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EdiRe Software for Micrometeorological
Applications

EdiRe is flexible software that can quickly provide various types of data analysis. This application note introduces
some of the more commonly used processing and analysis features of EdiRe software. These features include creating
processing and format lists, computing covariance and flux, filtering data, and performing other statistics. The applica-
tion note is not intended to be a comprehensive manual for EdiRe. It provides a basic understanding of this powerful
software, which can be used as a springboard for performing the more complicated processing and analysis required to
meet your specific research and analysis needs.

Online and offline help is available to help users take full advantage of EdiRe. Please
refer to the Getting Help for EdiRe section for more information.

Introduction

EdiRe is a software tool for micrometeorological applications written by the University

of Edinburgh. It is a user-friendly tool for analyzing data from the eddy covariance and
other micrometeorological measurements. For data processing and analysis, customers
can input directly into the EdiRe a raw, binary file containing data collected from a Camp-
bell Scientific datalogger.

Acquiring EdiRe
EdiRe was written for the Windows environment and can be downloaded free of charge at:

www.geos.ed.ac.uk/abs/research/micromet/EdiRe/

Click on the Downloads link either from the “Section Contents” column on the left or
from the main window on the right and download the installation file and execute setup.
exe to install EdiRe. To process data collected from Campbell Scientific dataloggers, you
will only need to download the EdiRe installation file. The EdiRe executable and EdiRe
help files are for upgrading EdiRe software that was previously installed. The EdiView and
RawPeak utilities are for non-Campbell Scientific datalogger users.

Preparing Campbell Scientific Data for EdiRE

Campbell Scientific’s table-based dataloggers, such as CR800, CR1000, CR3000, and
CR5000 store data in TOB3 format (table-oriented-binary 3). However, EdiRe processes
data in the TOBI file format only. Therefore, the time series data collected from these
dataloggers must be converted from TOB3 to TOB1 before EdiRe can process it.

Additional information on data retrieval using LoggerNet and PC/CF card, as well as file manage-
ment using Baler can be found from Section 4 of the Open-Path Eddy Covariance manual found at
www.campbellsci.com.

NOTE
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EdiRe Software for Micrometeorological Applications

Analyzing Your Data

The following example computes covariances between vertical wind (U,) and sonic tem-
perature (T,) from the CSAT3 sonic anemometer, as well as carbon dioxide (CO,) and
water vapor (H,0) measurements from the infrared gas analyzer (IRGA).

Creating a Processing List and Format List

Follow the steps below to create a processing list and format list.
1. Open EdiRe, and go to Processing - Interpreter (see Figure 1).

2. 'This will bring up a dialog
box (see Figure 2, left panel).

File BEGIE-A 0a W Flob  indow  Help

o Standard processing . | E"E |=|g|

3. Check both the “Create raw
file format list” and “Create
basic processing list” boxes
(see Figure 2, left panel).

Pause
4. Click on the pull-down o
menu for “Raw data file
type’; and select Campbell Cpeions
List Vigwar

Scientific (see Figure 2,
left panel).

5. Click on the browse
button for “Sample file’,
and select the TOBI file
you wish to analyze (see Figure 2, right panel).

Figure 1: Select Interpreter from the Processing menu.

6. Click on the browse button for “Format list file name”, and select the name
and path for the format list you are about to create (see Figure 2, right panel).

7. Click on the browse button for “Processing list file name”, and select the name
and path for the processing list you are about to create (see Figure 2, right panel).

8. Check box next to “Load new lists?” (see Figure 2, right panel).

EdiRe Raw Data File Interpreter

EdiRe Raw Data File Interpreter |’$(|

¥ Create raw file format list

v Create basic processing list

Faw data file type

Format list file name

Pracessing listfile name

™ Load new lists?

W Create raw file format list

W Create basic processing list

Faw data file type
Campbell Scientific -

Sarmple file

[CAER=\TOBT det=hATOBT ts_data dat J
Format list file name

iC.\EdiHe\lUrmat list\Fomat st EdRe. bt __|
Processing listfile name

]E'\Ediﬂe\lnrmat list\Proc kst Edifle bt __|

Creste i

Figure 2: At left, Campbell Scientific is chosen for the Raw data file type. At right, the
Interpreter dialog box has been filled out and the create button should be clicked.
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9. Click on the “Create” button, and EdiRe will open the “Sampling frequency veri-
fication” window with the estimated sampling frequency filled in for the raw time
series file you have selected from the “EdiRe Raw Data File Interpreter” window
(see Figure 3).

r

Sampling frequency verification X

Pleaze vernfy sampling freguency value [Hz).

oK, | Cancel

Figure 3: The Sampling frequency verification window.

10. Enter the exact sampling frequency (Hz) for your raw data file (see Figure 4).

r

Sampling frequency verification |E

Fleaze wvenfy sampling freguency value [Hz].
1

ok | Cancal

Figure 4: Enter the actual sampling frequency of the collected data,
which are being processed.

11. Click OK, as shown in Figure 5.

r =

EdiRe %]

Your Procedure and Format ksts have been created and loaded

Figure 5: This message is displayed when your processing and format
list have been successfully created.

12. All the windows will close except for the EdiRe main window. Click on the v/
button from the toolbar to bring up the EdiRe Options window. Alternatively
go to Processing = Options.
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13. Navigate through each tab to see that both the “Processing Steps” tab and “Raw
File Format” tab have been filled out with the basic lists.

14. Click on the “Processing
Steps” tab. We can start
adding the “Processing

'-E EdiRe Options Q@@

Processing Steps | Processing Options | Raw File Format | File Options ‘ Aulnmaﬂnn| OulpulF\Ies]

» . . Processing List Proe list EdiRe default bt Processing ltems
Items” in preparation for = Bt
. . « Extract
Computlng the covariances « Edract 3 chn statistics
. . + Esfract Friction Velocity
(see Figure 6). Click on o Eract Flux by Dference
= Edract I
the pull-down menu for - et Dansiy Conation - Genaraized
« . » + Exract Average Quadrant M
Processing Items” from Sp— i c
& Exract
the upper right corner. : tana From e =
+ Exract ch |_=12
SCI‘OH dOWH tO ﬁnd “2 Chn La:glnfsrsmna[:e_hmn
statistics”. You can also
start typing the processing
item name on the “Processing

Items” line’ lf you know lt Available Preprocessed Variables
beforehand. As you type | -
the name EdiRe will auto-

Figure 6: 'The processing item "2 chn statistics” is being

matically find the closest selected from the list on the upper right.
match from its list.

15. When you find the item, click on “Add” button to add it to the “Processing
List” on the left.

16. After adding it to the list, click on the “+” box next to “2 chn statistics” to
expand the options as shown Figure 7.

F

== EdiRe Options

Processing Steps ] Frocessing Options | Raw File Fnrmat| File Options | Autornation | OulputFIIes]
Processing List Proc list EdiRe defaulttd Processing ltems
= Eudract 12 chn statistics :J
+ Exdract
i asd | Remove | Duplicate |
¥ Exract
. Extract Load I Save | ClaarAll |
+ Exract ] | it | Undo |
+ Exract
l+ Exract Processing ltem Parameter
+ Edract
= Exdract J
= Esdract :_m_p‘l’lme:
o Time =
® Brract Signale
= ; Signal =
From Time = Storage Label Covariance =
To Time = Storage Label Gorrelation =
Signal = Storage Label Flux=
Signal = Flux coeflicient=
Storage Label Covariance =
Storage Label Correlation =
Storage Label Flx=
Flux coefiicient= Available Preprocessed Warables
Figure 7: The "+" has been clicked to expand the processing options.
17. Start filling out the options for the selected “2 chn statistics”
4 Copyright © 2013 Campbell Scientific, Inc.
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18. Using the “Processing Item Parameter” pull-down list, select the appropriate
values for the “Signal” parameters (see Figure 8). The values selected for
Signal’s are the raw values that will be used for computation. The available
values from the “Processing Item Parameter” list will have the same
variable names that you used on the datalogger program to store the raw data.

19. Once the raw values are s OEx
selected for “Signal” Processing Steps } Processing Options | Raw File Format | File Optians | Autornation | Output Files |
parameters, YOu can Processing List Proc list EdiRe defaulttd Processing ltems

. = Exract iZ chn statistics ‘:J
type in the label for the o Birac
: # Exiract Add | Remave | Duplicate |
computed covariance 7
Valug This can be done - o L =5 WedaT]
. # Exract ‘ : | Undo |
3 H s = Bxract
Ey hlghhghtlng the : Ex:z; Processing ltem Parameter
pproprlate parameter oL hed =l
. . Ux -~
either from “Processing e
- B
ist” = 2 chn statistics Ts
List” on the‘:‘ left, or 'from icioad 2
box below “Processing Te Tire = et
3 S?“""I:TS diag_csal &
Item Parameter” pull- Signal = Uz
orage Label Covatiance =
st bel Covarl
down menu. Storage Label Comelation =
Storage Label Flux=
Flux coefficient = Available Preprocessed Varables
. I |
20. After selecting the

parameter, you can
type in the label on
the “Processing Items
Parameter” line.

Figure 8: The "+" has been clicked to expand the pro-
cessing options.

EdiRe does not accept parenthesis or commas as labels; use cov_Ts_Uz, instead of cov(Ts, Uz).

21. If you wish to compute

ﬂuxes, you can also type in Processing Steps | Processing Options | Raw File Fermat | File Optians | Autamation | OutoutFiles |
Processing List Proc list EdiRe default bt Processing ltems
the label for the computed — P stetie |
i « Extract
ﬂu‘X and the. approprl?te ¥ EM:Z; Add | Remave | Duplicate |
flux coefficient. In this $ oot | _swe | owarn |
example, we are computing ¥ ExaE: | | | Undo |
+ act
the sensible heat flux, using o Exract Processing llem Paramster
. « Exract l:u\t_Ts_U:i j
the sonic temperature, Ts’ - Extract T
. . +- Extract =
and vertical wind speed, o B sonale
. = 2 chn statistics -

UZ' The ﬂuX Coeﬁ:lCIent Of From Time = g{gpaagle Label Covariance =

. . To Time = Storage Label Correlation =
sensible heat flux is com- Snal=Ts ioraga Labe Fux=

Signal =Uz L =
puted from the temperature Storage Label Covartance = cov_Ts_Uz
Storage Label Correlation =

and vapor pressure data. Siorage Label Flux=
These data are measured Flux coeflicient = rwailahle Preprocessed VYariables Ll
and computed online by

the datalogger and stored Figure 9: Data are measured and computed online by

in the time series data file, the datalogger and stored in the time series data file,
ts_data.dat (see Figure 9). ts_data.dat.
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If the temperature and vapor pressure values are not known, we can use 1296.0243 ] m3 K as the
estimated sensible heat flux coefficient, while using 1.29 kg m3 for the estimated mean air density, and
1004.67 ] kg’ K for the estimated heat capacity of air.

22. In order to compute the sensible heat flux coefficient, we first compute mean values
for vapor pressure, air temperature, and air pressure. The raw values are stored in
the ts_data.dat time series data file by the dataloggers. Figures 10 through 12 show
how it is done.

= EdiRe Options

6

Processing Steps | Processing Options | Raw File Format | File Options | Automation | OutputFiles |
Processing List Proc list EdiRe default bt Processing ltems
& Exract ~ [tennstatistics -
+ Exract
B Exdia it pod | memove | Duplicate |
= Exiract
o _ loas | sae | clearan |
+ Bdract | | : | Undo |
+- Ewtract |
+ Exract | Processing ltem Parameter
=1 thn statistics &_hmp_mear]| j
From Time =
To Time= | [FromTime = ~
Signal = e_mp i
Storage Label Mean = e_hmp_mean Storage Label Mean =
Storage Label S5td Dev= Storage Lahel Std Dev=
Storage Label Skewness = Storage Label Skewness =
Storage Label Kurtasis = Storage Lahel Kurosis =
Storage Label Maximurm = Storage Label Madmum =
Storage Label Minimum =
Storage Label Minirnurm = Storage Label Variance = |
Storage Label Variance = Storage Label Turbulent Infensity=
Storage Label Turbulent Infensity = Ak Turbulontlotos ok Dooomioato:—_ s
Alt Turbulent Intensity Denominator= Available Preprocessed Variables
+ 2chn statistics ] i ;|

Figure 10: Add 1 chn statistics and fill in Storage Label Mean =

e_hmp_mean to compute mean vapor pressure.

22 EdiRe Options

Pracessing Steps | Processing Options | Raw File anﬂat| File Options \ Autornation | Oulputrlles}
Processing List Proc list EdiRe default tt Processing ltems
= Esdract ~ ii chn statistics l.l
« Extract
+ Edract Add I Remave | Duplicate |
+ Esract
i ad | save | ciearan |
= Exract ‘ A | Utido |
+ Exiract
+ 1 chn statistics Processing [tem Parameter
=1 chn statistics t_nhrp_mear| j
From Time =
To Time= From Time = &
Signal = _hmp ;'i’gmf =
Storage Label hean = t_hmp_mean Storage Label Mean =
Storage Label S5td Dev= Storage Label Std Dev=
Storage Label Skewness = Storage Label Skewness =
Storage Label Kurtosis = Storage Label Kurtosis =
Storage Label Maximum = Siorage Label Madmum=
Storage Label Minimurn =
Storage Label Minimum = Storage Label Variance = 2 |
Storage Label Variance = Storage Label Turbulent Intensity =
Stﬂmge Label Turbulent ||'|1Bn5m"= &t Turhnlont Infoncite Nonnminatnr—
Alt Turbulent Intensity Denominatar= Available Preprocessed Vanables
+ 2 chn statistics - i L‘

Figure 11: Add second 1 chn statistics and fill in Storage Label

Mean = t_hmp_mean to compute mean air temperature.
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= EdiRe Options

Processing List Proc list EdiRe defaulibd

Processing ltems

Processing Steps | Processing Options | Raw File Format | File Options | Autarnation | Outaut Files |

- Exract
+ Exiract
+ Exract
Exdract
Exract
Exract
1 chn siatisiics
1 chn statislics
1 ¢hn statistics
From Time =
ToTime=
Signal = press
Storage Label Mean = press_mean
Storage Label Sid Dev=
Storage Label Skewness =
Storage Label Kurtosis =
Storage Label Maximum =
Storage Label Minimum =
Storage Label Variance =
Storage Label Turbulent Intensity =
Alt Turhulent Intensity Denominator =
+ 2 chn statistics

T B [

A [tchnstatistics =
gy | Remove | Dunlicate |

Load ] Save | Clearall |

| won | unso |

Pracessing ltem Parameter

press_rmean|

From Time =

To Time =

Slgnal =

Storage Label Mean=
Starage Label Std Dev=
Storage Label Skewness =
Storage Label Kurtosis =
Storage Label Maximum =
Storage Label Minimum=
Storage Label Variance =
Storage Label Turbulent Intensity =

Available Preprocessed Variables

&1 Turhulant Intancibe Nonnminaine —

>

= |

5

Figure 12: Add third 1 chn statistics and fill in Storage Label
Mean = press_mean to compute mean air pressure.

We can also compute mean values for other signals, such as U, Co, and H,0.

23. Once the mean values for e_hmp, t_hmp and press are computed, we can use
“User defined” instruction from “Processing Items” to compute the mean air
density rho_mean. Figures 13 through 16 show how to compute the mean air
density value using “User defined” instruction, and finally compute the
sensible heat flux coefficient rho-Cp.

-
2= EdiRe Options

Processing List Proc list EdiRe defaulibd

Pracessing Steps }cheaslng Options | Raw File Format | File Options | Autarnation | Output Files |

Processing ltems

% Exract |User defined -
= Extract
« Exfract Add 1 Remove | Duplicate I
= Bdract
. Exract Load 1 Bave | Clear Al |
1+ Exract | Egqua | Undo |
+ Bxract
i+ Budract Processing ltem Paramater
= Extract El
[+ Exract
+ Exract From Time =

To Time =
- Extract N Sighal= Ts
1 chn statistics signal = Uz
+ 1 ¢hn statistics Storage Label Covariance = cov_Ts_Uz
w1 chn statistics Storage Label Correlation =
+. 7 chn slatistics Storage Label Flux=

Flux coefiicient = o

User defined
Mumber of variables to add:
Available Preprocessed Variables H
0K I Cancel
Figure 13: In the User defined instruction, enter 3 for a
number of variables to be used in the equation.
Copyright © 2013 Campbell Scientific, Inc. 7
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=8 EdiRe Options g

Processing 5teps | Processing Options | Raw File Format | File Optians | Autornation | Output Files |

Processing List Proc list EdiRe default bt Processing ltems

+- Extract el iUserdeﬂned :J
+- Exract

+ Eddract Add | Remove | Duplicate |
= Exract

< Exract | Load | Save | Clear All |
[+ Exract 2 | - | Ut |
+ Exract |

- Exract | Processing ltem Paramster

%1 chn statistics
1 thn statistics

1 i

=l

+

+ 1 chn statistics L_hmp_mean
- User defined e_hmp_rmean
From Time = _ | |RUN
ToTime= | |RUN_SEQUENCE
Storage Label = L%Aﬁ-[_'
Apphyto= | |Day ]
Anply by= vatiable =
Equation=
Yariable= e_hmp_mean

Wariable =t_hmp_rmean |
Variable = press_mean | Awailable Preprocessed Variables
= 2 chn statistics i ! |

Figure 14: In the figure above, the press_mean variable is chosen as one
of the three variables to be used to compute rho-mean.

Equation Editor

Operators { | * | - | . | § | " | i |QXp| Sl | °°S| ! | Yariables

0 | | ((press_mean-e_hmp_meany{{t_hmp_mean+273.15)*(8.3143e(- e_hmp_mean
{ — L 32En+e_hmp_meani{it_hmp_mean+273.15%(8.3143e(- t_hmp_mean
) Jnannooom™ EIEI4.6?| press_rmean
+

* v 0K | Gancel |

Figure 15: After the equation button is chosen, the equation is entered
using the Equation Editor.

2= EdiRe Options [

Processing Steps | Processing Options | Raw File Furmat] File Options | Autormation ] Qutput Files ]
Processing List OPEC_Post_Proc_rev.d Pracessing ltems
- Extract ~ |2 chn statistics j
- Extract
) Extract Add | Remave ‘ Duplicate |
+- Extract
. Extract Load | Save ‘ Clear All |
=+ Extract ‘ ‘ Undla |
+|- Extract
-1 chn statistics Processing ltem Parameter
-1 chn statistics |rh0 crl j
-1 chn statistics - =
= User defined _Frrn;jTlme:
- 0 Time =

FromT\rrle— Storage Label = rho_GCp

ToTime = Anphyto =

Storage Label= rho_Cp Anply by =

Applyto= Equation = {{press_mean-e_hmp_mean)

Apply by = xar?ag:e = ;a_hhmp_mean

Equation = ({press_mean-e_hmp_mear anable =1_hmp_mean

wariable = press_mean

Wariahle = e_hmp_mean

Wariahle ={_hmp_mean

Wariable = press_mean
#- 2 chn statistics Available Preprocessed Varables
LD ek ctedictine )
< I 3 | [~

Figure 16: Enter rho_Cp for the Storage Label.

8 Copyright © 2013 Campbell Scientific, Inc.
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Make sure that “User defined” instruction comes after “1 chn statistics” instruction, but before “2 chn
statistics” instruction. The mean values are computed before the computation of the sensible heat flux
coefficient, and the computed sensible heat flux coefficient is available for the flux computation later.

24.

25.

Plug in the computed sensible heat flux coefficient to the “2 chn statistics” instruction to

complete the flux computation, as shown in Figure 17.

28 EdiRe Options

Processing List Proc list EdiRe defaultbd

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

Processing ltems

s Edract

= Exract

Extract

Exdract

Exract

< Exract

Exdract

Esdract

« 1 chn statistics

« 1 chn statistics

1 chn siatistics

User defined

= 2 chn statistics
From Time =
ToTime =
Signal= Ts
Signal= Uz

3

=

-

&

&

&

Storage Label Correlafion =
Storage Label Flux = Hs
Flux coefficient = rho_Cp

= Exract )

Storage Label Covariance= cov_Ts_Uz

iUserdeﬂnen :J

Add I Remove | Duplicate ‘

Load | Save | Cleam\l‘

Processing ltem Parameter

Undo ‘

Available Preprocessed Variables

I El

Figure 17: The computed sensible flux coefficient is
plugged into the 2 chn statistics instruction.

Add additional “Processing
Items” to compute additional
covariances and fluxes. The
example also computes
cov(CO,,U,), labeled
cov_CO2_Uz, and carbon
flux F_, as well as the
cov(H,0,U,), labeled
cov_H,0_U,, and latent heat
flux LE. The estimated latent
heat of evaporation 2440 ] g!
was used in computation of LE
(Figure 18).

8 EdiRe Options

Processing List Proc list EdiRe bd

Pracessing Steps | Processing Options | Raw File Fomat | File Optians | Autornaten | output Fies |

EEX

Processing ltems

- Storage Label Comelation =
Storage Label Flux=Hs
Fluxcoefiicient= 1206.0243
= 2 chn statistics
From Time =
To Time =
Signal = co2
Signal = Uz
Storage Label Covariance = coy_C02_Uz
Storage Label Comelafion = E |
Storage Label Flux= Fc
Flux coefficient=1
= 2 chn statistics
From Time =
Ta Time =
Signal = h2o
Signal = Uz
Storage Label Covariance = cov_H2Z0_Uz
Storage Label Comelation =

=2 ehn statistics A [2chnstatistics -l
From Time =
ToTime = add | Remove | Duplcate |
Signal=Ts
Signal= Uz Load | sae | cearan |
Starage Label Govariance = coy_Ts_Uz ‘ | Undo ‘

Processing Item Parameter
2440 -

From Time =

To Time =

Sighal =

Signal =

Storage Label Covariance =
Storage Label Correlation =
Storage Lakel Flux=

Flu cosfficient=

Auwailable Preprocessed Varables

Figure 18: A flux coefficient of 2440 is entered.

If the order of the instructions are incorrect, drag and drop the items to change the order they are pro-
cessed on the “Processing List”, after adding them.

Copyright © 2013 Campbell Scientific, Inc.
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Setting Output Interval

Click on the “File Options” tab to set the output interval for the desired processing
(see Figure 19). You can do this by changing the interval from the “Run Length (min)”
section. You can either type in your desired length, or use the arrow button.

== EdiRe Options

Processing Slep5| Processing Options | Raw File Format  File Options Aulomatlon|0ulpumles|

Fm_i[ Run Length (min) I~ Obtain file names from text file

™ Sort files before processing

1 |%| File Gap Allowance (sec) e

[~ NAN test- replace with: |-9999 = |uab ~ | Preprocessed file delimiter
[ INFest-replace with: |-9999  « 1 ~| Output file delimiter

Raw data file date time formats Preprocessed file date time formats
wimmidd | Date format yimmidd - | Date format
2 "] Date delimiter i =l Date delimiter
: - Titne delimiter ; = Time delimiter

™ Run infomation to calculation file |U Q Increase decimal places by

Figure 19: The file option tab is used to enter the minimum
run length.

Setting Number of Decimal Places

10

Set the number of decimal places for your processed data using the “Increase decimal
places by” option on the lower right corner of the “File Options’tab, as shown in Figure 20.

== EdiRe Options

Processing Sleps| Processing Options | Raw File Format  File Options ]Aulnmatlnn| OulputFIIes]

30 4] Run Length (min) I~ Obtain file names from text file

v Sort files before processing

1 % File Gap Allowance (sec)
I~ Pause betwean runs

[T MNANtest- replace with: -9999 ﬂ I = | Preprocessed file delimiter
[~ INF test- replace with: |-9999 - ; - | Output file delirmiter

Raw data file date time formats Preprocessed file date time formats
ddimmiyy «|  Date format ddimmiyy  v|  Date format

f 2 Date delimiter if = Date delimiter

i - Time dalimiter 13 X Time delimiter
™ Run infornation to calculation file | v| Increase decimal places by

Figure 20: The decimal places have been increased to five.

Copyright © 2013 Campbell Scientific, Inc.
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Data Filtering using CSAT3 Diagnostics Data

Filter out CSAT3 and IRGA data based on the CSAT3’s diagnostics value. Figures 21
through 23 show how to program EdiRe to filter the data, when any of the CSAT3’s diag-
nostics flags are set. This is done by using “Raw Subset” instruction.

Adding Raw Subset instruction

Find the “Raw Subset” instruction from the “Processing Items” pull-down menu (Figure
21). When you click “Add” button, it will open a dialog box asking how many subsets you
wish to create. The example below shows how to filter out U,, U, U, T, CO, and H,0
data when the CSAT3’s diagnostics value is greater than 4096 (at least one flag set high),
and create subsets for these raw data sets.

Add the “Raw Subset” instruction before any processing takes place. This way no bad data is used for
processing, and the data quality control takes place properly.

2= EdiRe Options

Frocessing List Proc list EdiRe defaulttxd

Processing Sleps | Processing Options | Raw File Fnrmat| File Options Aulomatlnn| OulputFIIes]

Processing ltems

*- Exract

+ Exract

+ Exract

= Exract

= Exdract

+ Entract

= Evract

+ - Exract

+ Exract

w Eract

+- Exdract

1+ Exract

T chn statistics ™
N
=1 chn statistics

« User defined

- 2 chn statistics

R1 Subset _v_l
Add | Remuove | Duplicate |
toad | save | clearan |

| ] | Undo |

Processing ltern Parameter

| =

From Time = ~
To Time =
Signal = e_hmp

Storage Label Mean= e_hmp_mean
Storage Label Std Dev=

Storage Label Skewness =

Storage Label Kurosis =

Storage Label Maximum =
Starano | akhol Minim i =

Figure 21: The "1 chn statistics" instruction is highlighted on the left
to ensure the "Raw Subset" instruction is added before any processing

takes place.

Baw Subset

X]

Murnber of zignals o subset
[

oK | cancel |

Figure 22: Enter 6 in the dialog box to filter six raw

data values.
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= EdiRe Options

Processing Steps IF’rocessmg Cptions | Raw File Farmaﬂ File Options Aummanon} CQutput Files ]
Processing List: Proc list EdiRe default bd Processing ltems
- Extract ~ |Raw Subset j
- Extract
& Extract Add ‘ Remove ‘ Duplicate ‘
- Extract
H Load ‘ Save ‘ Clear All ‘
From Time = | ‘ Undo ‘
TaTime =
Subset starttime(s) = Processing ltem Parameter
Subset length(s) = J
Signal for condition = diag_csat
Condition operatars = = From Time = [
Condition (lower limif) = 4096 ;El;rér:tesiamime(s):
Condition upper limit= Subset length(s) =
Storage Label % remaoved = csat_errar Signal for condition =
Number of signals =6 Candition operatars =
Conon vt A
Signal Subset = Uy Storage Labpepl % removed =
Signal Subset= Uz B Murmber of signals = 6
Signal Subset=Ts Signal Subset= e
Signal Subset= o2 B
Signal Subsst= h2o Available Preprocessed Yariables
#- 1 chn statistics - | j

Figure 23: The U, U, U, T, CO, and H,O data

are filtered out.

The csat_error value represents the percent of data removed from this filtering process.

Data Filtering using IRGA data and NAN and INF Values

You can add the second “Raw Subset” instruction to filter raw data based on the quality of
the IRGA data. You can do this by filtering out data when IRGA data is NAN or INE

Replacing NAN and INF with -9999

To do this, program EdiRe to replace all NAN’s and INF’s with -9999 by using the follow-
ing procedure.

1.  Go to the “File Options” tab.

2. Check the boxes next to NAN test and INF test to activate this feature, then select
-9999 as replacement values for NAN and INF as shown in Figure 24.

£ EdiRe Options E@B

Processing Steps | Processing Options ‘ RawFile Format  File Options }Aulnmaﬂnn | Oulputrl\es]

30 2] Run Length (min) I~ Obtain file names from text file

1 |4 File Gap Allowance (sec)

¥ NANtest-replace with: [-0999  ~|

v INF test - replace with

Raw data file date time fQEEEE

d =] Date forter
/ = Date delimiter
= Time delimiter

I Run infomation to calculation file

¥ Sor files before processing
I~ Pause between runs

3 ¥ | Preprocessed file delimiter

A ~| Cutput file delimiter

Preprocessed file date tirme formats

dd/mmiyy  *|  Date format

/ = Date delimiter
b Time delimiter

5 2| Increase decimal places by

Figure 24: A replacement value of -9999 has been

selected for NAN and INF.

12 Copyright © 2013 Campbell Scientific, Inc.
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Filtering data if values are -9999
Add the second “Raw Subset” instruction to filter out data when CO, data from IRGA is

-9999 as shown in Figure 25.

£= EdiBe Options

Processing Steps IF’rocessing Options | Raw File Format] File Options | Automation | Qutput F\\es]

Frocessing List: Proc list EdiRe default bd

Processing ftems

+- Extract
+- Extract
Extract
Extract
Extract
Extract
Raw Subset
et
From Time =
ToTime =
Subset starttime(s) =
Subsetlength(s) =
Signal far condition = £02
Condition operatorg = <=
Condition {lower limif) = -9999
Condition upper limit=
Storage Label % removed = irga_error
MNumber of signals = 4
Signal Subset= Uz
Signal Subset=Ts
Signal Subset=co2
Signal Subset=h3o
+- 1 chn statistics
< |

+

T o ] [

(4

|Raw Subset j

Add | Remave | Dup\u:ate|

wed | s | cwesran |

Processing ltem Parameter

undo |

|

Frorm Time = ~
To Time = 1
Subset starttimeds) =

Subset lenathis) =

Signal far condition = e02

Condition operators = ==

Condition (Jower limit) = -3399

Condition upper limit=

Storage Lakel % removed = irga_error
Murmnber of signals = 4

Signal Subget= Uz

Signal Subset=Ts B
Signal Subset=co2 v

Available Preprocessed Wariables

| El

Figure 25: Add second "Raw Subset” to filter data based on

CO, data from IRGA.

The U, and U, data will not be filtered out based on IRGA data. This is because the U, and

data will

U
be used to compute compass wind speed and direction later on. Unnecessary filtering is not Jrzsirable

based on the quality of the IRGA data.

Setting the Location of the Output File
Specify the path and file name from

the “Output Files” tab, or select a :
Processing Steps I Processing Options | Raw File Fuvmall File Options. | Autornation ‘ OulpulFIIes]
« . . » . .
Location Output Files” instruction

Pracessing List Proc list EdiRe defaulttd Processing ltems

frOm the “PrOCCSSing List” (See Figure = Location OuiputFiles 4| [Location OutputFiles =~
. Output File Calculations = cAEdiRe\Data’ |
26). The created data file contains Output il Spacial = pg | Remave | oupicats |
Qutput File Wavelet=
comma separated values. Campbell GUir Fik Ghose Camdiion= Load | sae | cearan |
. . . Output File Distribution =
Scientific recommends selecting a bt Fie | | uneo |
“Location Output Files” instruction 1o ma AR Erocescingiom Rafsietor
« i o i [ diRe DAt ues| =l
frOm the Processlng Llst 5 I'ather than + Esract Output File Caleulations =
using the “Output Files” tab. This oo ulput le vl
- Extract Output File Gross Correlation =
i = Exract e
prevents accidental merger of results A | R
from multiple stations. o Edract OUBLFS Raference s
# Exdract
w Exdract
w Exdract
: ;’::?cstuhsel & Auailable Preprocessed Vanables
e TRl =l

Figure 26: A "Location Output Files" instruction has
been selected from a list, and the path and file name
of the output file is entered in on the right under "Pro-
cessing Item Parameter”.
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Remove Lag Instruction

Additional Processing

Computing Compass Wind Speed and Direction

Compass wind speed and
direction can be computed
by using the “User defined”
and “Wind direction” in-
structions in the “Processing
List”. To compute wind
speed using “User Defined”,
first compute Ux_mean and
Uy_mean, using “1 chn
statistics” (see Figure 27).

Z% EdiRe Options

Pracessing Steps | Processing Options | Raw File Format | File Options | Automation | Cutput Files |

Processing List: edire_app_note_scbd

Processing ltems

+ 2 chn statistics
+- 2 chn statistics
+ 2 chn statistics
= User defined
From Time=
ToTime=
Storage Label= hor_wnd_spd
Applyto =
Apply by =
Equation= SQRT{Lx_mear™2+Uy_maan*2)
Wariable = Lk_mean
Wariahle = Ly_mean
= Wiind direction
Fram Tirme =
TaTime=
Signal {u) = Lx
Signal i) = Uy
Qrientation=10
Wind Direction Components = UM_V80
Wind Direction Oufput= N_0_deg-E_90_deg
Starage Label Wind Direction = hor_wnd_dir
Storage Label\Wind Dir Std Dev=

~

|User gefined E

a0 | Remove | Duplicate |

Load | Save

| Clear All |
Undo
Processing ltem Parameter

| E

From Time =
To Time =
Storage Label=
Applyio=

Apply by =
Equation =
Variahle =
Variahle =

Axailable Praprocessed Variables

\ El

Figure 27: Compass wind speed and direction are computed

Removing a Signal Lag When the Lag is Known

If the lag from a signal is known,
remove it using the “Remove
Lag” instruction. This instruc-
tion moves the signal forward

by the specified amount of time.

It is done by converting the
specified lag time to number

of scans based on the sampling
frequency value. In Figure 28,
the lag time of 0.3 seconds is
applied to the CO, and H, O sig-
nals with a lower limit of -1 and
an upper limit of 1 seconds. Note
that a lag time of 0.3 seconds
corresponds to 3 scans at 10 Hz
sampling frequency.

using the userdefined and wind direction instructions.

8 Edife Options

Processing List: edire_app_note_exbd

Prazessing Steps | Pracessing Optians | Raw File Format | File Options | Autornation | Output Files |

Processing ltems

From Time =

To Time =

Signal = co2

Min Lag (sec) =-1

Lag (sec)=0.3

Max Lag {sec) = 1

Below Min default (sec) =

Above Max default (gec) =
= Remove Lag

From Time =

To Time =

Signal=h2o

Min Lag (sec)=-1

Lag (sec)=0.3

Max Lag (sec)= 1

Below Win default {sec) =

Above hax default (sec) =
# Raw Subset
i+ Raw Subsel
¥ 1 chn statistics

~

|Remave Lag -l

Add | Remove ‘ Dunllcatal

Losd | saw ‘ c\earml|

Processing iem Parametar

| El

From Time =

To Time =

Slanal=co?

Min Lag (secy=-1
Lag(sec)=0.3

Max Lag {sec)=1

Below Min default (sec) =
Above Max default (sec) =

Unda I

Available Preprocessed Variables

| =

Figure 28: The lag time of 0.3 secondes is applied to the

CO,.and H,0 signals.

Lag removal needs to be done before other processing takes place. The lag removal shown above was an
example only. The fixed lags for the CSAT3 and the gas analyzer have been removed by the Campbell

Scientific datalogger programs.

Copyright © 2013 Campbell Scientific, Inc.
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Removing a Signal Lag When the Lag is Not Known

If the lag from a signal is not
known, first find the lag by
using the “Cross Correlate”
instruction. Figure 29 shows
how to compute the signal
lag for CO, against the U,
signal, and, then, remove

the computed lag from the
CO, signal, using the
“Remove Lag” instruction.

=8 EdiRe Options

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

Processing List edire_app_note_ex.bd

Processing Items

*

0

Exdract

elate
Frorn Time =
To Time =
Slanal= Uz
Signal which lags = co2
Correlation type = Covariance
Output Correlation cutve =
Storage Lahel Peak Time = co2_lag
Storage Label Peak Value =
Cross Correlate
Remove Lag
From Time =
ToTime=
Signal= ca?
Win Lag (sec)=-1
Lag {sec) = co2_lag
Max Lag (sec)=1
Below WMin default (sec) =
Above Max default (sec)=
Remove Lag
Raw Subset

-

|Cmss Comelale

|

| Remove | oupiicate |

wad | sae | clearan |

Processing ltem Parameter
| El
Fram Time =

To Tine =

Slgnal= Uz

Signal which lags = cod

Correlation e = Covarlance

Output Correlation curve =
Storage Label Peak Time
Storage Label Peak Value =

Undo J

Ayailable Preprocessed Variables

| =l

Figure 29: The lag is removed by selecting cross correlate (left)
and Storage Label Peak Time = co2_lag.

Lag removal needs to be done before other processing takes place.

WPL Correction

The EdiRe software allows
WPL corrections. Figure 30
shows a portion of the “Webb
correction” instruction that can

be used for the WPL correction.

The details about how to per-
form the WPL correction using
EdiRe are covered during the
EC training course conducted
at Campbell Scientific. Please
contact Campbell Scientific
for more information about
our EC training course.

Copyright © 2013 Campbell Scientific, Inc.

2% EdiRe Options

Processing Steps IPmcessmg Options | Raw Flle Format | File Options | Automation | Output Files |
Processing List Working_Flux_proc_list_edire tt Processing ltems
= A |Velotity and Direction E
| From Time=
| ToTime= Add | Remove i Duplicate |
Storage Label= H2O0_wpl_LE
Antiitom toad | swe | clearal |
- Applyby= [ | Undo |
Stalarvalue type = Density (gim3)
| Gealarvalue = mean_H20 Processing lterm Parameter
- Minor QG =
Mai or GG = g
| Water vapour value fype = Density (gim3) ;fWT" Time = Ee
i = oTimes
\Water vapour value = mean_H20_hmp Storage Lakel = H20_wpl_LE
Win or QC = Applyto =
LoMaxor @G = Apply by =
+ Temperature (C)= mean_i_hmp Scalarvalue type = Density (g/m3)
| Minorac= S;alarvalue: mean_H20
i Pressure (kPa) = mean_press Water vapour value fype = Density (gim
Min or QC = Water vapour value = mean_H20_hmp -
©oMaxorQC= Win orQC =
H flu ¢im2) = 0 Mixoroc=
Wi i Temperature (C)= mean_{_hmp
| Minor GC = Hin or QG =
i Mt 07 O = W or QG =
LE flux (Wim2) = LE_irga Pressure (KPa) = mean_press
- Minor QC = Hin or QG =
| Maxorac= Maxorc=
H flu coef, RhoCp = mean_rho_a_Cp :i‘:l"':r?ém_m =9
L MinorQC= Max or QG =
- Maxor GG = LE flux dini2) = LE _irga
LE flux coef, L= 2440 Min or QC =
Mo BG= iplda c ho_a_C|
i _ ux coef, RhoCp = mean_rho_a_Cp
pMar o = Min or QG =
Scalar molecular wt. = Max or QG = 3
Scalarfluxtype = LE (Wim2) R T =
Sealar flux coefficlent = 2440 Available Preprocessed Variables
Minm Ay O - b
il ol ] @i | g

Figure 30: A portion of the WPL correction is shown.
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Plotting Computed Values

Plot the computed values using the “Plot Value” instruction. Figure 31 shows the “Plot
Value” instruction to plot F_and LE fluxes.

Z% EdiRe Options

Processing Steps | Processing Oplions] Raw File Fnrmal} File Opﬁnnsi Autornation | Output Files |

Processing List Proc list EdiRe default bt Processing ltems
= Remove Lag A |Plotvalue =
+ Remaove Lag
4 Raw Subset asd | Remove | Dupiicate |
% Raw Subset
«-1 chn statistics was | saw | crearan |
#-1 chn statistics | 7 | Undo |
+ 1 chn statistics
+ User defined Processing ltem Parameter
+ 2 chn statistics J
- 2 thn statistics
# 2 chn statistics _T_m_';_"' Time=
o Time =
) Welocily and Direction o woviiies
Right Axis Value =
From Tirme = Left Axis Minlmurmn =
To Time = Left s Maximum =
Lett Axis Value = LE Right &xis Minimum =

Right Axis Maimurm =

Right Axis Value =Fe Match LefliRight Axes =

Left Axis Minimum =
Lett Ads Masimum =
Right Axis Minimum =
Right Axis Maximum =
Watch LemRight Avas = v -

Available Preprocessed Variables

Figure 31: The computed values are plotted using the “Plot
Value” instruction.

You are now ready to perform the processing. Close the “EdiRe Options” window. EdiRe
will automatically save all changes made each time the “EdiRe Options” window is closed.

Executing EdiRe for Data Processing

Follow the steps below to execute EdiRe for data processing.

1. From the main window's toolbar, click on the button with “P” and a blue arrow
pointing to the right. Alternatively, go to Processing - Standard Processing.

2. EdiRe will open a dialog box to let you select the raw data file. Browse to find a raw
data file in TOBI format that you wish to process.

3. After closing the window, EdiRe will open another window for “Start Time Verifica-
tion” (see Figure 32). This window lets you change the timestamp of the first data
to be processed from the selected data file. The EdiRe will find a raw data with the
exact time stamp provided in this window to start the processing. If you do not
make the change on the start time, EdiRe will process your raw data starting the
first record in the file.

@

Start Time Verification

Start Firgt Fun at this time?

Figure 32: The Start Time Verification Window.
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If the raw data file starts in the middle of the desired output processing period (i.e., starting at 12:03
instead of 12:00), the timestamp for the processed data will appear skewed accordingly. You may wish
to change the start time to either 12:00 or 12:30 to avoid this from happening. If you change the start
time to 12:00, but your actual raw data started at 12:03, EdiRe will use the data from 12:03 to 12:30
NOTE  for half-hourly processing.

4. Upon pressing the OK button, EdiRe will begin retrieving the raw data and pro-
cessing them. You will see the graph plotting as it performs the processing, if
you added “Plot Value” instructions. Figure 33 is a snapshot of EdiRe plotting the
computed values, as the processing goes on.

EBX

;wcg s : :

o e ;

560 - j e

570 ; : :

GED 3 +

: =
30706 2:00 FFN06 400 20706 600 0706 200 076 4:00 0706 G:00
Dinte. Date

——Uznem
o E o - it i ¢ i /foa
' W S .
5] f\,\_,/““ F e s
S : ! : A/ o2
] i 0 f : i-foas
LD e e e T T r \ 01
f r N e s e T A O
C v . v i " Ao
20006 200 307108 400 0706 604 AANG200 AASE00  H0PNEE00
Dste Dote
Joaio7izn o615 20 - Remave Lag Time Remaining 120008 & Run seconds: 0230 |

Figure 33: A snapshot of EdiRe plotting the computed values,
as the processing goes on.

5. While EdiRe is processing the raw data, the processing status will be displayed on
the bottom of the EdiRe screen (see Figure 33). Once the processing is complete,
this status message will disappear automatically, and the completed plots will re-
main on the screen (see Figure 34).

LEX | = satsics

—— Uz _nem

i ‘v*-.J‘f :

3007006 5:00  0F0612:00 307006 18:00 30706 6:00 30706 12:00 30708 18:00
13

Figure 34: Status information such as Time Remaining and
Run Seconds has disappeared from the bottom of the screen
indicating that processing is complete.
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Viewing the Processed Data

The output data file, if output in CSV file type, can be opened using Microsoft Excel.
Figure 36 provides a snap shot of the processed data file opened in Microsoft Excel.

= ) Doty Time cov Ts_ Lz Hz con 002 Lz Fe cov HIG Lz LE
2 1311042006 31500 Ph 000672411 271481441 | 003006835 Q0S00RS3S | 000002495 006081928
1102006 3:45:00 PR 000418622 | B AZEAA023 -0 022TE0TE 002091872 000006456 015763407
11042006 4:15:00 Ph 000434236 | 59260280 002740774 -0027407T0 | 000003714 -0 08061204
B |31/10/2006 4:45:00 Fhe 000418805 | B 42781304 -0,02688037 002848037 000004313 0,108523576
& | 31/10/2008 51500 PR 000452051 B 8EEE0007 | 004393084 Q0a30802d | 000003848 000324612
7311042005 54500 PR 000145095 1,8806227% 004336483 004308433 000008948 0 16355071
& | 31/10/20085 6:15:00 PM 000070102 | 00083405 003341631 Q03341631 000003572 0082270685
9 |31/ 10/2008 £:45:00 PM 000040808 | 053017168 003807308 003807308 000006727 0,14119385
10 |31A1042008 TS00 P -0,000153407  -0,17375408 -0 02413619 002413519 -0,00001985  -0,04789204

Figure 36: The output data file is displayed in Microsoft Excel.

EdiRe Time Stamp

EdiRe reports the time stamp for the processed data in a way that is different than how
our dataloggers report the time stamp (see the Figure 37).

A | B |
1 EdiEe Timestamp C=l Datalogger Timestamp
2 |131/10/2005 31500 P 10/31/20085 1830
3 1311052005 3:45:00 P 10/31/20085 16:00
4 |31/10/2008 401500 Fi 10/31/2005 1630
B 31102008 414500 Fi 10/31/2008 1°7:00
B [31/10/2006 51500 FM 10/31/20085 1730
731102008 BAROD FR 10/31/20085 12:00
g [31/10/2006 6:15:00 Fi 10/31/2005 12:30

Figure 37: Time stamps reported by EdiRe are shown next to our datalogger time stamps.
Besides using a different method of determining the time stamp, the formats
for reporting them are also different.

EdiRe reports the middle of the output processing period as the time stamp for that
period, whereas our dataloggers report the end of the period as the time stamp.

Getting Help for EdiRE

The following resources are available to help users with the EdiRe software.
o EdiRe Help file
« Tutorials
« EdiRe Forums

o Campbell Scientific, Inc.

The help file is included with the EdiRe software, and the Tutorials and the EdiRe Forums can be ac-
cessed from the following site: http://www.geos.ed.ac.uk/abs/research/micromet/EdiRe/
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