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NASA LaRC Clouds and Radiation Group: Ba

* The NASA LaRC Clouds and Radiation group’s major research respo
involve the development and application of advanced data analysis te
to interpret satellite measurements of clouds and radiative characterist
the Earth

 Specific areas of research include
1)Developing a globally robust technique for retrieving cloud parameters and
microphysical properties

2)Developing methods for detecting contrails from space and determining their impact
on climate

3)Performing satellite and radiative transfer studies of cirrus, marine stratocumulus,
and deep convective clouds

4)Developing methods for calibrating satellites
5)Determining radiative flux and cloud water profiles from remote sensing data
6)Assimilation of satellite cloud observations in numerical weather prediction models

7)Nowecasting aircraft icing conditions




McIDAS at NASA LaRC: Backgro

* NASA LaRC has been a McIDAS Users Group member for ~20 years

* McIDAS-X initially used to better visualize GOES data (versus a stack of printe
B&W images), prototyping of a visible channel calibration algorithm, and aircra
contrail research

* McIDAS-X has been used to support the U.S. Department of Energy (DOE)
Atmospheric Radiation Measurement (ARM) program and participation in field
campaigns, which was significant to the early growth and success of the Clouds and
Radiation group. These activities continue at the present time

* McIDAS used to acquire and process real time satellite imagery and numerical
weather prediction model fields. Datasets are combined with McIDAS
library/subroutine calls to produce real-time cloud property retrievals and
radiative flux estimates
» Products ingested by the operational weather forecasting community at NCEP
and NOAA ESRL. McIDAS-based graphical output is displayed on the web

 McIDAS has played a critical role in LaRC research/development, real-time
data acquisition, and product generation. We anticipate that this will
continue in the McIDAS-V era
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Use of McIDAS-X In Suppo

» Real-time NASA LaRC cloud property output disp
used for flight planning and near-real time tracking o
field experiments

» McIDAS-X is also used to display aircraft flight tracks atop time

geostationary satellite imagery. These are very helpful for identifyi

studies featuring specific phenomena likely observed by the aircraft
TIME (BMT). |
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Use of McIDAS-X in Web-Based Applications:
Satellite Overpass Predictor

 McIDAS is combined with LaRC-developed software to find and display

the locations of various polar-orbiting satellite overpasses relative to a
user selected coordinate. Imagery and an ascii text summary are
provided to the user

NASA LaRC Satellite Overpass Predictor
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Transitioning Into The McIDAS-

* McIDAS-V provides the capability to synchronize a diverse array of deé
user-derived products in a unified 4-D framework, offering a diversity a
display and analysis capabilities provided by no other visualization soft

* Due to our extensive experience with and dependence on McIDAS-X at
LaRC, integration of McIDAS-V into our real-time product generation and
analysis will require time investment and training

» Thus far, McIDAS-V has been used at LaRC to study and/or visualize:
» Real-time global geostationary cloud and radiation products

* Aircraft contrails and associated cloud microphysical retrievals
* NASA MODIS, CALIPSO, and CloudSat imagery and products

« Satellite-observed deep convective cloud top signatures and their relationship
with severe weather and aircraft turbulence

« Satellite-derived cloud vertical thickness, cloud icing intensity, and cloud
water content profiles
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CloudSat Cloud Profiling Radar
Reflectivity (2B-GEOPROF)




Photo From International Space Station 1 km MSG SEVIRI Visible
3 km MSG SEVIRI 10.8 pm Infrared 1 km MSG SEVIRI Visible With Overshooting Detection
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Additional McIDAS-V Capabilities That
Benefit The LaRC Clouds and Radiation G

» Automated image/animation creation capability via script on a remote ma
which does not have a graphics card or monitor

* Increased support for HDF-4 and HDF-5 format datasets
 Currently specific NASA-EQOS datasets such as MODIS Level 2, AIRS, CALIPSO
backscatter, and CloudSat CPR are supported. LaRC users seek to visualize the
spectrum of MODIS MODO# products, products from the CERES program,
CALIPSO/CloudSat cloud property profiles, NASA NWP model output, and GEOCAT
output all of which are in HDF-4 or HDF-5

» Development of a flexible data chooser requiring user input
» The number of “hardwired choosers” provided for individual datasets may get
out of control given the spectrum of new products that consistently become
available. CF standards not always applicable/convenient and diverse HDF
structures are challenges

» A chooser that probes the file, provides a list of available parameters, then asks
the user to tell McIDAS-V the parameters corresponding to desired data,
navigation, time, and/or altitude, would be worthwhile




Additional McIDAS-V Capabilities That
Benefit The LaRC Clouds and Radiation G

» Adjustable axis tick marks/labels, fonts, lat/lon labels, etc...
 Labels only at the top and bottom of the vertical scale makes data
interpretation difficult at times. Users may not have (or want to use) graph
editing software to make a presentation quality image

o A flexible 4t dimension for NetCDF datasets
» We produce data such as cloud amount dimensioned by
(time, lat, lon, cloud phase) or (time, lat, lon, scene type). McIDAS-V wants the
4t dimension to be “altitude/level” or possibly “spectral band”. Cloud phase

could be a “band”, but users may be confused by this

 Support for datasets from the ARM program
» ARM datasets are vital for interpretation and validation of satellite-derived
products. Examples of ARM data: stationary vertically pointing instruments,
rawinsonde profiles, and time series of measured/derived quantities

 ARM data are most often in NetCDF format and follow ARM-specified naming
conventions, though are often not “CF-compliant™

* Improved memory management and performance, especially for 4-D gridded
datasets and point data
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