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Abstract

Traditionally, stream networks were delineated manually in hydrologic analysis. Though certain
degree of accuracy can be achieved, the process requires large amount of time. In comparison, deriving
stream networks from grid based digital terrain model (DTM) is more efficient than the manual process.
However, the accuracy of the results varies with different flow direction algorithms and threshold
values.

This study selected the Shuangshi watershed as the study site in Taipei, and utilized digital terrain
models with grid size Sm to derive stream networks automatically. Six different flow direction
algorithms and twelve threshold values were applied in this study, and the resultant stream networks
were manually compared to the stream networks found on 1/5,000 topographic map. The results indicate
that: (1) The commission error is much higher in 1V 8%der stream and 2 © Srder stream, and more
effective on stream width when Multiple-flow direction algorithm and D-infinity flow direction
algorithm were applied; (2) Different threshold values have more effective on the stream length, and the
commission error decreases as the threshold value increases, where the effects on stream width are not
prominent; (3) Overall, though the difference between flow direction algorithms is mainly in deriving
the width of streams, and the extracted stream centerlines are similar, 1~8 grid-length bias remain
existed when comparing to the stream networks shown on the topographic maps.

The results obtained from the Shuangshi watershed show that the performance of flow direction
algorithms is different when stream order changes. For accurate estimation of stream width, further

investigations are needed.
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