Great Bay Research Reserve (GRB) NERR Meteorological Metadata 

January - December 2006

Latest Update:  September 26, 2007

I. Data Set and Research Descriptors

1) Principal investigators and contact persons 

Jaimie Wolf, Research Technician 

email: jswolf@cisunix.unh.edu
Jackson Estuarine Laboratory

85 Adams Point Road

Durham, NH 03824

Phone: 603-862-5122

Jeremy LeClair, Research Technician 

email: jol@cisunix.unh.edu
Jackson Estuarine Laboratory

85 Adams Point Road

Durham, NH 03824 

Phone: 603-862-5136

     Kathy Mills, Research Coordinator 

     email: kmills@nhfgd.org
     Great Bay NERR
 

     225 Main Street



 

     Durham, NH 03824





603-868-1095
Jonathan Pennock, Ph.D., Professor of Natural Resources, Director of the

Jackson Estuarine Laboratory and the UNH Marine Program 

email: Jonathan.Pennock@unh.edu
Chase Ocean Eng. Room 102

U.N.H.

Durham, NH 03824

Phone: (603) 862-2921
2) Entry verification 

Prior to the mid-July 2006 installation of the CR1000 logger and Loggernet software, the meteorological information was sampled every 5 seconds from each instrument on the weather station and stored on a Campbell Scientific CR10X data logger using PC208 software. With this configuration, data were output to a file in three arrays: array 15 stores 15 minute average, maximum and minimum data; array 60 stores hourly average, maximum and minimum data; and array 144 stores daily average, maximum and minimum data. With the current configuration, the CR1000 stores only 15 minute data.

Data are uploaded from the CR1000 data logger to a personal computer (IBM compatible).  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.  

The data were downloaded to the PC once a month. Files are stored on the PC as well as backed up onto an external hard drive. EQWin queries, reports and graphs are used to examine the data and identify anomalous and missing data. Jaimie Wolf and Jeremy LeClair were responsible for data management and QA/QC for the 2006 Meteorological data set. 

3) Research objectives 

The principal objective is to record long-term meteorological data at the Great 

Bay Estuary in order to aid with the interpretation of changes in water quality, as well as to identify and catalog extreme weather events, and to maintain an historical database of weather conditions at the Great Bay Reserve.
4) Research methods

The Campbell Scientific weather station samples every 5 seconds continuously throughout the year.  Prior to mid-July 2006, these data were used by the CR10X to produce 15 minute averages, maximum and minimums (array 15), hourly averages, maximums and minimums (array 60) and daily averages, maximums and minimums (array 144) of air temperature, relative humidity, barometric pressure, rainfall, wind speed, and wind direction. On July 13th the CR10X datalogger was replaced by a Campbell CR1000 datalogger using Loggernet software (data collection program version2.) At this time a Campbell TX312 GOES satellite transmitter was also installed allowing for real-time access to the weather data. Version 2 of the program collects the same parameters as the CR10 program. On January 26th, 2007 a new program (version3) was installed at the met. station that eliminated minimum and maximum data for relative humidity, barometric pressure and wind direction.   A monthly download interval was chosen to coincide with the required monthly physical inspection of the weather station and probes. Sensors are removed and sent back to Campbell Scientific for calibration according to NERR CDMO protocols. During monthly QA/QC checks, a Kestrel 4000 handheld meter is used for rough data accuracy comparisons.

5) Site location and character

 The GRBNERR weather station is located in an open cornfield in Greenland, NH, on the eastern shore of Great Bay. The GPS coordinates for the new location are: 43°03.526N and 70°49.823W

The approximate distance from the weather station location to the NERR sampling sites are as follows:

Great Bay sonde: 1 mile

Squamscott River sonde: 2 miles

Lamprey River sonde: 3 miles

Oyster River sonde: 5 miles

The weather station is located approximately 0.25 mile from the water’s edge of Great Bay. The CR1000 logger and all probes except for the rain gauge are mounted on a collapsible 20 ft tower. The rain gauge is mounted on a separate post nearby. The tower location is approximately 10’ above mean high water. The surrounding area is open field which is planted with corn in the summer. 

The temperature and RH probe is mounted approximately 1.5M off the ground. The wind speed and wind direction probes are atop the tower approximately 20’ off the ground. The PAR probe is also approximately 20’ off the ground, mounted on the southernmost location to avoid potential shading from other instrumentation.

The new location lacks AC power, and as a result GRB purchased a Texas Electronics precipitation gauge with snow adapter that uses antifreeze to measure frozen precipitation in winter. This unit was connected November 18th, 2005. The gauge is mounted on a pole approximately 5’ off the ground, 20’ from the main tower.    

6) Data collection period 

Weather data have been collected at the Great Bay site since April 1997.

This metadata document covers the period of time from January 1, 2006 00:15 through December 31, 2006 23:45.
7) Distribution 

NOAA/ERD retains the right to analyze, synthesize and publish summaries of the NERRS System-wide Monitoring Program data.  The 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 this 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 or 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 weather 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 the general information link on the CDMO home page) and online at the CDMO home page http://cdmo.baruch.sc.edu . Data and metadata are available in text format.

8) Associated researchers and projects 

The weather data are used by a number of University and State agency scientists 

conducting  biological, physical and chemical projects in the estuarine and near 

shore environments.  The data are used by the SWMP program to assist in the 

interpretation of short and long term changes in water column conditions.  Some 

general examples include 1) using rainfall data to understand changes in 

salinity, 2) using wind speed and direction to understand changes in turbidity 

and 3) using PAR data to understand changes in fluorescence and chlorophyll a 

concentrations.

Examples of other projects and researchers that use the data are:

 Microbial source tracking and microbial pollution source identification 

 studies by Dr. Steven Jones at UNH (rainfall data)

Sediment resuspension and transport studies by Dr. Larry Ward at UNH (wind        speed and direction)

 Eel grass modeling by Dr. Fred Short at UNH (light data)

 Wet weather pollution studies by Ms. Natalie Landry and Mr. Chris Nash of NH Department of Environmental Services    

II. Physical Structure Descriptors

9) Sensor specifications 

In mid-July 2006 the Campbell CR10 datalogger was replaced with a new Campbell CR1000 logger. At this time a Campbell TX312 GOES satellite transmitter was installed to provide real-time access to weather station data.

All Met. Station probes were removed and replaced with freshly calibrated probes during the installation of the new CR1000 logger and satellite telemetry. The list below represents the new array of probes, installed on July 13, 2006.

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:  March 2006

Parameter: Relative Humidity

Units: Percent

Sensor type: Vaisala HUMICAP© 180 capacitive relative humidity sensor 

Model #:  Vaisala RH45C  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: March 2006

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:  March 2006

Parameter: Wind speed

Units: meter per second (m/s)

Sensor type:  4-cup rotating propeller molded of polypropylene

Model #: R.M. Young 03001 Wind Sentry

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

Accuracy: +/- 5%

Date of last calibration: March 2006

Parameter: Wind direction

Units: degrees

Sensor type: balanced vane, 

Model #: R.M. Young 03001 Wind Sentry

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

Accuracy: +/- 5%

Date of last calibration: March 2006

Parameter: LI-COR Quantum Sensor

Units: mmoles m-2 (total flux)

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

Model #: LI190SZ

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:  March 2006

Parameter: Precipitation /with antifreeze snowfall adapter

Units: millimeters (mm)             

Sensor type: Tipping Bucket Rain Gauge

Model #:  TE525WS (rain gauge) CS705 (precip adapter)

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, -2.5% from 1 to 2 in./hr; +0, -3.5% from 

2 to 3 in./hr

Date of Last calibration: July 2006

Prior to July 13, the following equipment was used

Storage Module 

Model #: SM192

Storage capacity: 192,896 bytes

Operating range: Temperature: -35° to +65°C

Processor: Hitachi 6303

Baud rates: 300, 1200, 9600, 76800

Memory type: user selectable for either ring style (default) or fill and drop. 

Power requirements: 5 +/-0.4 VDC @ 100 mA

Storage Module 

Model #: SM4M

Storage capacity: 2 million low-resolution data values

Program storage: stores up to 8 programs with a total capacity of 128 KB

Processor: Hitachi H8S

Operating system: 64 KB, flash memory based, user downloadable

Operating range: Temperature: -35° to +65°C

Baud rates: 9600, 76800

Memory type: user selectable for either ring style (default) or fill and drop. 

Power requirements: 5 +/-0.3 VDC @ 100 mA

Campbell Scientific CR10X Wiring Panel has 128K of flash memory (EEPROM), in which it stores the operating system and it's program (that it uses to run the weather station).  Additionally, there are 128K of SRAM, which it uses to run the program and store its measurements and for final data storage.  

Equipment used after July 13.

The CR1000 has two 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 (4MB 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:

Greenland


GL



grbglmet

11) Anomalous/Suspect Data 

The light sensor recorded numerous negative values. Most occurred before May 19 and were small numbers ranging from –0.1 to –1.5.  They were within the acceptable range specified and were probably due to signal noise. The data were retained.

The relative humidity sensor recorded some values that were slightly higher than 100%, (101%). All were within the acceptable range of accuracy which is: at 20°C:  +/- 2% RH (0-90%) and +/- 3% (90-100%). The data were retained.

The following precipitation data were flagged as outliers by the EQWin software.

These values are consistent with the total amounts of rain that fell on the days in question. Those numbers appear after the 15 minute data in the table below.

The data were retained.

Date
Julian  Time Array TotPrcp  Total for Day

04/04/2006
94
06:30
15
05.1
60.7

05/13/2006
133
03:15
15
05.3
124.3

06/01/2006
152
17:15
15
05.6

06/01/2006
152
17:30
15
05.6
21.9

06/23/2006
174
08:30
15
08.1

06/23/2006
174
09:00
15
06.9
20.6

07/11/2006
192
09:15
15
08.4

07/11/2006
192
11:45
15
07.1

07/11/2006
192
14:30
15
07.4
41.3

08/20/2006
232
06:45
15
5.6

08/20/2006
232
07:15
15
12.2

08/20/2006
232
07:30
15
10.7
66.2

09/19/2006
262
23:45
15
05.6
21.5

10/12/2006
285
00:45
15
07.1

10/12/2006
285
01:00
15
08.6
39.1

11/14/2006
318
03:15
15
08.9
34.1

12) Deleted Data 

The installation of the CR1000 logger and Loggernet software and telemetry system was installed on July13.

Between 7/13 and 7/18 most of the data were faulty and deleted.

Wind speed and direction were the only two parameters that appeared unaffected, so those data were retained.

The following data were deleted.

On 7/14/2006 at 15:15 all data were deleted.  Not all 5 second data were collected during that fifteen minute interval, resulting in inaccurate averages and totals

7/14 1530 to 7/17 1400. - all data except wind speed and direction.

7/17 1415 to 7/18 1130 – barometric pressure.

7/17 1415 to 8/1 845 – precipitation.

7/17 1415 to 1615, 7/18 0800 to 1130, and 7/28 1045 to 8/1 845 – par (light).

Some examples of the deleted data which was recording during the period of adjustment to the new systems and software follow.

Air temperature –40.

Humidity and precipitation – all zeros.

Barometric pressure – NAN

Light – NAN or zero

Precipitation – all zeros.

As noted in the missing data section, the missing rain data were obtained from another source and appear in section 14.

13) Missing data 
Data are missing due to equipment or associated specific probes not being deployed, equipment failure, time of maintenance or calibration of equipment, or repair/replacement of a sampling station platform.  For more details on deleted data, see the Deleted Data Section (11.).  If additional information on missing data is needed, contact the Research Coordinator at the reserve submitting the data. 

No data was recorded  7/18 1145 to 1230 and 7/28 1000 to 1030 due to monthly download.

No data 7/13 1200 to 7/14 1500  because the new system was being installed.

The precipitation sensor was not working properly between 7/13 and 8/1.

For that period of time we obtained precipitation data from the weather station that is situated on the roof of Morse Hall on the main campus of the University of New Hampshire and is located approximately 3 miles from our facility. We have compared the precipitation data from the Morse weather station with our data on numerous occasions and found them to be comparable. 

 14)   Other remarks/notes 

Monthly Precipitation Totals (mm)

January
109.6

February
72.3

March
21.4

April
102.7

May
430.4

June
227.1

July
107.8

August
119.6

September
78.4

October
151

November
162.7

December
85.8

