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ABSTRACT

Speed management under adverse weather conditions is a fundamental challenge for rural
highway safety. Each year, thousands of road crashes worldwide are attributed to a mismatch
between vehicle speed and prevailing weather conditions, resulting in substantial loss of life
and economic damage. This narrative-analytical review examines and compares the main
approaches to speed management under adverse weather, including seasonal speed-limit
systems, conventional Variable Speed Limit (VSL) systems, and the newer generation of
Weather-Responsive Variable Speed Limit (WRVSL) systems, drawing on a structured review
of the international and Iranian literature. Finland's experience with a 20 km/h seasonal
reduction in rural highway speed limits has produced a marked reduction in crashes on icy and
snow-covered pavements. The review further indicates that, under adverse weather, not only
does average speed decline, but speed dispersion among drivers increases sharply - a factor that
is itself a key contributor to chain-reaction crashes. Reliability-theory-based WRVSL systems,
which set speeds that are simultaneously safe and acceptable to drivers, offer a promising means
of addressing this challenge. Building on these findings, this paper proposes an integrated
conceptual model, the "Seasonal Smart Maximum Speed" system, which combines a static
seasonal baseline with a dynamic, reliability-based response to real-time conditions, as a
potential strategy for Iran's rural highways. The proposed model has not yet undergone field or
simulation validation in Iran; its expected benefits are therefore presented as testable
hypotheses rather than established outcomes.

Keywords: Variable Speed Limit, Speed Management, Adverse Weather Conditions,
Road Safety, Intelligent Transportation Systems
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