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Hailfall Prediction Technology and Evaluation Metrics Derived from Social Media Posts
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Frequent hailfall damage in recent years due to climate change has made developing hailfall prediction technologies an urgent matter worldwide.
Conventional methods often suffer from false alarms, such as instances where hailfall is predicted but does not occur, highlighting the need for
improved reliability. Furthermore, there is difficulty with prediction accuracy evaluations due to a lack of data necessary for observing short-term
and localized weather phenomena.

To address these challenges, the Toshiba Group has developed hailfall prediction technology that minimizes false alarms by identifying precipita-
tion particle types in three-dimensional space using a Gaussian Mixture Model. Additionally, we have proposed new evaluation metrics (prediction

success rates and overprediction rates) based on commonly-used social media posts and applied them to the development of the technology. We

have confirmed a prediction success rate of 98% and an overprediction rate of 12% through demonstration experiments.
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Cyber-physical system (CPS) targeted by weather data service
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Weather data service system overview
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Hailfall prediction process
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Comparison of hydrometeor classification results obtained by
conventional and new technologies

Eleo ZOFMEAVLZETRETFHICEBI2EEHHD
ZEIR D DS A LTz

23.2 [EFEEET R

WS BRI T IR ClE, BZE N — T DMEkBAF L &
TR TR IC B W TR EOBE O FHEIICHVWT» A
AT PUHEEFE YR, BEEBROFENSEALE, <
ZTIE, 3RILOREAKRLFHIRIKE RS, H EETKOBE
PR TICEE L s KN TR 2L, CoRE%
b7 LTV AEERLEOH T AEETOBEIFHEEEEL
TREEMHEE THIT 2, i, BEHROTHERDLS,
BB V77— b2 AT 2B RET 5,

3. SNSZFRLIIRE T RDE BRFHEER

SNS#faix, MEIroMTENTRTRINDIILR, &
Bt S L 7o IS 2, SNSoftRRELT
Bfao ERESGIERIME N nTr — AN %Lz
Epn, #FRH S SR E OB 2R D, %
TT, #SNSH#FEICOWT, ZhZnAfEHb S & i)
Wi Z Ri7zd, SNSEARH A 5 — 8 O B HE DUN O 35 7
B RH TR, E-BFEEL D5 —ERE oM,
BB LTc AT EE LT, ZOEIRINICED
SNS#faaFIHTHIET, BETHREOH L WiFliE
2 (PR, @ THE) 2L,

N5 DI EIE S Z 7V — T HEICER LT
7, PEROETE T HEHT TR L O RSOl d R EE T H
%, LL, SEIOEMFAF L, EBRIcIn s o it
BAEALCHETHRGEZGL, 94—y —ii%s
EIC X BEAMBAS & D B EDTTET,

3.1 FifllpgThE

%9, SNSHFE M2 55 km BUN, S ONSNS # 75 i

49



56 1 REIDNICKEE Pl 7 7 — b &2 A TE BRIy
FSNSE RGO FHNICHRIN L2 T2, FHIBIHEL, B
B b LML 74 SNS AR D 5 F NI B L 7]
ATHD, BEDHL LB LSNSEHE2TTHTEL
BAIT100 % E72h, INEWIFERMEKL 2R THITE
2l HRT, FURIIEEZ, BEHLEFHMLFH TR
BObolHAETHL BN ETREFABEOIRETH S,
51T MBI D BAR N 5T R A2 R T,

3.2 BRIFAIE

%9, SNS# b A 520 km LN, S U8 SNS # i i
05 2R EINE EBRICHE D EL, ThUNE2EE
BLET D, @R TFHERE, BEFHTI—bEERLE
BN LT, BETHT I — MBS oTcKRE S
LTho BB OB A&THD, BETHTI— 24
L7z 2 LT, & CHEHDHDSNS#EELH 2854
C0% LD, THMECIFEBFOBRE TH TS —
BOZERERT, BETHERE BEHOETHILTHT,
BB 7o B G TH RN 2R Y L FE DI
Thd, R6IHEFEFHHED AN EEZ2 TR,

4. PEET RIS R

2023 HFC, BAEL -l E T IHIEAN O AL T B2 K
ML, SETRLZFHEiTEEREEZ VT, FHREDE &R

] BETTS— NEER LIS |
S s} N D |
- T Hll g
?// I%/,\JEJZ%O)SI‘\IS&?TJ —
NP IAD
TS
FHIRHETS
SNS# it ENrSDOIY 7
o Z‘\:'ﬂiﬂéES km®F)
N ’; ><1\
s DIMIG)
— BE
o SNSTHEEHAICEUTRBINEROTOFARNORE
(ZZTldan AR

0 +o0 SNSTREBHREICE L TRRBSNIIRTE (I TIF10H V)

SNSTHEEHRAICEALTRESh
BRBOHRO T AR ORTER
FRIRINER (%) = 100
ARy p————
e

=%x100=40%

5. FRIMEhEDFTES
COBITIETFRIATRIZA0 %1755,

Example of calculated prediction success rate
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Example of calculated overprediction rate
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Result of hailfall prediction accuracy evaluation experiments
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Result of hailfall prediction lead time evaluation experiments
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