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Fractal Analysis of Temporal and Spatial Distributions for Radar Rain
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By Susumu OGAWA, Muneo HIRANO, Toshiyuki MORIYAMA and Tatsuya ANDO

The temporal and spatial distributions for radar rain can be
analysed by fractal theory. The fractal dimensions of the storm
are calculated by the box counting with an average 1.38 for the
perimeters of rain , and the range between 1.5 and 1.9 for the
contours of rain rate. Moreover, the dimensions for the spatial
and temporal distributions are derived from the scaling of rain
field with the range 2.7 to 2.8, and the range 1.6 to 2.0, res-
pectively. The latter values coinside with those for the con-
tours of rain rate. By using the above results, the predictional
simulations for rain random process are calculated with the
midpoint displacement technique.
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Fig.1. Box counting method for rainfall area. Fig.2. Semivariogram for rainfall rate

2. 7379 NEFN

7523 VEIBR, AKNLCACSHUEAL EREELRLAAE T 7« VAL BT B ENTE B,
Lo HDHUES R, BEXRKORMNER L LVEIAN 3 ACHUESEE, kLD R EARBAD
HULESERATLNG. BCHUKAR, 2OoHHMNBSHERT XY, B, Ry 2289 v F 4 v
THT, BETIAEOES r L EOENOBEI»S 7 579V REDMERD SN B (Fie. 1BH) .

N o r-P ¢))
FRDDABFELOLE, TORBR7S 270 THD, BRBNEIRIRRYL, 25— J v 7EvwisHE
2RY. —H, BEMAMITBVWT, TOARI PAKECHEERRI L X, 27714V E00, 2R
MO EIANY AT 5L (Fig.288) &V, 75379V RAENRROLScRDON 3.

27(h)=E[z sn—2,.)?=h?%" @)

D=2-H 3
2T, r(h):23nV+754, EHFHE (BB, z.in 2. BALx+h, xBYZHAMR,
h: 2rMoERE, H:HurstBeds. 2L, Q)NBHREERN2EROFA, GUMNI-HER3B.

Mandelbrotix, ()i LR A2 PV EFEERT 5y v EBREAMHT, RACTEHEL " 2.

Bu(x)=1"12(B(x)) @)
TZC, Bulx):ERE7S Y VUK, | KWARHETFCHBZRIOBHY, B(x): 77 v vE#T,
ZOI1BMANHARTTH S, Fig.3lART LR, COMMBHOMMER BV, BILVWERH ST
SrRERE CHENCRETE 3.

FERM 77y VEBARBRHRE, BXOTAIY X addah, 2 CcRPEAEMEELRT. T7
by, (DRNTRILELOFM oML T, EHE0, FRIOERSHTIREERr 2OMCBEEHRAS
FETH5. HAR, ZMIMT A PREFRODHOMEBR(x, y)RRRNO LS kT 5,

R(x,¥)s[R(x-8,y+d)*R(x-8,y-6)*R(x+5,y-8)+R(x+8,y+8))/4+0"r (5)
ZCT, 6 PEKETFHBOL/2TH5.

ZOE3K, 7929 ME&BYIav—va vCRBFELT VI Y X AT, HEREREZE SIS
230, BRAKRSVWTD, REBETALTY Xahppse 1012,



IO
R
8858

» IO
1
BR&

Brownian motion

w I O
l‘.“ \
B5°B

pink noise

1/f fluctuation

white noise

Fig.3. Fractional Brownian Functions. Fig.4. Radar site at Mt.Shakadake.
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Fig.5 Hyetograph of total rainfall Fig.6 Fractal dimensions of temporal distribution

Table 1 Fractal dimensions for rain and cloud

RAIN TYPE PERIMETER* CONTOUR SPATIAL DISTRIBUTION TEMPORAL DISTRIBUTION
LAMINAR 1.37 1.5-1.9 2.73-2.75 1.6-2.0
CONVECTIVE 1.39 1.5-1.7 2.68-2.69 1.6-1.8°**

x:Fractal dimension calculated from the weather satellite.¥x:Refer to 13).
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