A Method for Providing More Marine Observations in the Coastal Zone

Eric A. Meindl

Physical Scientist

Chief, Project Planning and Integration

National Data Buoy Center

National Weather Service (NOAA)

John C. Stennis Space Center, Mississippi U.S.A.

and

 David B. Gilhousen

Meteorologist

Data Quality Program Manager

National Data Buoy Center

National Weather Service (NOAA)

John C. Stennis Space Center, Mississippi U.S.A.

ABSTRACT

Many marine observations are taken in the United States coastal zone by moored buoys and non-floating platforms operated by universities and laboratories.  These data usually are posted and easily accessible on the operators individual web sites.  However, this method is not particularly convenient for operational use by marine forecasters in National Weather Service Forecast Offices (NWSFO) due to different data presentation methods, units of measure, and formats.  This paper describes a simple software application developed by NOAAs National Data Buoy Center (NDBC) that is being distributed to buoy operators which converts diverse encoding schemes into sanctioned code forms that permit data processing, quality control, and distribution in real time over NWS telecommunications circuits.

1. INTRODUCTION

Many environmental observations are taken in the coastal zone of the United States (US) by instruments installed and operated by universities and laboratories.  However, the information often is not used by marine forecasters of the US National Oceanic and Atmospheric Administrations (NOAA) National Weather Service (NWS).  While the observations are posted on web sites in real time, the lack of use of standardized formats or code forms render the application of the data impractical at best.  Data cannot be integrated into plots and analyses on meteorological workstations, nor can they be ingested for use in numerical models at weather centers.

To address this problem, the NWS National Data Buoy Center (NDBC) developed a software interface that can be used to convert disparate, non-standard data formats into two standard code forms for dissemination to forecasters and modelers.  This conversion kit, requiring only a basic knowledge of C language, is being distributed to interested parties that collect data who can implement the software with minimal effort, making their data available in standardized codes.  In the end, the data collector benefits through greater program exposure while NWS receives more observations to support its operational program.

This paper summarizes the way the process works, provides early examples of the collaboration and ultimate success, some lessons learned, and thoughts of future direction.

2. THE SOFTWARE KIT CONCEPT

NDBC developed and supplies to interested parties a C language interface that is used by the operator of the observing stations who receives the data in the format most useful for the operator.  A junior-level programmer at the institution operating the observing stations is capable of implementing minor changes, such as changing parameter assignment statements, to be able to read the data and produce output messages in a sanctioned format.  At the present time, the output messages are in FM-13 SHIP, a World Meteorological Organization (WMO) sanctioned code form, or CMAN Code, a US national code form closely resembling FM-12 SYNOP.  The correctly formatted messages are transmitted to NDBC via file transfer protocol (FTP), where they are subjected to NDBCs automated data processing and quality control system.  The messages are processed and included in the NDBC collectives along with NDBCs own moored buoy or C-MAN (Coastal-Marine Automated Network) fixed platform observations.  In this way, they become available to operational forecasters and for numerical model ingestion.  The same process also causes the data to be posted on NDBCs popular web site that receives more than six million hits per month, with credit cited to the stations owner and direct links to their web pages.

Besides station and time of observation, the buoy measurements that can be encoded are primarily useful for marine meteorologists: average wind direction, speed, and gust; air and sea surface temperature; dew point; sea level pressure and station pressure; visibility; and significant wave height and dominant period.  For fixed platforms equipped with stations using CMAN Code, low resolution water level can also be encoded.  Not all these parameters must be included.  Only the station identifier, date and time of observations, communications routing identifier, and wind speed are mandatory.  The correct identifier information is researched, coordinated, and provided by NDBC.

3. INITIAL IMPLEMENTATION EXPERIENCE

The initial implementation of the kit was offered to Skidaway Institute of Oceanography (SIO); it was not successful at first.  The conversion software was developed, provided, and implemented in 2001, but processing related to the security of the NWS Telecommunications Gateway (NWSTG) prevented input of data to the national system.  Subsequently, NDBC enhanced its system to receive the data and, after implementing addressing proper security measures, was able to acquire data via ftp and insert into NWS system.  Data from a single SIO station that was available to the NWSFO in Jacksonville, Florida, was finally made available in summer 2002 to assist NWSFOs in neighboring states.

At approximately the same time, the Gulf of Maine Ocean Observing System (GoMOOS) was aggressively seeking partners to help develop its 10-station buoy network scattered among other stations - including NDBCs - in the coastal waters off New England.  GoMOOS officials were very interested in distributing their data and the distribution system was implemented in August 2002.  Data anomalies were initially noted, particularly in wind direction data which showed directions approximately 30 degrees greater than model analyses and nearby stations.  NDBC also spotted degraded wave measurements from a buoy caused by a software error that was able to be salvaged by GoMOOS.

Arrangements are underway to implement the system by fall of 2002 on behalf of the Coastal Ocean Monitoring Program (COMPS), managed by the University of South Florida in the eastern Gulf of Mexico.

4. DATA PROCESSING AND QUALITY CONTROL

It is generally believed in operational forecasting that it is better to have no observations at critical times than erroneous observations that lead to the wrong decision.  As a result, NDBC data quality control of these supplementary data are important and trust in the system is crucial for cooperation with station operators who may be requested to adjust or even remove observations when a data anomaly is detected.

NDBC processing includes automated gross range and time continuity checks, including a comparison to be sure the dew point does not exceed the air temperature.  If the operator has redundant sensors at their stations for purposes of reliability, these may also be used as excellent consistency checks.  These automated measures ensure that obviously bad data are not released.  However, the automated process is supplemented with other checks that are performed manually by NDBC data analysts.  The data analysts view plotted winds, pressures, temperatures, and dew points on meteorological work stations.  This permits easy comparison with surrounding stations.  The are also able to view reports from the most recent day via the web site in order to search for sporadic errors, as well as consistency between wind speed and sea conditions.  Further automatic comparison is performed against initial analyses of a model run twice daily by NWS National Centers for Environmental Prediction (NCEP).  Finally, if questionable data are released, NWSFO field forecasters are excellent about calling NDBCs data analysts to communicate their concerns.  Given these checks, it is rare for an incorrect observation set to reach the field for more than 24 hours.

5. BENEFITS AND FUTURE PLANS

This program has a number of benefits to both NOAA and the individual operators.  From NOAAs perspective, more in-situ observations are distributed to the modeling and forecasting community, such as NCEP, NWSFOs, the Tropical Prediction Center, the Weather Channel, and the Federal Emergency Management Agency.  There are a sufficient number of commercial vendors producing high quality, rugged instruments that make the non-NOAA systems reliable sources of observations on which to base sound decisions.  The added stations help to fill gaps between NOAA stations that make up the national marine observing backbone and provide critical information in real time on smaller meteorological (i.e., mesoscale) and oceanographic features.

Meanwhile, NDBCs quality control processing and distribution makes the data provided  even more reliable by provides free data monitoring service to participants, including notification when a problem is noted.  The operators gain much better visibility by having good data posted on a very popular web site that specifically cites their programs contribution to marine safety.

While NDBC gradually will enhance its meteorological measurement capabilities based on NOAA requirements, the potential for greatest advancement is in oceanographic measurement although sustained, operational ocean observations is a daunting economic and technical challenge.  NDBC has developed this capability as a portal for incoming marine observations from universities and consortia.  In 2003, NDBC will offer the capability to disseminate ocean salinity and currents at multiple through data conversion into WMO sanctioned FM 64 TESAC Code.

6. SUMMARY AND CONCLUSION

NDBC has developed a software conversion kit that is being offered to non-NOAA operators of weather stations and small environmental meso-networks in the coastal zone.  In 2001, approximately a dozen groups were collecting atmospheric and oceanographic data near the US coast line.  While data usually are posted to web sites in real time, their value to NOAAs NWS is limited.  By promoting use of the kit, NDBCs desire is to approximately double the number of accurate, reliable environmental observations at its disposal to meet its mission objectives.

