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Landscape accessibility and its efect on fores-cover change in quickly urbanizing

area :a cax sudy o Baoan,Shenzhen

QIN Pe-Heng' ,\WU JiamrFeng .LIU YaQin® ,ZENG Hui**"" (L Department o Uran and Emvironmenetal Sciences, Peking University ,
Bdjing ,100871, China;2. Colege d Emvironmental and Urban Sdences, Sherzhen Graduate Schod o Peking University , Sherzhen 518055) . Acta Ecologica
Sinica,2006,26(11) :3796 3808.

Abgract :Accesshility andys's has played an inportant role on the ressarch of land cover change ,but the early sudies mainly
focused on the metropolitan access hility problems in urban planning and urbarrtrafic geography researches. This sudy eval uates
the rdaionship between landscape access hility and fores-cover change in Baoan , Shenzhen ,in order to explain the notivity and
processof fores-cover change ,and provides scientific bags for the fores protection policies making. Landsat Themetic Mapper
(TV) satdlite imagery of 1988,1996 ,2003 was used to create three Snge date classfication ,together with DBEM and road
irformetion of Baoan ,\we created a compound-access bility eva uation index based on DBEM ,di gance to the neares road and buil d
up area densty ,and the whole sudy area can be divided into 7 access hility gradesfrom the least reachable area to the nog eadly
reachable area. The following concl usons are drawn from this research: (1) The accesdhility of the whole sudy area has increased
sgnificantly from 1988 to 2003 with the low access hility areas declined and the high access hility areas increased. Snce 1988 ,the
access hility grades have experienced great changes except access bility grade 1 and grade 7 ,eecidly the area reservation ratio of
grade 3 5 is bdow 50 %;(2) The enhancement of accesshility in the sudy area will result in the increase of deforegaion
directly without the grict government policies. Beddes ,the continuous loss of fores-cover in the low accessbility areawill result in
the landscape fragmentation in gpace as well as the decline of forestcover rae in the gudy area,which will block the fores
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protection work there; (3) In the low accesshility areas forest-cover is decreadng cond stently while in the secondary and high
access hility areas fores- cover has experienced cormplex changes ,which decreased during 1988 — 1996 but the trends reversed
during 1996 — 2003 ,np4gly because the government pronote rforedation in the build up areas to inprove the eco-environment of
the city. It meansthet in thefas urbanization area fores-cover change is not only irfluenced by accesshility but d  the ecoromic
prdfits drive and government policies control .

Key wor ds: urbanization; accesshility ; fores-cover ; Shenzhen
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Table 1 Forest Change Trajectoriesand their descriptionsfor 1988,1996 and 2003
Fores-cover trgjectories 1988 19% 2008 De<cription o Fores-cover change dassess
1FFF - - Forest Fores Forest Stele primery or seondary
fores
2 FNFNF - - Fores Norr Fores Non- Fores . Old and per fores
dearing
3FENFF - - Fores Nor Fores Fores _ Old fored dearing
with regronth
4 FFNF - - Fores Fores Norr Fores Recent foret dearing
5 NFFNF ) i Nonr Forest Forest Non- Forest \ Forest regroath with rew
dearing
6 NFFF - - Norr Fores Fores Forest Fores regronth
7 NFNFF - - Norr Forest Non- Forest Fores Recent fores regronth
8 NFNFNF - -
Non- Forest Norr Forest Non- Forest Sable permanent Non- Forest
, 20 %20
) K”g il )
1988 1996 2003 , 110
DEM
1.3
, 3
[22,23]
3 , , 3
( 2 :
[22,23] 2
60 % Table 2 Accessihility cdassfication of different impact factors
200m , 500m Accesshility dassification
Impact factors
10 %:; 3 2 1
The digance to
0
, 0% the nearest road () <200 200 500 >500
50m , 1% Hevation znes(m) <50 50 150 >150
150m ; , 30m Buld-p area >60 20 60 <20
densty (%)
, 60 %
20% 60% , 20 %
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Table 3 Area change o accessibility grade under different impact factors
. . Build-up area dendty Digance to the road
Accesdhility grade Hevation
1933 1996 2003 1938 1996 2003
1 1833.2 64634. 4 50255. 4 43294. 7 59598. 4 54530. 9 48955. 3
2 25073.8 9839.5 14428.7 12459. 8 8226.3 10814. 4 13414.8
3 43901. 1 1729.3 11519.1 20448. 7 5693. 1 8172.5 10962. 5
1
: (1) 35000 o 1998
= 30000
, £ 25000
23 S 20000
' < 15000
4567 : & 10000
= 5000
(2) 1988 23 o Lol 1ED |
1 2 3 4 5 6 7
, 2003 2345 Al ALK Accessibility grade
1 1988 ,1996,2003
212 Fg.1 Area didribution of each conpound accesshility grade in 1988 ,1996
T and 2003
, 3
, 1988 17
1 1 2 3 1
, 1988 456 ( 4 A7
90 % ,2 50 %, 50 % , 4
17 %

2.2



3800 26
4 1988
Table 4 Area digribution and its reservation ration o 1988 s accessibility grade
Accesshility grade 1 2 3 4 5 6 7
1988 Areaof 1988(hm?) 1829 20769 31255 8838 5090 2430 571
1988 1996 2003 Unchanged area from 1988 to 2003 (hm?) 1795 12485 13667 1499 1233 506 550
1988 Access hility grade reservation ratio of 1988 ( %) 98.14 60.11 43.73 1695 24.22 20.83  96.33
2.2.1 ( 8100nT)
50 %, 1988 33.22% 2003 17.52%( ©5)
1 40 % )
: 6 : 40 % )
11.84 %, 20 % 1988 1996 1996 2003
, 4.2% ,
16 %
, 2.21% 1.48% 5 1988 1996 2003
1996 Table 5 Area and percentage of fores-cover in 1988,1996 and 2003
s Year 1988 1996 2003
2003 , 1980 s
Forest area(hn) 24416.7  16370.7  12876.7
, L reedfores B2A 227 LB
: 1990's cover (%)
6 1988-1996-2003
Table 6 Area and percentage of Fores-cover change during1988-1996-2003
Parameter FFF FFNF NFFF NFFNF FNFF FNFNF NFNFF NFNFNF
Area(hm?) 8702 4924 1117 1628 1090 9701 1968 44388
Rae( %) 11. 84 6. 70 1. 52 2.21 1.48 13. 20 2.68 60. 38
2.2.2
( 2, (1 3 ) : 1
10% 2 20%,3 5% , 4 7
) , 1988 1996 , 1996
2003 , 5 1988 1996
5% , 5 100 8 1998
g3 1996
5% , 2003 % o 80 @ 2003
2 L
1988 e @ 7
E & 40 4
R 7
23 2 4
28 é :
2.2.3 ~ 0 % N Enm | B | ]
1 2 3 4 5 6 7
’ [k PE4E2% Accessibility grade
, 7 2 1988 1996 2003
7 Fg.2 Percentage forest cover of each accesshility grade in 1988 ,1996 and

3 2003
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Table 7 Percentage fores-cover change of each sable accessibility grade( %)
Accesshility grade
Fored-cover trgectories 1 2 3 4 5 6 7
- - FFF 90.15 40. 90 5.15 4.91 2.00 0.53 0.00
- - FFNF 7.33 21.40 6.12 4.71 2.58 0.20 0.00
- - NFFF 0.76 2.46 2.81 2.83 1.77 0.23 0.08
- - NFFNF 0.15 2.23 4.11 4.57 2.97 0.69 0.12
- - FNFF 0.26 2.06 1.36 1.87 1.21 0.46 0.08
- - FNFNF 1.17 16. 53 10.70 12.02 8.92 3.50 1.20
- - NFNFF 0.03 1.10 3.59 5.04 3.51 2.65 1.22
- - NENENE 0.17 13.31 66. 16 64.04 77.03 91.73 97.30
A1 90 %
( : ) 7.33% 1996 2003
;2 40 % ,
16.53% 21.4% 1988 1996 1996 2003 45
, 1988 1996 ,
67 :
,1988 ;
2.2.4 )
( 3 3 (241 67
, 2%; 1 , 10% ; 2 , 50%; 345
, 25% 30%
g
- o 50
31 ®e g
55 g w0
BEg "
Bg5
2E% 10
R '
( £ 1 2 3 4 5 6 7
) Al IR EZES, Accessibility grade
[25]
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