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I. Data Set & Research Descriptors

1) Principal investigators & contact persons:

Address:

Grand Bay National Estuarine Research Reserve




6005 Bayou Heron Road




Moss Point, MS  39562




Phone:  (228) 475-7047




Fax:      (228) 475-8097

Contact Persons:
Dr. Mark Woodrey, Research Coordinator 




E-mail:  mark.woodrey@dmr.ms.gov



(228) 475-7047, ext. 115



Christine Walters, Research Technician




E-mail:  christine.walters@dmr.ms.gov



(228) 475-7047, ext. 104
2) Entry verification:

The meteorological information is sampled every five seconds from each instrument on the weather station and stored on a Campbell Scientific CR1000 data logger.  Data are output to a file in one array: array 15 stores 15 minute average and maximum and minimum data.  The Centralized Data Management Office (CDMO) Data Logger Program (GRANDBAYNEW_GMDCRMET_061806) was loaded into the CR1000 on June 21, 2006.  The CDMO Data Logger Program (Grand Bay_V3.0_101006) was loaded into the CR1000 on October 10, 2006.  The CR1000 interfaces with the LoggerNet software supplied by Campbell Scientific for data retrieval and conversion.  

Data are uploaded from the CR1000 data logger or CF100 (compact flash module) to a Personal Computer (IBM compatible).  The data are saved as raw files onto a separate hard drive and are backed up onto the Grand Bay National Estuarine Research Reserve (NERR) server.  Files are exported from LoggerNet in a comma-delimited format (.DAT) and opened in Microsoft Excel for pre-processing with the EQWin format macro that was developed by the CDMO to reformat the header columns, insert station codes, insert a date column (mm/dd/yyyy), correct the time column format and reformat the data to the appropriate number of decimal places.  The pre-processed file is then ready to be copied into the EQWin weather.eqi file where the data are QA/QC checked and archived in a database.  EQWin queries, reports and graphs are used to discover data set outliers (values which fall outside the range that the instrument is designed to measure) and large changes in the data.  EQWin is also used to generate statistics, view graphs, create customized queries and reports of the data, cross query the water, weather and nutrient data and finally export the data to the CDMO.  EQWin databases are saved to a removable disk and backed up to the off-site Grand Bay NERR server.  
Any anomalous data are investigated and noted below in the Anomalous Data/Suspect Data section (11).  Any data deletions that were performed are noted in the Deleted Data section (12) below.  In all cases, reported errors/anomalies are double checked, and where data truly appear anomalous, they are compared with other regional meteorological data for verification.  Christine Walters is responsible for data management.
3) Research objectives:

The National Estuarine Research Reserve (NERR) System-wide Monitoring Program (SWMP) was designed to fulfill two major overall goals:  1) to support state-specific non-point pollution control programs by establishing local networks of continuous water quality monitoring stations in representative protected estuarine ecosystems and 2) to develop a nation-wide database on baseline environmental conditions in the NERR system of estuaries.  The specific goal of SWMP is to identify and track short-term variability and long-term changes in the integrity and biodiversity of representative estuarine ecosystems and coastal watersheds for the purpose of contributing to effective national, regional, and site specific coastal zone management.  This comprehensive program consists of three phased components:  1) abiotic factors such as water quality and meteorological monitoring; 2) biodiversity monitoring; and 3) land-use planning analysis.  With the initial focus of phase 1, the NERR SWMP will provide data necessary for intra- and inter- site baseline studies, trend analyses, and impact assessment.

The principal objective of meteorological monitoring is to record meteorological information for the Grand Bay NERR that can be used 1) as a vital reference of atmospheric data for various research projects at the reserve -- an integral part of the general NERR mission is to provide a platform for estuarine research, 2) to give meteorological context (atmospheric-forcing) for the half-hourly SWMP water quality data, and other long-term environmental monitoring programs at the reserve (including nutrients and shoreline change), 3) to observe and characterize important events, such as storms, heat and cold waves, droughts and heavy rainfalls, and 4) to detect trends and characterize climate variability over the long-term. 

4) Research methods:

The Campbell Scientific weather station samples every five seconds continuously throughout the year.  These data are used by the CR1000 to produce 15 minute averages, maximums and minimums (array 15) of air temperature, relative humidity, barometric pressure, rainfall, wind speed, and wind direction.  The Centralized Data Management Office (CDMO) Data Logger Program (GRANDBAYNEW_GMDCRMET_061806) loaded into the CR1000 on June 21, 2006 collected the following data:

15 minute averages for  Air Temperature, Relative Humitidy, Barometric Pressure, Wind Speed, Wind Direction, Wind Direction Standard Deviation, Battery Volts

15 minute minimum and maximum data for Air Temperature, Relative Humitidy, Barometric Pressure, Wind Speed

15 minute totals for Precipitation and PAR

The CDMO Data Logger Program (Grand Bay_V3.0_101006) loaded into the CR1000 on October 10, 2006 collects the following data:

 15 minute averages for  Air Temperature, Relative Humitidy, Barometric Pressure, Wind Speed, Wind Direction, Wind Direction Standard Deviation, Battery Volts

15 minute minimum and maximum data for Air Temperature

15 minute maximum data for Wind Speed

15 minute totals for Precipitation and PAR

CR1000 raw data are currently stored on two compact flash modules.  All collected data are quality checked using EQWin.  The reports, graphs, and queries of meteorological data are printed and reviewed.  Any errors or anomalous data are further investigated and the data are either corrected, deleted (if necessary), or noted in the metadata and left unchanged.

Sensors on the weather station are inspected monthly for damage and/or debris.  During these monthly observations, data taken from a nearby airport and a Kestrel 3000 are used to check the calibrations of the sensors.  Sensors are removed and calibrated on an annual or biannual basis depending on the particular sensor.  All sensor calibrations were good during 2006.  
5) Site location and character:

The Grand Bay National Estuarine Research Reserve (GBNERR) is a shallow, microtidal estuary located on the Gulf Coast in southeastern Jackson County, Mississippi.  It lies within the Mississippi Delta province of the Louisianian biogeographic region of the United States as identified by the National Oceanic and Atmospheric Administration.  Currently, no other reserves exist within the Mississippi Delta province of this biogeographic region.  The GBNERR encompasses approximately 7,450 ha (18,400 acres) of state-owned, federally-owned, and privately-owned lands and open water areas.  The primary land owners within the reserve boundaries are the State of Mississippi (3,684 ha; 9,100 ac) and the U.S. Fish and Wildlife Service (2,024 ha; 5,000 ac).  The balance of the property is privately owned (1,740 ha; 4,300 acres).  
The Grand Bay meteorological station is located near the center of the Reserve (30° 21.551’N, 88° 25.202’W) on a 3m x 3m platform 10m away from a saltwater marsh at an elevation of 1.5m above mean high tide.  One of four hydrological monitors is located in Point Aux Chenes Bay, 1183m south.  Another monitor is located on the east side of the reserve 6652m north/northeast of the station.  The other two monitors are located on the west side of the reserve 3141m north/northwest and 4127m due west of the station.  Although small clusters of dwarfed trees are present on nearby shell middens, they are not considered to serve as wind blocks, shades, or obstructions to the weather station due to the elevation of the station and the meteorological sensors.        
The wind monitor and quantum sensor are mounted onto a crossarm sensor mount oriented in an east/west direction on the top of a 3m triangular aluminum tower.  The wind monitor is mounted on the west side of the crossarm, and the quantum sensor is mounted on the east side of the crossarm.  Lower on the tower, the temperature and relative humidity probe is mounted inside a 12-plate gill radiation shield attached to the tower leg facing the prevailing wind (E/SE) 1.7m (68”) above the tower base.  The barometric pressure sensor is mounted inside the control panel attached to two tower legs facing east/northeast 1.3m (50”) above the tower base.  The rain gauge is mounted at a height of 1.8m (72”) to the east post of the chain link fence surrounding the weather station.  

6) Data Collection Period

On August 29, 2005, the platform and weather station were physically removed from the pilings by Hurricane Katrina.  The 10’ x 10’ platform and meteorological station were reconstructed and began collecting data on June 21, 2006.  This metadata is applicable only to data collected from June 21, 2006 17:30 to December 31, 2006 23:45.
7) Distribution 
According to the Ocean and Coastal Resource Management Data Dissemination Policy for the NERRS System-wide Monitoring Program, NOAA/ERD retains the right to analyze, synthesize and publish summaries of the NERRS System-wide Monitoring Program data.  The Principal Investigator (PI) retains the right to be fully credited for having collected and processed the data.  Following academic courtesy standards, the PI and NERR site where the data were collected will be contacted and fully acknowledged in any subsequent publications in which any part of the data are used.  Manuscripts resulting from the NOAA/OCRM supported research that are produced for publication in open literature, including refereed scientific journals, will acknowledge that the research was conducted under an award from the Estuarine Reserves Division, Office of Ocean and Coastal Resource Management, National Ocean Service, National Oceanic and Atmospheric Administration.  The data set enclosed within this package/transmission is only as good as the quality assurance and quality control procedures outlined by the enclosed metadata reporting statement.  The user bears all responsibility for its subsequent use/misuse in any further analyses or comparisons.  The Federal government does not assume liability to the Recipient of third persons, nor will the Federal government reimburse or indemnify the Recipient for its liability due to any losses resulting in any way from the use of this data.

NERR meteorological data and metadata can be obtained from the Research Coordinator at the individual NERR site (please see section 1. Principal investigators and contact persons), from the Data Manager at the Centralized Data Management Office (please see personnel directory under general information link on CDMO home page) and online at the CDMO home page http://cdmo.baruch.sc.edu.  Data are available in text tab-delimited format.
8) Associated researchers and projects: 

Several research and monitoring projects are currently using the meteorological data from the Grand Bay NERR.  These projects are listed below:

· A Regional Synthesis of Hurricane Impacts in the Gulf of Mexico:  Water quality changes at several National Estuarine Research Reserves Sites – Collaborative project between the Rookery Bay, Apalachicola, Weeks Bay, and Grand Bay NERRs;

· Distribution and Abundance of Submerged Aquatic Vegetation at the Grand Bay NERR – a project being conducted by Grand Bay NERR staff; 

· Influence of Climatic Factors on Fecal Coliform Dynamics in the Grand Bay NERR  - collaborators: Dr. Paulinus Chigbu (Jackson State University - JSU), Scott Gordon (MS Department of Marine Resources - DMR), Tom Strange (Stennis Space Center), Dr. Paul Tchounwou (JSU), Dr. Ibrahim Farah (JSU); 

· Assessment of the Microbial Quality of Water in the Pearl River and the Grand Bay NERR - collaborators: Dr. Ibrahim Farah (JSU),  Dr. Paul Tchounwou (JSU), Dr. Paulinus Chigbu (JSU), Dr. Mark Woodrey (Mississippi State University/Grand Bay NERR);
· Assessment of the Spatial and Temporal Distribution of Fish and Macroinvertebrates in Relation to Water Quality in the Grand Bay NERR - collaborators: Dr. Paulinus Chigbu (JSU), Dr. Kenneth Goldman (JSU), Dr. Paul Tchounwou (JSU), Dr. Ibrahim Farah (JSU), Dr. Mark Woodrey (MSU/NERR);  
· Ecotoxicology Studies of the Pearl River and the Grand Bay NERR - collaborators: Dr. Paul Tchounwou (JSU), Dr. Paulinus Chigbu (JSU), Dr. Ibrahim Farah (JSU), Dr. Mark Woodrey (MSU/NERR); and

· Breeding Ecology and Ecotoxiocology of Clapper Rails in Coastal Mississippi Marshes – collaborators: Dr. Bob Cooper (University of Georgia), Scott Rush (Ph.D. Candidate, UGA), Dr. Courtney Conway (University of Arizona), Dr. Mark Woodrey (MSU/NERR); and

· Ecotoxicology of Oysters of the Grand Bay NERR – Jim Weston (Ph.D. Candidate, Univeristy of Missisippi).

II. Physical Structure Descriptors

9) Sensor specifications   

Parameter: Temperature

Units: Celsius

Sensor type: Platinum resistance temperature detector (PRT)

Model #:  HMP45C Temperature and Relative Humidity Probe

Operating Temperature:  -40°C to +60°C

Range: -40°C to +60°C

Accuracy: ± 0.2 °C @ 20°C

Date of Last calibration:  03/11/03 – 10/01/04
Parameter: Relative Humidity

Units: Percent

Sensor type: Vaisala HUMICAP© 180 capacitive relative humidity sensor

Model #:  HMP45C Temperature and Relative Humidity Probe

Range:  0-100% non-condensing

Accuracy at 20°C:  +/- 2% RH (0-90%) and +/- 3% (90-100%)

Temperature dependence of RH measurement: +/- 0.05% RH/°C

Date of Last calibration:  03/11/03 – 10/01/04
Parameter: Barometric Sensor

Units: millibars (mb)

Sensor type: Vaisala Barocap © silicon capacitive pressure sensor

Model #: CS-105 

Operating Range:  Pressure: 600 to 1060 mb; Temperature:  -40°C to +60°C;

Humidity:  non-condensing

Accuracy: ± 0.5 mb @ 20°C; +/- 2 mb @ 0°C to 40°C; +/- 4 mb @ -20°C to 45°C; +/- 6 mb @ -40°C to 60°C

Stability: ± 0.1 mb per year

Date of Last calibration:  02/27/03 – 01/31/05
Parameter: Wind speed

Units: meter per second (m/s)

Sensor type: 18 cm diameter 4-blade helicoids propeller molded of polypropylene

Model #: R.M. Young 05103 Wind Monitor

Range:  0-60 m/s (130 mph); gust survival 100 m/s (220 mph)

Accuracy: +/- 2%

Date of last calibration:  01/22/03 – 01/26/05
Parameter: Wind direction

Units: degrees

Sensor type: balanced vane, 38 cm turning radius

Model #: R.M. Young 05103 Wind Monitor

Range:  360° mechanical, 355° electrical (5° open)

Accuracy: +/- 5%

Date of last calibration:  01/22/03 – 01/26/05
Parameter: LI-COR Quantum Sensor

Units: mmoles m-2 (total flux)

Sensor type: High stability silicon photovoltaic detector (blue enhanced)

Model #: LI190SB

Light spectrum waveband:  400 to 700 nm

Temperature dependence: 0.15% per °C maximum

Stability:  <±2% change over 1 yr

Operating Temperature:  -40°C to 65°C; Humidity: 0 to 100%

Sensitivity:  typically 5 µA per 1000 µmoles s-1 m-2 

Date of last calibration:  09/18/02 – 01/18/05 

Parameter: Precipitation 

Units: millimeters (mm)



Sensor type: Tipping Bucket Rain Gauge

Model #:  TE525

Rainfall per tip: 0.01 inch

Operating range: Temperature: 0° to +/- 50°C; Humidity: 0 to 100%

Accuracy:  +/- 1.0% up to 1 in./hr; +0, -3% from 1 to 2 in./hr; +0, -5% from 2 to 3 in./hr

Date of Last calibration:  02/07/03 – 05/02/05
The CR1000 has 2 MB Flash EEPROM that is used to store the Operating System. Another 128 K Flash is used to store configuration settings. A minimum of 2 MB SRAM is (4 MB optional) is available for program storage (16K), operating system use, and data storage. Additional storage is available by using a compact flash card in the optional CFM100 Compact Flash Module.
10) Coded variable definitions:  
Sampling station:

Sampling site code:

Station Code:

Crooked Bayou

CR



gndcrmet
11) Anomalous/Suspect Data:  

General comments: 

Air Temp:

Air temp differences between 15 minute samples greater than 3 degrees are not unusual with frontal passages and are usually associated with wind shifts.

RH:
a)  Relative Humidity data greater than 100% can be observed; these data are within range of the sensor accuracy of +/-3%.  
b)  Relative humidity differences greater than 25% between 15 minute samples are not unusual with frontal passages and are usually associated with wind shifts.

Wind Speed:

Wind speed of less than 0.5m/s is not uncommon for this site.
Total Precipitation:

Rainfall differences of over 5mm between 15 minute samples can occur during heavy rains and are common to this site.

PAR:

Negative PAR data have been observed during the night; small negative values are within range of the sensor and are due to normal errors in the sensor and the CR10X Datalogger. The Maximum signal noise error for the Licor sensor is +/- 2.214 mmoles/m2 over a 15 minute interval. These data have been retained.

 

12) Deleted Data:  
General Comments:

All readings associated with barometric pressure were deleted on 6/21/2006 at 1730.  The barometric pressure reading was reported as NAN (not a number).  

All readings on 6/21/2006 1730, when the station was first programmed and powered on, were deleted.  Not all 5 second data were collected during that fifteen minute interval. 

All readings associated with barometric pressure were deleted on 6/22/2006 at 1400 and 1415.  The BP reading for 1400 was out of sensor range, and the reading for 1415 was indisputably low considering local weather conditions.  
All readings on 10/10/2006 1545 were deleted due to a power down for a program change.  Not all 5 second data were collected during that fifteen minute interval

Due to an error in the programming of the wind sensor all wind direction data were deleted for 2006.  
13) Missing data:

Data are missing due to equipment failure, specific probes not being deployed, and time of maintenance or calibration of equipment.  For more details on deleted data, see the Deleted Data Section (12).  If additional information on missing data is needed, contact the Research Coordinator at the reserve submitting the data.  
On October 10th, the entire weather station was powered down for six hours in order to load a new program on to the CR1000.  Data from 10/10/2006 0945 to 10/10/2006 1530 are missing.    
14)  Other remarks/notes:

Hurricane Katrina, a category five hurricane, made land fall just west of the Grand Bay NERR around 0630 on August 29, 2005.  The meteorological station was removed from the pilings around 0815 by the storm surge.  The 10’ x 10’ platform and meteorological station were reconstructed and resumed data collection on June 21, 2006.  
Campbell Scientific data telemetry equipment is used at this station to transmit to the NOAA GOES satellite, NESDIS ID #3B0190E2.  The transmissions are scheduled hourly and contain four (4) datasets reflecting the 15 minute data sampling interval.  The telemetry is “Provisional” data and not the “Authentic” Dataset used for long term monitoring and study.  This data can be viewed by going to http://cdmo.baruch.sc.edu. 
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