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ABSTRACT

Mt. Da-Tun Rain gauge network (DTRGN) had been initially constructed in 2010. Given very few
rainfall stations over mountains, they usually cannot capture the detailed distributions of orographic
precipitation. Mt. Da-Tun (DT) is located nearby the northern coast of Taiwan and frequently produces the
rainfall maximum in the typhoon environments and during the northeasterly monsoon season. Therefore, this
study had deployed automatic rain-gauge stations over DT, which can provide high temporal and spatial
resolution of surface rainfall measurements over this barrier. The rain-gauge stations of DTRGN are mostly
located over the potentially concentrated rainfall area such as those near the mountain crest and windward

slopes.

In this study, eighteen winter rainfall events associated with northeasterly monsoon flow during the
period from January 2011 to February 2013 were chosen for detailed analysis. The primary focus of this study
is on investigating the detailed aspects of the intense orographic precipitation over DT. NCEP-FNL data was
also used in this study to describe the upstream conditions. This study also attempts to explore the relationship
between upstream conditions and precipitation distributions. Upstream conditions associated with the studied
evennts were characterized by nearly neutral convective instability, large Froude number, and moist
northeasterly oncoming flow, implying the importance of orographically forced lifting on the development of
precipitation. The analysis results show that the precipitation over mountains has considerable variations
within a few kilometers. Local maxima of orographic precipitation were observed to occur over the windward

slopes, near the mountain crest, and even the valley region. Our analyses indicate that the degree of the
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precipitation enhancement over valley depends strongly on the wind direction of upstream oncoming flow.
Examination of the correlation between upstream meteorological factors (wind speed [ws], mixing ratio [y],
and static stability [N]) and the maximum of rainfall intensity (Ruax) Over mountains indicates that Ryax
exhibits a general trend to increase with w, and N . Further statistical analysis indicates that wsyN < and Ryax
have best correlation. The results from the study represent good references to the future forecast or research of

winter orographic rainfall in Taiwan.

Key Words: Orographic precipitation, Northeasterly monsoon rainfall
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