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	Metadata Type
	Details

	Dataset name
	Coastal Biodiversity and Ecosystem Service Sustainability (CBESS) Eddy Covariance Flux Data for Cartmel Sands, Morecambe

	Basic description of dataset
	The dataset details eddy covariance flux measurements at the Cartmel Sands site in Morecambe. 

	Staff responsible
	Timothy Hill

	Locations of the observations
	Morecambe: 
Cartmel Sands (CS) - 054◦ 10’40”N, 003◦ 00’05”W

	Location descriptions
	Cartmel Sands salt marsh is situated at the mouth of the Leven estuary on its eastern bank, with exposure to the dominant south westerly winds. The marsh is 3.2 km long and 1 km at its widest point and is bounded on its landward edge by a railway embankment. The marsh is underlain by fine sandy and compacted sediments and dissected by a dentritic creek system. Saltmarsh pans (pools of standing water) are scattered throughout the higher areas.

	Monitoring / sampling rate of observations
	Half hourly mean values from the 31/05/2013 till the 26/01/2015

	Names of the variables or parameters observed or simulated
	Air temperature (T_air)
Soil temperature at 5 cm (T_soil_5cm)
Soil temperature at 10 cm (T_soil_10cm)
Relative humidity (RH)
Net radiations (Net_rad)
Photosynthetically active radiation (PAR)
Precipitation (Precip)
Wind speed (Wind_Spd)
Wind direction (Wind_Dir)
Vapour Pressure deficit (VPD)
Latent Energy (LE)
Latent Energy Gap Filled (LE_Filled)
Latent Energy Quality Control Flag (LE_QC)
CO2 Flux (Fc)
CO2 Flux Gap Filled (Fc_Filled)
CO2 Flux Quality Control Flag (Fc_QC)
Sensible Heat (H)
Sensible Heat Gap Filled (H_Filled)
Sensible Heat Quality Control Flag (H_QC)
Modelled Respiration (Resp)
U* Friction Velocity (ustar)
Monin-Obukhov stability (MO)

	All procedures used to make observations or simulations (field/lab where applicable)
	Measurements are recorded on a Campbell Scientific (CS) CR5000 datalogger. An enclosed CS LI-7500 and a collocated CS CSAT3 were used to measure the fluxes. Fluxes and wind velocity measurements were made at 10 Hz at 4.3 m on a lattice tower. Fluxes were processed using EdiRe and Matlab.
The remaining variables are record every 15 minutes. Air temperature and humidity is measured with Vaisala MP103A and then converted to Vapour Pressure deficit (VPD). Precipitation is record by an Environmental Measurements Limited (EML) ARG100 tipping bucket rain gauge. Net radiation is measured with a Kipp and Zonen NR Lite. Photosynthetically active radiation (PAR) is measured with a Skye Instruments SKP215. Soil temperatures are measured with type T thermocouples.
Mean half hourly values were calculated in Matlab. The time refers to the middle of the half hourly period. E.g.  00:15 refers to the half hour from (and including) 00:00 up to (but not including) 00:30.
All fluxes are corrected for frequency losses, WPL corrections. CO2 fluxes are also corrected for storage terms.
Quality control flags for the fluxes are based upon the diagnostic flags from the gas analyser and the anemometer. A further basic reality check is applied: flux data is binned by radiation, bin sizes are selected to achieve 15 populated bins. Within each bin, fluxes further than 3.5 standard deviations from the mean are given a QC =1, and those greater than 5 standard deviations a QC = 2. Data affected by the wind shadow of the tower is given a QC = 3. QC = 0 represents the best quality data, QC = 1, indicates marginal data and QC = 2 or QC = 3 indicates poor or very poor data.
Fluxes are filled using the REddyProc R gapfilling package and the QC = 0 data.
The respiration is modelled by fitting the Lloyd & Taylor 1994 respiration model to the nocturnal QC = 0 CO2 flux data for separate months, with a modification applied for tidal depth.


	Calibration procedures, where applicable
	

	Statistical treatment of the observations or simulations
	See above

	Data checking procedures (quality control)
	See above

	File formats used
	csv

	Other information
	Gaps in the data indicate either: malfunctioning of a single sensor, or loss of power to the whole system. NA cells indicate no data.

	Dataset Field descriptions

	Header
	Description
	Cell Format

	Row Number
	Nominal number that allows data to be sorted by the original order of input.
	Number

	Season
	Winter (W)  
	Text

	
	Summer (S)
	Text

	Location
	Morecambe (M)
	Text

	
	Essex (E)
	Text

	Site
	Morecambe: Cartmel Sands (CS), Warton Sands (WS), West plain (WP) 
	Text

	
	Essex: Abbotts Hall (AH), Fingringhoe Wick (FW), Tillingham Marshes (TM)  
	Text

	Habitat
	Mudflat (MF)
	Text

	
	Saltmarsh (SM) 
	Text

	Quadrat Number
	1 to 22
	Number

	Scale
	A = 1 m
	Text

	
	B = 1 – 10 m
	Text

	
	C = 10 – 100 m
	Text

	
	D = 100 – upper limit 
	Text

	Year
	Year
	Number

	Month
	Month
	Number

	Day
	Day
	Number

	Hour
	Hour
	Number

	Minute
	Minute
	Number

	T_air
	Air Temperature (Degrees Celsius)
	Number

	T_soil_5cm
	Soil Temperature at a depth of 5 cm (Degrees Celsius)
	Number

	T_soil_10cm
	Soil Temperature at a depth of 10 cm (Degrees Celsius)
	Number

	RH
	Relative Humidity (%)
	Number

	Net_rad
	Net Radiation (W m-2)
	Number

	PAR
	Photosynthetically Active Radiation
(μmol m-2 s-1)
	Number

	Precip
	Precipitation (mm 30 min-1)
	Number

	Wind_Spd
	Wind Speed (m s-1)
	Number

	Wind_Dir
	Wind Direction (Degrees from North)
	Number

	VPD
	Vapour Pressure Deficit (kPa)
	Number

	LE
	Latent Heat Flux (W m-2)
	Number

	LE_Filled
	Filled Latent Heat Flux (W m-2)
	Number

	LE_QC
	Latent Heat Flux Quality Flag (QC = 0: best, QC = 1: marginal, QC = 2: poor, QC = 3: very poor)
	Number

	Fc
	CO2 Net Ecosystem Exchange (NEE) Flux (μmol m-2 s-1)
	Number

	Fc_Filled
	Filled CO2 Net Ecosystem Exchange (NEE)  Flux (μmol m-2 s-1)
	Number

	Fc_QC
	CO2 Net Ecosystem Exchange (NEE) Quality Flag (QC = 0: best, QC = 1: marginal, QC = 2: poor, QC = 3: very poor)
	Number

	H
	Sensible Heat Flux (W m-2)
	Number

	H_Filled
	Filled Sensible Heat Flux (W m-2)
	Number

	H_QC
	Sensible Heat Flux Quality Flag (QC = 0: best, QC = 1: marginal, QC = 2: poor, QC = 3: very poor)
	Number

	Resp
	Modelled respiration Flux (μmol m-2 s-1)
	Number

	Ustar
	u* friction velocity (m s-1)
	Number

	MO
	Monin-Obukhov stability
	Number




