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Previous Satellite Derived Hail Climatologies (Cecil (2009, 2011
and Cecil and Blankenship (2012)

« TRMM Microwave Imager (TMI) — limited to 35° S to 35° N

« EOS Aqua Advanced Microwave Scanning Radiometer (AMSR-E)
limited by 130 am/pm local observation time

Advantages of using NOAA (NOAA-15 through NOAA-19) and

EUMETSAT (MetOp-A and MetOp-B)

e 1998 to present
« Multiple satellites — near global coverage every 4 hours
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Satellite / ground observation matchups

e Storm Report data from NOAA's Storm Prediction Center
(SPC) Time, location, and hail size

« Satellite Data: NOAA-15 to NOAA-19, MetOp-A

« Collocate these data according to these criteria:
5 minutes, 25 km, 25° local zenith angle

« 6823 total matchups for all years

Number of matchups and satellites used

Satellite 2000 | 2001 | 2002 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
NOAA-15 X X X X X X X X X X X
NOAA-16 X X X X X X X X X X X
NOAA-17 X X X X X X X X

NOAA-18 X X X X X X X
MetOp-A X X X X X
NOAA-19 X X X
Total 110 327 313 372 430 480 673 731 1089 922 627 749
Matchups
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Average brightness temperatures as a function of AMSU
observation frequency and SPC hail size for 2000 — 2011.
Shown in parenthesis is the standard deviation.

Hail Size TB89 TB150 TB183+1 TB183+3 TB183+7 #0bs | % of Obs
P 233.8 213.2 217.9 212.4 206.9 =196 76.2
= (33.4) (37.9) (21.8) (30.1) (34.8)
20.8
1" to <2” 230.7 209.6 214.0 207.6 202.5 W
(34.8) (38.3) (23.0) (31.2) (35.6)
., ., 226.5 204.5 207.8 201.4 197.1 2.5
>2"t0 <3 | a5 g) (38.6) (23.3) (30.9) (34.9) L
e 223.6 197.5 196.8 190.7 189.0 o 0.5
(43.6) (43.9) (28.0) (36.9) (39.5)

 TB'’s decrease with increasing hail size for all AMSU
frequencies.

* For any particular hail size, there is generally a
decrease in TB with increasing AMSU frequency,
especially between 89 GHz and 150 GHz. This
supports the physical basis of the sensitivity to ice
effective size to higher frequencies.

« Among the 183 GHz channels there is a general
increase in TB as the channels peak higher in the
atmosphere.
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CICS Threshold Algorithm

« AMSU-B Channels (finer resolution)

e 2000 — 2009 training period

« Mean TB’s for 1" or greater hail size (24 % of
matchups)

« TB89: 228.2°K
« TB150: 206.9°K
« TB183+/-1: 211.1°K
« TB183+/-3: 204.6°K
« TB183+/-7: 200.5°K

Ferraro, R., J.Beauchamp, D.Cecil, G.Heymsfield, 2015, Atmospheric Research, 163, 24-35.
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MHS Hail, June 23, 2015, Channel 2 (157 GHz) MHS Hail, June 23, 2015, Channel 2 (157 GHz)

Satellite overpass: 20:50 - 21:00 UTC
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Conclusions and Future Work

AMSU/MHS measurements have the potential to detect and
map hail events over the United States and even globally,
using either the CICS threshold method or the MWCC with
hail flag.

Use of AMSU/MHS data allows for better temporal and global
coverage, especially when these sensors are aboard several
satellites with differing equator crossing times.

POD values reach about .40 for years having the best
satellite coverage. Relatively high (0.70) FAR values may be
due to there being no spotter reports where there is no hail
which may bias these values.

For individual hailstorms, use of radar animations might be
particularly beneficial for better understanding of
similarities/differences in the timing of satellite-detected hail
vs. surface reports.

Use of regionally or temporally varying thresholds or TB
depressions instead of absolute TB values.

Incorporating freezing level data to decrease false alarms
where satellite data indicate hail that melts before reaching
the surface.

Applying the CICS threshold technique to satellite
intercalibrated swaths files.
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AMSU B Hail, October 2008
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