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Fig.1 Overview of the study area
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Fig.2 Land use classification map of Jinzhai County
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Table 1 Production-living-ecological land use classification in Jinzhai County

A 1R FH A Land use types

22 [A1J$ 5 Space types

Yt B¢ X Functional interpretation

#2723 [i] Production space #FH &l Cropland, garden

A 1545 A] Living space A5 I b Built

M KIS R F I Forest, water, others

4573 8] Ecological space

FF A B G, R TR

Used in production and business activities , producing economic benefits
T B ARG 3, B AR T 5

Used for daily communication activities, providing life services

Wb A A AT ], R R TR

Space for species to survive and multiply, providing natural resources
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Table 2 Area of land use types in Jinzhai County from 1999 to 2019

1999 2009 2019
BIRA Land types ity Hefl/ % B b’ b1/ % R/ Hefil/ %
Area Proportion Area Proportion Area Proportion

#kHh Cropland 72 915.88 18.61 54 112.05 13.81 46 250.56 11.81
AT HL Built 3481.52 0.89 4 385.77 1.12 7329.32 1.87
Mot Forest 283 188.91 72.29 298 715.33 76.26 303 341.76 77.44
KR Water 7480.30 1.92 9333.29 2.38 10 238.74 2.61
AF L Others 2508.94 0.64 702.74 0.18 315.59 0.08
Pel # Garden 22139.01 5.65 24 465.37 6.25 24 238.60 6.19
3T Total 391 714.56 100.00 391 714.56 100.00 391 714.56 100.00
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Table 3 Change of dynamic attitude of land use types in Jinzhai

County from 1999 to 2019 %
A 1999— 2010— 1999—
Land types 2009 2019 2019
W Cropland —2.58 —1.45 —3.66
HEBE 3 Built 2.60 6.71 11.05
Mt Forest 0.55 0.15 0.71
KK Water 2.48 0.97 3.69
KA HL Others —7.20 —5.51 —8.74
PEl i Garden 1.05 —0.09 0.95

() PR 48 7 BT 75+ 4 28 B 4% - iR R 28 7R 1) 1 4 A
feta# . FIFHA K (2) B kAT 0056 5 5 e 45 1 (3R
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Table 4 Land use transfer matrix of Jinzhai County from 1999 to 2009 hm?
2009
b pesidaEiii b, IR AF T J7e] b Rt
Cropland Built Forest Water Others Garden Total
#EHL Cropland 40 169.78 2413.89 21797.70 1580.27 319.80 6 634.44 72 915.88
A% A b Built 1471.54 1049.62 345.08 576.20 26.00 13.09 3481.52
M Forest 8 246.72 393.29 266 524.25 508.48 69.12 7 447.05 283 188.91
1999 K Water 199.90 196.66 681.46 6 387.16 12.60 2.52 7 480.30
A Other 869.89 222.07 134.79 197.57 222.06 862.56 2508.94
[7el b Garden 3154.22 110.25 9232.05 83.61 53.17 9505.71 22 139.01
T Total 54 112.05 4 385.77 298 715.33 9 333.29 702.74 24 465.37 391 714.56
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Table 5 Land use transfer matrix of Jinzhai County from 2010 to 2019 hm?
2019
Bt A b Mty 7Kk AF I [l Bt
Cropland Built Forest Water Others Garden Total
B Cropland 24 330.48 4816.76 13 207.56 474.33 197.91 11 085.00 54 112.05
A A b Built 2 350.69 1149.20 158.30 608.95 24.02 94.60 4 385.77
Mt Forest 12 045.74 787.82 277 975.04 251.13 47.27 7 608.34 298 715.33
2010 JKIk Water 458.49 14.13 26.91 8829.89 0.45 3.42 9333.29
AFIHIME Others 402.85 110.05 56.07 52.83 24.43 56.52 702.74
[l H Garden 6 662.31 451.36 11917.88 21.60 21.51 5390.71 24 465.37
BT Total 46 250.56 7329.32 303 341.76 10 238.74 315.59 24 238.60 391 714.56
F6 £FE1999—2019 &£ T it F| AEEBIER
Table 6 Land use transfer matrix of Jinzhai County from 1999 to 2019 hm?
2019
b R H b M Kk ES UL fre] 4 It
Cropland Built Forest Water Others Garden Total
#h Cropland 25865.10 5026.37 27100.43 2218.02 222.24 12483.71 72 915.88
R b Built 1541.32 669.13 428.47 635.76 15.48 191.36 3481.52
Ml Forest 11472.23 1034.27 262 846.04 635.87 44.76 7155.74 283 188.91
1999 JK¥ Water 496.76 43.08 595.26 6313.03 5.58 26.59 7 480.30
KA HL Others 1137.92 155.06 579.79 296.46 14.76 324.95 2 508.94
Pl i Garden 5737.23 401.40 11 791.77 139.59 12.77 4056.25 22139.01
3T Total 46 250.56 7329.32 303 341.76 10 238.74 315.59 24 238.60 391 714.56
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Fig.3 Spatial transfer map of land use in Jinzhai County
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Table 7 Changes of gravity center of various landscape types in Jinzhai County from 1999 to 2019
1999—2009 2010—2019 1999—2019
TS RS T 1) SEREHE /km Ry I ARSI /km AR r 1) ERSHEES /km
Landscape types Migration Migration Migration Migration dis- Migration Migration
direction distance direction tance direction distance
#FHL Cropland Z: i ¥ East by south 1.21 PR Southwest 2.23 R 7 South by west 1.77
Mt Forest 14t Due north 0.72 1At due north 0.65 £t due north 1.37
[7e| H Garden 4645 7 North by west 1.96 R 75 South by east 4.65 7K Southeast 2.68
TR Water F i 75 South by east 1.08 R 75 South by east 0.22 R 45 South by east 1.29
A5 I Hb Built B4 75 South by east 3.48 Vi{m7d West by south 2.68 1EF Due south 3.73
RHA M Others 4t Northeast 5.59 JtA 4 North by east 13.98 JufR 4 North by east 19.42
1800 90r
1600 80r
z 1400 H1999 M2009 2019 70k H1999 M2009 2019
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”%“ Z 1000 1 sor
& ST a0l
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0 B AW b SRR KB Ak Braw  miw b SRR KB A
Cropland JiJHi Garden J{{#h  Water Forest Cropland fH{#h  Garden HHi Water Forest
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+ 2R Land use types + 3R 2R Land use types
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Fig.5 Characteristics of landscape index at type level in Jinzhai County from 1999 to 2019
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Table 8 Characteristics of landscape level index in Jinzhai County from 1999 to 2019
A SO R FEE(LST) S FERAL ST B Shannon Z#PE  Shannon ¥#44] RALFEFE(AD)
Years Landscape (CONTAG) (DIVISION) 15 % (SHDI) 84U (SHED) Aggregation
shape index Contagion index Landscape division Shannon Shannon index
diversity index evenness index

1999 25.577 1 55.3655 0.754 7 1.2011 0.617 3 80.730 6
2009 24.803 4 56.737 2 0.727 5 1.1697 0.601 1 81.3413
2019 25.378 5 56.6817 0.719 2 1.1657 0.599 1 80.8757
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HEARAL R, IR B R A0S X1 ~ X7,

R eXRESUBRBERTNRI & RGE

Table 9 Construction of driving force system of landscape pattern evolution in Jinzhai County

“=ATRE
Production-living- i35S Ei=tn 1R
ecological func- Dimensions Indicators Factor codes
tions
. A¥JGDP/JG Per capita GDP X1
ZURIE . . o .
i X A= 77 B/ JTJC - Gross regional product X2
Economic . .
5 B/ TT I Local fiscal revenue X3
development . B
Sk 2 [E5E B A%/ JTO6 Investment in fixed assets of the whole society X4
) 5 — 7=l AME i He/ % Gross value of primary industry X5
£ 7= Production N )
P AME Y H/ % Gross value of secondary industry X6
FEAE K- 5= AME A H/ % Gross value of tertiary industry X7
Industrial level Tolk B ={E /4ot Gross industrial output value X8
ARRE A F 5 (746 )/t Amount of chemical fertilizer used (converted to pure) X9
HEHA R I AL /hm?® Effective irrigated area of cultivated land X10
UNEE) AEXRBANE /TN Total population at the end of year X11
Population situation 4\ A [1/75 A Agricultural population X1z
.
HEH Living HE R KT RS TE R AT L EUCA /I Per capita disposable income of rural residents X13
B b " . . )
Standard of living LA L /(<10 kW) Rural electricity consumption X14
2T 2R R KA/ JT O Total retail sales of social consumer goods X15
) PEGAI Environ | T3 R/ hm® Artificial afforestation area X16
25 Ecological
mental governance 5k 4 3% A3 A TR B /(< 10°hm?) Soil and water loss control area X17
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2) SRS SRy i AR IR B I 2R o dl At = R ik
KMO F 45 ) 47 4 56 5 7R, KMO {8 0.747>
0.600, 5.2 P 7 0.000<0.050 , 72 B 9K 5y 3 725 & [
TR DS FE 8053 o B o AR 10 AT AR AEAE KT
1WA 3RS, H RBIH#ERER R 90.717% , i i
T 85.000% , BLBA R 3 4~ 32 8 40 AT LAAR 4 AR 5 I
Kl 17 478 5, PR BT 34> R AT B0
B ARYEBERE S5 W L FE T LA B — F
R AT e A REE A TN sl 18 AN 3 R |

B T ST GDP R A HT L A D 3
BOR, X Se AR [N JE B S e T AR T Y A R AN
O, NI R 2 — o E Ot S 2 BF R e . o
TR R AR RE T A (Fral) VBl A L
C PR RN Sy AT ANC O SN S S
TR, R, S A AN H 5 R
[ N o e el U NS S 7 e B TR AR DN B -
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R
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Table 10 Explanation of total variance of principal components %
F IR SRIR AT 5 RGBT 5 A
o Initial eigenvalue Extract the sum of load squares Square sum of rotational load
Components Mt ﬁg VA Mt 7?% VA it ﬁé FM
- Variance . . . Variance . . . Variance . .
Total Cumulative Total Cumulative Total Cumulative
percentage percentage percentage
1 12.595 74.086 74.086 12.595 74.086 74.086 7.938 46.694 46.694
2 1.723 10.133 84.219 1.723 10.133 84.219 5.739 33.761 80.455
3 1.104 6.492 90.711 1.104 6.492 90.711 1.744 10.256 90.711
o E I S AT R R e FE L RO

A E RN E, 5 X1.X2,X3.X4.X10.X12,
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Fig.6  Per capita income of Jinzhai

County from 1999 to 2019
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Evolution and driving forces of landscape pattern in Dabie Mountain
Areas affected by land use transformation : a case study of Jinzhai
County,Lu’an City, Anhui Province

ZHANG Yunbin, WANG Yun, CHEN Jingyuan, SUN Ruoxuan

School of Forestry and Landscape Architecture , Anhui Agricutural University , Hefeir 230036, China

Abstract The rapid development of urbanization leads to the transformation of land use form and
function, especially in mountainous areas. At the same time, the change of landscape pattern is a prominent
symbol of land use transformation, and it is of great significance to explore the relationship between them
for land use and ecological management in mountainous areas. Three remote sensing satellite image data of
Jinzhai County in Dabie Mountains in 1999, 2009 and 2019 were used to quantitatively analyze the land-
scape pattern evolution characteristics of Jinzhai County by using land use transfer matrix and landscape pat-
tern index, and study the driving forces of landscape pattern evolution of Jinzhai County by using principal
component analysis. The results showed that the transformation of land use in Jinzhai County from 1999 to
2019 was characterized by the transformation from production land to living land and ecological land , with
the highest transformation rate and continuous growth of construction land. The area of cultivated land and
unused land decreased. The forest land and water area continued to grow steadily. In terms of type, it was
mainly the conversion between cultivated land, construction land , unused land and forest land. In space, the
land use transformation in Jinzhai County was mainly concentrated in the central region from 1999 to 2009,
and mainly concentrated in the northeast region from 2010 to 2019. During the period , the fragmentation of
landscape pattern in Jinzhai County increased , landscape heterogeneity and evenness decreased , and irregu-
lar patches increased. From 2010 to 2019, various landscape types were distributed intermittently , and land-
scape connectivity decreased. The comprehensive action of five driving forces of Jinzhai County including
economic development, industrial level, population situation, living standard and governance environment
led to the transformation of land use and the change of landscape pattern. Among them, socio-economic de-
velopment was the main driving factor of landscape pattern change in Jinzhai County , while population and
urban construction were the secondary driving factors. In the future, further optimized method of measuring
landscape pattern evolution and in-depth studies on driving factors should be considered. The scientific and
comprehensive uses of land and optimization strategies for landscape pattern are proposed.

Keywords land use transformation ; landscape pattern; evolution characteristics ; driving force ; princi-
pal component analysis ; Dabie Mountain Area
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