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Summary and purpose of document

This document summarizes recent activities at NOAA to develop an atmospheric transport modeling capability that is more integrated with chemical emissions modeling and human exposure guidelines.
Action Proposed  

The meeting is invited to review the information presented.
1 - Overview
 
The long term goal of NOAA is to generate a coordinated suite of plume prediction tools to support the needs of both internal and external users of these products.  To meet this objective a pilot project was initiated in 2007 to deploy a web-based version of the NOAA HYSPLIT transport and dispersion model to a more operational environment (NOAA Web Operations Center, WOC) than it is currently in, and allow several NWS Weather Forecast Offices (WFOs) to evaluate the system and provide feedback.
1 - Pilot System

A web-based version of HYSPLIT has been successfully running in a non-operational environment at the NOAA Air Resources Laboratory since the late 1990’s.  This system was initially designed to allow ARL employees to access HYSPLIT and the associated meteorological data from offsite locations.  After successfully testing the system in-house, a version was opened to any outside user affiliated with atmospheric science who registered for access to the system.  This system, referred to as READY (Real-time Environmental Applications and Display sYstem), continues today, and is the basis for the current pilot system being deployed at the WOC.


One requirement of the pilot system that was not part of the READY system was the option to enter specific chemical sources and return output showing concentration thresholds of concern (AEGL, ERPG, TEEL) to emergency responders, much the same as the NOAA Computer-Aided Management of Emergency Operations /Areal Locations of Hazardous Atmospheres (CAMEO/ALOHA)program already provides in a very localized fashion.  This capability is part of the pilot system, albeit without an elaborate source term model to determine the emission characteristics as is currently available in CAMEO/ALOHA.  Trajectories, concentration, deposition, and levels of concern are current outputs of the pilot system and all of these can be provided to the user as PostScript, gif, GIS shape files, or kmz (Google Earth) files.


The current system resides on a single processor workstation in the NOAA Web Operations Center in Silver Spring, Maryland, with plans for backups at other locations.  The web address is https://www.hysplit.noaa.gov.  Gridded meteorological forecast data is sent from the National Centers for Environmental Prediction (NCEP) on a real-time basis to the WOC server for use in HYSPLIT calculations.  Current meteorological datasets include output from the 12 km North American Mesoscale (NAM) model, the 13 km native resolution Rapid Update Cycle (RUC) model, and the 37 km native resolution Global Forecast System (GFS) model.

User access to the system is currently maintained by the NWS using NOAA username/password from the NOAA LDAP Directory.  The WOC is responsible for maintaining the workstation and web server, and ARL is responsible (during normal working hours) for ensuring the HYSPLIT programs and scripts are current and functioning properly.
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 The NCEP Senior Duty Meteorologist serves as a backup if the WOC system fails and for RSMC activities.

Figure 1 is an example of the type of dispersion product available to the WFOs.  This example of a hazardous pollutant release uses the Google Earth display software to display the resulting plume on a detailed map of the terrain.  Roads, cities, weather observations, satellite imagery, etc., can be overlaid with the plume to provide the emergency responder or decision maker with information relevant to the local area.


2. Possible Future Improvements

The following items are possible improvements that either are currently being developed or could be developed and implemented to meet the needs of the WFO and emergency response communities.

a. A substantial interest has been raised to use a web version of CAMEO as a front end to HYSPLIT.  The current HYSPLIT system is very limited in the source term definition, whereas CAMEO/ALOHA has an extensive system of menus that guide the user in defining the release scenario, including the source type, rate of release, quantity of release, explosive release, and in determining if the chemical will be heavier than air.  The CAMEO-HYSPLIT interface is currently under development and should be completed by the summer of 2010.
b. A plume prediction system would not be complete without the ability to produce dose calculations for radiological releases.  ARL developed a simple program several years ago for computing doses from a single isotope by multiplying output concentrations by EPA recommended dose conversion factors that could be further developed for additional isotopes and implemented into the current system.  An enhanced multi-isotope post-processing routine should be completed by the end of 2010.
c. NOAA ESRL GSD is currently developing a HYSPLIT based plume prediction system (Geo-Targeted Alerting System) that the WFOs will run on a local server and be able to share model results with emergency responders using the collaboration software FxConnect.  The local server would also contain high-resolution local meteorological model forecasts.

d. Training programs, such as the NWS COMET program need to be developed with flexibility built in for possible changes to the system in the future.  COMET has already developed similar training for CAMEO/ALOHA and the NCEP HYSPLIT system and COMET is currently evaluating the requirements for a new training module.

e. Google Maps API could be used to display HYSPLIT output on a webpage (which can be tailored for the product being delivered) without the user having to install and run Google Earth locally.  Licensing requirements of Google Maps require the Enterprise license (http://www.google.com/enterprise/maps/) because this system is password protected.  

f. The NWS National Digital Forecast Database (NDFD) has been mentioned as a possible dataset that HYSPLIT could read.  NDFD and the 2.5 km  hourly  Real-Time Mesoscale Analysis (RTMA) are weather parameters from numerical models that have been modified by local forecasters to better reflect the local influences that regional models do not model well. Unfortunately the fields are only 2-dimensional and therefore the data would need to be configured into a 3-dimensional dataset before HYSPLIT could be used.  It may be possible for NCEP to develop a 3D version of RTMA.
g. NOAA is developing a high resolution Regional Reanalysis over the Continental U.S. at 3 km as an extension to RUC at 13 km horizontal resolution.  These hourly analyses can be used for dispersion applications.

h. NCEP will be implementing a high resolution CONUS forecast model nest at 4 km by January 2011.  In addition, one 1.33 km 3rd nest would be run for possible ERA or fire weather support. Experiments should be performed to evaluate the use of high resolution model forecasts with real-time or retrospective case studies.
i. NCEP is testing a Very Short Range Ensemble Prediction (VSREF) system (10 WRF members at 12 km horizontal resolution) with hourly predictions to 6 hours.  This system could be used to drive HYSPLIT predictions as well as producing rapidly updating probability information at the short range.  A high resolution analysis could be used to produce deterministic and probabilistic (e.g.: Brier Skill Scores, ranked histograms, reliability diagrams, Relative Operating Characteristic curves).  The NCEP verification system already includes these evaluation scores for meteorological model outputs.  

j. An off-line global dust forecast system (Goddard Chemistry Aerosol Radiation and Transport, GOCART at 1x1 ° horizontal resolution) driven by GFS meteorology will be available from NCEP during the Summer 2010 once/day to 60 forecast hours to use as boundary conditions for regional models.  NCEP is planning to use these outputs as boundary conditions to its U.S. HYSPLIT dust and forecast modeling system.
Figure 1. Google Earth Display








