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Bfects of road networ ks on regional ecosyssems in Southwest mountain area : A case
sudy in Jinhong of Longitudinal Range- Gorge Region

LIU Shi-Liang, WEN MinXia, QUlI Bao-Shan, DONG Shi- Kui (Schod o Emvironment , State Key Laboratory o Water Ervironment
Smulation, Bejing Normal University , Bejing 100875, China) . Acta Ecologica Sinica,2006,26(9) :3018 3024.

Abstract : The direct or indirect irfluences of ecologica process caused by roads can extend from popul ation to landscape level . On
the large scde, the influences are creasted and expanded by the road networks. The exigence and extendon of road networks &fect
adjacent landscape pattern and process within the road dfect zone. The landscape fragmentation a < brings pressure on regond
ecologca security. Gonddering the particuar naturd environment and ecologca characterigics of Longtudind Range Gorge
Regonin Lancangiang River vdley o Yunnan Province, edimetion of road efects on ecosysems in the regon will be nore
reaond and practical. The paper takes Jinghong county as an exanple to quantify the landscgpe pettern dfected by road
condruction and to assess its dfect on regond ecosytem. Bufer, comparion and scenario andyss were used to e ucidate the
dfect of road on landscape pattern and its ecologicd risk. Udng GIS siftware , road bufers were divided into dfferent classes and
the bufers can be conddered as road dfect zone. Seven scenarios were sat as o road , rurd road networks overlay , third class
road overlay , second class road overlay , firs class road overlay , expressvay under condruction overlay , and planning firg class
road overlay. Land use and landscgpe pattern i ndex were conpared to discern the changes under different scenarios and in different
bufers. The results showed thet fores and shrub decreased while farmland and congructed land increased in the pagt 20 yearsin
the sudied area. In addtion, the land use change rate increased near roads while landscape pattern diverdty index, eveness
index , patch dendty , and humandisurbing index decreased. Exigence of road networks has been potertiad driving force to regon
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land use change. The andyds o land use in road dfect zone showed thet foreds were nodly dfected by road, followed by
grasdand , farmand or shrub land. The larges patch number dfected isfarmland near the lowleve roads while it isfores near
high-level road. Scenario andyd's showed that the fractd dimendon index , patch number , and average patch area decreased with
development of road networks. Different road networks showed that lowlevel roads such as rurd roads and third class roads
contributed nog to the regond patch number and area change. In generd , expressvay plays little role on the landscape pattern

change.

Key wor ds:road networks; ecologcd dfect ; landscape pattern; Longitudind Range Gorge Region; Jinghong

[1 4]
15% 20%,
[5 9] [10]
[10 13]
[10]
[10]
[14]
2005 193 x 10'km 4.1 x 10'km, 12 x 10°km,
133.69 x10°km ,99. 5 % 92.3% , 2050
, 400 x 10°km 2010
200 x 10°km, 3.5 x 10'km™ ,
’ 93 % 1 1
[10]
1
, , 2020 ,
, 6000km , ,
100°25  101°371 , 21°27 22°36 , 6959knT ,
:76 ,48 ,160 ,130 ,89 ,2753km
2.1
1000000 .1 250000



26

3020

2000

[3]

1980

1 100000

1 100000

2.2

[15]

)

1000 ,500 ,250 ,100m  25m™* |

GS

Fraggat3. 3

[16]

)

Frag3at 3.3

500m ,1000m

,1980 2000

1)

> 30 %)

100 %:;
,  500m

,500m  1000m
1000m

120.0 -

(%) onex aaney sk S I

-
5 £
fami =
£5
£Zg%
Odom
wy —_—
XE e y
#E &3
=S =3
K3 &S
O N
| | | | |
< < < < < <
" o v (=] w (=]
= = < S > S

|
Fodt

Dry land Constructed land Othe

-] F 24 A Land uses

R

FLH K H Bty

Shrub land Grassland Paddy land

M

kit
Forest

1

Fg.1 Land use change rate in different road bufers

Snmpon

Shanron

[16]

( 38 ,9mp=on



3021

3.2

dip

Shannon 2 F1H:48 %

Shannon diversity index

ArcGIS

B B Patch density

2.05

2.00

1.95

1.90

7000

6000

5000

4000

3000

2000

1000

..

3b) 1
( 3d)
0 19804F
@ 20004
| | |
100 200 500 1000

100 200 500 1500
2% 0h PR Road buffers (m)

2

Simpson 4] FEf %L

AT FH4a%

Huaman disturbance index

Simpson evenness index

0.84

0.83

0.82

0.81

0.80

0.79

0.78

0.2¢

0.20

( 30

I

L 1 ]
500

100 200 1000
| A
i |
| \. £
! ! !
100 200 500 1000
2% ph JEE Road buffers (m)

Fg.2 Trendsd landscgpe pattern index and human di gurbance change in different road buffers

2000

1980



3022 26
[14]
1 (kn'?)
Table 1 The patch area o different ecosysems in the road dfect zone
Road type Fored land Shrubland Gasdand Other land Gondruction land Paddy land  Dry land Um
Bxpressvay under congruction 8lL.1 10.2 21.5 1.3 3.3 18.5 17.0 152.8
Ranning firg dass road 311 3.6 1.6 0.3 1.2 2.2 4.3 44.3
Frg class road 148.7 20.5 25.0 0.9 6.4 22.3 38.3 262.2
Seoond dlass road 75.5 5.6 19.0 0.3 3.1 13.8 12.3 129.7
Third dass road 11.8 13 0.4 0.3 0.2 1.6 2.3 17.9
Rura road 48.6 47.3 19.9 15 2.5 10.3 25.1 155.2
2
Table 2 The patch number o different ecosysems in the road efect zone
Road type Fores land Swrubland Gasdand Otherland ondruction land Paddy land  Dry land Um
Bxresavay under congdruction 21 6 3 4 4 13 53
Ranning firg class road 11 4 1 2 3 7 33
Hrg class road 30 11 3 7 5 29 9
Seoond dlass road 51 14 3 2 15 43 173
Third class road 11 7 3 4 6 19 53
Rura road 284 105 12 67 11 352 1121
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