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Defining the Interest
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GIS (Geographic Information Systems) is one of the most popular sources of 120 -z *

computer technology integrating an unlimited amount of attributes and databases — - _ physical blending height
that are relevant to a specific geographic area. GISis most popular for aiding in /
challenges such as de forestation, overpopulation, and natural disaster, but it also
has the capability to aid in more technical studiesaswell. GISisused to study a wisrwen
windfield area with 2-km radius in the Atlanta Metro Area by running the Flux
Source AreaModel (FSAM).
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Methodology

Figure 4 displays the one-dimensional model of the
equilibrium boundary layer which originated from
(Schmid, cit. below). The wind is moving toward the
east. Notice that the figure shows the buildings and
different species of trees that contribute roughness
elementsto overall dispersion pattern.

The earliest studies of surface aerodynamics involved
observations of airflow over aflat surface, such as a metal
platein awind tunnel. Field experimentsin the last two
decades have measured roughness parameters for more One of the most basic morphometric algorithmsis

Figure 1. shows the stug etropolitan

urban e_nvironments. In order to avoid the need to erect tall cit.). It relates the parameters z, and z,to the
towers in urban area, geographers have developed anew _ _ average height z,, of the roughness elements. The
»=of Morphometric Method parameters z, and Z, are dependent not only on the The figure 5. (above) is the the output aspect of the flux source area

model (FSAM) that is used to generate the wind direction. In order
aerial photoaraohs and field survevs to determine the Clearinghouse, and the aerial photographs were obtained from the Georgia Department _ _ _ : : : : :
di mengi on 0? ?c?ughne& elementsjey(Z) an equation or of Transportation. The georeference database was stratified into three scales: (A) the shown below (Grimmond and Oke, op. cit.). The ellipse and also XIS the semi-major axes. Figure7, isthe
areamodel (FSAM) to define which part of the ground ﬁT’;he. pl an;r j\_rea Of. rougr}ness e;llemen;s, Ap, and
cover will contribute to the parameter to be calculated. All the horizontal dimensions Of roughness elements,
of these components can be brought together in a
geographic information system (GIS) to display how land A.

surface elements (buildings, trees, shrubs, etc.) influence the
values of aerodynamic parameters.

SOURCE AREA MODEL: Dimensions of effect level isopleths

realistic landscapes, such as those found in suburban and the height-based approach (Grimmond and Oke, op. Figure5.
morphometric method can be combined with a source area
technique consists of three components: (1) high quality Orthophoto Quarter Quadrangle) below was derived from the Georgia GIS Data for messuring the parametersin Urban areas is of the dllipse. Variable (d) is the one of the semi-major axes of the
aerodynamic parameters to be calculated, (3) aflux source slements, y,, the total surface area ground cover,
trees, p isaporosity coefficient for trees, and Cisa SVIU* =1.500 ' Sensor

drag coefficient. The FORTRAN programis : —
. . . . . OUTPUT: max. effectat X = 242 m; Xmin= 566 m
comprised of calculating the wind directions for the / d

EFF % CMAX-% A(m) E(m) D(m) XD (m) AR (km2)

90° and 45°, also calculating the average height and

dlameter Of the tre& 10 67.7 111 40.2 15.6 22.8 0.719E-03
20 47.2 9.65 55.2 21.8 28.0 0.159E-02

30 31.7 8.69 74.1 28.1 35.6 0.297E-02
40 21.5 8.03 95.6 346 46.0 0.490E-02

Classification

06 50 14.2 751 123. 421 60.0 0.785E-02

27) App ? P 'a_f) ?AP 2 60 9.2 7.08 156. 511 789 0.123E-01 :

. Pb 7 P APt ¢ :

" . 5 70 58 671 200. 624 103. 0.193E-01 -« -
2 b t ‘ 80 35 6.38 257. 771  136. 0.308E-01 a8

P 90 1.9 6.08 337. 97.0 181. 0.507E-01
AT ; 100 1.0 5.80  452. 125. 249. 0.876E-01

Define Primary Classes 3 3 Figure 6.

Figure 7. The output values for the ellipse.

The morphometric method can be combined with a source area
middle and on the right displays the Aerial model to map the spatial distribution of the roughness elements
photographs of the urban areas. which contribute to actual surface roughness effects which
contribute to the actual surface roughness at a given
observation height. This analysis technigque requires the
following: (1) high quality aerial photographs and field surveys
Comantratione_cling for Measurements of Turbuient Fluxes and to determine the dimensions of roughness elements, (2) an

Generate Spectral Signatures xperimental Design for Flux. Measurements. Matohing the Scale of the equation or agorithm that relates the dimensions of the
Observations to the Scale of the Flux - H.P. Schmid, Dept. of Geography, Indiana el ementS tO the aerodynami C parame'[erS and (3) asource area

University, Bloomington, IN, USA. GGIETH, Swiss Federal Institute of
Technology
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Figure 3. The photo on the top left displays fE 7’,) 0.4 _
the DOQQ (Digital Orthophoto Quarter Z0? 24?24 93’? _ CabLybzp? thtLytZHtg' '

Quadrangle) of Fulton County. The photo ;3 AT 3

|dentify representative training area

)N

O A et e ozeriand : model to define which part of the ground will contribute to the
access date/time: 7/26/02, 12:43 pm parameter to be calculated. All of these factors were brought

Figure 2. (shown left) displaysthesteps  Crystal Cauthen (Talladega College) _ together in geographic info.rmation systems (GIS) to display _
in classifying the spectral signatures. Grimmond, C.S.B. and T.R. Oke, 1999, J. Appl. how land surface elements influence the values of aerodynamic

Evaluate Classification Olayiwola Taylor and Dr. Randall Mandock (Clark Atlanta University Meteor., 38, 1262-1292. parameters.

analysis technique called the morphometric method. The

height, but also the shape, density and distribution
model to map the spatial distribution of the roughness : : : : : : C of t?]e surface dernentasp Incl ud“}]/ more of these to consider executing the model, the sensor height must be
elements which contribute to the actual surface roughness The dimensions for a morphometric analysis can be defined by using a combination of heracterigics into th aI th 9 th calculated. In figure 6, (below r’ight) the variable (a) is the distance
effects at agiven observation height. This analysis field surveys and aerial photographs such as those shown below. The DOQQs (Digital CharaCterstics Into the agorithm increases the - ! ' . .

: precision of the method. A more suitable algorithm between the ellipse and the sensor.Variable (e) displays the digance

algorithm that relates the dimensions of the elements to the regional scale, (B) thelocal scale (10°m), and (C) the micro scale (10" m). algorithm has to consider the average height of the output table of the measurement of the resulting ellipses.

L. The subscript b refersto buildings, t refersto

; , INPUT : Z =30.0m; Z0=1.100m;L=-9.00 m;




