL B R PRI T e W AR ka #4e . e 1] 1 ]
H, 1980—2020 4F, H P SMAE A & T RS, BF b BEH SO 1980 4
(1 28112 I8 % 2020 4F- 25419, “FHBEHHAH 1980 4FfY 138.2 hm® 3 % 2020 4F:
(4 148.2 hm®, aBHF b SOULRE A B i /D . 1980—2020 45, Fe KBEHLE 5
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Figure 1 Landscape pattern index change of various landscape types in

Chongging from 1980 to 2020
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Table 10 Landscape level pattern change index of Chongging city from 1980
to 2020

Ay NP PD LPI ED LSI  PAFRAC DIVISION SHDI  SHEI DI

1980 51318 0.622 10.3576 35.4543 258.3727 1.548 0.9689  1.0792 0.6023 0.3977
1990 51312 0.622 10.358 35.4477 258.3785 1.5478  0.9689 1.0792 0.6023 0.3977
1995 52474 0.6365 10.0408 36.9421 274.8869 1.5728  0.9714 1.0893 0.608 0.392
2000 51238 0.6211 10.2752 35.3157 257.4202 1.5493 0.969 1.089 0.6078 0.3922
2005 48440 0.5871 10.1736 35.9108 261.6242 1.5841 0.969 1.093  0.61 0.39
2010 48495 0.5878 9.7757 34.4004 250.7377 1.5593  0.9662  1.0928 0.6099 0.3901
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2020 49491 0.6 12.1102 34.7304 253.6717 1.5228 0.9598 1.1017 0.6149 0.3851
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Figure 2 Ecological security of land landscape types in Chongqing
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Figure 3 Ecological security of the overall landscape pattern in Chongging
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Analysis on Landscape Pattern Change and Ecological

Security of Land Use in Chongqing

Tan Bo Liu Guodong LiChangyuan

School of Civil Engineering, Chongging Jiaotong University, Chongqing

Abstract: It is important for the future regional land use planning, landscape pattern
optimization, ecological city construction and sustainable development to study the
spatial-temporal change characteristics of regional land use landscape pattern and
its ecological security analysis. Based on GIS spatial analysis techniques, landscape
ecology theory and the land use data of eight periods from 1980 to 2020, this study
analyzed the land use change, landscape pattern and ecological security change of
Chonggqing in recent 40 years. The results showed as follows: (1)The land use/cover
change was obvious in Chongqing; the cultivated land landscape was dominant,
accounting for 45.67% of the total land use area, but the dominance of cultivated
land landscape decreased gradually; Affected by the conversion of farmland to forest,
woodland occupies 40.98% of the total land use area; Meanwhile, the landscape
transformation changes mainly focus on the mutual transformation of cultivated
land, forest land and grassland, and the source of construction land is cultivated
land Transfer in the main. (2) The overall change rate of land use in Chongqing was
gradually accelerated from 0.65% to 1.20%, and the degree of land use was increased
from 248.09 in 1980 to 250.82 in 2020, which indicated that the anti-interference
ability of the ecosystem is declining. (3) The change of landscape pattern in Chongqing
was obvious, In the process of urbanization, the degree of landscape fragmentation
increases, and the distribution of landscape patches is uneven and complex. (4)
The ecological security degree of Chongqing decreased from 0.57 in 1980 to 0.52 in
2020, which indicated that the ecological vulnerability of Chongqing was gradually
deepened.

Key words: Land use; Landscape pattern; Ecological security; Chongqing
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