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Files

 EC setup.exe—install LEES-EC Processor

 EC Processor.exe — start EC Processor with the
main menu

FE EC Fluz Data Pr

nz Help

EC DATA RANGE DATA BATCHFILE
PROCESS SETTING APPEND PROCESS

« Datafiles
o Output files
e Readme.txt — input and output information
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EC DATA

PROCESS

<

*Provide windows interface
for easily selecting input and
output data files

The main file

Select First File: | Erowse. .

Select Second File: | Browse. ..

<

Provide rest data of

Output File: | Browse. .

Botation Optien
f# 7 fxiz Rotation

{" 3 bxis Rotation

RS

the last half-hour to
the main file

FF Rotatiom
i~ FF Rotatim

bl r_________ b2

|

kO r__________

|

2- or 3-Dimension
Rotation

b0,b1 and b2
are regression
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RANGE

SETTING

Range Setting @

Set Available Flux Data Range

coz
Hz0

T=
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Minvi mum Masci mum
~E0.0 50. 0
~E0.0 50,0
~E0.0 50,0
100. 0 1500. 0
~20.10 50,0
~E0.0 50,0
30.0 150. 0
L set Cloze
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e Default
 Changeable

» Data within
ranges are used
to calculate
means.

» Data out of
ranges are
replaced by the
means.



e a useful tool

* read six separated files
into one big file

e good for txt file

o g a=—an et - - | oaers g T -

Append Files

File Data Append

Ho. of file head

Input Files

File | Browser
File | Browser
File | Browser
File | Browser
File | Browser
File | Browser
Output | Browser

Cancel
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18 | 2005-5-9 06:17.1 0.00275 0.06675 -0, 27625 67T. 977 7.127L2 23,8366 98, 6986 0
19 | 2005-5-9 06:17.2 -0.12575 -0.0745 -0, 317 67T7.912 7.12377 23, 83453 98, 7339 0
20 | 2005-5-9 06:17.3 -0.11%5% 0,056 —0,4115% 678,036 T.1211% 25 8797 95,6394 0
21 | 2005-5-9 06:17.4 -0.1837% 0.10475 -0.4815 678,087 7.13834 23,8333 98,7432 0
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BATCH

PROCESS

FILES

* need create a text file,
including all filenames that need
to be processed.

Batch File Processor @

Batch File Process

Input the file which
contalns
oUW oo oo

Ration Selection

FF Rotation

d.a . £27 . - .-

(™ 2 hxi=z Ration

i~ FF Rotation

Erowser |

b0 bl =
E Cautious: the firs
and last half-hour
data may not be
TFrogess Close completed.
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EC DATA Input data

PROCESS

Theraw datafileisa ASCII (TOAD) file obtained from Campbell PC 9000
software converting.

10 hz data

Titleincludesfour lines.
TIMESTAMP,Ux(m/s),Uy(m/s),Uz(m/s),co2(mg/(m" 3)),h2o0(g/(m"3)), TS(C),
press(kPa),diag_csat.

June 29,2005 USCCC Workshop, Beijing



EC DATA Outputs

PROCESS

Output files name:

The out put file extension name depends on the different
processing. Adding ‘riw’ with 2-axis rotation and adding ‘ pfw’
with PF rotation as its extension name.

Example:

** rlw: 2 axisrotation with WPL correction.
** pfw: PF rotation with WPL correction.
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EC Process

Select First File:

Select Second File:

Output File:

~Rotation Option

FF Eotatiom

D 4S1panh USCCCw orleshopEC_pac

0 "S1ipanh USCCCworleshopEC_pac

D WS1ipan USCCCw orleshopEC_pac

Browse. .

Browse. ..

Browse. ..

¢ 2 hxis Rotation
" 3 Axis Rotation

{" PF Rotatio

bO |

bl I bz

Frocessing Finished!

Proce=s= I Clo=e |
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EC DATA Outputs
PROCESS

Output list:
Time: time stamp
ustar: U-star
tau: momentum
ave CO2: CO2 30 minutes average, mg m-3
ave H20: H20 30 minutes average, g m>
ave P: air pressure 30 minutes average, kPa
ave Ts. sonic panel temperature 30 minutes average, °C
ave Tc: air temperature 30 minutes average °C
ave U: X axiswind speed 30 minutes average, m s+
ave V:Y axiswind speed 30 minutes average, m s
ave W: Z axiswind speed 30 minutes average, m st
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EC DATA
PROCESS Qutputs

LE CSI: LE with CSI method, W m

Fc_CSl: CO2 FHux with CSI method, pmol m= s
Hs: heat Flux
h2owplLE: —
h2owplH:
co2wplLE: ~— Sub-parameters in WPL correction
co2wplH:
h2owpl:
co2wpl: ~

LE leuning: LE with Leuning method, W m-2

Fc_leuning: CO2 Flux with Leuning method, pmol m st
Records. number of the good records in the 30 minutes period
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EC Data Processing

e Convert Data from Binary to ASCII
with PC9000 Software

e Remove spike

e Do rotation

e Calculate covariance
e WPL correction

e Outputs
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EC Data Processing
ASCIl Raw Data

l

Remove Spike Data

l Do Rotation l

|2 AxisRotation | | PF Rotation

Flux Output
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Remove spike

Step 1: Use range setting to calculate their averages and 6. Example:
U,V,W.Ts between —50.0 to +50.0;
H,0O between —-20.0 to +20.0;
CO, between 0.0 to 1000.0;
P between 30.0 to 150.0.

Step 2: If |H,O(i)-ave_H,0>6.0* H,O_6 H,O(i)=ave_ H,0;
If |CO,(i)-ave_CO,|>6.0* CO,_o CO,(i)=ave_ CO,;
If |Ts(i)-ave_Tc|>6.0* Ts o Tc(i)=ave Tc;
If |U(i)-ave _U|>6.0* U_o U(i)=ave_ U;
If |V(i)-ave _V|>6.0* V_ V(i)=ave V;
If [W(i)-ave_ W[|>6.0* W_5 W(i)=ave W;
If |P(i)-ave_P|>6.0* P_0 P(i)=ave P;

Step 3: q= H20]i]*8.3143/(18.0%*461.0);
Tc[i]=( Ts[i]+273.16)/(1.0+0.51*q);
e[i]= H20]i]*8.3143e-3*Tc[i]/18.0;

June 29,2005 rho_d[i]=( P[i]-ejiddAwi}0p285i0+4);



Rotation

Two Axis Rotation (ave V=0 and ave W=0):

1. Calculate the sin, cos values for ratation:
vecl=sqrt(ave U*ave U+ave V*ave V)
vec2=sqrt(ave_U*ave U+ave V*ave V+ave W*ave W)
cosA=vecl/vec2
sinA=ave W/vec2
cosB=ave Ul/vecl
sinB=ave V/vecl

2. Do rotation along with W axis, let ave V=0;

cosB -sinB 0
U,V ,W)=(U[i], V[il, W[i]) * |inB cosB 0

0 0 1
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Rotation(con.1)

3. Do rotate along with V axis, let ave W=0:

(U’ 9,V9 9’W9 9)=(U9,V’,W9) %

Planar Fit (PF) Rotation:

The purpose is to correction sensor tilt and then do rotation.
1. Calculate b0, b1, and b2 using long term data.
W _30min_ave=b0+bl1*u 30min_ave+b2*v 30min_ave

2. Do rotation
sina=-b1/sqrt(1+b1?)
coso= 1/sqrt(1+b1?)
sinp=b2/sqrt(1+b2?)
cosp =b2/sqrt(1+b2?)

cosa 0
U,V,W)= [0 1
June 29,2005 sino 0

-sina [T

0

COSA 0 -sinA
0 1 0
SsinA 0 COSA

1 0 0
« |0 cosp -sinf

cosa [Workd..sinf..., cosp

T
*(U,V,W)



Calculate covariance

Covariance and other:

covV_W,cov U W,cov W Tc,cov CO2 W,
cov. H20 W, cov V V,cov W W, cov U U,
cov_Tc Tc,cov CO2 CO2, cov. H20 H20,;

cov. H20 W=Lv* cov_H20 W,
rho_a=ave rho d+ave H20/1000.0;
taul=sgrt(cov_.U W*cov U W+cov V_W*cov
V_ W)
ustar=sgrt(taul),
widy=rho_a*taul;
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WPL Correction

Constants: Cp=1004.67, Lv=2440;
CS| WPL correction formulas:
sigmawpl=ave H20/(1000* rho_d)
H20wplLE=1.61* sigmawpl**cov_H20 W
H20wplH=(1.0+(1.61* sigmawpl))*ave H20*
Lv*cov._ W Tc/ave Tc
CO2wplLE=1.61*ave CO2*cov_H20 W/(100.0*rho d*LvV)
CO2wplH=(1.0+(1.61* sigmawpl))*ave CO2*
cov. W Tcl/ave Tc
LE wpl=cov_H20 W+ H20wplLE+ H20wplH
Fc_wpl=cov_CO2 W+ CO2wplLE+ CO2wplH
cov.W _Tc=cov W Tc*rho a*Cp
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WPL Correction (con.)

Leuning WPL correction formulas:

LEraw = cov_w_h20*Lv

mixratio H20=Average (8.3143e-3* Tc*raw_H20/(raw_P*18))

mixratio CO2=Average (8.3143* Tc*raw_CO2/(raw_P*44))

airconc=Average (raw_P/(8.3143e-3*Tc))

LE leuning=(1+mixratio H20)* (LEraw+ave H20
*cov_w _t/ave Tc)

Fc_1euning=1000.0* (cov_w_co2+ave CO2* (LE_leuning/
(arconc*ave Tc*Cp)+cov_w t/ave Tc))/44.0
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