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Short-term Prediction
Research and Transition (SPoRT) Center

SPoRT is focused on transitioning unique NASA and NOAA observations and
research capabilities to the operational weather community to improve short-

term weather forecasts on a regional and local scale.
0 close collaboration with numerous WFOs and National Centers across the country
O complementary to JCSDA
O use experimental modeling systems that are modeled after operational systems

Proven paradigm for transition of research and
@experimental data to “operations”
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Benefit
0 demonstrate capability of NASA and NOAA
experimental products to weather applications and societal benefit
O prepares forecasters and modeling systems for use of data from next generation of
operational satellites (JPSS, GOES-R)




SPoRT Areas of Expertise

Modeling and Data Assimilation |
—‘ - ted research

Light loit unique

ASA satellites and
solve specific
sting challenges

Modeling and Data Assimilation

Land Surface Modeling
Land Information System (LIS)
Noah Land Surface Model (LSM)

Remote

Atmospheric Modeling

Gridpoint Statistical Interpolation (GSlI)

Weather Research and Forecasting (WRF) Id“Ct dissemination
Decision Support Systems o ; S 1l, N-AWIPS, WMS,
etc.

* Apply unique R20/02R paradigm for
Transitions, Training, and Assessment transitioning data and obtaining
valuable feedback from NWS
forecasters




Land: Operatlonal SPoRT LIS
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* NASA LIS used to perform long-term integration of Noah LSM updated in real-

3rd LIS restart
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= Assimilation of soil moisture during 29 LIS restart should give even more
accurate LSM soil moisture fields

* Output used for situational awareness and local modeling by forecasters at
select NWS offices and international forecasting agencies
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Land: Impact of VIIRS GVF
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aren’tresolved

= Differencesin vegetation
can lead to different
representation of surface
fluxes in NWP models

= Using global 4-km

resolution GVF product

developed by NESDIS
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Land: Satellite-Observed Soil Moisture

Assimilation of soil
moisture retrievals
from SMOS using
Ensemble Kalman
Filter in LIS
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Land: IMERG Product for Precipitation Forcing
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e GPM IMERG L3 product (right) into LIS to replace legacy CMORPH (left) as
precipitation forcing dataset for OCONUS applications
* IMERG will also be used by forecasters to validate regional model forecasts of

precipitation
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Atmosphere: NUCAPS Assimilation

= Limits to assimilating only cloud-cleared
radiances

= Satellite profiles traditionally assimilated as
radiosonde observations and assigned
radiosonde errors

< GSI| Default Errors

Nalli et al. 2013
NUCAPS Errors
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Locations and color coded innovations Approximately 850 hPa temperature
where the NUCAPS temperature analysis increments.

profiles were assimilated at 850 hPa.

Temperature analysis with assimilation
of NUCAPS profiles with representative
errors closer to verification dataset, but
changes are subtle

= Results show the new temperature and moisture
analysis including NUCAPS assimilation with
representative error is closer to the verification data
set than NUCAPS assimilation with radiosonde
errors




Atmosphere: Cloud/Aerosol Interaction
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Source regions for dust and pollution " =% ==/ Elevated AOD concentrations
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’ _

)

0.9
0.8

0.7 &
0.6

0.5
0.4

Aerosol Optical Depth

0.3
0.2
0.1

- -’ awtgT - . 1
i .n e S T ] : 0.0

NASA SPoRT Daily AOD Composite 20150213 0000 UTC

 Asiais a major source region for dust and pollution aerosols that track across
the Pacific Ocean and impact weather in North America

e Asian aerosols can modify the precipitation processes associated with
atmosphericriver events

e Use SPoRT AOD composites and CalWater 1 & 2 field campaign measurements
along with WRF-Chem simulations to understand impact of aerosols on these
cloud and precipitation processes




Summary

NASA SPoRT is a research-to-operations center focused on transition of NASA
and NOAA satellite data and capabilities to operations to solve regional/local
scale, short-term (0-48 hr) forecasting challenges

Expertise in land and atmospheric modeling and data assimilation
Use systems that mimic operational systems
* Land: LIS and Noah LSM
= Atmosphere: WRF and GSI
Assimilating satellite datasets into these systems to improve numerical
weather prediction
= Land: VIIRS GVF, SMOS and SMAP soil moisture, GPM IMERG
precipitation
= Atmosphere: CrIS (NUCAPS) temperature and moisture profiles,
GOES/MODIS aerosols
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