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Time and Spatial Distribution Estimation of Physical Parameters and Singularity Detection

RN gkt Wl #4 T
Toshiki Takeuchi  Takeshi Okadome

B =

PIHARIZEZ o 72 FK 30 £ 7 AEMDO L 574 100 12 1 B EbN D RELAR (BEM) YU T, FEncFls
5o MRICEEL V. RN, BRICRRUZBEEPBI LT -2 LR, RESANLER - T—2DZ
EaRT. 2L, BEOLIITEIZHLIIWILRE2EDTHRELTIEIRL, EREREOE LTHLNS I LI
EET 5. AWIETE, [TV TERICHHIOZ N (100 FI2 1 EEZ S EbNs L 57%) KEMOWRAZH
e U, WHEORZERDMHEE & R R SRR TE2ZRET 5. WEROMAHE T, SRKEL Y LR
B oy 2MAL, i% Dt HEZfiE X2 3REZHEE T 5. EMDAHEIZLD, @REL IR Rni
BIZBEWT R RS TIEZEA T MR H 5. WESRMTIETIE, & 5HIRORKRERRIT — X 285
RN ZEH L, MRRRINIBITBERT ML L iRou%EH LD 1 ).fei IO . ZIRTZEM ETE 2 st
BU, —EOMLHEREE (BIfE) &2 & THMORRIZ LICREZHES 5. PHERE LT, BARIZEW
TBERITF SRS D - 72 20 AT ORI LU, BETIRIC iofiﬁ%@@%ﬁ,ﬁ%$< MEFIZHZ 5N D PRGEL 7=,

For abnormal weather (singularity) said to be once in 100 years like heavy rain in July 2018 which happened to
western Japan, It is generally difficult to predict in advance. Singularity refers to phenomena and data that deviate
significantly from phenomena experienced in the past and observed data. However, it should be noted that any
phenomena that occur every year are treated as normal ones, not as singular points. In this study, we propose time
and spatial distribution estimation of physical parameters and singularity detection methods for the purpose of
detecting unprecedented singularity in the weather (which is said to occur once in 100 years). In time and spatial
distribution estimation, high accuracy sensors and low accuracy sensors are used to correct individual sensor values
or estimate missing values. By time and spatial distribution estimation, there is an advantage that the singular
point detection method can be applied even in areas without high precision sensors. In the singularity detection
method, the precipitation time series data of a certain area is converted to a partial time series, and each vector
in the partial time series is associated with one point in the multidimensional space. The neighborhood distance
is calculated in multidimensional space, and the anomaly is judged for each partial time series by comparing the
fixed reference distance (threshold). As a preliminary experiment, we verified whether the proposed method could
capture the singularity of the object quickly and reliably by the proposed method, for the 20 regions that had

singularity in the past in the precipitation amount.
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