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Comparison of contributions from pole and ski forces between sub-techniques in
cross-country skiing
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The purpose of this study was to compare the pole and ski forces and
their contribution to ski speed between sub-techniques.

The results of identifying the slope and speed at which sub-techniques is switched in skating
and classical events showed that on uphill slopes of about 5 degrees, V1 skating was selected when
skating at low speeds, and V2 skating was selected when skating at high speeds. In addition, double
poling was selected on slopes of about 1-4 degrees, kick double poling on slopes of about 4-7
degrees, and diagonal stride on slopes of about 7 degrees or more.

Furthermore, the effects of poling or not poling on flat ground and uphill slopes were

examined, and it was found that there was a large decrease in skating speed with V2 skating,
especially on uphill slopes.
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