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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 intro-
duces 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 application 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.

Ounline 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.

NOTE

Intfroduction

EdiRe is a software tool for micrometeorological applications written by the Univer-
sity of Edinburgh. It is a user-friendly tool for analyzing data from the eddy covari-
ance and other micrometeorological measurements. For data processing and analy-
sis, customers can input directly into the EdiRe a raw, binary file containing data
collected from a Campbell Scientific datalogger.

Acquiring EdiRe
EdiRe was written for the Windows environment. Customers can download, at no
charge, a copy of EdiRe at:

http:/ /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. This will take you to the EdiRe software's
downloads page. 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. Af-
ter downloading the EdiRe installation file, unzip the EdiRe installation zip file, and
execute the setup.exe to install EdiRe to your PC.

Preparing Campbell Scientific Data for EAiRE

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 TOB1 file format only. Therefore, the time series data collected from these data-
loggers 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
management using Baler can be found from Section 4 of the OPEC manual.

NOTE
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EdiRe Software for Micrometeorological Applications

Analyzing Your Data

The following example computes covariances between vertical wind (U,) and sonic
temperature (T,) from the CSAT3 sonic anemometer, as well as carbon dioxide (CO,)
and water vapor (H,O) measurements from the LI-7500 irga.

Creating a Processing List and Format List

Follow the steps below to create a processing list and format list.

1.

2.

2

Open EdiRe, and go to Processing - Interpreter (see Figure 1).

This will bring up a
dialog box (see Figure 2).

Check both the “Create

raw file format list” and
“Create basic processing
list” boxes (see Figure 2).

Standard processrg

Click on the pull-down i_:::l
menu for “Raw data file

type”, and select Campbell Cpinng
Scientific (see Figure 2). Ligk Winwnr

[mtarprstor

Click on the browse
button for “Sample file”,
and select the TOBI file
you wish to analyze

(see Figure 2).

Figure 1: Select Interpreter from the Processing menu.

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).

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).

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

EdiRe Raw Data File Interpreter EdiRe Raw Data File Interpreter

V¥ Create raw file format list W Create raw file format list

¥ Create basic processing list W Create basic processing list

Fiawy clata file fype Fraw data file type
Camnpl

iCampbaN Scientific vt

E: Sample file

__..j |CAERE\TOBT data\TOBT ts_datadat J
Faormatlistfile name Farmatlistiile name

__j 1[2:\EdiF|e\lorma.E lis\Fomat st EdiRe td ___j
Processing listfile name Frocessing listfile name

il [CAEdRe\ fomat Fst\Proc kst EdRie b 2

I Load newlists?

Create

Create

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.

Copyright © 2008 Campbell Scientific, Inc.
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Click on the “Create” button, and EdiRe will open the “Sampling frequency
verification” 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).

-

sampling frequency verification [E|

Fleaze verify sampling fregquency valus [Hzl.

| 0.O000023530222

ok | Cancel

Figure 3: The Sampling frequency verification window displays an
estimated value for the sampling frequency.

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

(see Figure 4).

&

sampling frequency verification [z

Flease verfy sampling freguency valus [Hz).
i

oK | Cancel

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

11. Click OK, and you will see the message shown in Figure 5.

“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

Copyright © 2008 Campbell Scientific, Inc.

the v" button from the toolbar to bring up the EdiRe Options window. You
can also go to Processing - Options.
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13. You may navigate through each tab to see what has been filled out already.
You will see that “Processing Steps” tab and “Raw File Format” tab have
been filled out with the basic lists.

14. Click on the “Processing EEIT
Steps/r tab We can start Pracessing Steps | Processing Options | Raw File Format | File Options | Automation | Outpot Files |
addlng the ”Processil’lg Processing List Proc list EdiRe defaultbd Processing ltems

* Ewtract 2 ch

Items” in preparation for + Exract sl
. . + Bsract 2 chin statistics
computing the covariances : i AT
(see Figure 6). Click on - B undears Aratsis
+ C] i ~ I
ull-down menu for o B paregs uatant @
ep 0 enu fo
Exract ¥
“Processing Items” from + e ! -
A + Exract From Time =
the upper right corner. - Bxart mne.
Scroll down to find “2 chn HETTEgRSEine
statistics”. You can also
start typing the processing
item name on the “Processing

Ayailable Preprocessed Variahles

I |

Items” line, if you know it
beforehand. As you type

the name EdiRe will auto-  Figure 6: The processing item "2 chn statistics” is

matically find the closest  peing 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.

2= EdiRe Options

Processing Sleps | Frocessing Options | Raw File Fnrmat| File Options Autamation | Output Files |
Processing List Proc list EdiRe defaulttst Processing ltems
+ Exract !2 chn statistics :_}
+ Extract
+ Esract Add I Remave | Duplicate l
= Ewract
b et tosd |  save | clesran |
= Exract Fila ‘ Enuation | Undo [
= Esract
= Esract Processing ltem Parameter
= Exract =
= Exract J
< Extract Fram Time =
3 To Time=
; Signhal =
= Sighal =
Storage Lahel Covariance =
To Time = Starage Label Correlation =
Signal = Starage Label Flx=
Signal= Flux coefficient =
Storage Label Covarlance =
Storage Label Comrelation =
Storage Label Flux=
Flux coefliclent = Ayailable Preprocessed Yariables

Figure 7: The "+" has been clicked to expand the processing options.

17. You can now start filling out the options for the selected “2 chn statistics”.

4 Copyright © 2008 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
selected for “Signal”
parameters, you can
type in the label for the
computed covariance
value. This can be done
by highlighting the
appropriate parameter
either from “Processing
List” on the left, or from
box below “Processing
Item Parameter” pull-
down menu.

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

= Edifle Options

Processing Bleps | Processing Options | Raw File Fnrmat| File Options ‘ Automation | Output Files |
Pracessing List Proc listEdiRe default bt Processing tems
+ Exracl !2 chn statistics _:}
+ Extract
s Exract Add ] Remave | Duplicate {
= Exract
e et | save | clearan |
B EATae J Egusat | Undo L
& Exract
+ Earact Pracessing ltem Parameter
# Exdract
- Bxract iuz %
= Bxtract
+ Exract
= 2chn slatisties ITs
From Time = v
ToTime = 20
nress
Sianal='Ta diay_csal v
Signal= Uz
Storage Label Covatlance =
Storage Label Correlation=
Storage Label Flux=
Flux coefficient= Available Preprocessed Varnables
I F

Figure 8: The "+" has been clicked to expand the
processing 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
the label for the computed
flux and the appropriate
flux coefficient. In this
example, we are computing
the sensible heat flux, using
the sonic temperature, T,
and vertical wind speed,
U,. The flux coefficient of
sensible heat flux is com-
puted from the temperature
and vapor pressure data.
These data are measured
and computed online by
the datalogger and stored
in the time series data file,
ts_data.dat (see Figure 9).

Copyright © 2008 Campbell Scientific, Inc.

EEX

Processing Steps | Processing Options | Raw File Furmal‘ File Options. ‘ Automation | OulputFiles ‘

= Edife Options

Processing List Proc list EdiRe defauli bt Processing ltems

= Bwract |2 chn statistics __v_j
+ Exract
® Edract Ardd I Remave I Duplicate l
+ Edract
S et tosg | save | cleman |
o Mgt I Egisa | Undao l
= Exract
+ Baract Pracessing ltem Parameter
& Edract cov_Ts_Ug -
= Ewract l == J
+ Edract ;m_l;nﬂme:

o Time =
il Signal =

= 2 chn sfatistics
From Time =

Signal =
Storage Label Govariance =

T Time = Storaga Label Correlation =
Signal=Ts Storage La_beIF\ux:
Signal= Uz Fluy coflicient =

Storage Label Covariance = cov_Ts Uz
Storage Label Corralation =
Storage Lahel Flux=

Flux coefficlent = Available Preprocessed Vanables

I =

Figure 9: Data are measured and computed online by
the datalogger and stored in the time series data file,
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.

NOTE
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.
'E Edife Optinns
Processing Steps ‘ Processing Options | Raw File Fon'nai‘ File Options | Automation | Output Files |
Processing List Proc list EdiRe defaultbt Processing ltems
= Exract Al [1ennstatistics =
+ Ewract
& Eurait s | memove | ouplicate |
= Exiract
Gttt ac | sae | clearan |
& Bxtract = | Emaon | unde |
= Edract
+ Estract Processing ltem Parameter
= 1 chn statistics & _hmp_mea =
From Time = | T e J
To Time= Frnmﬂme= ~
Signal = e_hmp ;fgﬁ';‘:: =
Storage Label Mean = e_hmp_mean Stotage Label Mean =
Storage Label Sid Dey= Storage Label Std Dev=
Storage Label Skewness = Starage Label Skewness =
Storage Label Kurtosis = Storage Lahel Kuriosis =
Storage Label Madmum = Slorage Labiel Maimlm =
Storage Label Minimum =
Storage Label Minimum = Storage Label Variance =
Storage Label Variatce = Storage Label Turbulent infensity =
Stofage Lahel Turhulent ‘ntensm: &t Turhnlant Infancibe Mannminafor— =20
Alt Turbulent Intensity Denominator = Ayailable Prepracessed Variables
& 2 chn statistics i I _:l
:
Figure 10: Add 1 chn statistics and fill in Storage Label
Mean = e_hmp_mean to compute mean vapor pressure.
28 Edile Options
Pracessing Sleps | Processing Optians | RawFile Format | File Options | Autamation | Output Files |
Pracessing List Proc list EdiRe defaultbd Processing ltems
= Eudract b II chn statistics _vJ
+ Exract
o Eract Add ] Remave | Duplicate |
& Exract
o ot ag | sae | ceaan |
[® Exiract P ‘ Enuation | Undo l
(= Exiract
+ 1 chn statistics Processing [tem Parameter
= 1 chn statistics i hron_mesr =
From Time = I l J
To Tirne = me Time= ~
Signal = {_hmp Z'i]gm?z =
Storage Label Mean = i_hmp_mean Storage Label Mean=
Storage Label Std Dev= Storage Label Std Dev=
Storage Label Skewness = Storage Label Skewness =
Storage Label Kurtosis = Storage Label K“”PSiS =
Storage Label Mazimum = torage Latisl ld_elmmum=
) storage Label Minimum =
Storage Label Minimum = Storage Label Variance =
Storage Label Variance = Storage Label TurbulentIntensity =
Slﬂfage Label Turbulent ”“anm,-: &t Turhnlont Infonciby Monnminaine— =0
Alt Turbulent Intensty Denominator = Available Preprocessed Vanables
i 2 thn statistics 1 I _f_l
!
Figure 11: Add second 1 chn statistics and fill in Storage
Label Mean = t_hmp_mean to compute mean air temperature.
6 Copyright © 2008 Campbell Scientific, Inc.
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2= Cdife Options

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

Processing List Proe list EdiRe defaulttd Processing ltems
+ Exract ~ [t chnstatistics =
+ Exract
+ Evract gy | Remove | Dupicate |
+ Exract
S toas | save | clearan |
[ Esfract ; J Eguation | Unido [
1= 1 chn statistics
+ 1 chn slatistics Pracessing ltem Parameter
= 1 chn statistics [press_mean] B
From Time = |
ToTimas= | From Time = A
Signal = press | -;'fg?;?: =
* Storage Label Mean = press_mean Storage Label Mean =
Storage Label Sid Dev= | Storage Label Std Dev=
Storage Label Skewness = Storage Label Skewness =
Storage Label Kurtosis = Starage Label Kurtosis =

Stotage Label Maximum =

Storage Label Maximum = i
Storage Label Minimum=
Storage Label Minimum = Storage Label Varlance =
Storage Label Variance = Starage Label Turbulent Intensity =
Stomge Lahel Turbulent InIEnSiW - At Turhnlant Infancibe Nonnminainr— =
Alt Turbulent Intensity Denominator = Avallable Preprocessed Yariables
[+ 2 chn statistics ) I ;I

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.

. ==
== EdiRe Options EEX
Processing Steps | Processing Options | Raw File Format | File Optians | Autamation | Oulput Files |
Frocessing Ligt Proc list EdiRe defaultte - Processing ltems
= Exract IUserdeﬁned _:j
+ Estract
. Extract add | memove | ouplicate |
 Extract
- Exract Load 1 Save | Clear All [
& Edvract e | G | Unda [
i+ Eract
= Bract Processing tem Parameter
= Ewract =
1« Extract "'J
+ Exract ;‘D_';_f' e
> a Time =
i Edrad ) Sighal = Ts
&1 chh statistics Signal = Uz
« 1 chh statistics Storage Label Covarlance = cov_Ts_Uz
+ 1 chn statistics Storage Label Correlation =
o R Storage Label Flux=
Flux coefiicient = G
User defined
Mumber of variables to add
Available Preprocessed Vanables !3
OK l Cancel

Figure 13: In the User defined instruction, enter 3 for a
number of variables to be used in the equation.

Copyright © 2008 Campbell Scientific, Inc. 7
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8

== EdiRe Options

Frocessing List Froc list EdiRe defaultbd -

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

Processing ltems

= Exract | IUserﬁeﬂned _j
& Eract
+ Exiract add | memove | Duplicate |
= Exract
- Edract Load ] Save | Clear All [
= Bdract File | Equation | Undo |
i+ Exract
= Eract Processing ltem Parameter
= 1 chn statistics | :J
= 1 chn statistics |
=1 chn statistics L_hmp_mean
= User defined e_hmp_mean
- From Time = = RUN
To Time= RUN_SEQUENCE
* Gtorage Label= ;%ANF:.H

Apphyto= D v

Apply w: | |Yariable=

Equation=

Wariahle= e_hmp_rmean |

Wariable =1 hmp_rmean

Varahle = press_mean Available Preprocessed Vanables
+ 2thn statistics | :J

v

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

I I I I N Y L l_\»’ariahles

Operatars

0 | (ipress_mean-e_hmp_meanyi{t_hmp_mean+273.15)*(8.3143e- e_hmp_mean
{ — R +e_hmp_meani{it_hmp_mean+273.15*%(8.3143el- t_hmp_mean
) 1N 000 EIEI4.6?| press_rmean
+

*

[=

0K 1 Cancel 1

Figure 15: After the equation button is chosen, the equation is entered

using the Equation Editor.

= EdiBe Options

Processing List OPEC._Post Proc_revbd

Processing Steps | Processing Options | Raw File Furmatl File Options P«utomationl Output Fi\esi

Processing ltems

+ Extract
sdract
1 Extract
v Extract
v Extract
ytract
|- Extract
11 chn statistics
11 chn statistics
chn statistics
ser defined
. From Time =
. ToTime=
Storage Label= rho Cp
- Applyto=
L Apply by =
Equation = {{press_mean-e_hmp_mear
Wariahle = e_hmp_mean
. Warlahle=1_hmp_mean
L . Warlable= press_mean
7 2 chn statistics

S ek cbatetion

-

|

12 chn statistics _'J
Add i Remaove i Cuplicate i
Load 1 Save 1 Clear All 1

1e_| e |_owo |

Frocessing ltem Parameter

!rh070p| _vJ

Fram Time =

ToTime =

Storage Label= rho_Cp

Apphto=

Apply by =

Equation = {{press_mean-e_hmp_mean)
Wariable = e_hmp_mean

Wariable = t_hmp_mean

Wariable = press_mean

Available Preprocessed Variables

1 B

Figure 16: Enter rho_Cp for the Storage Label.

Copyright © 2008 Campbell Scientific, Inc.
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You need to make sure that “User defined” instruction comes after “1 chn statistics” instruc-

tion, but before “2 chn statistics” instruction. This way the mean values are computed before
the computation of the sensible heat flux coefficient, and the computed sensible heat flux coef-
ficient is available for the flux computation later.

24.

25.

You can now plug in the computed sensible heat flux coefficient to the “2 chn
statistics” instruction to complete the flux computation, as shown in Figure 17.

=2 EdiRe Oplions

Processing List Proc listEdiRe defaulttd

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

Processing tems

+ 1 chn statistics
« 1 chn statistics
=1 chn statistics
+ User defined
= 2chn statistics
i From Time =
TaTime=
Slgnal= Ts
Signal = Uz
Storage Label Covariance = cov_Ts_Uz
Storage Label Conelation=
Storage Label Fluc= Hs
Fluxcoeficient= tho_Cp

v

= Ewract - |Userdeﬁned :_j
+ Extract

« Exfract Add ] Remove I Duplicate |
= Edract

i A Load ] Save I clearall |
s Bxract | Esusion | Undo |
= BExract

= Esract Pracessing ltem Parameter

= Eract e

Available Praprocessed Variables

I &l

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

You can add more
“Processing Items” to
compute additional
covariances and fluxes.
The example also com-
putes cov(CO,,U,),
labeled cov_CO2_Uz,
and carbon flux F, as
well as the cov(H,O,U,),
labeled cov_H,O_U,,
and latent heat flux

LE. The estimated latent
heat of evaporation
2440 ] gt was used in
computation of LE
(Figure 18).

2= LdiRe Options

Processing List Proe list EdiRe td

Processing Bleps | Prosessing Options | Raw File Fomat | File Options | Autaration | outputFites |

ElEX

Processing ltems

. Storage Label Conrelation =
| Storage Label Flux= Hs
* Fluxcoeficient= 1206.0243
= 2 ohn statistics
| FromTime=
ToTime=
. Signal = co2
- signal=Uz
Storage Label Covariance = cov_C02_Uz
. Storage Label Correlafion =
. Storage Label Flux= Fo
Flux coefficient= 1
- 2 chn statistics
- From Time =
To Time =
. Signal=hlo
:. Signal = Uz
. Storage Label Covarlance = cov_H20_Uz
| Storage Label Comrelation =

= 2 chn stafistics A [2¢hnstatsties ~|
From Time =
- ToTime= Add I Rermove l Duplicate ‘
- Signal =Ts
Sianst= Uz ad | sae | clearar |
Storage Label Covatiance = cov_Ts_Uz I s | |

Processing ltem Parameter
2440 v

[From Time =

To Time =

Slanal =

Signal =

Storage Label Covariance =
Starage Lahel Corelation =
Storage Lahel Flux=

Flux cogficiant=

Available Preprocessed Variahles

—

Figure 18: A flux coefficient of 2440 is entered.

If the order of the instructions are incorrect, you can drag and drop the items to change the
order they are processed on the “Processing List”, after you added them.

Copyright © 2008 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 CER

Processing Steps | Processing Oplions | RawFile Format  File Options ]Aulamatlnn | Output Files |

B8 2 RunLength (min) I~ Obtain file names from text file
I~ Sort files before processing

=] File Gap Allowance (zec) s betaan e

tah -] Preprocessed file delimiter

[ HANfest- replace with- [G3¢a  +

I~ INF test- replace with: |-ag89 j . ~ | Output file delirmiter

Raw data file date time formats Preprocessed file date time formats

wimmidd =] Date format wimmidd = Date format
- =] Date delimiter < x| Date delimiter
J: A Time delimiter !: :' Time delimiter

I Run infomation to calculation file 0 QI Increase decimal places by

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

Setting Number of Decimal Places

You can 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.

2= EdiRe Options

Processing Steps | Processing Options | Raw File Format File Options | Autarnation | OutputFiles |

30 [2] Run Length (min) ™ Cbtain file names from text file

v Sort files hefore processing
< File Gap Allowance (sec) e

10

[~ MAN test- replace with: -0aag j
[~ INF test- replace with: |-9999 -

Raw data file date time formats

ddirmmiyy ~|  Date format

/ 4 ] Date delimiter
: ot Tirme delimiter

™ Run infomation to calculation file

|. vi Preprocessed file delimiter

!. - | Output file delimiter

Preprocessed file date time formats
iﬂlﬂmmw | Date format

I = Diate delimiter

!3 % Time deliriter

|E 2] Increase decimal places by

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

Copyright © 2008 Campbell Scientific, Inc.
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Data Filtering using CSAT3 Diagnostics Data

You can 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 diagnostics 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
Uz, Ts, CO2 and H20 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.

= Edile Options

Processing Steps | Processing Options | Raw File Famat | Flle Options Aulumaﬁon| OulputFIIes|

Processing List Proc list EdiRe default bt Pmcessing [tems

+ Exract Raw Subsel _v_’
+ Exdract

+ Ewdract Add ] Remave | Duplicate |
= Exract

kst Load ‘ save | clearal |
g Plract File ‘ Eduatld | Undo [
(= Exract

= Bwract Processing ltem Parameter

+ Erdract v
= Edract I "J
+ Ediract meTIme: A
+ Extract 19 imei=

(_,—-——_—_—___\ Signal=e_hmp

1 ¢hn statistics ™ Storage Label Mean= e_hmp_mean

+ 1chn isiics Storage Label S5td Dev=

+ 1 ¢hn statistics Starage Label Skewness =

[ User defined g”rage t:ge:ﬁuﬁ_osiw

5 g orage Label Maximum =

# Zchn statistics Shavana | ahal Minie e =

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

MHurmber of signals o subest

cm]::.amej|

Figure 22: Enter 6 in the dialog box to filter six
raw data values.
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2% EdiRe Options

Processing Steps ]Processmg Options | RawFile Farmat} File Options Aummatmn} Output Files i

Pracessing List Proc list EdiRe default bt Processing ltems

# Extract | wﬂaw Subset L]

4 Extract

H Add J Remove J Duplicate J

Load J Save J ClearAll J

Fram Time = | Ealaien J Unda J
ToTime =
Subset starttime(s) = Processing ltem Parameter
Subset lengthis) = _J
Signal for condition = diag_csat
Condition nperatars = = From Time = 5
Condition (Jower limif) = 4096 ;El;rér:tes?amime(s):
Candition upper limit = Subset length(s) =
Storage Label % removed = csat_error Signal for condition =
Mumber of signals= 6 Candition operatars =
aEneem- 8
ippalaubset=kiy Starage Labpepl % removed =
Signal Subset= Uz 5 Murmber of signals = 6
Signal Subset=Ts Signal Bubset= »~
Signal Subset=rco2 =
Signal Gubsst = h2o Avzgilable Preprocessed Variables

# 1 chn statistics ~ 1 L}

Figure 23: The U,, Uy, U, T, CO, and H,O data
are filtered out.

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

12

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, you program EdiRe to replace all NAN’s and INF’s with -9999 by using the
following procedure.

1. Go to the “File Options” tab.

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

2 EdiRe Options

Processing Steps | Frocessing Options | Raw File Format  File Options | Autamation | OutputFiles |

30 [2] RunLength {min) T~ Qbtain file names from text file
W Sort files before processing

1 |4 File Gap Allowance (sec
= 5 {e=e) I~ Pause batwsen runs

¥ NANtest- replace with: [9995 ] .| Preprocessed file delimiter

¥ INF test - replace with: - " | Output file delimiter

Error
Raw data file date time (89ER) Preprocessed file date tirme formats
ddimmiy *| Date fa ’ﬂdfm"L'W > Date format

¢ bt Date delimiter il kil Date delimiter

g = Time delimiter - ]' Time delimiter

I Run infomation to calculation file 5 Q Inctease decimal places by

Figure 24: A replacement value of -9999 has been
selected for NAN and INF.
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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 Figu

£% EdiBe Options

re 25.

AEE]

Processing Steps | Processing Options | Raw File Furmal] Fi

Processing List: Proc list EdiRe default bd

le Options | Automation OutpulFiIesi

Processing ltems

Suhset length(s) =
Signal for condition= co2
- Condition operatars = <=
Condition (lower limity = -9999
- Condition upper limit=
- Btorage Label % remaoved = irga_error
~Mumber of signals =4
Bignal Suhget= Uz
Bignal Subset=Ts
- Bignal Subset= o2
- Slgnal Subset=h2o
= 1 chn statistics e
< | >

= Ensfract A }F!aw Subset L]
+ Bxdract

+- Exfract Add I Remave I Duplicate I
# Esfract

o Extract ozd | save | ctearar |
[+ Extract | AR I ey I
o)

~Fram Time = =

- ToTime= _]

Subset starttime(s) = From Time = ~
ToTime =

Processing ltem Parameter

Subset starttime(s) =

Subset lengthis) =

Signal for condition = co2

Caondition operators = ==

Condition {Jower limit) = -9599

Condition upper limit=

Storage Label % removed = irga_error
Mumber of sighals = 4

Signal Subset= 1Lz

Signal Subset=Ts n
Signal Subset=co2 o

Auailable Preprocessed Yariables

| |

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
U, data will Ze used to compute compass wind speed and direction later on. Unnecessary

ﬁl‘éering is not desirable based on the qua

lity of the IRGA data.

To do this, specify the path
and file name from the “Outpu
Files” tab, or select a “Location

Setting the Location of the Output File

t = EdiRe Oplions

Processing List Proc list EdiRe defaufttd

Processing Steps | Processing Options | Raw File Format | Flle Optians | Automation | OuputFiles |

Processing ltems

. . .
Output Flles Instruction from = Location QuiputFiles 5 ILucaliun OulputFiles _v_%
the “ Processing List” (see Output File Caloulations = c\EdIReData

. Output File Spactral = Add ] Rermove | Duplicate ‘
Figure 26). The created data OutotFile Wavelet = e

Output File Cross Cormelation =

file contains comma separated

Output File Distribution = File J = I Undo L
. .o Quiput File Quadrant=
Values. Campbell SCIentlflC Qutput File Reference = A Processing ltem Parameter
recommends selecting a i jeEdReOan e Ei|
“Location Output Files” in- o i Spocas
. P . e Output File Wavelet=

struction from the “Processing = Bt OulputFle Cross Correlaion=

= BEsract Cutput File Distribution =

Output File Quadrant=
Output File Refarence =

List”, rather than using the <+ Bt 4

+

. . + Eatract
“Output Files” tab. This pre- + Bl
. +- Eddract
vents accidental merger of & b
results from multlple Stations. : ;::jcstuhset 2 Auailable Preprocessed Vanables
< > [ |

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 "Processing Item Parameter”.
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Additional Processing
Computing Compass Wind Speed and Direction

You can compute com-
pass wind speed and
direction using the

=% Edifle Optiois EEX

Processing Steps | Processing Options | Raw File Format | File Options | Automation | CulputFiles |

. Processing List: edire_app_nots_exbt Processing ltems
£ 4
User deflned and e 2 chn stafisties ~ ‘Usar defined j
" . . . ” 2 chn slalistics
Wind direction t 2 ohir stalistics wid | Remove | ouplicate |
instr ions in h = User defined
//pSt uct'o i : ”t eIn e wad | s | claa |
rocessim. ist”. To Time = i
g . Storage Label = hor_wnd_spd 4 ﬂ.]
Order to ComPUte Wmd Applyto = 4 Pracessing tem Parameter
. " Apply by = -
SPeed uSIHg USQI' Equation = SGRT{Ux_mean®2+Uy_meant2) ‘ 2
. . iahle = From Time =
Defined”, you first Pkl e To Tine =
. e Storage Labe|=
need to compute Vi diietin Apiyio=
From Time = Applyby=
Ux_mean and Uy_mean, Tothne= Equation =
. " .. ” Signal ()= Ll 33"32:2 =
using “1 chn statistics sianal = Uy akble=
. Qrigntafion =0
(See Flgure 27) Wing Direction Components = U+N_y+
‘Wind Direction Oufput= N_0_deg-E_30_deg . =
Storage Label Wind Direction = hor_wnd_dit Available Preprocessed Varisbles
Storage LabelWind Dir Std Dev= o ‘ j

Figure 27: Compass wind speed and direction are computed
using the user-defined and wind direction instructions.

Remove Lag instruction
Removing a Signal Lag When the Lag is Known

If you know the lag from a

signal, you can remove it = Edifie Options
using the ”RemOVe Lag/r Processing Steps | Processing Options | Raw File Format | File Options | Autamation | Output Files |
mStI'uCtiOl"l. T}]is insl_ructlon P.r.ucessing List: edire_app_note_ecbd - i::;eﬂizlg;tsms J
IEOVGS th? Sgénal forwar? by From Time = sad | memove | oupicate |
t e specifie amount. of time. e i | | Lo
It is done by converting the Wi Lag (526 =-1 P || aisien | Unsol |
. e . Lag (sec)=03 =

specified lag time to number Hax Lag (se0)= 1 Procassing Harm Paramater

. Below Win default (sech= J
of scans based on the sampling Abovs i demsult (st =

. = Remove Lag From Time =
frequency value. In Figure 28, g S Dt
the lag time of 0.3 seconds is i inLag g1
3 Win Lag {sec) =-1 Max Lag (secy=1
applied to the CO, and H,0O i it Below i et e =
1 1 1mi fitax Lag (sec)=1 -
signals with a lower limit of i
-1 and an upper limit of | OB
1 seconds. Note that a lag o subee l*\‘fa“ab'e Prepracessed Varisbies 5
w 1chn slics o =
time of 0.3 seconds corre-
sponds to 3 scans at 10 Hz ) ) ] )
sampling frequency. Figure 28: The 'lag time of 0.3 secondes is applied to the
CO,.and H,O signals.

Lag removal needs to be done before other processing takes place. The lag removal shown
above was an example only. The fixed logs in the CSAT3 and the LI-7500 have been removed
by the Campbell Scientific datalogger programs.

14 Copyright © 2008 Campbell Scientific, Inc.
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Removing a Signal Lag When the Lag is Not Known

If you do not know the lag
from a signal, you first
need to find the lag. This

. Frocessing List: edire_app_note_sx.od Processing lterms
can be done, using the T S % [Froescanehs =]

. SR C elate
“Cross Correlate” instruc- L ate | Remove | oupicas |

£% Edifle Options

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

tion. Figure 29 shows S wad | sae | clearnr |
how to compute the sig- it i Fe | Eoisten || Unda |
. Correlation type = Covariance s
nal lag for CO2 against Cutput Cortelstion curve = Processing lten Parsmater
. Slorage Label Peak Time = co2_lag o
| |
the U, signal, and, then, Storage Label PeakValue =
z + Cross Correlate Fram Time =
remove the computed P To Time =
! e S
= S I which =coZ
lag from the CO, signal, i el O
. " 77 Signal= co2
uSIng the Remove Lag Hnlagpen =it Storage Label Peak Value
instruction. Lag (set) = c02_tag =

WaxLag (seci=1
Below Win detault (sec) =
Above Max default {sec) =
P Ayailable Preprocessed YVariables

+ Raw Subset “ | =

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 R o

Processing Steps | Processing Ostions | Feaw Flle Format | File Optians | Automation | OutoutFies |
The Elee software aHOWS Pracassing ListWorking_Flus_proc_list_edire td Processing fems
you to perform the WPL B viebb correction = [Velosiy and Direstian =
. . . From Time =
corrections. Figure 30 ToTime= add | Remove | Duplicste |
shows a portion of the Sl s | sme | csral |
- Appytn=
“ 1 LARTT Apply by = I T
Webb correction” in s TR e | Ewaon || eds |
struction that can be used Scalarvalue = mean_H20 Processing lterm Parameter
- MinorQC= =
for the WPL correction. - Maxorao= -
| Watervapour value type = Density (gim3} From Time = 4]
* Watervapour value = mean_H20_hmp ;tnogrg::abelzmo WolLE
: Win or QC = il SR
The details about how to i QE:};“’T .
T fure (C) = h =
perform the WPL correc- [ R M Scaisrvaoe S imoan G
tion using EdiRe are e N1 0=
. tessure (KPa) = mean_press Wati " = Deiri
covered during the EC - Minorae= Viter epous vl e 30, e
o . Maxor QC = Minor QC =
training course conducted iR pcsroo- i
. . H L o emperalure =mean_L_hmp
at Campbell Scientific. e Hinor 0=
Please contact Campbell - LE Nux (Mim2) = LE _irga Pressure (KPa) = mean_press
i QC= it QC=
Scientific for more in- o6 = Maxor 0
K " Hfux coef, RhoCp=mean_rho_a_Cp :iﬁu:rngér[m ¥
formation about our EC Hin or C = M 07 06 =
o e - MaxorQC= LE flux iWimz) = LE_inga
training course. LE fuxcoef, L = 2440 Hin or GC =
e ﬂf”’gcfm C ho_a_C
i MaxorQc= % Ult‘DB._ wCp=mean_rho_a_Cp
Scalar molecularwt = m;uurr%cé;
- Scalarfluctype = LE (Am2) R h
Scalar flux coefficlent= 2440 o Awallable Preprocessed Variables
R it | | =
Figure 30: A portion of the WPL correction is shown.
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Plotting computed values

You can plot the computed values using the “Plot Value” instruction. Figure 31
shows the “Plot Value” instruction to plot F_ and LE fluxes.

2% Edile Optiops

Processing Steps | Proces sing Options | Raw File Format | File Options | Automatian | Output Files |
Processing List: Proc list EdiRe default bd Processing ltems
% Remove Lag A [Plotvalue -
+ Remove Lag
e B sod | Remove | Duplicate J
% Raw Subsaet
% 1 chn statistics Load I Save J Clearal ‘
51 chin statistics | Eaain: ‘ Undo 1
+ 1 chn statistics
+ User defined Processing ltem Parameter
+ 2 chn statistics J
+ 2 thn statistics
+ 2 chh statistics _Frm;_“ Time=
o Time =

2 eocly ad Dlrettion s
= Right Axis Value =

From Time = Left A Minimuen =

ToTime = Left s Maximum =

Let As Value = LE Right Ags Minimums

- _ Right axis Maximum =

Righbars slet Match LefiRIght Axes =

Left Axis Minimum =

Ledt Ads Mazimum =

Right Axis Minimum = Eorl . sd Variabl

Right Adls Maimum = wailable Preprocessed Yariables

Wateh LefiRight Axes = v | =l

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

You are now ready to perform the processing. You can close the “EdiRe Options”
window. EdiRe will automatically save all the changes you have made each time you
close the “EdiRe Options” window.

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. You can also 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 TOB1 format that you wish to process.

3. When you close this window, EdiRe will open another window for “Start Time
Verification” (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

Skart First Pun at this time?

Figure 32: The Start Time Verification
Window is opened.
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If your 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 accord-
ingly. You may wish to change the start time to either 12:00 or 12:30 to avoid this from hap-
pening. 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 for half-hourly processing.

4. Upon pressing the OK button, EdiRe will begin retrieving the raw data and
processing 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.

- = ; B
ks ; :
%t [/ S "\ oot e eds
B : - i :
25 X i g

wll | e \.\ e
: pens . b e ¢

b 1 ™

i e

tip

307406 200 706 400 Er 3005 200 30!?& 400 30705 600
Dote. Dade

076 2:00 306706 5:00 S0 W06 £08 AENE2M 00T 400 N6 B0
Date Dt

QE7/300615  (70-Removelag  Time Remaining 1Z0008AM  Runsecondsi0230 |

Figure 33: A snapshot of EdiRe plotting the computed val-
ues, 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 remain on the screen (see Figure 34).

3006 6:00 30:mé1:>.uo 307051800 F0706 600 207108 12:00 3007
e Doie:

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.

R B R iF] | | (R TN, LS < E=h:
e cov.Te Uz Hs oo OO0z Fe fow HIG Lz LE

1500 Phe 0 O0ET2411 £ 71451441 003006536 D 0E00RS3S 000002453 00508 1928
A45:00 P CO041862% B ARRAAGRY  S0GRRTE0TVE . Q02031872 0 000084EE (L 1ETR3407
i 0, 00438256 B ES260830 002740774 -0 0ATA0TTA | 000003714 -0,0806 1204
0, 00418505 6 AETEIA0G. -0 02668037 | -002653037 000004313 0, 10523576
000452051 5 EERE80GT 0 BAGO8NEL O DdsE0sd 0.00003845 0009334618
000145005 1,88052273 004308485 o0E2aeaas 0,00008049 0, 16956071
B 30/200B6 IS 0O PN 000070102 000853405 003341631 Q03341631 000003372 00827065
9302000 S:A5:00 P 000040802 | QE3QITIEE  003G0TI0R | O 03e0TI0E | QO000ETET | 014119580
10 (3A0200E T IS0O PM. 000033407 -0 17375408 002413618 002313519 -0 00001985 -0 04759204

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).

& | B |
1 EdiEe Timestamp CEl Datalogger Timestamp
2 |131/10/2005 31500 P 10/31/2005 15:30
3 131/10/2005 3:45:00 P 10/31/20085 16:00
4 |131/10/2005 4:15:00 P 10/31/2008 16:30
B 31102008 414500 Fi 10/31/2008 17:00
B [31/10/2008 51600 FM 10/31/20085 1730
731102008 BAROOD FR 10/31/20085 12:00
2 |131/10/2005 561500 P 10/31/2005 18:30

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.

As you can see from Figure 37, 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 EAIRE

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

e Campbell Scientific, Inc.

The help file is included with the EdiRe software, and the Tutorials and the EdiRe Forums can
be accessed from the following site: http://www.geos.ed.ac.uklabslresearch/micromet/EdiRe/
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