A Comparison of Space Based Optical Measurements
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Figure 1. Overview of a flash, as seen by HAMMA, LIS, LMA, NLDN, and

ENTLN. The first seven rows on the left show the measured Efield at
different sensors. The bottom row on the left contain HAMMA locations
(black dashes, diamonds, and squares), LIS groups (gray bars and
diamonds), LMA sources (colored circles), NLDN strokes (blue X’s) and
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The right side contains the spatial evolution of the flash: xy, xz, and zy Ratio
projections of the data. The yellow to orange squares are LIS events. - J
Other colored squares are the locations of HAMMA sensors. An animation 4 R 120 105 —90 75 —60 _45

of the data is also available.

probability ENTLN
detects a discharge,
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The ability of ground based measurements to provide
the same amount of information as space based optical

1.200E

2010/10/25 04:25:58 Figure 3. Probability
= 3 ENTLN detects an LIS

§ :2;22; E 0 Ea_s;BWest_D}sotance (Iam) 0Nun;. 30;1606815 group In th|S f|e|d Of
o -00s0f E I YIS, WIEHS 19 M 0 600 1200 1800 2400 3000 3600 4200 4800 5400
= :— - i: . _ ENTLN pU|Se Count
o E 0 associated with Figure 5. Number of LIS groups in 2013. Notice the color bar values are
" oot ] «f T 4o 9 29, different by a factor of three.
3 -oozo%/'wf* : ' - O

Dot | e | |of LIS groups. What do | take away from this?
2 _0_150:—7//}//]/1/”‘-/"*\——:; 2 | 2 Formally, this is the

_0.250F E % 20 " 2o§

V06

1
1
¥
\-
X
-+
[
L
|
1
—
\
Y
) |
\
b
\
|
A
1
|
=
- \
\
\
1
|
Y
|
. ' ]
\
\
1
\
\
L
f
1\
X
| Y
Y
\
4
9
Y
Y
| B
r
£
(7
f
1
|
I
ol lalaly
'y

0.600F

—
o

0.000E

s ot ) L I VU OIS | W measurements has improved, yet still lags behina
QAT = e———— e . space based measurements. Relative performance is
N e In North America, : : : :
KLY 3 : there is an ENTLN still quite poor over large portions of the United States
F I V pulse associated with and over the oceans. In addition, the number of
LS g 18.3% of LIS groups. discharges detected by each method is quite different.
Milliseconds; Reference time of origin: 15958.500000 G|Oba||y, there iS an X . (S b d t. I t f I. ht ) N\
- . ENTLN pulse 120 =105 —90 _75 80 —45 pace based optical measurements of lightning
How are you domg this? associated with 3.7% I | ] | | —— contain significantly more information than ground
The base unit of measurement by ENTLN is a pulse, of LIS groups. 0.00 010 020 030 040 050 0.60 070 0.80  0.90 based VLF measurements.
which is roughly the equivalent of a return stroke. \ J Ratio > !
OUD, S150 ToUGTY the aquIvalent of & 160 SIoKe, | Koo e il peormacs of e s O ey ENTLN | GLM is expected to have superior performance to LIS
: | : u y u u y , . . . .
Hence, the natural way to analyze the data is to we use a Bayesian analysis. Even though there is no truth data set, we P{ E N T L N } P{ E N T L N | L | S} Implymg_ space based measurement of total lightning
: | 4 Cor this stud ” can assess the relative performance of the two measurement techniques — will continue to outperform ground based
compare pulses and groups. For this study, we consider | sing Bayes’ Theorem (right). P { LIS } P { LIS | ENTLN } measurements.
a ENTLN pulse and LIS group detects the same The brobability ENTLN d iahtning discharae in/around th
hysical discharge if they occur with 10 ms and 20 km Amec;r)i::c;u:,aisI ;tg 5% of theegfglgsasirl]iilyIEISl;ncllr;?ecltzcar?;glzjg}cnailrrmc;ucrl]is;h:lrge S carth Networks Total Lightning Network
o 5% .
i - _ _ _ _ HAMMA Huntsville Alabama Marx Meter A
ot each other. The probability that there is a |:|S group Americas, Americas, N.America, N. America, Global, Global, ST ERATe e e Y
for a given ENTLN pulse is found. Then, the “reverse 09-13 2013 09-13 2013 09-13 2013 NLDN National Lightning Detection Network
probability is found. P{LIS | ENTLN} 0.554 0.546 0.566 0.556 0.549 0.541 LIS Lightning Imaging Sensor
This differs from previous work that compares LMA Lightning Mapping Arra
: : : P{ENTLN | LI 092 137 1 2 .037 . SIS FEPRS 2
LﬂaSheS, d quantlty nelther methOd dlreCﬂy deteCtS. J { S} O 09 O 3 O 83 O 68 O 03 O 060 The Lightning Imaging Sensor (LIS) ScieI.lce Data were obtained from the NASA EOSDIS Global Hydrology

0.165 0.251 0.323 0.483 0.067 0.111

P{ENTLN}/P{LIS}



http://thunder.nsstc.nasa.gov/
http://thunder.nsstc.nasa.gov/

