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Outline

AGOES-R Geostationary Lightning Mapper (GLM)
C Instrument Characteristics
C Driving Requirements, Mission Objectives, Performance
¢ Physical Basis

AUser Readiness Demonstrations
¢C GOES-R Proving Ground
C Forecaster Feedback

ACal/Val Field Campaigns
C CHUVA Campaign (InPE, NOAA, NASA, EUMETSAT)

C Deep Convective Cloud and Chemistry Experiment, DC3
0 (NSF-sponsored, GOES-R Cal WG participation)
o Lightning Mapping Arrays, Dual-pol radar, etc
o Front Range of Colorado, Central Oklahoma, Northern Alabama

ASummary



GOESR Spacecraft

GLM Characteristics
obtaring CCibnager
- 1372x1300 pixels

oNear uniform spatialesolution
of the Western Hemisphere

-8 km nadir

-14km edgefov
A70-90% flash detection
wSingle band 777.4 nm
w2 ms frame rate
w7.7Mbps downlink data rate
w< 20sec product latency

Extreme UV/Xray
Irradiance Sensor (EXIS)
Solar UV Imager
(Suvi)

Magnetometer

Space Environment
In-situ Suite (SEISS)

Geostationary Lightning

Mapper (GLM) Advanced Baseline

Imager (ABI)

Unique Payload Services:

A High Rate Information Transmission/Emergency Managers Weather
Information Network (HRIT/EMWIN)

A Data Collection System (DCS)

A Search and Resc@&atelliteaidedTracking (SARSAT) Repeater

A GOESRRebroadcastGRB)



GLM Sensor Unit Overview
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GLM Key Driving Requirements,
Mission Objectives, and Performance

A Top-Level Requirements
I Capture 70% of the lightning flashes
| False alarm rate less than 5%

Storm cell tracking
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SATCAST Algorithm:
Lightning Initiation
Interest Fields

These indicators for LI are a
subset of those for CI.

They identify the wider updrafts
that possess stronger
velocities/mass flux (ice mass
flux).

In doing so, we may highlight
convective cores that loft large
amounts of hydrometers across
thei 10 to1 25° C level, where
the charging process tends to be
significant.

Provides up to a 75 lead time on
first-time LI.

Courtesy John Mecikalski

- 15 to 30-min
Interest Field MBU(’VCll-mcal o Siewert LI Value Threshold Description
alue (This LI Study)
Cloud tops cold enough
to support supercooled
10.7 pm Tg < 0°C <-13°C <0°C water and ice mass
growth; cloud-top
glaciation
<-4°C /15 min
T.1°‘7,l',‘m 1;‘3 .| @Tb/30min | <-10°C/ 15 min | <-6°C/15 min Cloud grow t}’ rate
ime Trends <ATb / 15 min) (vertical)
Timing of 10.7 o
pm Tg drop Within prior 30 Not used Not Used Cloud-top glaciation
min
below 0° C
. Cloud top height
6.5-10.7 um Tg | Tb Diff: -35°C to 10 e . .
difference _10°C >-17°C >-30°C relative to mid/upper
troposphere
Cloud top height
relative to mid/upper
13.3-10.7 pm Tb Diff: -25°C to o o troposphere; better
Ty difference -5°C 2-7°C AL indicator of early
cumulus development
but sensitive to cirrus
Cloud growth rate
6'5__10'7 wm Tp >3°C /15 min >5°C /15 min >5°C/ 15 min (vertical) toward dry
Time Trend = :
air aloft
Cloud growth rate
13.3-10.7 pm . . . . . ) X
Ty Time Trend | ~° C/1%min 25°C/15min | ES4SC/ 1S min (vertical) toward dry
air aloft
3.9-10.7 um Ty Not used Not used >17°C Cloud-top glaciation
Difference3
T-T(t-1) < -5°C Sharp decrease, then
3.9-10.7 pm Ty Not used and T-T(t+1) | >1.5°C/ 15 min increase indicates
Time Trend?2 o o
<-5°C cloud—-top glaciation
. Cloud top consists of ice
3.9 um Fraction Not used <0.05 <0.11 (ice is poorer reflector
Reflectance2
than water at 3.9 um)
3.9 pm Fraction Cloud-t Jaciati
Reflectance Not used Not used <-0.02 /15 min oud-top glaciation
rate
Trend?3

1 Represents two unique 10.7 pum T interest fields in MB06. No 30-min trends were used in Siewert
(2008) or in this study.

2 Added to MBO6 fields by Siewert (2008).

3 Unique to this study.
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Lightning Activity Large Drops Observed at Ground

Physical Basis:

+sL Air Mass Storm Masirmurn Outfion
20 July 1986 intensity

Microbu rst Onset

Lightning Connection to
Thunderstorm Updraft,
Storm Growth and Decay

Total Lightning 6 responds to updraft
velocity and concentration, phase, type
of hydrometeors, integrated flux of
particles

Total Flash Rate (min™
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WX Radar d responds to concentration,
Size, phase, and type of hydrometeors-
iIntegrated over small volumes

1928
Time (UTC)

Microwave Radiometer d respondsto
concentration, size, phase, and type of
hydrometeors 6 integrated over depth
of storm (85 GHz ice scattering)

Height (km)

VIS /IR 6 cloud top height/temperature,
texture, optical depth

1920
Time (UTC)



GOES R3 Scienc¢auture Capabillity:
GLM Wil Improve Severe Weather Warning
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Skill scores and average lead times using the sample set of 711 thunderstorms for
both total lightning and CG lightning. correlating trends in lightning to severe weather.

POD | FAR | CSI | HSS | lead time (all) | lead time (tornado)
Total lightning | 79% | 36% | 55% | 0.71 | 20.65 mins 21.32 mins

National Average for Tornado warning le@ue is only 13 minutes



National Lightning Jump
Field Demonstration

A GUIDANCESTATEMENT

i a¢KS [AIKIGYAY3I WdzyYL) ¢Said o
automated algorithm (Schultz et al., 2009) using Total
Lightning Data (in particular, LMA data) in order to
evaluate its performance and effect on watch/warning
operations via severe weather verification, with an eye to
the future application of the GLM on GOBS P £



National Lightning Jump
Field Demonstration: Goals

AgadlroftAaakK || FdzZfteée Fdziz2YF 0SSR
(2-sigma)algorithm(Schultzt al., 2009).
A This includes automated (bubt reaktime) verification in

order to calculate and evaluate P(HANRCSI for severe
weather forecasts.

A This is expected to produce a large data set, which can be
used for various other pogtrocessing elements, yet to be
determined.

A The results of this test are intended to inform the utility of the
GLM data from GOHS.



GOESR Geostationary Lightniniylapper(GLM)

GLM Combined E-W Coverage May 3 1999 Oklahoma Tornado Outbreak

1-minute of observationsfrom TRMM/LIS

What GLM will see:

(left) LIS background with
lightning events superimposed);
(upper right) May 3, 1999 OK
tornado outbreak, (lower right)
Hurricane Katrina lightning from
the Los Alamos Sferics Array,
August 28, 2005, Shao et al.,
EOS Trans.,86.

Stroud Animation



