GOES-R Proving Ground 

Task Lead:  Wayne Feltz and Kaba Bah

Support Staff Scientists:  Scott Bachmeier, Scott Lindstrom, Lee Cronce
NOAA Collaborator:  Tim Schmit 

NOAA Strategic Goals addressed:

(Goal 3) Serve Society's Needs for Weather and Water Information; 

Proposed Work

In addition to continuing efforts working with the National Weather Service (NWS) offices in preparation for GOES-R Advanced Baseline Imagery (ABI) prior to launch, we are also testing and applying algorithms for new satellite data imagery/products in support of the Storm Prediction Center (SPC) Hazardous Weather Testbed (HWT).  We continue to work jointly with NWS forecast offices and SPC personnel in evaluating GOES-R related products, addressing concerns and  implementing suggested changes to improve their quality. This will ensure that GOES-R products are useful to NWS forecasters soon after launch. As a result of these activities, the relationship between the CIMSS Proving Ground team and NWS offices is strengthening  and participation is expanding.  

Summary of Accomplishments and Findings 

We have started providing real-time access to University of Wisconsin-Madison Convective Initiation (UWCI) decision support products via N-AWIPS to the Storm Prediction Center (SPC) as part of the Hazardous Weather Testbed (HWT) Spring 2009 Experiment.  In addition, the NOAA Satellite Analysis Branch (SAB) and Milwaukee-Sullivan National Weather Service Forecast Office are also receiving the real-time data feed via AWIPS and have provided additional operational feedback.  The UWCI decision support products include, instantaneous convective initiation nowcast, instantaneous cloud-top cooling rate, 60-minute accumulated convective initiation nowcast, and 60-minute accumulated cloud-top cooling rate (Figure 01).  The cloud-top cooling rate is used to infer vertical growth of developing convective clouds.  This information can assist forecasters in determining where convection will develop; the satellite signal has been shown to lead significant radar echoes by up to 45 minutes.  The convective initiation nowcast assigns categories to cooling clouds identified in the cloud-top cooling product.  The categories (pre-CI cloud growth, convective initiation likely, and convective initiation occurring) reflect increased lead-time but higher false alarm to less lead-time but lower false alarm, respectively.  The 60-minute accumulated products are 60-minute accumulations of CI nowcasts or cloud-top cooling rates.  The 60-minute accumulated products help increase forecaster confidence when continued cooling and continued CI nowcasts occur over multiple satellite scans.
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Figure 01: UWCI products in AWIPS for October 06th 2009 at 07:45Z. The upper left image is the instantaneous Convective Initiation (CI) Nowcast where convective initiation is likely to occur (yellow) and where convective initiation is occurring (red).  The bottom left image shows the 60-minute accumulated CI product. The upper right image shows instantaneous cloud top cooling rate while the bottom right shows the 60-minute accumulated cloud top cooling.

We used high-spectral resolution AIRS data to produce Derive Product Imagery (DPI) near real time   over CONUS in the same format as the current GOES sounder. These products are currently being tested in our local AWIPS WES case and work is in progress to make them available to NWS offices via AWIPS.  The products that are currently being tested for initial distribution are Convective Available  Potential Energy (CAPE),  Total  Precipitable Water (TPW), Lifted Index (LI), Precipitable Water 01 (Surface -900MB), Precipitable Water 02 (900 - 700MB) and Precipitable Water 03 (900-300MB).  Other products such as K-Index  will soon follow. Figure 02 shows a comparison between the online CIMSS GOES (11/12) derived Precipitable Water on the left to AIRS derived Precipitable Water 02 (upper right) and  AIRS Total Precipitable Water (lower right) displayed in AWIPS WES. 

[image: image3.png]RE-C1_CCCT 1K

= e ==
1) L}
T L T
. L N t e
i b 1)
Convecti: nitiatjon - Instantaneous Tue 07:452 06-Oct-09 Cloud Top Cooling)- Instgntaneous (C/15min) Tue 07:452 06-Oct-09
TG ST =22+ \
.
r
e #y o . i Eyow
- . Y e
i b 1)
Canvective ation ' Accunulated (min) Tue 07:452 06-Oct-09 Cloud Top Cc )9 - Acgunulated (C/15min) Tue 07:452 06-Oct-09




Figure 02: Comparison between CIMSS GOES Real time derived Precipitable Water (GOES 11/12) on the left to AIRS derived  Precipitable Water 02  and AIRS derived Total Precipitable Water displayed in AWIPS WES.

MODIS Products in AWIPS: The number of MODIS products available through AWIPS for additional stability have been extend and made accessible to all NWS offices through the Local Data Manager (LDM).  The MODIS stability indices that were recently added are: Lifted Index, Total Totals and K- Index. 
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Figure 03: MODIS additional stability indices in AWIPS, showing Lifted Index (Upper left), K- Index (lower left) and  Total Totals (upper right) .

CIMSS continues collect feedback from the operational users through visits to National Weather Service (NWS) Field offices, and presentations at meetings of the National Weather Association (NWA).  Recently, CIMSS has established monthly visits to NWS Sullivan to assure the flow of products to the field remains uninterrupted, and to answer any questions from the forecasters about the utility of the products in operations.  These visits often lead to new ideas about candidate products for furthering research to operations activities.

CIMSS participation in the NWS Storm Prediction Center (SPC) 2009 Spring Experiment has led to additional documented forecaster feedback and adjusting of the GOES-R convective initiation algorithm.  A revised product will be presented at the 2010 Spring Experiment with this feedback considered.

As part of the strong relationship between the National Weather Service (NWS) Field Office in Sullivan, Wisconsin, and CIMSS that has been fostered through research to operation exercises since July 2006, new management and staff was invited to CIMSS for a one-day workshop in January 2009.  The theme of the meeting, "Catering to the satellite needs of operational meteorology", included presentations on CIMSS' mission and goals, the GOES-R Proving Ground, and how the GOES-R Proving Ground will leverage existing mechanisms for research to operations activities in preparation for the next generation of geostationary satellites.  Included in the workshop was a demonstration of CIMSS' Advanced Weather Interactive Processing System (AWIPS) and AWIPS II enhancements.  The NWS staff also presented on their future service visions, with ensuing discussion surrounding how GOES-R objectives for day-one forecaster readiness fit with the service evolution plan for the NWS.

In February 2009, CIMSS held a one-day seminar at NWS Sullivan for the office meteorologists.  The theme of the meeting, "Building on a collaborative foundation for success in operational meteorology", was established to introduce forecasters to the objectives of the GOES-R Proving Ground, as well as to provide a primer on the use of the current GOES Sounder.  Additional talks from CIMSS and NOAA scientists showcased new research to operations products, including a Lagrangian model approach to convective nearcasting, and the application of GOES-R convective initiation algorithms to aviation.  The seminar was concluded with a discussion between CIMSS and NWS personnel about how to continue tight collaborative ties between the two agencies.  NWS Sullivan continues to provide meaningful feedback on CIMSS research to operations products developed via 

The GOES-R AWG Proxy Data group at CIMSS has produced an improved CONUS and mesoscale simulation for the convective outbreak on June 4-5, 2005. While the previous dataset was sampled at 2 km spatial         resolution for all the 16 ABI bands, the new simulated dataset has 1 km spatial resolutio for band01 (0.47um), band02 (0.64um), band03 (0.865um) and band05 (1.378um).  In addition, the new mesoscale temporal resolution has also been improved from 5 to 1 minute. This new dataset shows much finer details and is more consistent with the GOES-R ABI resolution . Hence we have upgraded all the simulated ABI data in our WES case to the new improved dataset. 

In conjuction with the local NWS office, we have released a beta-01 version of  the Weather Event Simulator for the GOES-R simulated ABI data on DVD.  Besides data and derived products, this ABI-DVD also contains a beta-01 version of the WES-GUIDE and introductory videos to the GOES-R ABI bands. The WES-GUIDE will help users explore the new dataset and learn about  some of the potential uses of the GOES-R ABI bands. This WES-DVD will be distribution to other NWS offices and can also be made available upon request.   
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 Figure 04: DVD cover of the beta version Weather Event Simulator for the Advance Baseline Imager (ABI), showing the simulated hurricane Katrina as seen on  the reflective band03 (0.865um). 

As requested by the NWS Miami office, we have developed and integrated the WRF-ARW Hurricane Katrina simulations into our AWIPS WES case for training to prepare forecasters for future ABI hurricane decision support capabilities. Figure 05 shows sample images of simulated ABI for hurricane Katrina on 29th August 2005 at 18:00Z.
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Figure 05: Simulated ABI data from the WRF-ARW showing hurricane Katrina on 29th August 2005 at 18:00Z. 

The upper images shows reflective band02(0.64um) and band04 (1.38um) while the lower images shows the water vapor band, i.e band08 (6.19um) and the longwave IR band16 (13.3um).

Included in our WES case are mesoscale simulation of the convective outbreak on June 4-5, 2005 for all the 16 ABI bands with 1minute temporal resolution. At such high temporal resolutions we can closely watch events that can potentially unfold within minutes and at 1km spatial resolution or better for the visible bands.
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Figure 06:   ABI mesoscale simulation of the convective outbreak on June 4-5, 2005 at 00:30Z. The upper left images shows the “near-IR” band03 (0.86um), the upper right shows “cirrus” band 04 (1.378um), the “Upper/mid-level tropospheric water vapor” band09 (6.95um) and the “CO2” longwave IR band16 913.3um).

In addition to the 16 simulated ABI bands, we have included some simple bands differences in our WES case. Figure 07, for example shows a band difference between band (08 – 14), i.e 6.19um – 11.2um. Such a difference shows the location of potentially over-shooting tops which are highlighted by the largest differences. Other differences includes a Normalize Difference Vegetation Index (NDVI) between band(03 -02) i.e 
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(0.86um -0.64um). Such a difference is used to study vegetation and a sample can be seen in upper left corner of figure 07 below. 

Figure 07: A band difference between band (08 – 14), i.e (6.19um – 11.2um) for the  convective outbreak on June 4-5, 2005 at 06:00Z.

CIMSS remains committed to assuring a smooth transition of all CIMSS research to operations products from the existing AWIPS software to the upcoming AWIPS II. Preliminary work has been done finding a new product implementation approach for AWIPS II.  AWIPS II activities are rapidly accelerating on the national scale to transition local applications between the two software environments.  CIMSS is following this work.  AWIPS II will soon be accessible for use at CIMSS, with training modules employing the new AWIPS software included as part of the VISIT/COMET training programs for operational satellite meteorology professional development.
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