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ABSTRACT

This study investigated diffusion processes of near-surface area pollutant sources over
complex terrain of northern Taiwan under prevailing northeast monsoon. Numerical simulations
were performed by a mesoscale numerical model which includes a high-order closure scheme of
planetary boundary layer parameterization, cloud microphysics and the prognostic equation for
pollutant concentration. Model simulation results showed that for area sources over the upstream
side of Da-Tun Mountain Range, radioactive pollutants were inevitably taken into the
metropolitan Taipei Basin thru advection and diffusion processes of local topographically-induced
mesoscale circulations. Pollutants from Station 1 of nuclear energy plants can be bfought into
Taipei Basin thru Tan-Shui River and Kee-Long River, while pollutants from Station 2 entered
mainly thru Kee-Long River. For stronger prevailing winds, pollutants from both stations can be
flowed over Lin-Kou Table land and contaminate Tao-Yuan and Hsin-Chu by 3-4 hours with the
ground-level pollutant concentration about one-tenth of the original source concentration. With
the diurnal surface heating included, the concentration can be further reduced to about one-hun-
dredth. The maximum concentration over Taipei Basin could retain more than one-half of the
source intensity for weaker winds under stable conditions. For the prevailing northeast monsoon,
I-Lan area was more affected by Station 4. The winter case results indicated that Froude number
appears to be an effective parmeter for an understanding of the mountain flow behaviors (passing
over, surrounding or deflecting) in northern Taiwan. Horizontal advection processes mostly con-
trolled the pathways and geometric distributions of the pollutants, while vertical diffusion
processes of the atmospheric turbulence near the surface was a more dominant factor for the deter-

mination of concentration magnitude.
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Figure 1. Numerical results for Case NE1 (Ug = Vg =-5m/s, N~0.01). The area pollutant source is
from Station 1 of nuclear energy plants.
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Figure 5. Numerical results for Case NE4 (Ug = Vg =-5m/s, N~0.01). In this case, diurnal ground
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