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Brian Lamb, W. Ryan, and Elmer Robinson (1984) experimentally

and is inexpe

studied plume transport over and around an isolated hill in various atmospheric
conditions in order to document plume characteristics of the source emissions.
Twenty-one single and dual tracer tests were carried out at Steptoe Butte, a
300-meter-height hill located in eastern Washington, during May and June,

1981. In all of these tests, tracer plumes were allowed to form continuously for



slightly more than an hour at various release heights approximately 2 km.
upwind of Steptoe Butte. Four tests were carried out during various times of
several days using tracer released from the surface of the hill. From the tracer
experiment results, they found that plumes released upwind during daytime
near-neutral conditions traveled up and over the hill have maximum
concentrations in the same range as the calculated from a model for neutral

flow over a hemisphere. Plumes released upwind during transitional day-to-
night conditions exhibited maxi lf/ ntrations similar to the daytime
releases, but the tracer isop. th ica @ plume bifurcation. The study

results obtained for Wme*tab@n confirmed that plumes

released above the divi ei travel up and over the hill

while plumes released tend to impinge upon the

hill.
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K. Kitabayashi (1 conducted wind tunnel experiments to simulate

¢
the bemvwﬂagqmmlmﬁrﬁgrﬂm (ﬁﬂsolated hill.
The topegraphical model was constructed in scale of 1/7500 and 1/5000 times

Mt. Tsukuba for the horizontal and vertical direction, respectively. The effects
of source height and atmospheric stability (i.e. adiabatic or neutral and stable
conditions) on plume transport and diffusion were investigated. It was clear
that the transport and diffusion in adiabatic and stable conditions were totally
different. Under an adiabatic condition plume diffused to the lee side due to the

wake formed there, whereas, the plume was blocked by the peak and divided in



two regions around the peak under a stable condition. As for the interactive
effect of source height and stability condition, it was found that for a source
higher than the inversion layer, the plume trajectory under stable and adiabatic
conditions was essentially in different. On the other hand, for a source lower
than the inversion layer, the plume transport was separated by the peak and
moved around the peak under a stable condition, but under an adiabatic

condition the plume passed over the peak.
William H. Snyder (19 (/

structure and pollutant difiuSien under 1 , atmosphenc boundary layer

nd compared the results from

odel concerning the flow

over two-dimensional wallgys' of o aspect ratio. Three valley models
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complexqterraln e model used the wind tunnel measurements to generate

mean flow field and eddy diffusivities, and these were applied in the numerical
solution of the diffusion equation. Measured concentration fields were
predicted reasonably well by this model for the valley of gentle slope and
somewhat less well for the valley with medium slope. Because of flow

separation within the steepest valley, the model was not applicable in this case.



Edward E. Hindman and Bidur P. Upadhyay (2002) investigated if air
pollution generated in the Himalayan foothills reached higher elevations.
Surface air pollutant concentration measurements were made between October
1995 and May 1996. Measurements were made in the Kathmandu valley of the
foothills, in the Dudh Kosi valley of the eastern Himalayas and at the base of
Mt. Everest in Nepal and Tibet. The Kathmandu valley measurements revealed

a semi-diurnal variation of the pollutant and moisture in the mountain-valley
wind system and a reduction o ng afternoon convection. The air
was polluted at all times in.the val Kosi measurements revealed a
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2.2 Modeling Study ¢
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Since midthematical modeling and simulation are a handy and effective
-
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the atm@spheric dispersion processes and airflow structures m a complex
terrain with the use of mathematical rmodels are of great interest for many
applications (e.g. the environmental impact assessment of continuous and/or
accidental releases). At present, the air quality models are divided into 2 main
branches: deterministic and stochastic models. The former is based on
fundamental mathematical descriptions of atmospheric processes, in which

effects are deterministically generated by causes. The latter is based upon



semiempirical statistical relations among available data and measurements.
One of the deterministic models, the CFD approach, conventionally applied by
numerous researchers (e.g. David D. Apsley (1997) and Jan Burman (1998)).
The Langrangian dispersion models based on the random walk process, €.g.
RADM, ARCO, and SPRAY, etc., are also widely used. The RADM model
developed by EPA is applicable to both point and area sources. The ARCO and
SPRAY models were capably tested by D. Anfossi et al. (1998).
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David D. Apsley and Ian P. Castro (1997) used a SWIFT (Stratified
Wind Flow over Topography) model, a finite-volume, incompressible, Navier-
Stokes solver, using cartesian velocity decomposition on a staggered grid and a
pressure-correction method to satisfy the continuity equation, for the prediction
of flow and dispersion over hills. In order to yield satisfactory wind speed

profiles (wind power) and terrain-amplification factors  (dispersion
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applications), suitably-modified k-g¢ _turbulence models were adopted.
Furthermore, the sensitivity of ground-level concentration to wind direction

was studied and found to be extremely strong.

Jan Burman (1998) used a CFD model to study how different structures
at the side of the road influence concentration levels using three different

scenarios: solid fence, hedge and road-valley. He found that a solid fence gave

the strongest effect on the con because it forced the mean flow
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Yukimasa Ta\?emoto et al.(1998) simulated” dispersion of SO, over

Yokkaichi arﬁ ( ﬁaﬂ?ﬂﬁﬂﬁ, WaﬂmTﬂ D model based on
generalized cogrdinates and the finite difference technique. In order to enhance
the pﬁlmanqmltﬁ‘ mﬂj&iﬁﬂw ﬁc’fgnate system
adapted; fo the " topograplty ~( ilinear ‘coordinates) ‘'to "the rectangular

coordinate system and also calculated the wind velocity field and unsteady
pollutant diffusion by means of a high-precision finite difference scheme using
a 3D generalized coordinate along the topography of the ground. They found
the trend of computational results to agree well with the observed data (in

1973) in their year-averaged concentration analysis of sulphur dioxide.
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D. Anfossi et al. (1998) tested the efficiency of two 3D Langrangian
particle models (ARCO and SPRAY) by comparing their simulation results
with data collected from a tracer experiment carried out in the Alpine region
located in the Ticino river valley (Southern Switzerland) during October 1989.
The topography of the site consists of two narrow deep valleys departing from

the tracer release point, one in direction north (Blenio Valley) and one in

direction northwest (Leventina Valley), and surrounded by wvarious tall
| article models were not able to
served from the experiment,

due to the simplicity w -ws the limited number of

meteorologlcal and tu meast and the rather steep and

Hyun Sun Oh _ + 3hi (2001) investigated diurnal
variations of wind field and foMutant dispetsion in a complex terrain with a
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days with memning win Spee s below e predxcted pollutant
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summerg, m?yﬁ ﬂ?mmﬁjlﬁﬂq an was not

significant mainly because of the development of a mixing layer, which also

greatly alleviates the terrain effects.
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