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Introduction: The Geostationary Lightning Mapper (GLM) on the Geostationary Operational Environmental Satellite R (GOES-R) will map total lightning (cloud
and cloud-to-ground flashes) activity continuously day and night with near-uniform spatial resolution of 8 km over the Americas and adjacent oceanic regions.
The lightning data will aid in forecasting severe weather and convective weather impacts on aviation safety and efficiency. It is important to monitor changes
in instrument calibration that may affect GLM’s lightning detection efficiency. Since GLM has no onboard calibration, GLM Background observations of Deep
Convective Clouds (DCCs) will be used as invariant targets to monitor GLM performance.

In the current DCC analysis, observations from the Lightning Imaging Sensor (LIS) onboard the TRMM (Tropical Rainfall Measuring Mission) satellite are used as
a proxy for GLM observations since GLM and LIS share a similar design. Both employ a narrowband (1 nm) filter at a wavelength of 777.4 nm and use a CCD
array to continuously image their field of view (FOV) every 2 ms. A lightning event is identified as a sudden brightness increase occurring in a pixel within the
CCD. Cold cloud tops are identified using VIRS (Visible and Infrared Sensor- also located onboard the TRMM satellite) 10.8 um measurements. For GLM, DCCs
will be identified using Advanced Baseline Imager (ABI) observations.

Methodology: Deep Convective Clouds (DCC) are used as stable targets to examine the radiance of LIS background (BG) pixels for each July-August period
from 1998-2010. DCCs are identified using VIRS 10.8 um channel pixels having brightness temperatures (T;) colder than 205K . LIS background (BG) pixels co-
located with the se cold cloud pixels are identified as LIS DCC pixels.

Criteria for LIS BG pixels:

1) 10.8 pm T, < 205K

2) Solar Zenith Angel (SZA) < 40°

3) Viewing Zenith Angle (VZA) < 40°

4) ReI;.;\tive Azimuth Ang!e (.RAA) >.10° anq <170° | Example of TRMM overpass of Super Typhoon Haitang on 17 July 2005 at 0358 UTC
5) Ratio of sta.ndar.d dewajuon of p}’@ radiance ar\d Its showing: (a) the LIS BG radiance over its field of view and as well as the location of 2 LIS-
8 surrounding pixel radiances divided by the pixel detected lightning flashes (red triangles), and (b) the corresponding VIRS 10.8 pm

radiance (ogg) < 0.03 Brightness Temperature image. The red shading indicates where T is less than 205K.

6) Standard deviation of VIRS pixel T, and 8 Contours of the LIS VZA (blue), RAA (green), and the LIS field of view coverage (gray) are
surrounding pixels (o.5) < 1K also shown.

7) No lightning within 50 km
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Distribution of LIS DCC BG radiance for July and August 1998-2010 for Probability density functions of LIS BG radiance for July August 1998-2010
DCC pixels with (green) and without (Orange) nearby LIS lightning for LIS BG pixels co-located with VIRS pixels with TB < 205K and no lightning
activity. The radiance distribution of the lightning cases is noticeably occurring within 50 km. The solid lines show the LIS BG radiance
brighter. This is either because lightning producing clouds are more distribution for pixels with SZA < 40°, 10° < RAA < 170° and VZA < 40° for
reflective or because of lightning signal contamination of the LISDCC BG various ranges of 0. The dashed red line is the LIS BG radiance probability
radiance. For DCC analysis only LIS BG without nearby lightning activity function for pixels with the same angular constraints but where o3 < 1 K

are used. and o,./BG; < 0.03.
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Conclusions:
1) The DCC analysis of the LIS BG indicates no discernible degradation of
instrument performance from 1998-2010.
2) Because of its similar design, the GLM should also experience little
performance degradation. g
3) The DCC technique can be used to monitor GLM instrument
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performance once in orbit.
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