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SUMMARY

« New fast CO,H,0 analyzer, the
LI-7200, is made for low power
operation when used with short

intake tube of 1.5 m or less [1]

* Two fast air temperatures and one
air pressure are measured in the
cell synchronously with CO,/ H,0 L7200

* This provides the ability to compute fast mixing ratio (MR), or dry
mole fraction, on-the-fly

* MR can be used for Eddy Covariance flux calculations without the
need for Webb-Pearman-Leuning density terms [2, 3, 4]

« This approach may offer substantial advantages in terms of
reduced flux uncertainties and minimum detectable flux

* In order to use mixing ratio from LI-7200 to compute fluxes, field
data should be examined to verify the following:

(i) Density-based fluxes from LI-7200 match the standards

(ii) Mixing ratio-based fluxes match density-based fluxes

Fundamentally, fluxes can be computed from a covariance

between vertical wind speed and mixing ratio following [2, 3, 41:
Fc =wpS = pyw's’ (@)

However, traditional flux calculations usually use density

measurements which are native to the gas analyzers:

Fc, = w'q,' )
andthen apply density corrections after Webb et al. [2]:

Fe=Foytpm e 1 ge 6)

Pi 1y pyPe PC,Te
/ b
E is computed from water  H in the Li-7200 cell is It isusuallyneglected,
vapor density measuredin  below 10% of ambient due  butcan be computed
the cell simultaneously to 1 m intake; remainder from fast measurements

withCO2 can be computed from in-  insidethe L7200 cell
cellfast temperatures

Fc ~ final corrected flux; w - vertical wind speed; p — total air density; S - wet
mole fraction; p, - dly air density; s — mixing ratio (dry mole fraction); Fe,~
uncorrected flux; q. - gas density; E ~ evapotranspiration; H — sensible heat
flux; p, = H,0 vapor density; G, - speciic heat; Ty~ air temperature in K; -
ratio of mol. masses of i to water

MR can be computed in LI-7200 on-the-fly from density, using

+ Traditional density-based fluxes from  LI-7200 were compared
to the standards in field experiments over ryegrass in Nebraska

andover a wetland in Florida []

+ The open-path LI-7500 was chosen as a standard for water
vapor flux (LE) because it does not attenuate water vapor in

the intake tube

+ The closed-path LI-7000 was chosen as a standard for CO2 flux
(Fo) because it is not subject to surface heating effect in

extremely cold conditions

+ Hourly €O, and H,0 fluxes were within 2.5% of the standards

(LI-7000 and LI-7500, respectively) in all experiments

+ Observed 2.5% difference was not statistically significant, for

P<0.05

+ The field data confirmed good performance of LI-7200 in terms
of the traditional density-based flux calculations and WPL

correction

10+ Hourly Fcand LE fluxes

g

+ Mixing ratio-based fluxes without WPL are plotted below vs.
traditional density-based fluxes of Fc and LE for all 8 field

deployments

+ Mixing ratio-based CO2 flux was within 0%-4% of the density

based flux at all sites

+ The site with largest difference of 4%, CA-2, had measurement
height 7-18 times taller than the any other site, highest LE flux

affectingWPL terms, and least number of available data hours

+ Water vapor fluxes were within 1% at all 8 sites, with 1% of LE

leading to 2-5% of improvement in the energy budget closure

Fc fluxes, mmol CO2 ms™

1

+AZ1

ing ratio, without WPL

+ New enclosed gas analyzer LI-7200 can use short intake tube,

since fast T and P are measured in the cell with CO, and H,0

* LI-7200 outputs fast gas density and MR at the same time

This provides opportunity to compare MR-based fluxes without
WPL correction with traditional density-based fluxes with WPL

Traditional density-based fluxes from LI-7200, on-the-fly MR

calculations, and resulting MR-based fluxes were examined:

(i) The density-based fluxes from LI-7200 compared well

with open-path and closed-path standards

(iii) MR-based fluxes and density-based fluxes matched

well in all 8 experiments over wide range of conditions

The ability to compute MR-based fluxes is important for gas
flux measurements, because elimination of density corrections
can increase flux data quality and temporal resolution, and may

help to reduce the magnitude of minimum detectable flux
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