San Francisco Bay (SFB) NERR Meteorological Metadata

August 17, 2006 – December 31, 2006
Latest Update: 8/4/08
I. Data Set & Research Descriptors

1) Principal Investigator & contact persons: 


Drew M. Talley Ph.D., Research Coordinator




 email:  dtalley@sfsu.edu


Jessica E. Schneider, Monitoring Technician (through July 2007)


Nicole A. Christiansen, Monitoring Technician (current)




 email: nicsen@sfsu.edu


Address:



San Francisco Bay NERR


3150 Paradise Drive


Tiburon, CA


94920


Phone: 415-338-3724


Fax: 415-435-7120

2)   Entry Verification:


Deployment data (.DAT files) are directly uploaded from the CR 1000 datalogger to a Personal Computer (IBM compatible).  Files are exported from LoggerNet in a comma-delimited format (.DAT). The files were opened in Excel in order  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. 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.  Persons responsible for data verification are the Monitoring Technician and the Research Coordinator.
Data is collected in the following formats for the CR1000:






15-minute Data: 

· Averages from 5-second data:  Air Temperature, Relative Humidity, Barometric Pressure, Wind Speed, Wind Direction, Battery Voltage

· Maximum, Minimum, and their times from 5-second data:  Air Temperature, Wind Speed (maximum only).
· Wind Direction Standard Deviation from 5-second data

· Totals:  Precipitation and PAR

· The following parameters were collected:


Year, Julian Date, Time, Average Temperature (°C), Maximum Temperature (°C), Maximum Temperature Time, Minimum Temperature (°C), Minimum Temperature Time, Relative Humidity Average (%), Barometric Pressure Average (mb), Wind Speed Average (m/s), Wind Direction Average (degrees), Wind Direction Std Dev (m/s), Wind Speed Maximum (m/s), Wind Speed Maximum Time, Precipitation Total (mm), PAR Total (millimoles/M2), Voltage Average (volts)

3)   Research Objectives:

As part of the System Wide Monitoring Program, a meteorological station is used to supplement the water quality data.  Overall goals the San Francisco Bay NERR/SWMP monitoring stations are to collect continuous information to address three primary topics: 1.) Short-term variability and long-term changes in atmospheric conditions within the regions of the estuary (i.e., localized impacts of seasonal storm events, interannual differences in rainfall, magnitude and influence of El Niño – La Niña events, spatial extent of oceanic and tidal forcing, and long-term changes associated with the Pacific Decadal Oscillation). 2.) Anthropogenic disturbance caused by land use changes including population migration, urbanization and proximity of livestock and grazing areas 3.) Integration of these data to the broader Central and Northern California Ocean Observing System (CenCOOS) provides much needed inland and shallow water data to complement the extensive, deep-water and offshore data currently available from the CenCOOS system.  Together these data provide an ecosystem-based network for understanding the environmental conditions and ecological processes of the San Francisco Bay.  
4) Research Methods:

        The Campbell Scientific weather station samples every 5 seconds continuously throughout the year to produce 15 minute data.  Averages for air temperature, relative humidity, barometric pressure, wind speed, and wind direction are reported for each time interval.  Maximum and minimum readings and the time they were recorded are included for air temperature and wind speed (maximum only).  15 minute totals are recorded for rainfall and PAR (LiCor).  


The meteorological station is visited monthly to download the data to a laptop computer though direct connection via a 9 pin serial cable.  At the time of download the current readings of the CR1000 are displayed and compared to readings from an external devise (Kestrel 4000) to cross check the accuracy.  The station is also maintained during these visits; the wind sensors are checked to make sure there are no obstructions and can move freely, PAR, temperature and humidity, sensors and the tipping rain bucket are periodically cleaned.  Sensors are recalibrated on a one to two year schedule by swapping the existing sensors with ones that have been freshly calibrated, and manually calibrating the precipitation gage.   During 2006 the following programs were in use: SANFRANCISCO_SFBRRMET_08162006.CR1 (08/17/2006 12:00 -10/12/2006 11:00) and SANFRAN_V4.0_100206.CR1 (10/12/2006 11:00 -12/31/2006 23:45).
Campbell Scientific data telemetry equipment was installed at the Rush Ranch Station on 8/16/2006 and transmits data to the NOAA GOES satellite, NESDIS ID # 3B016066.  (Where 3B016066 is the GOES ID for that particular station.)  The transmissions are scheduled hourly and contain four (4) data sets reflecting fifteen minute data sampling intervals.  Upon receipt by the CDMO, the data undergoes the same automated primary QAQC process detailed in Section 2 above.  The “real-time” telemetry data become part of the provisional dataset until undergoing secondary and tertiary QAQC and assimilation in the CDMO’s authoritative online database.  Provisional and authoritative data are available at http://cdmo.baruch.sc.edu.

5) Site Location and Character:

San Francisco Bay estuary is located at the confluence of the Sacramento and San Joaquin Rivers, and has the largest watershed on the west coast.  There are four main bays in this system; Central Bay (or San Francisco Bay), South Bay, and San Pablo Bay Suisun Bay.  The San Francisco Bay National Estuarine Research Reserve (SFBNERR) is a multi-component site totaling approximately 3,700 acres.  The reserve sites include tidal salt marsh at China Camp State Park (38°0'4.49"N, 122°27'37.28"W) in San Pablo Bay, and brackish tidal marsh at Rush Ranch Open Space Preserve (38°13'21.00"N, 122°01'33.60"W) in Suisun Bay. The two component sites include open water, tidal wetland, and adjacent upland buffer habitats and are representative of the diverse plant and animal communities that occupy the salinity gradient within the San Francisco Estuary.  Development within the watersheds of the sites ranges from predominantly urban/suburban to protected land/agricultural.

The meteorological station is located within the Rush Ranch Open Space Preserve in the transition zone from the brackish tidal marsh to the upland grassland habitat.  The station is placed in a flat grass area free from obstructions overhead or nearby, marsh vegetation begins approximately 10 meters away, and the station is just above mean higher high water.  The upland habitat is undeveloped aside from a nature center and a historical barn, both of which are almost a kilometer away from the station.  The surrounding grassland is used intermittently for light agricultural grazing of cattle.   The tower itself is a Campbell Scientific 20 foot tower, and the sensors are located at 7.5 m  (wind, temperature and humidity, and PAR), 2.5 m (barometric pressure), and 1 m (rain gauge) above the substrate.  

Within Rush Ranch there will be two water quality monitoring stations (established early 2008).   These stations will be located at the junction of Cutoff Slough with First and Second Mallard Creeks, respectively.  Cutoff Slough is the main channel that borders the Open Space Preserve and the two Mallard Creeks drain different portions of Rush Ranch’s brackish tidal marsh.  First Mallard drains the northern part of the preserve while Second Mallard drains the southern areas.  The weather station’s location is representative of the atmospheric conditions at the water quality stations.   Rush Ranch is located about 40 kilometers inland of the other reserve site, China Camp State Park.  At China Camp there are two water quality monitoring stations, and due to the distance from and distinct differences in climate at Rush Ranch, this meteorological station is not representative of the conditions at China Camp.
6)   Data collection period:

Meteorological data has been collected continually at Rush Ranch from August 17, 2006 14:15 through December 31, 2006  23:45. 
7)   Distribution: 

NOAA Ocean and Coastal Resource Management Data Ownership and 

Dissemination Policy for the NERRS National Monitoring Program: 


Data collected in conjunction with the National Estuarine Research Reserve System's (NERRS) National Monitoring Program is considered public information. The principle investigators (PIs) responsible for collecting data at each NERRS site must process the data using Estuarine Reserve Division (ERD) approved quality assurance and quality control (QA/QC) protocols. The PI has three (3) months from the date of data collection to process the data, and then three (3) months from the date of data processing to transmit the QA/QC processed data to ERD or an ERD approved Centralized Data Management Office (CDMO) in accordance with the standard rules for application to oceanographic data sets (NOAA Administrative Order 216-101). The schedule reflected below assumes an adequate and uninterrupted funding for the monitoring effort at each site, therefore the data processing and the transmission timetable may be adjusted accordingly. 


Unpublished intellectual property owned and developed by the recipient with federal assistance funds, i.e., processed data will not be officially disseminated to the public for a period of one (1) year from the date of data processing. After one (1) year the QA/QC processed data will be made officially available to the general public on the Internet by the CDMO. However, if the data are requested pursuant to the Freedom of Information Act, the Government is required to release any data which are transferred to the Government by the recipient under the award. 


An awardee may own a copyright on the publication of the processed data developed or bought under a Federal assistance award. The Federal awarding agency reserves a royalty-free, nonexclusive, and irrevocable license to reproduce, publish, or otherwise use, and to authorize others to use, for Federal government purposes, the copyright in any work developed under an award, or any rights of copyright purchased by an awardee with Federal assistance support (15 C.F.R. 24.34). Any such publication will include a notice identifying the award and recognizing the license rights of the government under this clause. This paragraph will have no force and effect for the processed data not published by the recipient. 

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 is 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 meteorological data and metadata can be obtained from the Research 

Coordinator at the individual NERR site (please see Section 2.2-1 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 tab-delimited format. 
8)   Associated researchers and projects:

The meteorological data is part of the System Wide Monitoring Program and supplements the water quality, nutrient and biological monitoring that is done at the San Francisco Bay NERR. 

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: Installed in July 2006
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: Installed in July 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: Installed in July 2006.
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 (134 mph); gust survival 100 m/s (220 mph)

Accuracy: +/- 0.3 m/s

Date of last calibration: Installed in July 2006.
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: +/- 3 degrees

Date of last calibration: Installed in July 2006.
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:  Installed in July 2006.
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: Installed in July 2006.
The CR1000 has 2 MB of 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 upgrade) 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

Date Installed:  July 16, 2006
10)  Coded variable definitions:

Sampling Site Code 

Station Code

Sampling Station

RR



sfbrrmet

Rush Ranch Meteorological Station

11)  Anomalous data/ suspect data:

August 2006

08/31/2006 12:30 – 08/31/2006 23:45  Due to incomplete records of the PAR multiplier these data are considered suspect.
September 2006

09/01/2006 00:00 – 09/30/2006 23:45  Due to incomplete records of the PAR multiplier these data are considered suspect.
October 2006 
10/01/2006 00:00 – 10/12/2006 10:45  Due to incomplete records of the PAR multiplier these data are considered suspect.
November 2006


No anomalous data

December 2006

No anomalous data

12)  Deleted data:
August 2006

08/17/2006 14:15  during this sampling interval a new program was uploaded, therefore the reported readings for all parameters were incomplete and thus deleted.

08/31/2006 12:15  during this sampling interval a new program was uploaded, therefore the reported readings for all parameters were incomplete and thus deleted.

September 2006


No data was deleted. 
October 2006

10/12/2006  11:00
during this sampling interval a new program was uploaded, therefore the reported readings for all parameters were incomplete and thus deleted.

10/12/2006 11:00 – 10/31/2006 23:45 PAR data were deleted due to an incorrect multiplier. 
November 2006

11/01/2006 00:00 – 11/30/2006 23:45 PAR data were deleted due to an incorrect multiplier. 
December 2006
12/01/2006 00:00 – 12/31/2006 23:45 PAR data were deleted due to an incorrect multiplier. 
13)   Missing data:
Data are missing due to equipment or associated specific sensors not being deployed, equipment failure, time of maintenance or calibration of equipment, or repair/replacement of a sampling station platform.  If additional information on missing data is needed, contact the Research Coordinator at the reserve submitting the data.
August 2006

PAR data are missing from 08/17/2006 14:15 – 8/31/2006 12:15 due sensor deployment errors.  

September 2006


No missing data

October 2006


No missing data

November 2006


No missing data

December 2006


No missing data
14)  Other remarks/notes:
PAR data during the dates of 08/31/2006- 12/31/2006 were originally collected with an incorrect PAR multiplier. Due to the lack of records of the multipliers during this time, the data were deleted.
