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C. Multi-resolution wavelet decomposition . E. Estimation of parameters and results
| » The assessment of inter-scale decomposition of fields - The JMA’s (Japanese Meteorological Agency) Radar-AMeDAS (Automatic Meteorological « Between 2006 and 2009, in * Multiresolution decomposition is applied to
| can greatly improve our understanding of the spatial Daf[a Acquis_ition System) Fjatasets are a highly-accurate composite of 19 weather radars each area of s'Fudy, .1-hou.r each ev.ent.. Th.e parametgrs of the folded
distributi f hvsical 0O al calibrated with a dense raingauge network [, events with rainfall intensity stable distribution are estimated at each
'Str! Ut.'on O g.eop ysica Processgs. ne practlca - Rainfall fields with 1-km resolution are decomposed using the discrete two-dimensional Haar above a pre-established scale for the 3 directional fluctuation
application, derived from this study, is to downsize large- wavelet transform at different scales (resolutions) [2l. threshold were considered fields. In a128-km squared surface, the

scale precipitation data into finer scales suitable for fkm Bes. e for analysis. sample sizes are:
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 This research aims to reveal self-similarity in the North-South o pa— (mm/h) 216 16129 3969 961 225 49 9
distributions of local fluctuations of rainfall, which can be Direction .. ESST'Vt\_’eSt ~~~~~~ Diagonal Niigata 5 210
_ _ _ _ Irection ‘A ot _ _ _
obtained by passing radar-derived rainfall datasets through Direction el . o41  * No-rainfall areas (intensity = 0) reduce the
a discrete two-dimensional wavelet transform. \ o\f“’?‘,'.‘,‘*», ate P | Nagasaki 5 2292 sample size, hindering the estimation of
! SR LA parameters a and y.

«  The multi-resolution wavelet decomposition produces 3 : Scaling fU”C“O”E SRR O S | e Hokkaido 4 164
:_(Local means) : e | | Bt |

directional wavelet-coefficient sets at each scale. ' Ly - Examples of typical inter-scale behavior of estimated parameters a and y:
 For each set, the parameters of the best-fit folded stable | | = 4. 4 ... .. , : Wavelet transform : ) 2.0 ® — PE— ‘ 1
distribution are estimated (Iocal fluctuatlons) ....... ° . ® : Exponential growth: .‘ ..... .
| . S RSy T % ........ 15 .. .................................. ' —é ‘}/m ’}/ZZH(m 1) .....’... (
 The procedure was applied to highly-accurate radar- N%r_th-St_outh ““““ EastWest - N | a S S N &
. : . irection  ..-*° oLV jagona : L S R R R R T L 3
derived datasets with 1-km resolution. A Direction “a  Direction 1.0 ; Low variation of a : RS ¢ 5
- N e UF QA - TM h [ { ‘ ¥""Scale index m = log,(scale) + 1
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B- Area Of StUdy and types Of ralnfall (Loca?means) A2 o > X WT o Average results in each region: s
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Isolated convective storms, tropical cyclones, rainfall caused by cold < mw Diagonal (D)
frontS and Statlonary frOntS take place aCross the Japanese ISIandS NOte .................................................................................... Region nnn
- 5 areas of study were selected, each covering a 128-km squared The . The two-dimensional figures
Surface y J decomposition above showing local fluctuations Kanto 209 1.48 0.43 0.11 0.96 1.48 0.45 0.11 0.97 1.47 0.46 0.06 0.96
I » can be repeated _correspond to the absolute Niigata 203 1.49 0.42 0.10 0.96 1.51 0.45 0.11 0.97 1.48 0.43 0.05 0.96
at coarser scales  walues of ine wayele: coefiicients Miyazaki 239 1.45 0.53 0.11 0.97 1.42 0.48 0.16 0.96 1.43 0.55 0.06 0.97
R it St = B D

) A = . -
.‘ Hokkaido 155 1.47 0.46 0.06 0.97 1.48 0.46 0.07 0.97 1.45 0.47 0.03 0.95__
D. Folded stable distribution and criteria for self-similarity V: Number of events for which self-similarity holds -
. R2 Coefficient of correlation of the exponential curve
- Wavelet coefficients adjust well _ Estimation of the best-fit stable
] distributionsl3], they are a SR @ Ordering the Fe)(sj’%imated estimated
function of only 2 parameters: 5 A wavelet N cat ! _ _ - -
i\ characteristic exponenta and . coefficients empirical g&fgp'rlca' - * Theresults are average values without differentiating the type of rainfall.

However, the excellent average correlation reveals the success of
applying folded stable distributions for revealing self-similarity.
« Currently, we are studying the physical meaning of parameters a and H.

. scale parameter y. pdf
' wavelet coefficients

0
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it . The distribution of absolute i~ New Estimation of the best-fit folded stable High values of H and low values of a denote sharper fluctuations fields and
llyazaxil 2 ‘ : : distribution with parameters a and y . .
= > > S values can be modeled i approach :  Ordering the — 1 higher frequency of extreme values, respectively. Hence, these parameters
%' gc"' R PP . with a folded distribution [l:=»introduced ini _ ' 1 oo Sg}'mate Smpiical are definitely related to the type of rainfall.
| * aandycanalso be ithis research: ™ " avelet - cdf » Further research on this matter is aimed to statistically reproduce rainfall
estimated, but the values e cosfficients ’ e?fp'rlca| estimated fields (at the same or even finer scales) that go through particular physical
might differ fromtheones g cdf conditions. In this way a better understanding of rainfall spatial distribution
References of the unfolded distribution. 0 wavelet coefficients 0 can be achieved.
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