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Abstract: Frontal Area Density (FAD) of urban buildings is one of the important parameters of urban
morphology. Therefore, the quantitative analysis and its mapping play a significant role in the field of urban
microclimate research. It helps climatologists and urban planners mark out the detected ventilation paths, which
could improve the thermal conditions in the inner city. In order to determine an effective and reliable method of
analyzing the distribution of urban FAD, we took Jinjiang city of Fujian province as an example. We selected the
vector and the raster calculation model to simulate FAD. Considering computational efficiency, we analyzed the
obtained results from various scales and land use types. Two computer models were developed based on GIS and
geodatabase. Each calculation model has an advantage of its specific data type. Mean, maximum, minimum and
standard deviation of FAD for some chosen sample areas in Qingyang subdistrict were calculated and there were
significant differences between selected areas. The research shows that the vector model is more efficient than
the raster model. At the urban scale, the simulations of the vector and raster models are both consistent to the
distribution characteristics of buildings at the macro level. At the neighborhood scale, the results of the raster
model are more in line with building distribution than the vector model. When the scale of the area is reduced,
the differences between two models increase. The raster model is more stable than the vector model, and is less
affected by the resolution. In different land use types, the mean FAD values in business districts and urban
residential areas are higher than the others. In the raster model, the average difference between the two
resolutions of urban residential area is the lowest. In the vector model, the average difference of the green space
is lower than the other three land use types. Thus, the two models are applicable for sparse distribution areas, but
for building dense regions, such as business districts and city residential areas, the raster model performs better.
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(1) ARSI O A S R R A 3 3 B o
VLT 3T A ST XA AR B A AL O TR
R AN ) RUBE A ] T 28 2 B X 45 SR E AT 0 T
I WEFE B - O e RIS 2 PR RO HELAT H
JRTET B 8 E 25 [R] 73 A R AE B A T PR — B, Skl
WS R AT o ARy RO B, O R A%
2 ST AR R AU A8 SRR 22 S /N, SRS X AR
JEAR /NI, 22 S B2 R o i DXORUEE B AR AR
T3 R 1R 25 ) e A R I B A 45 2 o L A T o 2, A
MERBUEG T AR RE o TR X R, 2 Ff
BRI TR 2 ARG W o T RO B o
BRI R RCR USRI =R 2

R3 2D PRT A E A LR K S RE FAD RHE
Tab.3 FAD simulated for different land use types and resolutions by the vector model

e KA (100 m) K BAL(50 m)
e/ IME FoRAE FHE brif 2z Fe/ME RME F-HME Bt
Rl X 0.06 0.91 0.52 0.25 0.00 1.06 0.40 0.28
WifEE 0.06 0.84 0.44 0.17 0.00 0.91 0.38 0.19
AL E 0.01 0.97 0.37 0.26 0.00 1.01 0.26 0.25
Lt 0.00 0.67 0.12 0.14 0.00 0.57 0.08 0.16
T4 2MDPEET AE L2 A Mg 1522 FAD B HE
Tab. 4 FAD simulated for different land use types and resolutions by the raster model
e M AT (100 m) A M AR (50 m) A
e/ ME RME FHIE brif2E e/ ME FoRAE A bR
Rk X 0.08 0.89 0.44 0.21 0.00 0.76 0.37 0.18
Wit 0.09 0.60 0.38 0.12 0.00 0.59 0.36 0.11
AP S| 0.00 0.85 0.28 0.21 0.00 0.78 0.18 0.19
i 0.00 0.74 0.12 0.17 0.00 0.39 0.08 0.10
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(2) AN [ = i R 2 R 1 g 30l XL o AR R A A
BRZESE . HFRBUE R IX Sl A 2 X _E gl
ANITREAR: 5" N R /A SaB i D2 B L 1 DY 4 P
117 A A AE 58 DX e b R /A gl 0y 30 XL T R 2 R K
/INe 2 TR RS AN [ P 2R B A4 35 FIVEAN ) o FE R
b AR AR XL WS S 4 R e 22
St HUR BT /N s a2k T, 2 BRG] A9 45 2R
GEiTEEAAANR

LR BRI RACR b R AR AR A
7o RS ROBE B AR ST B Ok B A RS UL 45 2R
#5575 WL A3 A R AE — B, 3 WS A TR IX
FOBE L, WIS AR T ASCADL 235 3R L O d A0 B 737 5 A 50
A (ED /K o N ok 15 B I L & 87 3
g X Jak 2 PSR 80 T T 5 T ke T A U AR X, A
X SRR XA A AU A R A
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