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Abstract ENTLN Results (2011-2013) GLD360 Results (2012-2014%)

Many meteorological applications use lightning observations = Most notable spatial feature is the expansion of the region » The GLD360 has a large region Relative DE (%) 2012 2013 2014*
from both ground- and space-based lightning detection surrounding CONUS with relative DE >50% with relative DE greater than 30%, W.Hemisphere 204 24.4 22.1
systems. These systems detect optical or radiometric » Performance improves in each geographical subdomain, with no clear land/ocean contrast |CONU5, 55.6]56.6] 465
emissions from Ilghtnmg,dand their flata t?]re fgrowm? N with the best regional performance (71.9%) over CONUS » Performance appears to be 22:::: ‘:":’i ‘:’ZZ :’;:
T e atons e soa o oo o v [+ The iy relae fiash DE generaly exceecs 15% 50y || Improvns,arougn he paril S5 s i o
and public safety applications. As the variety of users the Wegte_rr_1 I—!emls_phere (North America), but large day-to- : g. : . .

. . . . day variability is evident = Dalily relative DEs further illustrate the improving GLD360
expands, it becomes increasingly important to understand | o erformance
the detection capabiliies of these networks.  This " Average distance and timing offsets between matched P | | |
presentation  briefly introduces multi-scale  lightning LIS/ENTLN events are 10.8 km and 25.0 ms (not shown) " The dally relative flash DE generally exceeds 25% in North
observations, and then describes the performance of = The average timing offset is positive, but the ENTLN reports America (100/.0.m _the Western Hemisphere), but large day-
ground-based lightning detection networks. This study its first event before 48.6% of LIS flashes begin to-day variability Is evident
evaluates data from the Global Lightning Dataset 360 P P T R e PR e el b TR T
(GLD360), World Wide Lightning Location Network W.Hemisphere 216 280 314 270 | - B
(WWLLN), and Earth Networks Total Lightning Network e e e Bl | ) “\
(ENTLN) relative to the Tropical Rainfall Measurement . America 54 | 113 | 115 | 96 | L]" ,’1 ‘ ).ul \ | |
Mission (TRMM) Lightning Imaging Sensor (LIS). Direct e s mr e 'H it 1) il )”'ﬁ"u[ | Wﬁ," AL
flash-by-flash comparisons allow analysis of the relative (@) pally ENTLN DE (Western Hemisphere) M il | | . h
detection efficiency (i.e., assuming LIS is truth), the location e s ST
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and timing differences between matched flashes, and the
characteristics of matched and unmatched flashes. This
Information will help lightning vendors better characterize
their network performance, and will provide operational |
users with important insights as lightning data use continues o
to grow. Since these ground- and space-based networks
detect lightning differently (i.e., optical emissions versus
electromagnetic pulses), the close proximity of matched
flashes Is important for GOES-R Geostationary Lightning
Mapper (GLM) risk reduction activities that seek to blend
satellite- and ground-based lightning observations.
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Motivation and Objectives || fisriifissiiiasii
- Motivation Matched LIS/ENTLN Distributions

= Although the expansion and improvement of long-range
lightning datasets have increased their applicability, these

= NLDN data helps characterize flash type (CG vs. IC),

applications require knowledge of network detection 1?ItIIO\r/]vmg Investigation of the LIS characteristics of IC and CG - Sr.-t ._r:_.:r_ . e - "
capabilities. ashes I = T T - N

d Kk ed £ alat hins b i 9 = The ENTLN detects the strongest LIS flashes, and the LIS "o m in Ll
Improved knowledge of relationships between satellite an characteristics also indicate that CG flashes transfer more 'Dt" . P k-
ground-based lightning datasets will allow researchers, charge than IC flashes ol R I_ :: {' " ") T _

algorithm developers, and operational users to better .
J P X * MNEG = Maximum Number of Events per Group

prepare for the spatial and temporal coverage of the _
upcoming GOES-R GLM. = MGA = Maximum Group Area WWL I_ N ReS u ItS (2009—2012)
' ' : - : : =T P LT LT w0 B s g iU | WWLLN DE (%)
m Ob Jec’uve Confirmed CG Ambiguous IC Ambiguous CG Confirmed IC Unmatched Only NLDN - o ;"L:-Iip_ ' en "d _. ' g <5
Voar (Stroke Couns)  ENTLNCG ENTLNIC ENTLN CG ENTLNIC  NoENTLN NoENTLN o | ™ ' == B o 5-10
= Document the present ground-based network (GBN) car(StrokeCount) " \IDNCG  NLDNCG  NoNLDN  NoNLDN  NoNLDN NLDNCG o SN | 10-15
0, 0, o, o) 0, O, 15‘20
nerformance and illustrate how it varies in space and time. SYRS (351542) 17.0% 207% e1% 2672 2408 47% 20-2:
! ! A : LIS Ch isti ,
mproved understanding of GBN detection capabilities will Aracteriobics - 50
: : : Duration (ms) 24.0 21.6 18.3 11.8 5.1 12.2
enhance their use in weather research and operations. Area (k?) 1254 v ey 2502 | 1973 | 3160 | Sy
MNEG (count) 14.9 9.6 9.6 7.7 6.8 11.0 M=l = g g 8 g SR Bl =
DO m a| n an d Data MGA (km?) 376.4 251.9 249.3 200.4 1761 | 282.9 o il |

= Domalin = This Comparison prOVides o NLDN Estimated Peak Current (kA) for Matched LIS Flashes Time Period Overall Land Ocean N.America S.America Metric (2012) WWLLN
= ~38°Nto~38°S i insi i %01 aOnyNLON(USH)  AINLON (147073) 2009 o P a8l 2.3 DE (%) 9.2

| 2 o important insights into the 20 v oo T8 s o - oo —

= Prime Meridian to -180° W amblgglty.of f!ash 1 2017 51 58 152 87 e R

. Datasets classification in both £ 50 2012 o2 loal1731 107 7.9 Single Stroke% | 67.5

datasets 5 ] 4YRS 75 52 147 87 4.0
. _ 2 0.
TRMM/LI_S Flashes | = 67.2% of the Ambiguous IC © 7, ]
= Group times and locations flashes have NLDN 0 - Summ aly
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fhset”;]r?:beid upc?l?skv?/gglfrltcs:g imate;pemm(w = WWLLN detected 17.3% of all LIS flashes over the oceans
J (2009-12), with most oceanic grid cells having relative DE

range (0-15 kA) values above 15%.

" Ambiguous IC flas_hes appear to be mostly IC, with some » The ENTLN and GLD360 had large regions of relative DE
true CG flashes mixed in .
greater than 25%, with no clear land/ocean contrast.

-50 to -25

= ENTLN Strokes
= Originally examined flashes

» GLD360 Strokes
» Reduced domain (only to 25° S)

= WWLLN Strokes s Findi ' if\/i
E;r;orl:ggs llustrate the challenge of classifying IC and CG * The GBNs detect the strongest LIS flashes, and the LIS
|\/| el h O d S characteristics indicate that CG flashes transfer more
Confirmed CG Ambiguous IC Ambiguous CG Confirmed IC Unmatched Only NLDN Charge than IC flashes
* Flash-to-stroke comparison i Year (Stroke Count) oo ol c R DN xoibN Nones [ ® 67.2% of the Ambiguous IC flashes have NLDN estimated
= Match individual LIS flashes )\ 2011 (122707) 15.5% 15.9% 66% 26.7% 308% 68% peak currents in the ambiguous weak +CG range (0-15 kA)
with GBN reported strokes 2012 (118958 19.5% 17.4% 104% 274k 2% | Zo% = |Improved ENTLN performance likely reflects the
2013 (1098677) 18.6% 29.7% 7.3% 24.0% 17.5% 2.9% . . . .
= Relative detection efficiency 3YRS (351542) 17.0% 207% 81% 26.1% o 77 |mplem_entat|on of new waveforrr_] processing algorithms,
(DE) is the number of LIS the addition of sensors, and the incorporation of waveforms
flashes seen by the GBNs Depictionof a matched from WWLLN (beginning in December 2011).
= Spatial criteria e Disclaimer = Despite the variability, each network appears to provide the
_ . ] coverage necessary for many meteorological applications
= Within 25 km of any LIS group (i.e., the furthest north, Each of the g_round based netvyorks he_ls strengths anq ) diff " y | Y J PP
south, east, and west) weaknesses in terms of detection efficiency and location on many aiirerent scales.
| o . | Criteri accuracy, types of lightning detected, and areal coverage, References
" Temporal criteria SpoTAT-TIREna this study does not attempt to quantify or explain any | |
« Within 330 ms [ EGEOREN EETTSFASATIT NSSOREN differences between these networks. Rudlosky, S. D., 2015: Evaluating ENTLN performance
before, during s _ _ _ relative to TRMM/LIS. J. Operational Meteor., 3 (2), 11-20.
4 330 £ time = The networks are continuously evolving, and our analysis | |
an mS arer describes performance during fixed periods of time, so Rudlosky S. D., and D. T. Shea, 2013: Evaluating WWLLN
a LIS flash performance relative to TRMM/LIS. Geophy. Res. Lett., 40,

caution must be taken when interpreting results.
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