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Analysis on dynamic development of landscape fragmentation for
urban forest in fast-urbanization regions
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Abstract ; [ Objective] The purpose of this study was to analyze dynamic development of landscape frag-
mentation for urban forest in fast-urbanization regions, and provide scientific basis for master urban plan,
urban green space system plan, urban forest construction and sustainable development in fast-urbanization
regions. [ Method ] Based on the Landsat TM/ETM + satellite images taken in 1990, 2000 and 2010, the
dynamic trends of landscape fragmentation for urban forest in Huizhou, Guangdong were analyzed by

landscape pattern indices analysis and transition matrixes along three gradients including the central area,
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suburban area, and outer suburban area. [ Result] The patch density of the central area increased from
0. 08 to 0. 25 per hm’ during 1990—2010. Meanwhile, the mean patch area decreased from 11.81 to
3.92 hm’.
change scale reduced from 2000 to 2010 suggesting that the fragmented patches gradually narrowed in the

Similar changes in patch density and patch area happened to the suburban area, but the

central and suburban area. The landscape fragmentation process was relatively slow in the outer suburban
area. The patch density of the outer suburban area first increased from 0. 18 to 0. 30 per hm’, and then
decreased to 0. 11 per hm’, and the mean patch area decreased from 9. 12 to 3. 51 hm®. In 1990—2000,
rapid and out-of-order urbanization led to the increased number and decreased area of urban green pat-
ches. However, during 2000—2010 the area of urban green patches gradually increased, the patch inte-
gration enhanced, and the landscape fragmentation decreased through construction of urban parks, affor-
estation in barren hills, and ecological restoration. A typical defragmentation trend was observed. [ Con-

clusion ] Ecological restoration and reconstruction in an organized process can effectively improve the land-

%37 &

scape condition of urban forest and increase urban forest coverage.

Key words :fast-urbanization ; urban forest; landscape fragmentation; defragmentation; Huizhou City
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Fig.1 The NDVI distribution maps of Huizhou City in three years (1990, 2000 and 2010)
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Fig. 2 The distribution maps of vegetation coverage(A) in Huizhou City in three years (1990, 2000 and 2010)
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Fig. 3 The area percentages of different types of vegetation landscape in study areas (1990,2000 and 2010)
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Tab. 1 The changes of landscape indices for vegetation patches in the central area

S 1k 55 - B, BEHEE/ CPRBEHIERY SRR A3 s
(1) 0 (4>« hm™) hm’ R EiER
REEX 0<1<0.2 1990 158 0.035 14.81 14.09 1 048.02
2000 145 0.032 23.36 11.94 2 459.93
2010 73 0.016 35.60 9.12 1492.33
AR X 0.2<1<0.4 1990 518 0.114 1.43 38.24 36. 84
2000 233 0.051 4.31 24.32 154.72
2010 141 0.031 5.93 24.38 156.37
PR X 0.4<21<0.6 1990 247 0.054 4.02 29. 60 139.31
2000 177 0.039 0.82 15.42 8.04
2010 101 0.022 8.85 16.99 177.51
BEEEX 0.6<1<0.8 1990 216 0.048 2.09 19.40 63.99
2000 1 0. 000 0.09 1.00 0.00
2010 69 0.015 3.00 9.82 12.61
FE e X 0.8<A<1.0 1990 17 0. 004 0.63 4.61 1.59
2000 0
2010 0
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Tab. 2 The changes of landscape indices for vegetation patches in the suburban area

o HE B 5 . BEbgch,  BEHUEE/ CPRRHOERY RURAR Cigliniae
) A (4 - hm™?) hm? Eip EiEg e

R =X 0<1<0.2 1990 5014 0.042 4.94 74.63 1 447.35
2000 6 275 0.053 8.63 93.29 3047.44

2010 2 603 0.022 13.21 54.66 1 460.48

BAMERIX 0.2<1<0.4 1990 11 967 0. 101 1.87 184.50 148. 80
2000 12 102 0.102 2.92 192.94 501.56

2010 3 687 0.031 8.80 122.83 901. 15

o X 0.4<1<0.6 1990 8 074 0.068 5.46 166. 10 1376.91
2000 8 426 0.071 3.03 129.12 851.94

2010 3343 0.028 11.46 94.41 405.91

s X 0.6<1<0.8 1990 8 102 0.069 3.59 112.23 418.17
2000 3182 0.027 0.91 67.26 14.30

2010 2 056 0.017 6.19 53.81 122.69

R R X 0.8<1<1.0 1990 458 0.012 1.03 42.64 13.92
2000 110 0.000 0.20 13.40 0.21

2010 256 0.002 1.22 18.36 3.22
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Tab. 3 The changes of landscape indices for vegetation patches in the outer suburban area

- B 55 - B, BEHEE/ PRSI SRR A3 s
(1) A (4~ +hm™) hm’ TREL EiER

REHX 0<1<0.2 1990 32 997 0.033 2.68 198.33 3 353.04
2000 62 526 0.063 4.35 248.17 2148.78

2010 17 498 0.018 7.45 274.45 1 661.79

BEEX 0.2<1<0.4 1990 78 706 0.079 1.72 314.06 310. 09
2000 116 054 0.116 2.46 444.35 137.74

2010 28 194 0.028 7.32 583.03 173.58

R R X 0.4<1<0.6 1990 85 168 0.085 3.95 523.94 472.91
2000 64 326 0.064 5.62 452.78 344. 14

2010 31 481 0.032 11.08 315.76 339.21

X 0.6<1<0.8 1990 52 893 0.053 7.63 370.01 547.39
2000 49 903 0. 060 1.34 304.76 300. 55

2010 21 138 0.021 13.54 216.71 224.84

T 5 X 0.8<1<1.0 1990 34 765 0.035 1.02 223.4 385.42
2000 11 148 0.001 0.19 135.58 41.27

2010 11 224 0.011 2.43 85.75 235. 66
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Tab. 4 The changes of landscape indices for urban vegetation from 1990 to 2010 in different study areas

X35 AR %ﬁ%gz/ FOMTE R+ 4L yﬁjﬁﬁiﬁﬁ/ e REFR AL ZHEPEREEL
(4 +hm™) hm
i X 1990 0.08 14.90 11.81 47.20 1.09
2000 0.22 20. 65 8.16 64.82 0.76
2010 0.25 24.32 3.92 45.70 1.21
IEARIX 1990 0.10 86.49 9.89 46.38 1.14
2000 0.28 139.47 3.52 34.72 1.40
2010 0.25 123.25 3.93 40.17 1.33
FERBIX 1990 0.18 262.28 9.12 40.26 1.28
2000 0.30 407.78 3.29 39.11 1.34
2010 0.11 404.39 3.51 37.29 1.42

3 it 5%ie

AR T S5 O 4 B e T R PR I A 0o B
A SR 5 BT R A T AR P 5K S
AT S M2 738 g TNl b TR SR e R T e
T R T A B B R 1 2, AR/, (HREE A
TR MBI Y A, SR T A M T B 45 I , LB
BB DA R 15 B i, X Pl R R
WAL . BN M AL AR R = M AT R
DX, AR ZRZEFN M, JT 4 Sk 2 5% R Ak i
T 5K R AR R P, 7E 1990—2000 4F
T, DRI PO DX A0 X ) 58 P St e 384,
SR T R AR TP B 5 55, 3 S T 2R AP B O e
6™ H . 2000 4 LU, 38T ARARAE R 3k gk e A2 3R
ST 2 2 B 2 0 0 = R O, KRR R T AR AR
SR HAT B R B T RO AR IR T A AR
MRS BELFIE S B, 2014 4 9 A BN T 3K B Aol
JB T EE BRI BRIk AR WA
TP TIEmE A, 45 E Ak, 280 H S8 1
AL B R FIRAS o 3T AR AR AR S R G n Pk 2
A, AT DU RO O I T ARk b SR B
IR T AR B R M ARG 36 R, FE A UL T AR K
X AP 2k b B A SR Y AR A B T AR, X

T [ PG RN AR P S f = e P XN L AR5
T P45 BB R B 2

I A ) Ik 301 ) 228 JR 15 i, 3l i AH S
AR e g, ] AR TR BT 3t sz I HE 30k T 8% b S5 WL
ARG P T A2 A, A T A Ay A 5 e s 00 S Tl P
skt R T IR S A AR BT G X
IR DA I8 538 DX A 3 T R AR B A Bl 2 B 2
Mol DR BSOS A 1) S AR AE R 3 e 1k
TR AT IR, N 2756 2 X6 A 4 2% 78 1) ol s 58 8 AN
WIS I, AP o 2 i DB M AR, S IR T A el A
TOFIE 2 A 5515 20 A0, T ¢ b R S /LR A
BN ER O N TR N T Y KR 1 3 U Y- T
R, OO | 30 R0 DX 3 DXl T A AR R,
M FHAE A R 24, B0 ORI VS 28 55 T X ) B ST Tk
TR S E T R i A bR T RS, T [X e
o SR ARAREE S B AN ORI o TR X2 HE M
AR B0 A L [X, 1990 4E D)3k, Bl b i 7 o
XA 50% LA E, B THUIE 38 #6520, W] Gk P 4
22 T AR BE BRI, N T3 1 3 AR A 28 S X
Pl i XY R A TR R B TR, 2
WU (A PR 5 3K 2 DX I S T X ) R 9K o £ 5 i
TEARI T R Sl A i A v, I 2 BRIl A 25 21
LR AR AR Ry R T

http://xuebao.scau.edu.cn



104 CE I AN %37 &
PR [13] 2=, KRR, RZEIE, S JRITT 0 4 DR B 1k

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

O, K, FERE. BT RN P E S N
RGMRIFH IR N AR [T]. R, 2015(4)
55-57.
NICK M, HADDAD L A, BRUDVIG ] C, et al. Habitat
fragmentation and its lasting impact on Earth’ s ecosystems
[J/OL]. Sci Adv, 2015, 1(2):e1500052[ 2015-03-20].
http ://dx. doi. org/10. 1126/ sciadv. 1500052.
PRI, PhERGE, XS Sk Tl S5 LA Jo i A 19 A 25
BTSR[], A4k, 2013, 33 (4):
1042-1050.
GIULIO M D, HOLDEREGGER R, TOBIAS S. Effects of
habitat and landscape fragmentation on humans and biodi-
versity indensely populated landscapes [ J]. J Environ
Manage, 2009,90(10) : 2959-2968.
TR, PR R, ST SR LA SR T A B K PR B RN 5
LiR[)]. AEZSAAR, 2014,34(12) : 3012-3150.
JRHER, XSk, 5 B, F. BT IR A S
SO R BRI T[T ], Adssp ki, 2014, 33(8) .
2199-1050.

=, EWE, WA, AF PRERTT T R T R A A
LA AT A BT XA BT ], AR
R (A ABHAMR) , 2015, 49(2) : 267-273.
IR, SRR SC. R TS M A AR DY B AR A A
EMHLI]. TR, 2005,22(1) ; 57-62.
XI'J'Y, CHO N N. Spatial and temporal dynamics of ur-
ban sprawl along two urban-rural transects: A case study of
Guangzhou, China[J]. Landscape Urban Plan, 2007, 79
(1) :96-109.
POELMANS L, ROMPAEY A V. Detecting and modeling
spatial patterns of urban sprawl in highly fragmented areas
A case study in the Flanders Brussels region[ J]. Land-
scape Urban Plan, 2009,93(1) :10-19.
VK, BRiler, BAH, % PEDCREE 2R AR
PRACRHIE RO [T ] PUIERAMRBHE R 2224 (A AR
fiR), 2011, 39(1): 43-51.
RAFAEL M S, JUAN M TR, FRANCISCO M S, et al.
National assessment of the fragmentation, accessibility and
anthropogenic pressure on the forests in Mexico[ J]. J For-

est Res, 2012, 23(4): 529-541.

http://xuebao.scau.edu.cn

[14]

[15]

[17]

[18]

[19]

[21]

[22]

[23]

[24]

A3 ()57 BT« A IG5 i S DX Sk i [ ]
2013,33(17) : 5363-5374.

WEI'Y P, ZHANG Z Y. Assessing the fragmentation of
construction land in urban areas: An index method and
case study in Shunde, China[ J]. Land Use Policy, 2013,
29(2) . 417-428.

BUYANTUYEV A, WU J G, GRIES C. Multiscale analy-

sis of the urbanization pattern of Phoenix Metropolitan

SR,

landscape of USA: Time, space and thematic resolution
[J]. Landscape Urban Plan, 2010, 94(3/4) . 206-217.
SHRESTHA M K, YORK A M, BOONE C G, et al. Land
fragmentation due to rapid urbanization in the Phoenix
Metropolitan Area: Analyzing the spatiotemporal patterns
and drivers[ J]. Appl Geogr, 2012,32(2) :522-531.
M, RO, BHSC, S SET 3S SORBY AR
SER AT ] RO R R 224, 2015, 35
(1): 56-61.
BHIE, XU, Hs. AR IL i A 2 2 5 K Sl
F153 0 LA BT S g [0 ] ZRAE AR K o
2, 2010, 38(6) : 57-59.
XUHEE, TRIETT. AN [ S T T AR R 5 1
AT ]. PaaEpReABe sk, 2012, 27(5) « 266-
271.
HONG B, LIU S, LI S H. Ecological landscape and de-
sign of an urben landscape fringe area: A case study of
Yang’ an district of Jiande City[ J]. Procedia Eng, 2011
(21) : 414-420.
WRIERE, skfefk, Bigkt, ¢ BT 3 REAUKK D
B BTG AN (], B HIAEZS 2440, 2012, 23
(5) :1244-1262.
E51, ERAE. ST AR S AR R A A 23 5 A
AESIHTLT]. fEEEbRA B4, 2012,32(3) « 213-219.
TG, A, BRI, S RO 0 RS 15
SRS R B[], ARk, 2013,33(20):
6721-6729.
SRIEA, TR, RS, . T 20 )
DX AR LA RE AL A FE [ ] g ARk BE B R 2
4R, 2013,33(7) :1-7.

(RERE Foer)



