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Geomorphology on the Liujiagou watershed and inages of inherited and waterworn gullies
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Fig.4 Extracted result of shoulderdines
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Fig.5 Extraction schematic of gully net constrained by shoulderines
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Tab.1 Comparison of gully densities

0.06 km/km?
96.98%

/ km /( km/km?) /%

111.25 4.82 40.87
46.84 2.03 96.98

45.47 1.97
2
Tab.2 Comparison of offset distances
/m 1%

5 6 600 56.46% 56.46
10 1408 12.05% 68.51
15 1036 8.86% 77.37
20 776 6.64% 84.01
25 547 4.68% 88.69
30 406 3.47% 92.16
35 301 2.58% 94.74
40 189 1.62% 96.36
=40 426 3.64% 100. 00

2.03

km/km’ 1.97 km/km’
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Loess Shoulderdine Constrained Method for Waterworn
Gullies Extraction on Loess Plateau

YANG Feng' ZHOU Yi' CHEN Min’

(1. Shaanxi Normal University College of Tourism and Environment Xi’ an 710062 China;
2. The Chinese University of Hongkong Institute of Space and Earth Information Science Hongkong 649490 China)

Abstract: Water erosion is one of the key momentums of shaping the external appearance of modern loess land—
form. Studies on waterworn gullies are not only significant in loess digital terrain analysis but also useful for recog—
nizing evolution laws of loess landform. As a result accurately identifying and extraction of waterworn gullies have
always been the vital basic and critical part in quantitative research on the Loess Plateau.

However a majority of loess gullies are usually combinations of inherited gullies and waterworn gullies on
southern Ningxia eastern Gansu and western Shaanxi Loess Plateau which makes great difficulty in distinguishing
the waterworn gullies by using of hydrological analysis modules. Severe deviation would be caused in research of
calculating core topographic indices ( gully density) if we cannot make a distinction between the two types of gul—
lies. To improve the accuracy of waterworn gullies extraction by using of hydrological analysis modules this paper
proposed an extraction method under constraint of loess shoulderdine.

We select the Liujiagou watershed as test site because it belongs to hilly Loess Plateau region of China and
there are vast combinations of inherited gullies and waterworn gullies. Our original test data are 5 m—resolution DEM
and match QuickBird images with 0. 61 m-resolution. The DEM was derived in 2006 and it meets the national
standards of China; ortho—rectification of QuickBird image was conducted by using of 5 m-resolution DEM.

Our algorithm includes four steps: 1) extraction of original gullies: In this part raster gullies are extracted by
using of hydrological analysis module by support of GIS software and transformed into vector format. After that vec—
tor gullies are compiled based on high resolution image. 2) Generation of qualified shoulderdines: Based on the
fact that shoulderdine is locating at the slope breaking points of stream line on the loess slope a new generation
method is designed for detecting of shoulder lines. After transforming the extracted raster shoulderines into vector
format we compiled them based on high resolution image. 3) Generation of waterworn gullies: In this section wa—
terworn gullies are obtained by utilizing clip tool of GIS. What we must point out are that the qualified shoulderdine
is taken as Input Features while the loess shoulderine taken as Clip Feature. 4) Accuracy assessment of extrac—
ted waterworn gullies: In this section we constructed a comparison to test the accuracy while using the visual inter—
pretation method and the method we proposed in this paper. Indices such as changes of gullies length and gullies
density before and after loess shoulderdine constraint are chosen for accuracy assessment.

Results show that: 1) this paper proposed a good idea which not only distinguished waterworn gullies well from
combinations of inherited gullies and waterworn gullies but also had satisfactory application suitability. 2) while u-
sing visual interpretation method as standard of accuracy assessment the accuracy of this method was 84.01% with
offset distance evaluating index and was 96.98% with gully density change as evaluating index; 3) Gullies length
and drainage density decreased by 64.41 km 2.28 km/km’ in comparison of extraction results before and after

shoulderdine constraint respectively.

Key words: DEM; shoulder-ine; the loess gully



