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+ Theory

Like mass, momentum and heat.

Conservation of Mass: 22 = £+ 7.p¥ = 0

Conservation of Water: %52 "“"

Squ (0= 1,2,3) 1y 1z, ave so0ld, liquic and vapor phases.

Conservation of other Gaseous Materials: 242 = 22 1 ¥. 7y, = 5, (m M), Sy, s source or sink.

Gonservationof Momentum: ¥ = 7.+ ¥ (m 1op— g2
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in all equations the interest is to keep velocity 5o allterms were compared with horizontal term of velocity |3 2] = %2 because our interest is to retai horizontal velocites
in equations.
+ Results

Conservation of mass:

i Available data ndicated that the characteristic length over horizontal velocity i changing rapicly compare to time needied for

density (or specific volume) to change so this term is negligible even without considering specific volumes ratio.
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: Time requlred by x- component of horizontal velocity ¢, and its equal to 2 and its the same for y- and z-component of velocity;
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+ Summary and Conclusion
‘Simplification of basic flid equations is the fist step to provide a sensible boundary for an urban climate simulation problem. In this paper, we tried to provide a suitable
ramework for ongoing researches in this field. Current researchis a propositon for climate simulation models of urban areas, which have large grovih in size and remarkable:
population increase, and results can be applied for other purposes like:
analysis was performed based on desired data to calculate their values. Desired terms 1o be retained in the conservation of mass, momentu, were horizontal velocies

well. Basic converted form, and scale.

terms, and in the conservation equations of heat and mass of other atmospheric contaminants was the rate of change of potential temperature and the mass of air
contaminant, respectively. In order o evaluate the results of simplfed equations, observational data for 14 diferent cties (Atanta, Chicago, Dallas, Houston, Miami, New
Oreans, New York, Los Angeles, Philadelphia, Phoenix, Washington DC, Toronto, Vancouver and Montreal), which are selected based on a parent project, were gathered.
Observational data are provided by National Renewable Energy Laboratory (NREL) named Typical Meteorological Year (TMY3) for US cities and Environment Canada
named Canadian Weather for Energy Calculations (CWEC) for Canadian cities on houtly bas's. Data are analyzed statistically on monthly and yearly basis to find out mean,
‘maximum, minimum, mode and standard variation of important parameters in govering equations; wind speed, temperature and pressure. Data showed that pressure and
density changes are negligibl for different urban areas and ifferent time of a year, they both have maximum standard deviation occurred in Montreal with the values of no
more than 006 Kg/m3 and 8.66 mbar which with respect to mean value of 1.25 ky/m3 and 1010 mbar have less than 5% and 1% change, respecively. Wind and
temperature were highly variable as expected by sunlight direction during days and its absence during nights. Montreal had the most unstable weather conition between
those urban areas and it had maximum error for this simplification. Vancouver and New Orleans had lowest wind speed mode which made them more stable than other
selected urban areas and less generated error. The most important result of this paper is negligible variation of pressure in horizontal surface. We verified it by simulation of
Montreal. as the most unstable city, using WRF (version 3.3). Simulation lso verified that the maximur variation of the hydrostatic pressure in the modeling domain is less
than 1%.

for urban areas, scale of ‘square with i
for most of metropolitan around the world. Resulted equations are simplest form that should be treated for parameterization before using numerical methods for climate
simulation. Final resulted equations are as follows:
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