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Geomorphic Threshold Determination for Ephemeral Gully and
Gully Erosion Areas in the Loess Hilly Gully Region
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Shaanxi, 710062, China; 2. Collegeof Resources and Environment, Northwest A & F University, Yangling,
Shannx i 712100, China; 3. The College of Armed Police Forces of Engineering, X1 an, Shaanxi 710086, China)

Abstract: By means of GPS measurement data in research areas and combined with GIS spatial analysis and
statistical regression method, this paper validated the foreign critical relations for occurring ephemeral and
gully erosion in the hilly-gully region of Loess Plateau and established the critical relations for determining
ephemeral gully erosion and gully erosion areas, respectively. The research results indicated that in the Loess
Plateau area, with an increase of slope gradient, the threshold values (a) for occurring ephemeral gully and gully ero-
sion increased; and meanw hile, the high rainfall intensity caused the exponential value (b) of the critical upslope area
decreased, which reduced the effect of the critical upslope area. Under the same condition, occurring ephemeral gully
erosion needed less critical upslope area than that of occurring gully erosion; and with the same critical upslope area,
the occurrence of gully erosion needed higher slope gradient than that of occurring ephemeral gully erosion. By using
the foreign critical relations of ephemeral gully and gully erosion to draw occurring areas of ephemeral gully and gully
area in loess hilly- gully region, the predicted ephemeral and gully erosion area was overestimated. By using our es
tablishing critical relations of ephemeral gully and gully to delineate occurring areas of ephemeral gully and gully area
in the loess hilly gully region, the predicted ephemeral and gully erosion area very matched to the actual distribution
of ephemeral and gully erosion in the field. T hat is, ephemeral gully erosion mainly happened on hillslopes with 15
~ 35, accounted for 60% of the hillslope area; and the gully erosion mainly occurred on gully slopes with more than
35, occupied 93% of the whole gully slope area.
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