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Abstract

Topography is often one of the major controls on the spatial pattern of saturated areas, which in
turn is a key to understanding much of the variability in soils, hydrological processes, and stream
water quality. Topography is a first-order control on spatial variation of hydrological conditions. It
affects the spatial distribution of soil moisture, and groundwater flow often follows surface
topography. Topographic indices have therefore been used to describe spatial soil moisture patterns.

The topographic wetness index (TWI) is a widely used tool to describe wetness conditions at the
catchment scale. It is also assumed that groundwater gradients follow land surface gradients. The
concept of topographic wetness index (TWI) was first introduced by Beven and Kirkby (1979).
TWI can quantify the effect of topography on runoff generation and serves as a physically-based
index approximating the location of zones of surface saturation and the spatial distribution of soil
water.

The topographic wetness index (TWI, In(a/tanp)), which combines local upslope contributing
area and slope, is commonly used to quantify topographic control on hydrological processes. The
value of TW1 is influenced by the algorithms used to calculate o and estimate tanf.

In a catchment, areas having similar TWI value are assumed to have a similar hydrological
response to rainfall when other environmental conditions such as land cover and soil are the same or
can be treated as being the same.

Keywords: Flow Direction Algorithm, Local Slope, Spatial distribution, Topographic Wetness
Index
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