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Numerical Simulation of Turbulent Diffusion over
Non-homogeneous Terrain
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ABSTRACT

This study presented a two-dimensional k-& model in conjunction with the
advection-diffusion equation to simulate the flow field and turbulent transport of water
vapor over an irrigated non-uniform terrain (e.g., rice paddy) where a porous (forest) and
impermeable (building) obstacle was encountered. In this research, porous obstacles
were classified into three density levels: high, medium and low. The simulation results
showed that the characteristics of flow field in high and medium porous density were
obviously different from those in low density ones. The height of mixing layer and the
accumulated value of water vapor concentration grew with the porous density. Further-
more, porous density levels also caused different turbulent transport effects in the flow
field.
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C, (= 0.09) 5 8L : MR IRBEE & (turbulent Kinetic
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vt ]—ak}wLprod—a ..................................... (2.16)
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FIH 25 5% &8 ~ %) 3 & % (Laser-Doppler
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k, =0.008U;

£ = kol.S/h
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14000 » FHIEEEEE H ke U, GBFHEYEE ik
FJEGE)GHEZ
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R 7 JE S ) T L T TR 924G SR (Acharya et al.,
1994; Hwang et al., 1999).Z [LE & » 7] & HIAE 5
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[0 - AimiE iR
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R K o 7 2R R F R O B (K
1R) > MREEEFR o ZKYR 32 215 R SH B (7 ph)
(s > (EIERURAE S (source cell){H IR T Al
I 3 EARPRIE I A > (B35 e 0 O B W s e 7%
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(Crown layer) JH &S 725 JRGH » 6f 7t fef o 52
hs oy, QR E  EE 5 6% B (Canopy  wind
velocity attenuation coefficient) » L7 [@ % & &£
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4.2 ANRESE

g Al N KRR E B P (Neutral) » KA
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IRF > BHLBERDA) I L2 G T ) B T L L )
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HAF TR ISR PV E R R
HIHER - FFBCEE T B » EiRE KRR+
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