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g > p §y € Terminology and unitg

Density: g air md, mol air m3
gCOm3  molCOm?3

Mixing Ratio: g CQ per g dry air
g H,O per g dry air
Specific Humidity: g H,O per g moist air

Mole Fraction  mmol CQ per mol total air, ppm, ppb
Dry Mole Fraction mmol CQ per mol dry air, ppm, ppb
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CGO, CH, > DY

CGO, flux:  nmmolCO, m?st
mg COm=hrt
g C mPd?
g C mPyrl
gCom2yri 11T Of ATT U AT 160

H,O flux (E) mmol HO nr?st
(ETY mm ht, mm day?

CH,flux: nmol CH m?st
mg CH m~hr?
g C med?
g C mPyrl
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Net radiation (R . M)O W m?(J m?s?)
Sensible heatflux (H &@ ¢ O ): W nt?
Latent heat flux (LEs g ): (W m?)
LEH E
Soil heat flux (& | ): W m?
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Fig. 16.5MonteithandUnsworth, 2013. Environmental Physics
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Fig. 16.5MonteithandUnsworth, 2013. Environmental Physics
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not shown are met sensors and communication device

Solar Power Supply




10-Hz> D

courtesy of Dr. Youngryel
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Here 1s more 1{4Hz raw \/ U |
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California Oak Sananna, 23 m tall tower, DOY157 1130
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Basicassumptions: ¢ 3 1 71

1. no horizontal divergence or convergence, n Q= T

dt
WC
Control volume :
Finnigaret al., 2003 7
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Ly ATOES 3 A

d ] co co
F=raws 20,0, 922 _I-%

m?3 s gdryair m?®s

F=(ra+r'a)(w+w)(s+s)

F = (FaWS+ FaWS+/ aW S+ FaW S+/ ' aWS+ 7' aWS+/ ' aW' S+ 7' S)
f f f f

Averaged deviation from the mean is zero  Dry air flux is zero -0

F=/7aWSs sis mixing ratiowith the unit of
g CQgtldry air
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Density unit!

Time | CQ (mmol ni®)| W(mS§) | CO, W' W'CO,'
0 15.511 -0.253 | 0.108 | -0.253 -0.027
0.1 15.483 -0.348 | 0.080 | -0.348 -0.028
0.2 15.442 -0.290 | 0.039 | -0.290 -0.011
0.3 15.420 -0.052 | 0.017 | -0.052 -0.001
0.4 15.414 0091 | 0.012 | 0.091 0.001
0.5 15.409 0.159 | 0.006 | 0.159 0.001
0.6 15.401 0.276 | -0.002 | 0.276 -0.001
0.7 15.407 0401 | 0.004 | 0.401 0.002
0.8 15.403 0496 | 0.001 | 0.496 0.000

1800 |  15.369 0212 | -0.034 | 0.212 -0.007

mean|  15.403 0.000 W CQ,'=-0.014 | (mmol m’s?
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Data Processing: dspiking

Time (s)
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Data Processing: dspiking a We
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We need get rid of spikes.
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Data Processing: depiking a we
A unreasonabley, v, w

AabsO 06 h 6 kBstd; x x 4- 6
A other criteria
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Coordinate rotationp d %o’
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Coordinate rotationp d %o’

1st Rotation u




Coordinate rotationp d %o’

wce'=W'C'-cos@-U"C"-sin@-cos e-V'C"-sin@-sin €

If the sonic is perfectly leveled along with the growsudface, then no
coordinaterotation is needed!

However, his is very difficult to do, if not impossible. It is much eas
to rotate the coordinates to force the mean wfto zero.
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Data Processing: Coordinate rotation
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Imagine a situation: over dry parking lot
No CGO, flux
Hot, dry summer afternoon




WPLW LYy * Xt Wy 7

F=raws

sis mixing ratio (g CQper g air). LICOR operpath
analyzer measures density (mmol €@3). It changes
with T, P.

Imagine a situation: over dry parking lot

No CGO, flux
Hot, dry summer afternoon
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Imagine a situation: over\aet parking lot
No CO, flux
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w'C0," <0, CO2 uptake?

Imagine a situation: overwaet parking lot
No CO, flux
Hot summer afternoon




Ly * (WPLR

Webb, Pearman, Leuning Algorithm:
Correction for Density Fluctuations when using
OpenPath Sensors

m, p, Moy Pe Y
m, p, p,m, T

Io=wp, '+

Webb et al., 1980
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Ity correction
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Magnitude of the density correction
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California grassland 2003, growing season
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Magnitude of the density correction




Magnitude of the density correction
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2 -1
Feoo (Mol M™s ™)
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California Grassland 2003, non-growing season
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Final density correction equation (WPL)

M P w'p;+(l+&m”)%w'T'
m, p, p,m, 1

a Vv

Fo=wp, '+
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Power Spectra Analysjs -
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