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Summary and purpose of document

This document provides a summary of activities at RSMC Washington for the period 2014 – 2015. 
Action Proposed  

The meeting is invited to note and discuss the information presented in this paper.
1. Report of activities for 2014 and 2015

The RSMC Washington report of activities for 2014 is available on the WMO ERA Web page. The report for 2015 will be added to the Web page by the end of February 2016.  
2. Current Status of Forecasting System

RSMC Washington continues to exercise, review, amend, and plan for changes to the operations of the center.  The monthly exercises help to maintain operational readiness and provide staff members with interesting scenarios to keep them current on the needs of WMO member countries and IAEA in regard to ERA. 
3. Recent Operational Implementations

There will be a HYSPLIT upgrade at the NOAA’s National Centers for Environmental Prediction (NCEP) tentatively planned for February 2016.  The main features relevant to RSMC are (1) transfer of the RSMC Washington web page from NOAA Air Resources Laboratory’s (ARL) to NCEP (see Section 4), (2) upgrade of the wet deposition parameterization that relies on a scavenging coefficient replacing a scavenging ratio, (3) posting of the HYSPLIT output in GRIB2 format to the “All Products” section of the RSMC Washington web page, and (4) minor updates to the time-of-arrival products, though not meeting all the standards currently being tested.
HYSPLIT dispersion for RSMC response is primarily driven by the National Weather Service (NWS)/NCEP Global Forecast System (GFS) or the North American Model (NAM). The NAM 12 km Non-hydrostatic Multiscale Meteorological Model on the B grid (NMMB; Janjic and Gall, 2012) has been NCEP’s operational North American Mesoscale model since October 2011.  Four  fixed domain nests (4 km CONUS, 6 km Alaska, 3 km Hawaii and 3 km Puerto Rico) are embedded within the NAM 12 km parent model.  No upgrades to NMMB were made in 2015.

In 2015, all NCEP models continue to run on the Weather and Climate Operational Supercomputer system (WCOSS). WCOSS is based on the IBM iDataPlex/Intel Sandy Bridge/Linux  hardware and software operation system.  Phase II WCOSS was installed in 2015 with an additional 1080 compute nodes with an additional 2 Pedabytes of storage.  Later in 2015, a CRAY based supercomputer will be made operational increasing the total capacity of both IBM and CRAY systems to 2.8 PFlops, 3748 Nodes, 84,512 processors  and 8.124 PB of storage. WCOSS provides the operational and developmental platform to run HYSPLIT, GFS, NAM as well as the 16 km Short Range Ensemble Forecast (SREF), T190 Global Ensemble Forecast, hourly 13 km Rapid Refresh (RAP), 3 km High Resolution Rapid Refresh (HRRR) models and 2.5 km Real-Time Mesoscale Analysis (RTMA) and other customized weather and ocean modeling systems. The HRRR hourly analysis and forecast system (15 forecast hours) over the Continental U.S is based on the Weather Research and Forecasting (WRF) model with explicit microphysics, 2nd order closure boundary layer scheme and a multiple layer land surface model.  

A major upgrade to the Global Forecast System (GFS) was implemented in January, 2015:

o
Increased horizontal resolution to 13 km

o
Moved to a semi-Lagrangian dynamical core to allow longer time steps

o
Increased resolution of ensemble members used for data assimilation to T574 (around 25 km)

o
Improvements to boundary layer and radiation physics

o
Output high resolution grid files for public access (1/4 and ½ degree)
4. Status of Mirrored Web-Site at RSMC Washington

Currently ARL operates the RSMC Washington web site, but not on a 24x7 operational basis.  Products are automatically sent and posted to this ARL site from the NCEP supercomputer which runs HYSPLIT and generates the graphics/product files.  ARL manually runs scripts to send the products to the other RSMCs’ web sites.  Other RSMCs’ products are automatically posted to this ARL site. The RSMC Washington joint web page is being ported to an operational NCEP web server, with tentative plans for implementation in February, 2016.  NCEP has developed the new web page, but testing the transfer of files from the NCEP supercomputer to this web page and the other RSMC web pages, and receipt/posting of other RSMC products on the NCEP site has not been done yet.  
5. Research and Development activities
The NOAA/ARL HYSPLIT model (Draxler and Hess, 1998; Stein et al, 2015) is a complete system for computing simple air parcel trajectories as well as complex transport, dispersion, chemical transformation, and deposition simulations. As of 2015, HYSPLIT continues to be one of the most extensively used atmospheric transport and dispersion models in the atmospheric sciences community (e.g., more than 800 citations to Draxler and Hess, 1998, Web of Science, http://thomsonreuters.com/thomson-reuters-web-of-science/).
In a recently published paper, Stein et al. (2015) present the model’s historical evolution over the last 30 years from simple hand drawn back trajectories to very sophisticated computations of transport, mixing, chemical transformation, and deposition of pollutants and hazardous materials. They highlight recent applications of the HYSPLIT modelling system, including the simulation of atmospheric tracer release experiments, radionuclides, smoke originated from wild fires, volcanic ash, mercury, and wind-blown dust. Among the model updates it is worth mentioning the inclusion of backward-in-time advection with dispersion to estimate footprints, time varying emissions, an embedded Global Eulerian Model (GEM), and the built-in capability to produce three different simulation ensembles. 
In addition, HYSPLIT has very recently been coupled inline to WRF (Ngan et al, 2015) taking advantage of the higher temporal frequency available from the meteorological data. The model runs within the WRF architecture using the same spatial and temporal resolution and it has been tested against tracer experiments. This is a very promising approach for applications influenced by rapidly changing conditions and/or complex terrain. Further evaluation of this approach is underway.
Also, please see Paper RSMC_Washington_4.5 for a description of the Transfer Coefficient Matrix (TCM) development.

6. Plans for 2016
Development of the TCM on the NCEP supercomputer will continue, with the intent to replace the current RSMC run with the TCM approach by the end of 2016, however the current graphics will still be produced from the forecast portion of the TCM calculation.

2016 NWP plans relevant to RSMC activities:

•
Update all NAM nests to 3 km horizontal resolution with forecasts to 60 hours four times per day.  

•
Implement a high resolution ensemble prediction system (~3 km) targeted for improving short-term severe storm prediction.

•
In 2016, the Global Forecast System (GFS) system will be updated to the NOAA Environmental Modeling System architecture to improve coupling between various physical process components (eg: Ocean-atmosphere, aerosol-atmosphere).  Global data assimilation will also be upgraded to use a time variational approach within the current ensemble kalman filter system.
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