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Fig 1 Sketch map of roads in the watershed
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Tab 1 Length and density of roads in the watershed
k k
L) (k) (m) (km/km?)
913 334 579 304 334 L 93 45 L 10
9 86 1 54 8 32 0 47 022 059 25 1 19
25 57 10 41 15 16 0 34 0 27 0 41 Q5 309
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Tab 2 Relationships between road number and mean furcation ratio

*

3 1 3
21 7 14
75 38 37
(rs) 426 5. 67 315
*
Horton , 3
cNu= a— bu Tab 3 Coefficents of regression equations
. N. " i between road number and road class
, b
b= log(rb), a= bxm (m R 0 986 0 998 0 983
a 2 62 2 39 215
) b 0 70 Q79 Q0 55
3 log(rs) 0 63 0 75 0 50
’ 3x b 2 10 2 37 L 65
b
log( rs) ,
a (3xb) 1
422 DEM
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Tab 4 FKlevation standard deviation of roads in the watershed
(m) (m) (m) (m) (m)
34 87 82 46 20 25 20 25 39 75 82 46
7 14 40 68 3 00 6 27 9 00 40 68
14 33 68 77 16 48 68 77 12 07 41 50
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Tab 5 Road length statistics on slopes of different shapes
(km) (%) (km) (%) (km) (%)
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4 77 48 39 0 00 0 00 4 77 57. 33
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Fig. 2 The relationship between road Fig. 3 Road length as a function of buffer zone

length and plan curvature
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Road distribution and controlling factors
in watershed of the Loess Plateau

CAO Longxi, ZHANG Keli, ZHANG Zhue-dong, ZHANG Wei
( State Key Laboratory of Earth Surface Processes and Resource Ecology, School of Geography and
Remote Sensing Science, Beijing Normal University, Beijing 100875, China)

Abstract: An agricultural watershed generally consists of farmland and road networks, of
which unpaved roads are a significant land use type in rural watersheds Road surfaces are
quite different from farmland soil in physical properties, compared with farmlands, road
surfaces may limit infiltration and increase the rate of sediment yield in watershed Also,
road networks can influence and change hydrologic and geomorphic processes greatly in a
watersheds. Hence, roads distribution patterns should be taken into consideration in soil
loss prediction models as crucial factors

In order to explore the spatial distribution characteristics of roads in small watersheds
of the Loess Plateau, a field survey was conducted in the small watershed of Zhifanggou
located on central Loess Plateau to get roads network data with the aid of GPS in the stud
y. On the basis of field data and DEM of Zhifanggou watershed, GIS spatial analysis and
statistical methods were used to analyze road network in view of their quantity, structure
and morphology respectively as well as controlling factors T he results showed that roads
on Loess Plateau could be classified into 4 types based on their functions and scales Un
paved roads of classs 2, 3 and 4 are representatives in small watersheds Total road
lengths are linearly related with road classes Roads network was similar to the stream
networks in construction and could be described by Horton laws. Generally, road con
struction was controlled by landforms and human activities, roads controlled by landforms
were distributed along main road and total length changed as exponential function of dis-
tance from the main road. Roads that are relatively freely-distributed are mainly in zones
of the same elevation with residential zones. Linear relationship exists between the slope
gradient sine values of road controlled by landform and that of land surface. Based on
which the mean angle between road and contour can be calculated as 29. 3 The microcos-
mic features of roads were different on surfaces of different slopes Both the curve span
and the angle between road and contour are increased with the decrease of slope gradients
Zigzag rarely happens and roads nearly upright with contours when slope is less than 25.
This study will be helpful in a good understanding of road network characteristics in a wa
tershed and can provide powerful supports to the establishment and application of process-
based models which estimate the effects derived from road networks on runoff and soil loss
in watersheds.
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