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Distribution of tower sites within the global network of networks

683 sites (2014.4)
(http://www.fluxnet.ornl.gov/introduction)
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Mean

All atmospheric entities show short-period fluctuations about their long term mean
value.
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Fluctuation about |y ctuation about

the mean of the mean of
vertical wind speed density of water

vapor in air



Fluctuation about |y ctuation about
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vertical wind speed  5ir temperature
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Thirty munute statistics for the murbulence and meteorological
variables. these include fluxes, means, and standard deviations. The
output period can be changed by changing the Constant
OUTPUT _PERIOD.

¢  Compute the mean moist air density, temperatare, and vapor pressure
from the HMP45>C. Air density 15 used to compute the sensible heat

and momentum flux.

e  Webb et al (1980) term for latent heat flux and CO; flux. This term 1s
separated into its two components, e g one term for temperature and
the other for vapor density.

e  Wind direction and wind speed from the CSAT3.

e  Compute the KH20 Krypton Hygrometer oxygen correction.

* Cross-products (second moments) requured for an off-line coordinate

rotation following Kammal and Finnigan (1994) and Tanner and
Thurtell (1969

BB RA IR RIELR (on 1ine) $HE (Campbell)
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Software TE2 Alteddy ECPack EddySoft E4RE eth-flux TUDD
Diata sampling CSATS, B2 B3 WhPro; P2 R3,C5AT3 F2.E3. Young; Any P2 R3HS; F2.R3 HS,
USA-1HS, CSAT3USA-L, EDTRI0/TRE] 6262,7000, 6262, 7500.FM- USA-L;
B2 F3,ATI- 6262, 7500, T300,EH20, 7300, ADC QP-2 100, MomtorLabs,  6262,7000
ENUW, Young; EH) Lyman-c Scimex LAAS
62627000,
TS00KH20, ADC
Op-2
Data preparation Test  plansibility, Test  plausibabty, Test  plaunsimlity, Test plausibality, | Test  plansibality, | Test plansibabity,  Test plansibality;
spikes; spikes; spikes; spikes; spikes; spikes; Black average;
Block average; Block average; optional detrending  Block average, op- | optional dezending | Block average, op-  Time lag for closed
Time lag opticnal detrending  (linear); tional detrending; (lmearfilter); tional detrending; path sensor
const/anto (filter): Time lag const. Time lag Block average: Time lag
Time lag const/ante Time lag const/auto
const/auto const/auto
Coordinate rotation planar fit/ 2-D rotation; plamnar fit/ plamar iy plenar fit/ 2-Iv3-D rotation 3-D rotation
2D rotation;  Angle-of-attack 2-D03-D rotation 2-Dv3-D rotation 2.Iv3-D rotation
Head-comrection
Buovancy flux —  Schotanns et al. Schotanus et al. Schotanus et al. Schotanns et al. Schotams et al. - Schotamis et al
sensible heat fiux (1983y (19833 (19833 {1983y (1983) {1983y
Lmet al L etal Lmetal Lmetal
{20013 (20013 (2001} {2001)
Chygen comection  Tamer et al. Tanner et al. Tamner et al - - - -
hyzrometer (1993) 1993y 1993y
van Dijk et al. van Dk et al
(20033 (20033
High frequency Moaore (1986) Moore (1886)En- Moors (1986) Engster and Semn | Moore (1986)Eu- | Eugster and Senn  Moore (1986)Eu-
loss gster  and  Semn (1995 gster and  Semn | (1993) gster  and  Semn
(18953 (1995) (1993)

WPL correction
Tteration of all cor-
Tections
Calculation

Cheality control

Webb et al. (1980)
yes

AT): eplep,ay.q):
elTp

Test steady state,
integral turbulence
charactenistics: Fo-
ken and Wiclura
(1996)

Webh et al. (1980)

MTY cp = const.;
e(Lp

uncertainty factor

Webb et L. (1980)
yes

AMT), ¢p = comst.;
p(Lp)

statistical ermor:
van Dk et al
(2004)

Thb et al. (1980)

AMT); ¢p = comst;
el Lp)

Test steady state,
mntegral furbulence
characteristics: Fo-
ken and Wichura
(1996); Footprint

Webb et al. (1920)
yes

ATY cplop,dryq)-:
o(Lp)

Test steady state,
mtegral trbulence
characteristics:
Foken and Wichura
(1996),  Wickers
and Mahrt (1997);
Footprint

Webb et al. (1980)

AT cp = const;
p(Lp)

Test steady state,
mtegral trbulence
charactenstics: Fo-
ken amd Wichura

(1996)

Webb et al. (1980)

ATY cp = const.;
P
nighttines
M

critical

Mauder et al., 2008, Biogeosciences
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Determining spikes...
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. )< Soft spike?
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Calculate average and SD for this window.

To be removed.

If the target is more than “average + 3.25 SD”, |

the target is identified as a spike. 0 16000

JiEF (2004)
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I (Foken, 2004) : BANSEEBH A ZE (5min)
KIS E AR B2 (30min) ZREE 54N BRI

EZ2Z .

(X'Y)s —(X"Y)g
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Ast = *100%

Class | 1 2 3 4 5 6 7 8 9

Range | 0-15 16-30 31-50 51-75 76-100 101-250 251-500 501-1000 >1000%
(%)
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KbrUE (Foken, 2004)

Class Range

J—

0—15 %
16—30 %o
31-50 %o
51-75 %o
T6—100 %o
101-250 2o
251-500 %o
501-1000 %o
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steady state integral turbulence

(flag) characteristic
(flag)

1 1-2 1
2 1-2 2
1-2 3-4 3
3-4 1-2 4
1-4 3-5 5
5 <35 6
<6 <6 7
<8 <8 8
9 9 9

Flagl-3m] H M,
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v2g  The Energy Budget

<] > Energy balance closure, a formulation of the first
p Q law of thermodynamics, requires that the sum of the
V estimated latent (LE) and sensible (H) heat flux be

equivalent to all other energy sinks and sources

R,=H+LE+G+S+Q




Mean flux (W m?)

0

400 1.2
—— Rn-G-S 1.00 - . . .
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- 1.0 » . ]
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300 .
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250 0.8 © 3 | . »
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150 - = 2
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100 - 04 C
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0 3 6 9 12 15 18 21 24 Jan-Feb  Mar-Apr May-June Jul-Aug Sep-Oct  Nov-Dec
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= 47t ZEBR&G B T 52 ¥ T4k

2 - month period of year

(Wilson et al., 2002)




=

> (H +LE)
Z(Rn _G)

EBR =

R BN G R R EE T & EES0% LA (Wilson
etal., 2002). ARAZBREEFEHAHAESHIRE, 20005E%
DI B8 B ik I T 1T B — IR A X e B4 A 1 & 8k
I (EBEX-2000) , —ieg5BMEEE AR (Oncley et al., 2007;
Mauder et al., 2007; Kohsiek et al., 2007)
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5% EdiRe Options

Processing Steps | Processing Options | Raw File Format | File Options | Automation | Output Files |
Processing List Proc_WPLILiu b Processing ltems
- 2 chn statistics Al -
=+ 2 chn statistics
..2 chn statistics Add | Remove | Duplicate |
i+ User defined
--Userdeﬂned Load | Save | Clear Al |
"U star File | Enjuation | Lndo |
#- User defined
- User defined Processing ltem Parameter
- User defined j
- User defined

TR el G O e A Cutput File Caleulations = DATry.csy
014041181230 .’ﬁ’_ Plot spectral __ Ez:: 322:23 Output File Spectral =
Cutput File Wavelet =

" Lser defined Cutput File Cross Correlation =
- User defined Qutput File Distribution =
--Userdeﬂned Output File Quadrant=
__Userdeﬂned Cutput File Reference =
i+ User defined
&+ User defined
- User defined
- User defined
-- User defined Available Preprocessed Yariables
[#- Stahility - Manin Obhukoy - j




Processing Steps | Processing Options | Raw File Format | File Options | Automation | Output Files |

Processing List Prac run length planar fit td

Processina ltems

+ Location Output Files [ -
+ Preprocessed Files
= Sel Values i
+ Set Values Add ‘ Remaove ‘ Duplicate |
+ Extract
+ Extract Load ‘ Save ‘ Clear Al |
+ Extract
= Extract d
= Extract ; . . - B B B ]
+ Extract Processingl Processing Steps | Processing Options Raw File Format | File Options | Automation| Outpu Files |
= Extract
= Extract ! Raw File Format List: Format_SLT_9_2000 td Raw File Format ltems
= Extract .
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= Extract Signal (v) = = Sampling Rate (sec) .
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= Linear Storage Lah taring Load Save Clear Al
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Character Size =




EdiReH £ 3 % A\ fa

Raw File Format List: Format list EdiRe default txt

&R Record Structure
EdiRe Raw Data File Interpreter 3 2 Ezodg gll;: E{BB::::%
= Sampling Rate (sec)
= Starting Year

; = Starting DOY
v Create raw file format list = Starting Hour

= EdiRe
Fle Rl Mot Window Help
i Standard processing M == &
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Cancel Raw data file type
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List Viewer

Sample file
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Extract
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= Extract
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[=- Extract

-~ From Time =
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Statistics of one, two or three signals

—

Single signal statistics processing item
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Two signal statistics processing item

HTHEERAIRZEDTE. MK
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Three signal statistics processing item

T EimitsheesE.

= 1 chn statistics
— From Time =

- ToTime =

- Signal=0C_

.. Storage Label Mean = mn_C

. 3torage Label Std Dev=s5d_C

. 3torage Label Skewness =

.. Storage Label Kurtosis =

- Storage Label Maximum = mx_C
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.. Storage Label Turbulent Intensity =

-~ Alt Turbulent Intensity Denominator =

=1- 2 chn statistics

-~ From Time =

-~ ToTime =
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... Storage Label Covariance ='WaQ
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. Signal=1
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.. 5torage Label Product =
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- Linear
=B Rotation coefficients
. From Time =

. . _ B
Run Rotation Method: Defining rotation angle - Signal v)=v

- Signal (w) =W
.. 3torage Label Alpha =

= Rotation coefficients - Storage Label Beta =
: .. 3torage Label Gamma =

=B R otation
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— Fram Time = ;
- Optional mean v =

- ToTime = ]
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o Signal (uy=1L

Anemometer coordinate rotation - Signal () =V

— Signal {w) =W
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o Gamma =
~Do1stRot=x
- DoZnd Rot=x
Do 3rd Rot=

Planar Fit Rotation Method = Rotation - Planar

-~ From Time =

~ToTime =
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- Bignal (W) =V

-~ Zignal (w)="W
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-~ Planar Beta (b2) = -0.040512




= WWebb correction

-~ From Time =

- ToTime=

-~ Storage Label=WFL_Q

- Applyto=

~Apply by =

- Bralarvalue type = Concentration {mmolfmol)
~ Bralarvalue = Mean_Q

- Minar Qc =

Ak orQc =

~Watervapour value type = Concentration {mmalimal)
~AWater vapour value = Mean_Q

~MinorQc=

EdiRe E:'"EI ,\WPL-‘[/TIE  Maxorac =

-Temperature {2 = Mean_Ts

16 T (%F'H_’;F' 'F” User Mnorao=

o MaxorQc=

Defined” a B%)‘() ﬁﬂtf - Pressure (KPa) = P_kpa

. - Minar Qc =
. - haxorQc =
= mzr ¢ ~ Hflux 0Aim 2y = H
- Minar Qc =
- MaxarQc =
o LE flux dim 2 =
- Minar Qc =
Ak orQc =
-~ Hflux coef, RhoZp = RhaCp
-~ Win ar QC =
Ay orQc =
-~ LE flux coef, L= latentheat
- Minar Qc =
- haxorQc =
-~ Bralarmolecularwt = 18.015
~Bralar flux type = LE 0MImM2
-~ Bcalarflux coefficient = x
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File View Run Help

: New Open B Cave [0y Save @ Close
f: Project Project .

Advanced Output Run:
Settings Console | :

Project Info

Project name : [

Haw file format: @ LI-COR GHG
) ASCl plain text

© Genericbinary @ (Lo

© TOB1 |:Detect autgmatically

H

@ SLT (EddySof)

@ SLT (EdiSal)

Metadata File Editor

This dialog will activate if you:

® select a Raw file format different than LI-COR GHG

Metadata File Editor

Express Advanced
Mode Mode E Stop

Metadata file : @ Use embedded file

) Use alternative file:

[ use dyngmic metadata file : |

[] Biomet data: @ Use embedded files

\ Use external file:
Use external directory:

( | Toad.

|_| Searchin subfolders
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Timestamps refersto: @ beginning of averaging period
©) end of averaging period
File duration : "
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Files extension : | ot i

Instruments Raw File Description ]

Canopy height: | 0.00 [m] B
Displocement height : | 0.00 [m] [=]
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Basic setting

Files Info

Raw data directory :

Start
End

Raw file name format

Output directory

Output ID :

Previous results directory

Browse...

Search in subfolders

‘o (1Jan2000 [ (0c00 [
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0
(
(
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Select Items for Flux Computation

Master Anemometer: [

Fast temperature reading (alternative to senic temp): [

Missing samples allowance :
Flux averaging interval : —

North reference: @ Use magnetic north

0) Use geographic north Ferch from NOAA

Magnetic declination : [ 000°00'E | On: [Qﬁ\pr 2015 . @

[#] Cross wind correction of senic temperature applied by the anemometer firmware

Flags

Gas measurements (eddy data, used for covariances and fluxes)
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Raw Processing Options o

Spectral Corrections ; .

Raw data processing
Statistical Analysis Wind speed measurement offsets () u: (0.000 [mis] B v: [0.000 [mss] B w: [0.000 [mig]
OutputFiles (] Angle-of-attack correction for wind components (Gill's only) 0 Method : [Field calibration (Nakai and Shimoyama, 2012}
Axis rotations for tilt correction 00 Rotation method : [Double rotation
Turbulent fluctuations &) Detrend method : [Bla-ck average
Time constant : [ 2500 [=] H
Time lags compensation ) Time lag detection methaod [chariance maximization with default

Compensation of density fluctuations (WPL terms)

Compensate density fluctuations 0 Method : [Usea’corwer‘t to mixing ratio, if possible (Burba et al. 2012)

[J Add instrument sensible heat components, only for LI-7500(8) @ Surface temperature estimation: @ Simple linear regressions

Multiple regressions

.mﬂ Might time |

Bottorn : Te..= [0.944 | *T.+ (257 |

Too: T...= 11.005 | *T.+ |0D.24 |
Restore Default Values < m 3
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