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Preparation of the Global Data Assimilation System (GDAS) for the use of GLM Observations

We have previously developed a nonlinear lightning observation
operator suitable for GDAS (based on maximum vertical velocity) (Apodaca

et al. 2014)

We are currently focusing on adding this particular operator in the GSI
framework (used as a 3DVAR DA system, Hybrid GSl-possibility)

Preparing this capability for future GOES-R GLM observations

Development of a lightning data assimilation interface
with experimental network lightning data as a proxy for future GLM

Control variables: T, Q, U, V, P, 6
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The goal is to minimize the 3DVAR GSI cost function:

where x are the control variables, H is the lighting observation
operator, y are the lightning observations B and R are the

GSI-Lightning Observation Operator Algorithm 1
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GSlI-Lightning Observation Operator Algorithm 2

Starts by calculating

maximum vertical velocity (w,,.,) is then calculated
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TESTING AND PRELIMINARY RESULTS

GSI Processing of new lightning data

Converting geo-located lightning strikes into BUFR format
Created an adequate read subroutine (read_light.f90)

Processing of lightning data through the nonlinear
observation operator algorithm by comparing the guess to
observations (setup_light.f90, setuprhsall.f90)

Further processing of lightning observations inside the
inner-loop minimization: tangent linear and adjoint of
observation operator

Test Case: Tropical Strom Ivo

6-hr Cumulative-count of lightning obs.
GOES-West Satellite Image of TS-Ivo
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NWS Radar Mosaic for lvo Remnants .
Tropical Storm Ivo (August

22-25, 2013) making landfall on
the Baja California peninsula
during late NAM season

lvo’s remnants triggered flash
floods over the Southwest United
States on the afternoon of the
261 of August (Nevada,
Colorado)

Using WREF for initial testing

Forecasting lightning flash rate

Impact on cloud microphysics and precipitation

Forecast: Conventional obs. only

Forecast: Conventional + lighting

(If using a cloud-resolving model)

The assimilation of lightning data impacted cloud hydrometeors — shown: ice,
snow, rain mixing ratios as shown in vertical profiles (below)

(CONV+LIGHT) red lines, produced less ice and snow, but more rain mixing
o 40°N - ratio as compared to (CONV-only)
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Future Work

Acknowledgements and References

Complete the lightning data assimilation interface for GDAS
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