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Mountain Valley Boundary Layer of Observation and to Simulate
Jia-Wei Wang AND Bo-Xiong Lin
National Taiwan University Atmospheric Sciences
ABSTRACT

The characteristics of atmospheric boundary layer in valleys differs from the same issue over
plane terrain. Not only mountain-valley wind but also the deformation of wind field play a role in
the development of boundary layer circulation. Some literatures showed that, in addition to
mountain-valley wind circulation which is caused by the thermal effect, the prevailing winds have
little impact on the wind flow in the valley. Through in-situ observation and high-resolution
spatial-time numerical simulation, this research presents the phenomenon of valley boundary layer
and the characteristics of wind flow in Sitou valley, which locates in the middle Taiwan with near
1000-m altitude and side is part of the Experimental Forest, College of Bio-Resources and
Agriculture, National Taiwan University.

The in-situ observation showed that, except for the thinner mixed layer, the vertica]
atmospheric profile in Sitou is similar to that in a general plane. Obvious mountain-valley wind cap
be observed from local agricultural weather station + 40-m height flux tower and the balloon
radiosondes. It was also found the mountain-valley wind can only blow under the height of
mountain ridges (~2000m MSL), and the wind would approach to prevailing winds above the
mountain ridges instead. The temperature and wind field observation of 40m-height flux tower
indicate the top of canopy is the critical level near surface.

In computational simulations, this study uses STREAM Computatonal Fluid Dynamics mode]
provide by Cradle Corp. of Japan, to simulate the wind field passing though the real topography jn
Sitou. In model settings, one stable northerly wind and two real vertical profiles of wind flow from
radiosondes’ measurement were set as the boundary condition of wind. The 40m-resolution
topography was also imported in these simulations. The results indicated that the northerly V-shape
Sitou valley has small wind speed all the time which is caused by the leeside of the mountains for
synoptic winds (westerly or west-southerly wind) at Taiwan. In other words, the prevailing windg
have little impact on the wind field of Sitou valley. We also found that the wind field was separateq
by the height of mountain ridges in observation and simulations similarly. Obviously, the height of
boundary layer of Sitou valley is decided by the topographic factor. In addition, the numerica)
simulations with the high-resolution topography gave reasonable results on the characteristics of 3
wind flow in this small-scale valley.
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