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Abstract: Severe convective weather is hard to forecast because of the character of small scale and rapid de-
velopment. Fuzzy verification methods can get evaluation information at different spatial scales by using a
spatial window or neighborhood surrounding the forecast and/or observed points, and are introduced into
the verification of severe convective weather in this article. Focusing on the three types of severe convec-
tive weather, some operational nowcasting products like as one-hour reflectivity extrapolation product of
the Chinese Meteorological Administration (CMA) SWAN (Severe Weather Analysis and Nowcasting)
system, are verified using the fuzzy method. Then, three ideal severe convective weather models are also
built and verified to give a further study on the above-mentioned methods. The results show that compared
to traditional metrics with the stagey of “point to point”, fuzzy verification can glean additional information
in different scales and evaluation strategies, evaluating forecasts more comprehensively and objectively.
Based on different evaluation strategies, one forecast has different optimal scales and each fuzzy verification

method has its own feature and application. When forecast has large bias, fuzzy verification methods can
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still give effective or “useful” scores while traditional metric can only give poor scores. For the severe con-

vective events with characteristics of high thresholds and small scales, the fuzzy verification methods inclu-

ding minimum coverage with low fraction, fuzzy logic and multi-event contingency table show more poten-

tial value than the traditional ones.

Key words: fuzzy verification, severe convective weather, nowcasting, high resolution
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Fig. 1

The fuzzy treatment of spatial scale with the same event by traditional

and fuzzy verification methods

(a) observation, (b) traditional verification, (c¢) spatial scale fuzzy verification
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Fig. 2 The radar reflectivity (unit: dBz) observation (a) and 1 h extrapolation forecast (b)
provided by NoCAWS during a local storm on 13 September 2013
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Fig. 3 Fuzzy verification on 60 min NoCAWS radar reflectivity extrapolation
forecast at 08:16 UTC 13 September 2013
(a) upscaling, (b) anywhere for minimum covrege, (¢) 50% for minimum coverage, (d) fuzzy logic,

(e) multi-event contingency table, (f) fraction skill socre
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Fig.4 The radar reflectivity (unit: dBz) observation (a) and 1 h extrapolation forecast (b)
provided by SWAN during a squall line process on 30 July 2014
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Fig. 5 Fuzzy verification on 60 min SWAN radar reflectivity extrapolation forecast at 16:24 UTC 30 July 2014
(a—f) Same as Fig. 3
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Fig. 6 The radar reflectivity observation (a) and 1 h extrapolation forecast (b) provided

by NoCAWS during the extremely heavy rain of Typhoon Fitow on 30 July 2014
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Fig. 7 Fuzzy verification on 60 min NoCAWS radar reflectivity extrapolation
forecast at 21:29 UTC 7 October 2013
(a—f) Same as Fig. 3
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Fig. 8 The ideal model diagrams of thunderstorm cell (a), squall line (b) and large-scale heavy rain (¢)

(Contour line is for 0, 5, 10, 15, and spatial resolution is 1 km. Rectangle area indicates the verification scope)
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Fig.9 TS scores at different neighborhoods of thunderstorm cell (a) and large scale heavy rain (b)

forecast with 10 km distance bias

(Black solid lines indicate traditional TS score, while the colored lines indicate upscaling method)
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(Solid lines indicate fuzzy verification, while dashed lines are for the traditional results)
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(Solid lines indicate fuzzy verification, while dashed lines are for the traditional results)
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distance bias for neighborhood of 33 km

(Solid lines indicate fuzzy verification, while dashed lines are for the traditional results)
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