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The landscape patterns of the green corridors in Wuhan City, China

CAl Charrding''? , ZHOU Zhi-Xiang"~ , CHEN Fang' , ZHENG ZrongrMing™® (L. College o Horticiture and Forest , Huazhong
Agricultural University , Wuhan 430070, China; 2. Cdlege d Medicine and Life Science, Jianghan University, Wuhan 430056, China; 3. Bureau d Urban
Utilities and Landscaping  Wuhan, Wuhan 430010, China) . Acta Ecologica Sinica,2006,26(9) :2996 3004.

Abstract : As criticad urban landscape conponents, the green corridors play dgnificant roles in maintaining biologca dversty ,
improving ecologicad environment and regulating microclimete. This paper discussed the quartitative sudy method for the
landscape patterns of urban green corri dors taki ng the built up area of Wuhan as a case , which can bendit the urban planning and
condruction to improve the ecologicad functions of green corridors. GIS techrology was enmployed to process the basc data, didill
and cdlassfy Wuhan' s corridors, to obtain topologcd framework mgps and to caculate the landscape pattern indices. The
landscape patterns of each type of green corridorsin each of the three digricts have been analyzed from two aspects, the landscape
conpostion of the corridors and the sructure of the green network. The resultsindicate: (1) In the built-up area in Wuhan , the
gray corridors, which acoount for 63. 53 percent of the totd corridor length, are the longest. The green corridors are scarce and
their overal densty is 2.63 km/knf. Anpng the green corricors, the green road corridors are the longest and they are 60. 29
percent in the whole green corricors. (2) Mogt Wuhan' s green corridors are narrow. The green belts are less than one third of the
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other green corridors. The narrowedt is the green road corridor , which is usudly less than 20 m. (3) Bxcept for the green railway
corricors, with a smell areadf 1. 68 knf |, the other types areas are close with about 30 % of the totdl areafor each type. Arong
three digricts, the green corridors in Wuhan are the longest and the largest. (4) Ratio of line to node, circuitry and connectivity
are smdl and the green network is snple in Wuhan. The network of the green road corridorsisthe nogt conplicated and the green
belts connectivity isthe lonvest. The network sructuresd the green river corridors, the green belts and the green railway corridors
in Wuchang digtrict are the nog conplicated , however , the network gructure of the green road corridors in Hankou digtrict isthe
nmog conplicated. Asto the condruction of the green corridorsin Wuhan , some suggegions should be noticed. The length and the
widthdf the green corridors should be increased. More green belts ought to be built. All types of green corridors should be
digributed evenly anong the didricts. The disoonnection of the network should be decreased and the connectivity should be
increased. As the vertilaion corridors, the green corricors orientation should be pardld to the dominant wind direction.

Key wor ds:green corridor ; landscape compostion; network gructure; landscape pattern; Wuhan Gty

[1]

[2]

[3 8] [9 12] |
[13 16] .
[17 20] as ’
Gis : ,
1
: , , 11341 115°05 29°58  31°22
1 ( 1) 1
Eﬁ 1
290. 82 knt ,
( 1 10000, 2002 )
2.1
[21 23]
[21] ’
2.2
1 GS ) (Y) 1
(spbv) , , (sov) 2 ,

[24]

2.3



2998

> z

4 2 4 o 2 0km
S ‘% S /4 I

LI EE Jianghan District W REFRARTTRE Wuhan economical & Technological development zone
FLREE Nizag "an Diztnet [ RIHE Hanyang District [ AT Wuchang District
B &L Qivashun Distnct Bl 650 X Qiaokou District 1 #tl) X Hongshan Districl
—— AiEREl Center loop line ——  MFFZ Inside loop line —  HEMR X A Built-up area borderline
1
Fg.1 The range of gudy area
.1
- ’ ( 2) ’ ’
Y( ) =2.30x( ) - 0.36
SDV ( ) =0.10
: ( 3 4
3.2
3.2.1 ( 2,
(1) , 20 m
, 150 m : (

50 m ) )



9 2999
(2 , , 1603. 34 km, 63.53 %;
, 30. 29 %; , , 3
60 % , 30 % 3
, 50% ,
1 [25 2]
Table 1 The index sysem o corridor and network sructurel® !
Index Formua Eoologica meaning
Qorridor
gructure Length o
Width — ;
Ratio of P=Li/Ak;Lk— k (km) A —
perimeter to area k (km?) '
. D=L/AL — (km) ,A—
Dengt
engty (k)
Curvaure Dq: Q/LyQ_ rL_ [1v2] 1
_ O _ [0,1],
Qondruction ratio of green ¢ =1Ll ok , 1, , ,
oorridors
Network Roint of - Tt
dructure intersection
Sze o mesh —
Reo o lire © 5 _ (0318 =0 B
node - ' B, '
|
K=m- n+p
Grcuitry g -=-n+p [0,1],a =0 a =
2n- 5p
y = m [0,1]y =0
Qonnectivity “3(n- 2p , vy =1
25
5 WM E Observed value
g ..... —{&H7¢EZ One times standard deviation
g 2006l Fii{E Predictive value
~5 1 e WifEhR¢EZ Two times standard deviation
£9
EE 15
358
=5
(5]
Eg 1.0
g
L
£ 05
2
=™

e S i e 8 | e S

2500 5000 7500 10000

2

12500 15000 17500 20000 22500 25000 27500 30000

BEHE AR Patch area (m?)

Fg.2 The smudion o curve didilling Wuhan' s corricors



3000 26
, —— SR {r R R Green railway corridor
— LA Green river corridor N
60. 29 %, —— Ui Primary road A
—f3iti B Subordinate road
1/3, '
244. 92 km
) 0.19% 3
, 1.46 km,
54. 49 km
0 2 4 6 8 _I‘{!krn
(3 , b 2 A o
: 30 % 3
, 7.58 km2 s s Fa.3 The green railway oorricors, the green river corricors and the gray
1.68 |(rn2 , oorvidors in Wuh=n' 5 built-up area
) 39.41 %, —— #F(55E BRI Green road corridor X
1.47 ki — 4l Green belt A
4. 43 knt
50% 1.40 ko',
46 ,
(4) L 1
5.51 km/kn | ,
2. 63 kmyknt |
19.77%, 0 2 4 6 8 10km
' 4
, Fg.4 The green road corricors and the green belts in Wuhan' s built-up
(5) area
, 1
L L ( 3)
, ., 0.57, :
; 30 % ,
0.02, ; , 0.22 ,
,,

© 1994-2006 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



9 3001
3.2.2 )
, ( 4,
1.03, ,  1.18; ,
1.08 , , )
, 121 ) )
2
Table 2 The landscape composition of the corridors in Wuhan' s built-up area
Qorridor type Index Hankou Hanyang Wuchang Tota
L (km) 32.55 23.43 R.72 83.69
Qeen corricdr  Qreen river corridor a (%) DL ( %) 14.00 36.70 20.18 26.42 7.87 36.89 11.60
A(kn?) 1.65 1.22 3.06 5.92
A ( %) DA(%)  29.74  27.93 33.16  20.61 24.04  51.46 27.02
D (km/kn?) 0.42 0.61 0.19 0.31
L (km) 164. 27 51.64 244.92 460. 83
Green road corridor a(w DL (%) 70.69  35.65 4.49 1121 58.90  53.15 60.29
A(km?) 2.19 0.74 3.80 6.73
A ( %) DA(%)  39.41 32.55 20.08  10.98 29.99  56.47 30.72
D (km/kn¥) 2.12 1.34 1.40 1.57
Green belt L (km) .12 RN.2 83.70 150. 04
a (% DL(%)  14.68 22.74 27.76  21.47 20.13  55.78 19.63
A(kn?) 1.68 1.47 4.43 7.58
A (%) DA(%)  30.29 2.2 39.94 19.38 34.92  58.39 34.59
D (km/kn?) 0.44 0.84 0.48 0.52
L (km) 1.46 8.79 54.49 64.74
Qeen ralway corricor @ ( %) DL (%) 0.63 2.25 7.57 13.58 13.10  84.17 8.47
A(km?) 0.03 0.25 1.40 1.68
CA (%) DA ( %) 0.55 1.83 6.81 14.90 11.05 83.28 7.67
D (km/kn¥) 0.02 0.23 0.31 0.22
Total L (km) 232.40 116. 07 415.83 764.29
a (% DL (%) 30.68  30.13 27.24  15.25 31.03 54.62 30.29
A(kn?) 5.56 3.68 12.67 21.91
DA ( %) 25.37 16.79 57.84 —
D (km/kn?) 3.00 3.02 2.3 2.63
L (km) 38.42 35.01 82.52 155. 95
Bl ue corricor a (%) DL ( %) 5.07 24.64 8.2 2.45 6.16  52.91 6.18
A(kn?) — — — 80.02
D (km/kn?) — — — 0.54
L (km) 486.64 275.08 841.63 1603. 34
Qay oorricor a(w DL (%) 64.25  30.35 64.55  17.16 62.81  52.49 63.53
D (km/kn¥) 6.28 7.15 4.81 5.51
(knP) 77.52 38.45 174.85 290.82
Didrict area
Lengh(L) ; Length proportion of each type of corridors in one digrict (@) ; Length

proportion of a type of corridors anong digtricts(DL) ;
Area proportion of a type of corridors among digtricts( DA) ;

, 0.08,

Area(A) ;

Area proportion of each type of corridorsin one digrict (CA) ;

Dendty(D)

0.15;
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Table 3 The congruction ratio o the green corridors in Wuhan’ s built-up area
Digrict ondruction ratio dong road ~ Mndruction ratio dong railway ~ Gondruction ratio dong river (ongruction ratio dong gray corridor
Hankou 0.39 0.02 0.85 0.34
Hanyang 0.22 0.25 0.67 0.22
Wuchang 0.39 0.25 0.40 0.36
Tota 0.36 0.20 0.57 0.33
4
Table 4 The gructure o the green network in Wuhan’ s built-up area
Qreen corridor Index Hankou Hanyang Wuchang Totd
Green river corridor Retio of line to node 0.50 0.50 0.82 0.67
Qrcuitry 0.00 0.00 0.14 0.50
Qonnectivity 0.00 0.00 0.60 0.93
Green road corridor Ratio of line to rode 1.21 1.09 0.9 1.08
Qircuitry 0.15 0.07 0.05 0.09
Qonnectivity 0.45 0.39 0.40 0.42
Green bt Retio of line to node 0.67 0.71 0.9 0.84
Qrcuitry 0.00 0.00 0.00 0.00
Qonnectivity 0.67 0.56 0.38 0.41
Green railway oorridor Ratio of line to rode 0.50 0.75 0.91 0.87
Qrceuitry 0.00 0.00 0.05 0.05
Qonnectivity 0.00 0.50 0.44 0.46
Totd Ratio of line to node 1.18 0.9 0.9 1.03
Qrceuitry 0.15 0.06 0.05 0.08
Qonnectivity 0.46 0.43 0.41 0.43
, 0433 ; 0.93
4
(2) GSs
2
(3) 1 L L L ;
1 1 1 50 m
1/3, 19. 77 %,
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