Great Bay Research Reserve (GRB) NERR Meteorological Metadata 
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I. Data Set and Research Descriptors

1) Principal investigator(s) 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

Brian Smith, Research Coordinator, email: bsmith@nhfgd.org
NH Department of Fish and Game
 

225 Main Street



 

Durham, NH 03824





603-868-1095  (voice)


 

603-868-3305  (fax)

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 
The meteorological information is sampled every 5 seconds from each

instrument on the weather station and stored on a Campbell Scientific CR10X

data logger.  Data are output to a file in three arrays: array 15 stores 15

minute average, max and min data; array 60 stores hourly average, max and

min data; and array 144 stores daily average, max and min data.  The CDMO

Data Logger Program (NERR_4.CSI) was loaded into the CR10X and controls the

sensors.  The CR10X then interfaces with the PC208W software supplied by

 Campbell Scientific.
Data are uploaded from the CR10X data logger or storage module to a Personal Computer (IBM compatible).  Files are exported from PC208W 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 CR10X is located on the roof of the Jackson Lab and hardwired to a computer in the lab. The data are downloaded to the PC once a week. 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 was responsible for the QA/QC and data management of the 2004 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.  These data are 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. The CR10X is connected directly to a desktop PC where the 5 second data can be viewed at anytime. This display is checked periodically.

A one week download interval was chosen so that the CR10X datalogger would not run out of memory and overwrite data.

Periodically, sensors on the weather station are inspected for damage or debris.  If any is found, it is repaired and/or cleaned. 

Sensors are removed and sent back to Campbell Scientific for calibration at 

minimum of every three years. 

Once a month, we use a handheld Kestrel 4000, to run a comparative set of observations as a general check on the Campbell station sensors.   
5) Site location and character

The GBNERR weather station is located on the roof of the University of New 

Hampshire's Jackson Estuarine Laboratory.  The lab is located on the shore of 

the Great Bay Estuary at Adams Point, which divides the Little Bay and Great Bay portions of the Estuary.   The latitude and longitude are as follows: 43(5.5242' N, 070( 51.8526' W. 

The approximate distance from the weather station to the water quality sampling sites follows:


Great Bay sonde: 1 mile


Squamscott River sonde: 2 miles


Lamprey River sonde: 2.5 miles


Oyster River sonde: 4 miles

The rooftop at Jackson lab is approximately 30 ft above ground and approximately 45 ft above mean high water.  The roof is tar with embedded light colored stones which provides a generally reflective surface that does not absorb and radiate excessive heat.  The CR10X datalogger, air temperature and relative humidity sensors are attached to the lower portion a three-meter tower mounted on the roof.  The rain gauge is affixed to a gable that rises approximately 3' above the roof line.  The light sensor and wind speed and direction sensors are attached at either end of a "T " mounted on top of the tower.  There is minimal blocking and shading due to the mounting height of the instruments.   

6) Data collection period 
Weather data has been collected at the Great Bay site since April 1997.

This metadata document covers the period of time from January 1, 2004 through 

December 31, 2004.
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 are available in text format and Access data tables.

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:

1.  Microbial source tracking and microbial pollution source identification 

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

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

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

3.  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 
All weather station probes were replaced with new sensors in the summer of 2004.

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:  May 2004

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: May 2004

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:  June 2004

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: April 2004

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: April 2004

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:  April 2004

Parameter: Precipitation (specify if heated rain gauge)

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: May 2004

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.  

10) Coded variable definitions 
Sampling Station:

Sampling site code:

Station code:

Great Bay


GB



grbgbmet
11) Anomalous/Suspect Data 
The light sensor recorded numerous negative values. These were small numbers ranging from –0.1 to –3.5.  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%. 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.

During April 19-20 and on June 9 air temperatures reached unseasonably high levels. These data were checked with the record of an external weather station and found to be correct. The temperature subsequently returned to more normal levels. Data were retained.
The following precipitation data was flagged as outliers by the EQWin software.

These values were checked against rainfall data collected by another source (the weather station on Morse Hall at U.N.H.) and their data showed similar precipitation events on the days in question. The data were retained.

Date
Time
Julian

Array ID
TotPrcp

05/15/2004
18:45
136

15
6.6

05/23/2004
03:00
144

15
7.9

05/23/2004
03:15
144

15
5.6

05/24/2004
02:15
145

15
7.6

05/24/2004
02:45
145

15
6.1

06/26/2004
15:00
178

15
6.1

07/19/2004
10:30
201

15
7.6

08/01/2004
12:15
214

15
15.2

08/12/2004
04:30
225

15
5.6

08/12/2004
23:15
225

15
7.6

08/13/2004
00:30
226

15
8.1

08/20/2004
20:30
233

15
7.6

08/20/2004
20:45
233

15
9.1

08/21/2004
03:30
234

15
5.6

12/23/2004
21:15
358

15
6.4
The following PAR data were output during the installation of a new Licor sensor. 

Date

Array
Time
TotPAR

07/29/2004
15
1315
-99999

07/29/2004
15
1330
-99999

07/29/2004
60
1400
-99999

07/29/2004
144
2400
-99999

12) Deleted Data 
The following air temperature and relative humidity data were out of range and deleted from the database.  

Date

Time
ATemp
MaxTemp
MinTemp

07/29/2004
12:45
30.4

41.7

26.4

07/29/2004
13:00
43.9

45.8

41.8

07/29/2004
13:00
31.6

45.8

25.7

07/29/2004
13:15
-40.0

-40.0

-40.0

07/29/2004
13:30
-40.0

-40.0

-40.0

07/29/2004
13:45
-40.0

-40.0

-40.0

07/29/2004
14:00
-40.0

-40.0

-40.0

07/29/2004
14:00
-40.0

-40.0

-40.0

07/29/2004
14:15
-40.0

-40.0

-40.0

07/29/2004
14:30
-25.4

48.4

-40.0

07/29/2004
14:45
33.6

47.9

25.7

07/29/2004
15:00
26.3

26.8

25.7

07/29/2004
15:00
-01.4

48.4

-40.0

07/30/2004
00:00
15.5

48.4

-40.0

10/12/2004
00:45
28.3

407.5

09.7

Date

Time

RH

MaxRH
MinRH

07/29/2004
12:45

046

066

000

07/29/2004
13:00

007

028

000

07/29/2004
13:00

046

069

000

07/29/2004
13:15

035

038

032

07/29/2004
13:30

038

039

037

07/29/2004
13:45

036

037

035

07/29/2004
14:00

036

036

035

07/29/2004
14:00

036

039

032

07/29/2004
14:15

036

036

036

07/29/2004
14:30

035

036

033

07/29/2004
14:45

051

065

030

07/29/2004
15:00

063

065

061

07/29/2004
15:00

046

065

030

07/30/2004
00:00

073

097

030

10/12/2008
00:45

099

650

072

The barometric pressure sensor was not operating properly from 7/29/04 (when a new probe was installed) to 10/20/04 0900. All values for this period of time were 600. The data were deleted. During this time, numerous attempts to correct the problem were unsuccessful. It was finally resolved on 10/20/04.

Also deleted was the 144 array BP data at 2400 (MinBP 0600), since the numbers were calculated based upon erroneous data.

The following PAR data were deleted due to a new sensor being installed at the time therefore outputting erroneous values for PAR: 

Date

Array
Time
TotPAR

07/29/2004
15
1315
-99999

07/29/2004
15
1330
-99999

07/29/2004
60
1400
-99999

07/29/2004
144
2400
-99999

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 (12.).  If additional information on missing data is needed, contact the Research Coordinator at the reserve submitting the data. 

14) Other remarks/notes 
On 7/29/04 new probes were installed on the weather station and a new program was uploaded to the CR10X.

On 10/19/04 it was discovered the battery had become disconnected, resulting in the loss of several days of data.

Daily, Monthly, and Annual Precipitation Totals

grbgbmet
Great Bay Weather

January
Daily Precip Totals (mm)

01/03/2004
1.5

01/04/2004
4.3

01/05/2004
0.3

01/06/2004
3.6

01/13/2004
1.0

Monthly Total (mm)
10.7

February

02/04/2004
12.7

02/07/2004
7.9

02/08/2004
2.3

02/22/2004
2.0

02/23/2004
0.3

Monthly Total (mm)
25.2

March

03/06/2004
1.5

03/07/2004
2.5

03/09/2004
0.3

03/16/2004
0.3

03/17/2004
1.8

03/18/2004
0.8

03/20/2004
1.8

03/21/2004
3.8

03/22/2004
5.8

03/26/2004
1.8

03/27/2004
1.0

03/28/2004
8.9

Monthly Total (mm)
30.3

April

04/01/2004
23.9

04/02/2004
47.0

04/03/2004
20.1

04/05/2004
7.4

04/06/2004
1.5

04/13/2004
0.3

04/14/2004
36.6

04/15/2004
3.6

04/16/2004
0.5

04/19/2004
0.3

04/24/2004
14.5

04/25/2004
0.8

04/26/2004
7.1

04/27/2004
18.3

04/28/2004
9.1

Monthly Total (mm)
191.0

May

05/04/2004
9.1

05/05/2004
17.3

05/11/2004
0.3

05/16/2004
10.9

05/17/2004
9.9

05/19/2004
7.6

05/22/2004
3.3

05/23/2004
9.7

05/24/2004
26.4

05/25/2004
42.2

05/27/2004
0.8

05/28/2004
7.9

05/29/2004
18.0

Monthly Total (mm)
163.4

June

06/02/2004
4.8

06/03/2004
1.3

06/04/2004
8.9

06/07/2004
0.3

06/10/2004
7.9

06/11/2004
0.8

06/18/2004
4.8

06/19/2004
5.3

06/23/2004
0.3

06/27/2004
10.7

06/30/2004
8.1

Monthly Total (mm)
53.2

July

07/02/2004
3.3

07/03/2004
1.3

07/06/2004
0.3

07/09/2004
12.4

07/10/2004
0.3

07/14/2004
3.3

07/15/2004
3.6

07/16/2004
2.8

07/19/2004
3.6

07/20/2004
11.7

07/21/2004
1.0

07/25/2004
16.5

07/29/2004
15.7

Monthly Total (mm)
75.8

August

08/02/2004
18.0

08/06/2004
2.8

08/12/2004
2.3

08/13/2004
25.4

08/14/2004
29.7

08/16/2004
12.2

08/17/2004
15.2

08/20/2004
0.3

08/21/2004
25.7

08/22/2004
19.3

08/23/2004
0.3

08/31/2004
1.8

Monthly Total (mm)
153.0

September

09/01/2004
9.7

09/09/2004
8.9

09/10/2004
40.6

09/11/2004
0.5

09/18/2004
4.3

09/19/2004
46.7

09/20/2004
0.3

09/29/2004
6.6

09/30/2004
4.3

Monthly Total (mm)
121.9

October

10/01/2004
6.6

10/03/2004
7.6

10/31/2004
6.9

Monthly Total (mm)
21.1

November

11/01/2004
1.5

11/03/2004
5.1

11/04/2004
4.8

11/05/2004
14.7

11/06/2004
4.8

11/08/2004
0.3

11/14/2004
3.6

11/21/2004
2.5

11/22/2004
1.5

11/25/2004
25.7

11/26/2004
3.0

11/29/2004
45.0

Monthly Total (mm)
112.5

December

12/02/2004
37.8

12/08/2004
9.4

12/09/2004
1.8

12/11/2004
10.9

12/12/2004
6.6

12/14/2004
0.8

12/21/2004
0.3

12/22/2004
0.8

12/24/2004
24.4

12/28/2004
1.5

Monthly Total (mm)
94.3

2004 Annual Total (mm)
1052.4

