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Ecological effect of road based on network analysis: a case study in Lancang

River Valley

LIU Shi-Liang, WEN Min-Xia, CUI Bao-Shan, YANG Min
School of Environment, Beijing Normal University, State Key Joint Laboratory of Environmental Simulation and Pollution Control, Beijing 100875, China
Acta Ecologica Sinica 2008 ,28(4) :1672 ~ 1680.

Abstract; Regional ecological pattern and process are influenced by the existence and extension of road networks. As road
is an intrinsic disturbance factor in landscape, the study of the relationship between road features and its disturbance level
is important to regional ecosystem management. We analyzed the characteristic indexes of road network and their
relationship at the county scale and further sought the regularity between the index and region ecological disturbance using
GIS and network methods. The results showed that the indexes of road network, such as road connectivity nodes number,
line number, a circuitry index, B8 line-node ratio, and vy connectivity index, varied greatly in Lancang River Valley. Road
density and road length are negatively correlated with regional elevation. Road density has a positive relation with road
corridor number, & connectivity index, 8 line-node ratio, and v circuitry index. Linear regression can simulate the relation

between road density and line number density while the relationship between road density and «, B8, y indexes can be
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modeled by reciprocal model. Buffer analysis showed that the percentage of farmland type is significantly linearly correlated
with road density while other types have no significant relationship. Human disturbance index ( Hd) , patch density and
average patch area (1980, 2000) have a significantly positive relationship with &, B8, y indexes which suggest the
ecological disturbance increased and ecosystem fragmentation was intensified with the network expanding. However, the

correlation between ecological change and road network index was not significant in relatively short period.

Key Words: road networks; ecological disturbance; network structure; Lancang River Valley
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Table 1 The contrast of stochastic and non-scale networks

%t kb 2% Parameters compared [/ M4% Random network TARE PI4% Non-scale network
5 & B3 75 Node distribution JH# 437 Poisson BE7H Power-law distribution
454E R BF Character scale 1B Average TCHFE R No character scale
4% SE-1IBE B Average distance 7 Small 7 Small

P45 5 2 B Network cluster ratio 7 Small K Large

035 & Axial node AFE7E Nonexistence T 1E/ ¥ Exist minority
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Fig.1 Relationship between regional road length and connecting line, node numbers
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Fig. 2 Relationship between average elevation and regional road length, density

BB XHE B P E B RE R o FE 208 TR -y 450N X S8 B i) 4 B A T AR S0 AT, 2R IL IR
3o RV EORA, 18 B AN XIS B R TE B B B o 18B0.B 1B v 18R EBIEM KA R, MIFEE B
BRI, BRI (B BRI N, E B R E B B R E R EARMA R KR, MEHA o 1850.8
TR v R HORE B B X R B T AR BB EDR S, T AR R BR 2] T B KIKF

Y=1/(-13.1X+ 878) o
n=39 r2=0068

Y= 1/-194X + 13.3)
n=39 r2=054 o

o~ 03 1.0 -
£
=z Y=0479X- 0.0858 o y B
%ﬁt 02 - n=739 12=08429 > " 0.8
e £
%'5 02 | ﬁ_@ 0.6 |
o 5 z
. T —
§§ 0.1 ﬁg 8 04
m e 3 §
g 01 S 02
el
[:~3
£ 0 ! ! ! | 0
0.2 0.3 0.4 05 0.6 02
3.0 - 0.6
Y=1/-3.81X + 2.63)
525+ n=39 =053 o 05 -
2 b
am -8 20 EE 04
o2
RS wmE 03
3 =5
2 B
T 1.0 ~E 02|
Salg >
Z 05 0.1}
0 | | | | 0
02 0.3 0.4 05 0.6 02

X U 5 % P
Regional road density (km/km?)

!
03 0.4 0.5 0.6
X U 5 % P
Regional road density (km/km?)

B3 WRVETLI 0 B 5 5 A B P 4R R AR SR AT

Fig. 3 Relationship between road network index and regional road density
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Table 2 The relationship between road network features

BT ERRRRIE 4R WRYHE o Y B IB¥L v 384
Index Road corridor number Node number « index B index v index
JE 2% R B ¥ Road corridor number 1

5 & ¥ H Node number 0.623** 1

o ¥ o index 0.424** -0.083 1

B 5% B index 0.463 ** -0.111 0.984 ** 1

v F8%( v index 0.539 ** -0.095 0.962** 0.975** 1

# % PEMIKF p<0.01, Correlation is significant at the 0. 01 level (2-tailed) ; * BEMIKFE p <0.05, Correlation is significant at the 0. 05
level (2-tailed) ; F[F],the same below
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Table 3 The relationship between road network features and ecological disturbance

AT Index o $EH o index B 5% B index v T84 v index 2000Hd 1980Hd
o L o index 1
B 5% B index 0.987 ** 1

v $53  index 0.966 °* 0.980 1

2000Hd 0.518** 0.477°% 0.424 1

1980Hd 0.495°* 0.454 ¢ 0.402°* 0.971°* 1
* Hd; AT TH##5% Human disturbance index
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B3 X I I B 4 B X A R AR AL b, X B R B T R N R E IR, IREFA R R TR TX
RO B 2 B L F- 35 B B ] AR, Shannon-Winner 254 {448 $I0AT DX I 18 B I 48 R AE Z B R AE G 1tk . 5 R 40
Bl 5 fin. SRR RN PR IAMEAARHEE, X HIEE T XIBRE ER KRB LIEEE D,
(B I IR B A B, KIBRIE R M G E 8 (a8 M y 1850 ISR B 2 HEMH XX R(BEM
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Fig.5 Relationship between regional road density and landscape pattern
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