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Landscape Defragmentation Trends of Urban Forests under Different Building Densities

LIU Chang-fu, ZHANG Man-fang
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Abstract: Based on Quick Bird images and geographic informational system, responses of landscape fragmentation

trend to the urban building density and gradients of urban forest coverage were analyzed. The results showed that

landscape fragmentation status of urban forests was distinctly influenced by urban building density. Dense urban

areas were sensitive regions with high level of landscape fragmentation of urban forest. It undulately responded to

the increase of urban forest coverage. Ten to fifteen per cent of forest coverage was the undulating range of land-

scape indices of urban forest. Landscape {fragmentation of urban forest in less dense area decreased steadily with the

increase of forest coverage. Twenty to thirty per cent of forest coverage was rapidly changing range of landscape in-

dices of urban forest. The trend of landscape defragmentation of urban forest was preliminarily probed under the

variation of landscape fragmentation.
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Fig.1 Landscape index changes in dense urban area with forest coverage
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Fig. 2 Landscape index changes in different building densities with forest coverage
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Fig. 3 Landscape index changes in different building densities

3 Ziw 5t

Il T AR L AR AR 285 32 A S L £ R T
BOR . S A DX 3T R AR S AR A A 1 iR
DIk, AR o AR DX 3T R AR UL T R A e R
o5« R AR T R 0 T i B B gl AR A e L R AR
3 1096~ 1500 I S %5 4 DX I T 8% AR 5 0L 4 £X
(% s X B o ST AR B 4 DX T 2R AR AR A AL
R i AR PR S R B0 99 52 B ARRE B T B L AR
MR 36 20 06 ~ 30 06 I 2 Al 5 A DX T 2R b S5 0
F5 R BRI ZE A X K

2R 4 R ] S UL R AL AN i R ek
DX I 2 B TE L+ AT Aol 75 1 e A 55 ORAIK 52 A >4 i
S BRI J2 T TR e ) 550 A A5 AR PR A R e
A 57 0 1) 5 3960 R A ) T 1) A R U R R ke 32 )
WA R Ae . A IE 5 A B 1 B 2 S i R AR

i R HG T I T R AR S BB A A A S e 5 L R R
HE 0T B A A A X O R DR R AT I T R,
LA ) AT SE B9 BRSO O TR R AR MR T R A 4K
P, FSZ LS. Bailey™™ F 2007 4£ 53R Kurttila %5
TE S5 242 2R FH S50 UL RUEE B0 75 1k ok 1% R R AR B B 552 B
T #EPRE S W WAL 1Y 36 % (reverse fragmentation)
R PR U &, ML Heidea" %5 76 3 ) A= 35 19 4
AN (E B L 48 KT AR B 3 A% b (habitat defrag-
mentation) ;7 &, C. P. Quine® ! ZEHF o7 T AR 22
T 5 AR I 1) AR AR S B5F (5 T 338 8 Ak (de-frag-
mentation) #E& I B TR A= 35 396k 7 kL OF B
T Gn ] DA S O R S IR A 2 A A b 35 il R AL
XA PR O @AW, AR 2 SCHR AR A Y i Ak
HOIC A T — £ 05 AR B AR AR LG B %) 396 e
FRJEPE . ARAR I X o w52 B gt 2 AR AR AT 1Y H
SRR J) o SOV IR B Al R 5 BT b Al



%5

DU PP NV S

T AR UL R A

271

BN P B GRAMRO S0 A AR 2 8
7 1]« M AE 5 CGRRARO 5500 B0 7 7 1k

Il T R b 5 L A A RN R A B M) AL T
TETE RS A 1R 30k T R P S5 UL ) 5 28 DA 9 A A
Fo AWFFE R TR A Y A5 DRI B X 3T 2R
AR LR R A B % AR i 25 114 485 o 9 ek 555 e T
TRfige by AR 2 0 A B e AT LA S BT 2R AR ST UL Y
TR AL 5 T DX D Bl 1 3R B O A T R A T
RLAF -7 o A fo 3T AR AR 0L 2 B AR E R A
TR BN B R T AR AR i S
WS B AT E A S T AR B X R RCR L g — A
20 AL LB BE L O 55 R TR AR AT 4 5 00T e 2k 2
o BRI SCR

gt

SE K

[1] ANDREWS A. Fragmentation of habitat by roads and utility corri-
dors: a review[ J]. Australia Zoologist, 1990, 26:130-141.

[2] COLLINGE S K. Ecological consequences of habitat fragmen-
tation: implications for landscape architecture and planning
[J]. Landscape and Urban Planning,1996,36:59-77.

[3] LINEHAN J, GROSS M, FINN J. Greenway planning: de-
veloping a landscape ecological network approach[J]. Land-
scape and Urban Planning,1995,33; 179-193.

(4] s, o S0k, TP, 26 5 WLk e fb ot 28 9 22 B8 1 00 52 i
CJ ] Aol Bl 2055, 2005, 18(2) 1 222-226.
LIU J F, XIAO W F, JIANG Z P,etal. A study on the influ-
ence of landscape fragmentation on biodiversity [J]. Forest
Research, 2005, 18(2):222-226. (in Chinese)

[5] F&#H, FEAME. 5T Quick Bird # BFE AR 19 #1417 R 17
L S OLES AL R A 0 BT D ], 0Y b bk 22 B 24 41, 2010, 25 (1)
166-170.

WANG Z T, WANG Z J , BAO Y. Urban greenland landscape
structure in Tongren based on Quick Bird [J]. Journal of North-
west Forestry University ,2010,25(1) :166-170. (in Chinese)

(6] far2oe, B 0308 % LM IX A S R G S A5

Ve L) B A 252441, 2008, 14(12) : 2085-2089.
HE XY, CHEN W, XU W D, etal. Structure and heterogeneity
of urban vegetation landscape in Shenyang[ J|. Chinese Journal of
Applied Ecology, 2003,14(12):2085-2089. (in Chinese)

(7] #5000 i R Ak 28 4 Z2 8 s man R 4R L) . pRoll
AR ,2004,5(29) :159-161.

XU G F. The thousand islet lake area landscape fragmentation
effect to biodiversity [ ]J]. Forest Inventory and Planning.,
2004, 5(29):159-161. (in Chinese)

(8] HEPEKE. £, migF. SIS XT ARJb 52 £ 2 A YA 3h

BRI, A& %4, 2010, 30(1):0015-0023.
GUO Q X, WANG HR , GAO M X. Simulation on the effect
of landscape fragmentation on population dynamics of the main
prey of Amur Tiger[J]. Acta Ecologica Sinica,2010,30(1):
0015-0023. (in Chinese)

[9] KURTTILA M, UUTTERA J, MYKRA S, et al. Decreasing

[10]

[11]

[12]

[13]

[14]

[16]

(17]

[18]

[19]

[20]

[21]

the fragmentation of old forests in landscapes involving multiple
ownership in Finland: economic, social and ecological consequences
[J]. Forest Ecology and Management, 2002, 166 69-84.
HEIDEA C M, BERGHB J C, IERLANDC E C, etal. Eco-
nomic valuation of habitat defragmentation: a study of the ve-
luwe, the Netherlands[J]. Ecological Economics, 2008, 67
205-216.

TROCME M. The Swiss defragmentation program-reconnecting
wildlife corridors between the Alps and Jura: an overview[ A]//
IRWIN L, GARRETT P, McDermott K P. Proceedings of the
2005 International Conference on Ecology and Transportation ,
Davis: Road Ecology Center, 2006 :144-149.

FORMAN R T. Some general principles of landscape and re-
gional ecology[ ] ]. ,10:133-142.
MOREIRA M ., REGO F C, FERREIRA P G.

Landscape Ecology.1995
Temporal
(1958-1995) pattern of change in a cultural landscape of
northwestern Portugal: implications for fire occurrencel ]].
Landscape Ecology,2001,16:557-567.
Wi MR JC B . CHRISTOPH K, 4. 36 T 32 & 19 5t 0 A% =)
52 sh AR5 (0], PGk B 2 42 . 2010, 25 (1) : 207-211.
MENG J H, LU Y C, CHRISTOPH K., e al. Spatial and
temporal dynamics of landscape based on remote sensing [ J].
Journal of Northwest Forestry University, 2010,25(1):207-
211. (in Chinese)
BHEL AW E A OIS SR B R TR [ 5O R Y R
WLT]. A A HT,2004,24(1) 1 123-134.
LI X Z, BUR C, CHANG Y,et al. The response of land-
scape metrics against pattern scenarios[J]. Acta Ecologica
Sinica, 2004,24(1):123-134. (in Chinese)
X B AU AR/ T L A AL 0 I K TIT AR AR AR
JRy e e B )], B A A 2. 2009,20(5) 1 1125-1131.
LIUCF, LI]J Z,LI X M, et al. Selection of landscape metrics
for urban forest based on simulated landscapes[ J]. Chinese Jour-
nal of Applied Ecology, 2009,20(5):1125-1131. (in Chinese)
SRHL IR, M T, S IR O GIS 1Y T B X g 5t
WL R A 23 BT - LA 5 B 2563 g 9] L 1. op [ 90 385, 2004, 24 (2)
201-206.
GUO M, MA M G,XIAO D N, et al. Study on landscape
fragmentation of arid region oasis based on remote sensing
and GIS-A case study of Jinta Oasis[J]. Journal of Desert
Research, 2004,24(2):201-206. (in Chinese)
WU J G, LIVEN S A. A spatial patch dynamic modeling ap-
proach to pattern and process in an annual grassland[J]. Eco-
logical Monographs, 1994, 64(4) . 447-464.
HIEBELER D. Populations on fragmented landscapes with
landscape generation

1629-1641.

spatially structured heterogeneities
and local dispersal[J]. Ecology, 2000, 81(6) :
BAILEY S. Increasing connectivity in fragmented landscapes: an
investigation of evidence for biodiversity gain in woodlands[ ] ].
Forest Ecology and Management, 2007, 238; 7-23.

QUINE C P, WATTS K. Successful de-fragmentation of
woodland by planting in an agricultural landscape an assess-
ment based on landscape indicators[ J]. Journal of Environ-

mental Management, 2009, 90; 251-259.



