Shark River Slough:

	Data File Column Descriptions

· ustar (m s-1): friction velocity / 3-dimensional sonic anemometer (CSAT-3, Campbell Scientific Inc., Logan, UT)
· CO2 (ppm): pressure corrected CO2 concentration / open-path infrared gas analyzer (IRGA; LI-7500, LI-COR Inc., Lincoln, NE)
· T_sonic (˚C): Air temperature/ 3-dimensional sonic anemometer (CSAT-3, Campbell Scientific Inc., Logan, UT)
· PC_FCO2 (umol m-2 s-1):
· Storage Flux (umol m-2 s-1):
· H (w m-2): pressure corrected, filtered and gapfilled sensible heat (H) measurements.
· LE (w m-2): pressure corrected, filtered and gapfilled latent energy (LE) measurements.
· NEE (umol m-2 s-1): pressure corrected, filtered and gapfilled NEE.
· [bookmark: _GoBack]GEE (umol m-2 s-1): GEE = NEE - Reco  (Modeled Values)   
· Filled (Filled=1, unfilled=0): gapfilled NEE, LE, and H
· Measurement_height (m): Height of eddy covariance instruments above the soil or water surface.


Basic Site Description

Shark River Slough (SRS) is an oligotrophic marsh located in Everglades National Park (ENP) and is a part of the Florida Coastal Everglades (FCE) LTER program (Shark River Slough /Panhandle site 2). The Shark River Slough site (25°33'6.72"N, 80°46'57.36"W) is a long-hydroperiod marsh that is inundated ~12 mo yr-1.  The SRS site is characterized by peat soils (~1 m thick) overlying limestone bedrock with ridge and slough microtopography [Duever et al., 1978; FCE-LTER, 2010].  The dominant macrophyte present on ridges is Cladium jamaicense with spike rush (Eleocharis cellulosa) and periphyton mats in sloughs.  For this site, Z and d are 1.02 and ~ 0.4 m, respectively.  The site is accessible only by airboat or helicopter.  

	Eddy Covariance Methodology

Net ecosystem exchange (NEE) of CO2 was measured using open-path eddy covariance methods [Moncrieff et al., 1996; Ocheltree and Loescher, 2007]. NEE is commonly estimated through simplification of the continuity equation by applying a control volume approach, where the integrals in Eq. 1 are the vertical rate of change of mean molar CO2 concentration and the vertical scalar flux divergence, respectively, from the ground level to the top measurement height (z, m) [Loescher et al., 2006]:  


							Eq. 1
where: the CO2 concentration (C, mmol CO2 m-3) and the vertical wind velocities (w, m s-1) are measured at a fixed plane above the plant canopy.  In Eq. 1, NEE is estimated by both the covariance of the turbulent fluctuations of C and w, where the turbulent fluctuations are the instantaneous deviation (at 10 Hz) from the mean block average (over 30 min, term II), and the storage flux, term I.  Primes denote the fluctuations; overbar denotes the mean from the averaging period. CO2 stored directly below the tower was calculated as a function of measurement height and mean molar CO2  concentration. Micrometeorological convention is used here, where negative NEE values indicate ecosystem uptake of carbon. To minimize flow distortion between sensors, the IRGA and sonic anemometer were placed 0.09 and 0.23 m apart, such that the open-optical path of the IRGA was vertically aligned to match the sonic volume of the CSAT. Digital signals from sonic anemometer and the gas analyzer (with factory 230 ms delay) were collected by a datalogger (CR1000, Campbell Scientific Inc.) at 10 Hz. The IRGAs were calibrated every ~30 days using a trace gas standard for CO2 in air (+ 1.0%), a dew point generator for H2O (LI-610, LI-COR Inc.), and N2 gas scrubbed with soda lime and Drierite, according to the protocols outlined by AmeriFlux [Loescher and Munger, 2006].

Data processing 

Raw EC data were processed using EdiRe (v.1.4.3.1184; Clement, 1999), which carried out a 2-d coordinate rotation of the horizontal wind velocities to obtain turbulence statistics perpendicular to the local streamline. The covariance between turbulence and scalar concentrations was maximized through the examination of the time series at 0.1 s intervals on both sides of a fixed lagtime (in this case, ~ 0.3 s). Because of the relatively short roughness lengths and uniform canopy structure at these sites, we assumed that the influence of coherent structures and low frequency effects were captured by this approach. Fluxes were calculated for half-hour intervals and then corrected for the mass transfer resulting from changes in density not accounted for by the IRGA [Massman, 2004; Webb et al., 1980]. Barometric pressure data were used to correct the fluxes to standard atmospheric pressure. 
Flux data screening was applied to eliminate half-hourly fluxes (NEE, LE, and H were filtered together) resulting from systematic errors such as: i) rainfall, condensation, or bird fouling in the sampling path, ii) incomplete half-hour datasets during system calibration or maintenance, iii) poor coupling of the canopy with the external atmospheric conditions, as defined by the friction velocity, u*, using a threshold < 0.15 m s-1 [Goulden et al., 1996; Clark et al., 1999], and iv) excessive variation from the half-hourly mean based on an analysis of standard deviations for u, v, and w wind and CO2 statistics. Quality assurance of the flux data was also maintained by examining plausibility tests (i.e., NEE < -30 and > 30 mol m-2 s-1), stationarity criteria, and integral turbulent statistics [Foken and Wichura, 1996; Foken and Leclerc, 2004].
Eddy covariance measurements of CO2 estimate net ecosystem exchange at a time resolution of one hour or less [Baldocchi, 2003, Loescher et al., 2006], such that: 
NEP ≈ -NEE 	Eq. 2a
GPP ≈ GEE = NEE - Reco	Eq. 2b
where: GPP is gross primary production, GEE is gross ecosystem exchange, and Reco is ecosystem respiration.  GEE cannot be measured directly, but rather is estimated from the right hand terms in Eq. 2b.  Half hourly fluxes of NEE (mol m-2 s-1) were used to calculate GEE and Reco in g C m-2 s-1 from Eqs. 2a, 2b based on the logic provided in Randerson et al. [2002], Loescher et al. [2006], and Campbell et al. [2004].  

	Gap filling of Data

Missing half hourly data were gap filled using separate functions for day and night (NEEday, NEEnight). When photosynthetically active radiation (PAR) was ≥10 mol m-2 s-1, daytime NEE data were gap-filled using a Michaelis-Menton approach,

	Eq. 3
and, when PAR was <10 mol m-2 s-1, nighttime NEE data were gap filled using an Arrhenius approach,

	Eq. 4

where:  is the apparent quantum efficiency (),  is PAR, Reco is ecosystem respiration (mol CO2 m-2 s-1), Pmax is the maximum ecosystem CO2 uptake rate (mol CO2 m-2 s-1), R0 is the base respiration rate when air temperature is 0 C, and b is an empirical coefficient.  These functional relationships were calculated on a monthly basis to gap-fill the data where enough data were available.  Where too few observations were available to produce stable and biologically reasonable parameter estimates, annual data were used to gap-fill data.  Half hourly NEE, GEE, and Reco values were used to generate daily, weekly, monthly, and annual values that were used to determine the best time scale for statistical analyses.  

Energy

Latent energy is the covariance of w’v calculated over 30 minute period Eq.5:

	Eq.5
 
where v is the air density, Lv is the heat of vaporation (J kg-1 ˚C-1), w’ is the fluctuation about the mean of verticle wind speed, v’ is the fluctuation about the mean of density of water vapor in the air.

Sensible heat is determined from the covariance of w’T calculated over 30 minute period (Eq.6):

	Eq. 6
where  is the air density, Cp is the specific heat of air at constant pressure (J kg-1 ˚C-1), w’ is the fluctuation about the mean of verticle wind speed, v’is the fluctuation about the mean of density of water vapor in the air.

Latent  (LE) and sensible (H) energy were filtered using the same method as NEE and whenever LE, H, or NEE required filtering all three were removed.  LE and H were gap filled on a monthly basis by plotting net radiation against LE or H.  When R2 values were less than 70% seasonal relationships between net radiation and LE or H were used to gap fill data in that month.
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