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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 Fiok  Wfincow - Help i
raw file format list” and SBnCe pocati == 1 1=
“Create basic processing

list” boxes (see Figure 2).

Click on the pull-down f:j:n:l

menu for “Raw data file

type”, and select Campbell piong

Scientific (see Figure 2). List Yipwer

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 E} EdiRe Raw Data File Interpreter 23

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

¥ Create basic processing list W Create basic processing list

Faw data file type

Campbell 5 cientific v[

E Sample file

iC.\EdiHe\TDB1 data\TOB1_ts_data dat

Format list file name Format listfile name

i
“_j iC:\EdiHe\lormaE list\Fomnat st Edifie bat
B

Pracessing listfile name Processing listfile name

iC.\EdiHe\lUrma[ list\Proc kst EdiRe. bd

e

" Load new lists?

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.
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9. 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|

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 [g

Fleaze wenfy sampling frequency value [Hz).
i

Eu:||:ame4

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
the v" button from the toolbar to bring up the EdiRe Options window. You
can also go to Processing - Options.

Copyright © 2008 Campbell Scientific, Inc. 3
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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.

'E EdiRe Options E]@[E

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

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

Processing List Proc list EdiRe defaultbd
'+ Estract

Processing ltems

Items” in preparation for + Bxract sl
. . = Bdract 3 chin statistics
computing the covariances p Eeat e
+ rac
(see Figure 6). Click on * Edreat OundeantAnatsis
= Exract Density Correction - Generalized
the pull—down menu for + Extract Average Quadrant ¥
. + Exract .
“Processing Items” from @ Edra ! -
;] = Exract me‘r\n‘la=
the upper right corner. + Bt Channii=12

Label for Signal = e_hmp

Scroll down to find “2 chn
statistics”. You can also
start typing the processing
item name on the “Processing
Items” line, if you know it
beforehand. As you type
the name EdiRe will auto-
matically find the closest
match from its list.

Available Preprocessed Variables

I 5

Figure 6: The processing item "2 chn statistics” is
being selected from the list on the upper right.

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.

== EdiRe Options

Processing Steps | Processing Options | Raw File an'nat| File Options | Autormation | OulputFIIas]

Processing List Proc list EdiRe defaultbsd Processing ltems

& Estract ]2 chn statistics _v_l
+ Exract
= Edract Add I Remaove | Duplicate |
¥ Edract
« Extract Load I Save | Claar All [
;i f ‘ Eqiiat | Undo |
= Exract
[+ Estract Processing Iter Parameter
+ Extract 5
- Exract J
= Edract F!on'_l‘l'lme=
+ Eract ;?gﬁ';‘:::
=% 2 chn siat ] Signal =

From Time = Storage Label Govariance =

Ta Tirme = Starage Label Correlation =

Signal = Storage Label Flux=

Signal = Flux coeficient=

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

Flux coefficient =

Available Preprocessed Vanables

| |

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 ar y

" : ”
SeleCted fOI‘ Slgnal Processing Steps \Pmca;gng Options | Raw File Format | File Options | Automation | Output Files |
parameters’ you can Processing List Proc list EdiRe default it Processing ltems
type ln the label fOr the & Bract !2 chn statistics :_]
. + Edract
computed covariance « Exract Add J Remove | Duplicate |
value. This can be done e ag | swe | clearal |
by highlighting the e | Eoisin | unde |
appropriate parameter i Ex:: Processing Item Parameter J
N . & uz -
either from “Processing i e o =
. +- BExirac Uy
List” on the left, or from + Btract
“ . = 2 chn statisfics Ts
box below “Processing From Tie - co2
” To Time = hzo
Item Parameter” pull- SanalTs o 5
Signal = Uz 2
dOWn menu. Storage Label Covatlance =
Storage Label Correlation=
Storage Label Flux=
f . Flux coefficient= Available Preprocessed Vanables
20. After selecting the | 5
parameter, you can
type in the label on

Figure 8: The "+" has been clicked to expand the

the “Processing Items . .
processing options.

Parameter” line.

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 m Processing Steps |F'mcess\ng Dptlonsl Raw File Furmal‘ File Opnuns‘ Aulnmaﬂunl OulnutF\Ies}
the label for the Computed Procassing List Proc list EdiRe defaultbd Processing ltems
. # BEract 2 chn statistl -
flux and the appropriate i sl E
. . . it Add R Duplicat
flux coefficient. In this e | B s
. .. Extract Load I Save I Clear All l
example, we are computing i | | |
. . E it Undo
the sensible heat flux, using e S
. (& racessing llem Farameter
the sonic temperature, Ts, . Em [eo_Ts_0d B
. . * In
and vertical wind speed, o Exract Fom T
o o + Exract Y
U,. The flux coefficient of 2 chn statsfcs st
sensible heat flux is com- il e S s
I S Label Flux=
puted from the temperature i Flaceoemiiont=
Storage Label Covariance = cov_Ts Uz
and Vapor pressure data' Storage Label Corralation =
These data are measured Storage Lael Flux= ;
. Flux coefficient = Awailable Preprocessed Vanables
and computed online by | 5

the datalogger and stored

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

ts_data.dat (see Figure 9). ¢ 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.

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.

== LdiRe Options

Processing Steps ‘ Processing Options | Raw File Fon'nai‘ File Options | Autormation | OulputFHas]

Processing List Proc list EdiRe default bt Processing ltems

= Exract Al [rennstatstics -
= Extract
+ Exiract Add 1 Remove | Duplicate |
= Bxract
S oac | sae | cleara |
+ Exract | Esvaion | undo |
= BEdract
= Edract Processing ltem Parameter
= 1 chn statistics e_hmp_mean| j
From Time =
Ta Time= Fran\me = A
Signal = e_tmp ;'ljgx.l.l: =

Storage Label Mean = e_hmp_mean
Storage Label Sid Dev=

Storage Label Skewness =

Storage Label Kuriosis =

Storage Label Maxirmum =

Storage Label Minimum =

Storage Label Variance =

Storage Label Turbulent Intensity =
Alt Turbulent Intens ity Denominator = Available Preprocessed Vanables

< 2 thn statistics 3 I _.J

Storage Label Mean =

Storage Lahel 5td Dev=

Storage Label Skewness =

Storage Label Kurtosis =

Storage Label Maximum =

Storage Label Minimurn =

Storage Lahel Variance = —

Storage Label Turbulent Intensity =
&l Turhnilant Infancibe Nannminator—

Figure 10: Add 1 chn statistics and fill in Storage Label
Mean = e_hmp_mean to compute mean vapor pressure.

== EdiRe Options

Processing Steps | Processing Options | Raw Flle Farmat | Flle Options | Automation | output Files |
Pracessing List Proc list EdiRe defaultbd Processing ltems
1+ Budract o ii chn statistics __vJ
+ Exract
= Edract Add 1 Remave | Duplicate |
= Ewdract
ag | sae | cearan |
- Extract f ] i it | Undo |
+- Exiract
1+ 1 chn slalistics Pracessing tem Parameter
= 1 chn statistics t_hrrip_tnear| j
From Time =
TaTime = FlanIme: ~
Signal = _hmp ;‘i’gmf 2
Storage Label Mean = i_hmp_mean Storage Label Mean =
Storage Label Std Dev= Storage Label Std Dev=
Slorage Label Skewness = Slorage Label Skewness =
Storage Label Kurtosis = Storage Lahel Kurtosis =
Storage Label Mazimum = Btorags Lafsl M_a:umum=
Storage Label Minimurn =
Storage Label Minimum = Storage Label Variance =
Storage Label Variance = Storage Label Turbulent Intensity =
Storage Label Turbulent Intensity = ATk ulonblndche ki o omic aoc s
Alt Turbulent Intens |ty Denominator = Available Preprocessed Vanables
+ 2 chn statistics v I :_I

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 Steps | Processing Options | Raw File Format | File Options | Autarnation | OutputFiles |
Processing List Proc list EdiRe defaulttd Pracessing ltems
- Exdract | ii chn statistics _vJ
+ Extract
+ Extract gy | memove | Dupicate |
+- Exract
ey Loas | save | clearan |
[ Exract i 1 ERua | Undo ‘
+ 1 chn statislics
i+ 1 chn statistics Pracessing ltem Parameter
= 1 chn statistics [prass_mean| B
From Time = |
To Time= Fram Time = &
Signal = press ;?g?:;: i
Storage Label Mean = press_mean Storage Label Mean =
Storage Label Sid Dev= | Storage Label Std Dev=
Storage Lahel Skewness = Storage Label Skewness =
Storage Label Kurtosis = Storage Label Kurtosis =
Storage Label Maximum = Storage Label ”a"?"“”"“
Storage Label Minimum=
Storage Label Minimum = | Starage Label Variance =
Storage Label Variance = Storage Label Turbulent Intensity =
Storage Label Turbulent Intensity = AHTiirhila it lnkaricik: Dax amisdiori— o
Alt Turbulent Intensity Denominator = Avallable Preprocessed Yariables
+ 2 chn statistics 2 I _'J

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 Steps | Processing Options | Raw File Format | File Optians | Autamation | Oulput Files |
Processing List Proc list EdiRe defaultbt Processing ltems
- Exfract lUserdeﬁned j
& Estract
+ Extract Add I Remove | Duplicate |
- Exfract
© Exract Load Save J Clear All J
8- Exiract File | Equation | Undo |
« BExract
= Bdract Processing ltem Paramster
= Extract
[« Exract ...J
i Exract ;‘D;TTimez
4 o Time =
il signal = Ts
&1 chn statistics Signal = Uz
+ 1 ¢chn statistics Starage Label Covariance = cov_Ts_Uz
w1 chn statisfics Storage Label Correlation =
+ 7 chn statistics Storage Label Flux=
Flux coefiicient = .
User defined
Mumber of variables to add:
Available Preprocessed Vanables H
OK I Canicel

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

Processing Steps | Processing Options | Raw File Farmat | File Optians | Autornation | Output Files |

Processing List Proc list EdiRe default td Processing ltems

= Buract ) |Userdeﬂned j
& Edract

+ Exract Add | Remaove | Duplicate I
= Euract

= Eract Load Save J Clear Al J
& Edract -

File | Equation | Undo |
Exdract
Exiract Pracessing ltem Parameter
= 1 chn statistics 7
1 chn statistics

*

1 i

El

*

= 1 chn statistics : L_hrmp_mean
= User defined e_hmp_mean
Fram Time = _ |RUN
ToTimes= RUN_SEQUENCE
Storage Label = ;%ANF;H
Applyto= | DAY ~
Appbehy= Variable =
Equation=
ariable = e_hmp_mean

“arable=1_hmp_rmean
Wariable = press_mean | Available Preprocessed Vanables
[ 2 chn 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

Operatars { ] 5

E l - l i I “anlexpls_in]cosl ! lVariahIes

0 | | (ipress_mean-e_hmp_meany{{t_hmp_mean+273.15)*(8.3143e(- e_hmp_mean
{ — | B2y +e_hmp_mean/(t_hmp_mean+273.15*(8.3143e(- t_hmp_mean
i Jnannooom™ EIEI4.6?| press_rmean
+

& > 0K ] Gancel ]

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

2% EdiRe Options - [BIX]
Processing Steps | Processing Options | Raw File Furmat] File Options | Automation ] Output Fi\es!
Processing List OPEC_Post_Proc_rev bt Processing ltems
[+ Extract ~l 12 chn statistics _-J
= Extract
= Extract Add i Remave i Duplicate i
[+ Extract
% Exract Load 1 Save 1 Clear All 1
¥ Exra A e Rl
[+ Extract =
& 1 chn statistics Processing ltem Parameter
v 1 chn statistics
3 rho_Cpl =
+ 1 chn statistics = j _‘J
User defined _T_m? Time =
: 5 o Time =
’ me T”Tle - Storage Lahel= rho_Cp
~ToTime= Apphyto =
- Storage Label= rho_Cp Apply by =
~Applyto= Eguation = ((press_mean-e_hmp_rrean)
Apply by = zar?ag:e 5 ;a_hhmp_mean
- Equation = {(press_mean-e_hmp_mear ar!a E: L_hrmp_mean
variable = press_mean
~Wariable = e_hmp_rnean
~Marighle =1_hmp_mean
! ~Mariahle = press_mean
= 2 chn statistics Available Preprocessed Variables
o ehn bofichiee ¥
e @ | |
Figure 16: Enter rho_Cp for the Storage Label.
8 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 list EdiRe defaulttd

Processing Sleps | Processing Oplions RawFIJeFunna|| File Options Aulumatlun| OulpulF\Ies}

Processing tems

= Edract

- Exract

« Exract

= Edract

= Bxtract

+ Exract

« Edract

= Baract

= Edract

+ 1 chn statistics

= 1 chn statistics

=1 chn statisfics

+ User defined

= 2 chn statistics
From Time =
ToTime=
Slgnal= Ts
Signal = Uz
Storage Label Covariance = cov_Ts_Uz
Storage Label Conelation=
Storage Label Flux= Hs
Flux coefficient = rho_Cp

|Userdeﬁned ..'_i

Add j Remove I Dunlmats|

Load 1 Save J Clearnl\l

Processing ltem Parameter

Undo |

press_mean
t_hmp_mean
e_hmp_mean

RUN
RUN_SEQUENCE
YEA|

Available Preprocessed Vanables

[ |

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 ] gl was used in
computation of LE
(Figure 18).

= EdiRe Options

Processing List Proe list EdiRe td

Processing Steps } Processing Options | Raw File Fomnat | File Opions | Automation | OutputFiles |

8=

Processing ltems

. Storage Label Correlation =
| Storage Label Flux= Hs
" Fluxcoeficient= 12060243
= 2 chn statisties
| FromTime =
To Time=
- Signal = co2
. signal=Uz
Storage Label Covariance = cov_C02_Uz
' Storage Label Correlation = y
- Storage Label Flux= o
Flux coefficient =1
- 2 chn statistics
- From Time =
To Time =
| Signal=hlo
*. Signal =Uz
. Storage Label Covarlance = cov_H20_Uz
| Storage Label Comelation =

= 2 chn statistics A [2¢chnstatistics -
From Time =
| ToTime= #id | Remove | Duplicate |
- Signal=Ts
sionsl= Uz ad | sae | clearar |
| Storage Label Covariance = cov_Ts_Uz I - i so |

Processing lterm Parameter
2440 =

From Time =

To Time =

Signal=

Signal =

Storage Label Covariance =

Storage Label Correlation =

Storage Label Flux=

| Fluxcoefficlent=— |

Available Prepracessed Variables

I

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.

9

815 W. 1800 N., Logan, UT 84321-1784 (435) 753-2342

App. Note: 3C-R



EdiRe Software for Micrometeorological Applications

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.

=2 EdiRe Options

Processing Steps | Processing Options | Raw File Format  File Options | Autoration | OulpuiFIIes]

2] Run Length (min) I~ Obtain file names from text file
E I~ Son files befare processing
1 |3] Fila Gap Allowance (sec)

I” Pause between runs

[ MANtest- replace with- [-9398 - tab | Preprocessed file delimiter
[~ INF test-replace with: |-9998  « . ~| Output file delirmiter

Raw data file date time formats Preprocessed file date time formats

wirmmidd ~|  Date format yirnmidd  ~|  Date format
- S Date delimiter I b Date delimiter
f - Tia delimiter If 2 Time delimiter

™ Run infomation to calculation file 0 ';l] 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.

= EdiRe Options E]@IE

Processing Steps | Processing Options | Raw File Format  File Options ]Aulﬂmaﬂnn| OutputFlles |

0 'ﬂ Run Length (mir) I~ Obtain file names from text fila

: v Sort files before processing

1 1%l File Gap Allowance (sec)
™ Pause between runs

[T NAN test- replace with: 0639 v|
[T INF test- replace with: |-9999 b

Raw data file date time formats

ddimmiyy ~|  Date format

i ‘] Date delimiter
: ‘] Tirne delimiter

™ Run infomation to calculation file

|. + | Preprocessed file delimiter

I. ~ | Output file delimiter

Preprocessed file date time formats

W Date format
if - Date delimiter
I'- 3 Time delimiter

I 2] Increase decimal places by

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

= EdiRe Options

Processing Steps | Processing Options | Raw Flle Format | Flle Options Aulamatlon| OulputFIIes]
Processing List Proc list EdiRe default ti Processing ltems
= Ediract Ra SE _v_l
+ Exfract
+ Bwract Add ] Remaove | Duplicate |
- Exract
L Load ] save | Clearail|
+ Eract i | [esstion | undo |
= Edract
= Bwract Processing ltern Parameter
+ Extract -
& Edract I J
= Extract FromTIme: A
1+ Extract To:lima s
(____-———__h_\ Signal = e_hmp

1 ¢hn statistics ™ Storage Label Mean= e_hmp_mean

= 1 chnsalistes Storage Label Std Dev=
= 1 chn statistics Storage Label Skewness =
+ User defined g”rage t:l;a:ﬁuﬁ_osiw
e i orage Label Maximum =
+ 2 chn statistics Stavana | akel 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.

@ =

Haw Subset F')_<|

MHumber af signals to subset

1]

EEKIEameII

Figure 22: Enter 6 in the dialog box to filter six
raw data values.
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= EdiBe Options E@@

Processing Steps ]Processmg Opnons] Rawi File Farmat} File Opnons{ Aummatmn} Qutput Files 1
Fracessing List Proc list EdiRe default bd Processing ltems
# Extract o] wﬂaw Subset j
& Extract
& Add J Remove J Duplicate J
i Load J Save J Clear All J
From Time = E I Eouaien J Unda J
ToTime=
Subset starttime(s) = Processing ltem Parameter
Subsetlength(s) = _J
Signal for condition = diag_csat
Condition operators = = From Time = o]
Condition {ower limif) = 4096 ;El;rér:tes?amime(s):
Caondition upper limit= Subset length(s) =
Storage Label % removed = csat_error Signal for condition =
Mumber of signals = B Candition operatars =
e Gondian upperimits. I
slgpaliBubset=ly Starage Labpepl % removed =
Signal Subset= Uz T Number of signals = &
Signal Subset=Ts Signal Bubset= o
Signal Subset= o2 =
Signal Subsst = h2o Available Preprocessed Variables
# 1 chn statistics ~ 1 LJ

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.

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.

= EdiRe Options 9 [=0(E3

Processing Steps | Processing Options ‘ Raw Flle Format  File Options ‘Aulnmallnn | OutputFiles |

30 ﬂ Run Length {min) ™ Cbtain file names from text file
¥ Sor files befare processing

1 |4 File Gap Allowance (sec
= b e=g) I~ Pause batween runs

¥ NANtest- replace with: 0988 »| . | Praprocessed file delimiter
¥ INF test- replace with: = 4 ~| Output file delimiter
Previous
Error

Raw data file date time fQEEEE Preprocessed file date tirme formats
ddmmiyy ¥| Date fu ddimmby | Date format

4 i Date delimiter / bl Date delimiter
: = Time delimiter i > Time delimiter

I Run infoation to calculation file 5 Q Increase 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 Figure 25.

2= EdiRe Options =1
Processing Steps | Processing Options | Raw File Format | File Options | Automation | Output Files |
Processing List: Proc list EdiRe default bt Processing ftems
=+ Exdract o ]Raw Subset L]
+ Bxtract
4. Extract Add I Remave I Duplicate ]
) Extract
EoR zd | sae | ciearan |
& Extract | uatior I Undo ]
- Raw Subset -
E et Processing ltem Parameter
From Time =
ToTime = _]
Subset starttime(s) = ?0?? Time = &
& oTime =
Subsetjongih(s) = Subset start time(s) =
Signal for condition = col Subset length(s) =
Condition aperators = <= Signal for condition = co?
Condition (lower limit) = -8998 Condition operators = ==
Condition upper limit= g Condition (lower limif) = -9339

i Caondition upper limit=
Storage Label % removd = irga_error Storage Lakel % removed = irga_eror

Himberor sigals =4 Hurnber of sighals = 4
Signal Subset= Uz Signal Subset= Uz
Signal Subset="Ts Signal Subset=Ts W
Signal Subset=co2 Signal Subset= co2 v
4 S\gnal?gbset: nze Awailable Preprocessed Variables
@ 1 chn statistics ~
< | s | 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
U, data will Ze used to compute compass wind speed and direction later on. Unnecessary
ﬁl‘éering is not desirable based on the quality of the IRGA data.

Setting the Location of the Output File

To do this, specify the path _
and file name from the “Output B £l Cotions Lo

Files" tab, or select a “Location Processing Steps |Frocess\ng Oplionsl Raw File meall Flle Options | Aulnmatlunl Oulpumlesl
. 7o . Pracessing List Proc list EdiRe defaulttd Processing ltems

Output Flles IHStruCtlon frOm = Location QuiputFiles Al |Lucaliun Qutput Files :_i

the ”Processing List” (See Output File Calculations = cAEdiRe\Data’

) Output File Spactral = Add ] Remove I Duplicats ‘
Figure 26). The created data o oot b rs | _sme | onam |
file contains comma separated Output i Distriution = o | ot | _uno |

1 C b 11 S . tf Quiput File Quadrant=
values. al’np e clentiric Qutput File Reference = g Processing ltem Parameter
recommends selecting a e JeiEdiRa DAt i
“Location Output Files” in- Bt e
. P . & Bursct Output File iWavelet=
struction from the “Processing = Bt OulputFle Cross Corelation =

. P . = Bdract Output File Distribution =
List”, rather than using the + Bract | |outputFile Guadrant=
P . P . « Exfract Output File Reference =

Output Files” tab. This pre- + Bamol

. +- Edract
vents accidental merger of Tig
results from multlple Stations. : ;’;’:jcstuhset 3 Available Preprocessed Vanables
E o ————n O] 5

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-

== EdiRe Options

pass wind speed and

i . ! Processing Steps | Processing Options | Raw File Format | File Options | Automation | CutputFiles |
direction using the
. Processing List: edire_app_note_sxbt Processing ltems
£ 4
User deflned and + 2 chn statistics A |user defined =l
1 . . . ” 2 chn slatistics
Wind direction e ata | Remowe | puplicste |
instructions in the B wad | s | cearm |
”Processing List”. In 'é;‘::'uﬂ: L=ahe\— hor_wnd_spd —J M
Order to Compute Wmd Applyto = T q Processing e Parameter
. " Apply by = -
Speed uslng User Equation= SORT{U_mean2+Uy_means2) ‘F - =
. . i rom Time =
Defined”, you first ety 7o Tima s
p 3 - Storage Label=
need to compute =Y direckon Ay io=
From Time = Apply by =
Ux_mean and Uy_mean, ToTima= Equalion =
T " A P 4 Signal {u) = Ux \’a"ah'gf
using “1 chn statistics sianal 0 = Uy varabte=
. Origntafion =0
(See Flgure 27) Wing Direction Components = U+N_Vi#
‘Wind Direction Output= N_0_deg-E_90_deg : .
Storage Label Wind Direttion = hor_whd_dir Available Preprocessed Variables
Storage Labelwwind Dir Std Dev= _ ‘ 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
using the “Remove Lag”
instruction. This instruction

. A |Remove Lag =l
moves tl}e. signal forward I?y ose Lo i s e
the specified amount of time. L | e V|
It is done by converting the HinLag (sec) = | Eaustien | unio |
. . Lag (sec)=0.3 |
specified lag time to number Hax Lag (se0)= 1 Procassing arn Parameter
. Belowr Win default (sec) = J
of scans based on the sampling Ao HEK demaulises) =
frequency value. In Figure 28 T ToTies
quency value. In Figure 28, e
the lag time of 0.3 seconds is ks MLt (1
3 i =- Max L =
applied to the CO, and H,O s e T

signals with a lower limit of
-1 and an upper limit of

1 seconds. Note that a lag
time of 0.3 seconds corre-
sponds to 3 scans at 10 Hz

= EdiRe Options

Processing List: edire_app_note_ecbd

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

Processing ltems

fax Lag (sec)=1
Below Min default (sec) =
Above Max default (sec) =
% Raw Subset
1+ Raw Subset
w1 chn stalistics

~

Above Max default {sec) =

Available Preprocessed Wariables

|

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

sampling frequency.
ping e Y 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 logs in the CSAT3 and the LI-7500 have been removed
by the Campbell Scientific datalogger programs.
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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
can be done, using the
“Cross Correlate” instruc-
tion. Figure 29 shows
how to compute the sig-
nal lag for CO, against
the U, signal, and, then,
remove the computed

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

=% EdiRe Options

Processing Steps |Pru:essinu Options | Raw File Format | File Options | Automation | Output Files |

Processing List edire_spp_note_ex.bd

Processing Iterms

i

+

Eutract
cri orrelate
From Time =

To Time =
Slgnal= Uz
Signal which lags = co2
Correlation ype = Covariance
Qutput Correlation curye =
Slorage Label Peak Time = c02_lag
Storage Label Peak Valua =
Cross Correlate
Remove Lag
From Time =
ToTime=
Signal= ca?
Win Lag (sec)=-1
Lag (sec) = co2_lag
WaxLag (sec)=1
Below Win defaull (sec)=
Above Max default {sec) =
Remove Lag
Raw Subset

v

|cross Correlate =l
agd | Remove | ouplieate |
wad | sae | clearsu |
File I ] Undo I

Processing ltem Parameter

| El

Fram Time =
ToTime =

Slgnal= Uz

Slanalwhich lags = co?
Corelation ype = Covarlance
Output Correlation curve =

Storage Label Peak Time = co?_lag

Storage Label Peak Value =

Ayailable Preprocessed YVariables

| El

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
you to perform the WPL
corrections. Figure 30
shows a portion of the
“Webb correction” in-
struction that can be used
for the WPL correction.

The details about how to
perform the WPL correc-
tion using EdiRe are
covered during the EC
training course conducted
at Campbell Scientific.
Please contact Campbell
Scientific for more in-
formation about our EC
training course.
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2= EdiRe Options

Pracessing List Working_Flux_proc_list_edire it

Processing Sleps IPmcessmg omlons] Raw File Format| File Omlnns] Automation | Cutput Files |

Processing ftems

Scalarvalue toe = Density (gim3)
Scalarvalue = mean_H20
© MinorQC=
- Maxor@c=
| Water vapour value type = Density (gim3)
- Wiatervapour value = mean_H20_hmp
Min or QC =
Max or @G =
Temperature {C)= mean_t_hmp
Win or QC =
| Maxorac=
Pressure (KPa) = mean_press
Win or QC =
Maxor QC =
Hflux (im2) = 0
| MinorQc=
Maxor GG =
LE flux (Wim2) = LE_Irga
Win or QC =
MaxarQc=
H e coef, RhoCp = mean_rha_a_Cp
Min or QC =
Maxor GG =
LE flux coef, L= 2440
| Minor QG =
Maxar@c=
Scalar molecular wt =
i Scalarfluxtype = LE (AWm2)
Scalar flux coefficlent= 2440

Min ap (10 =

|

= A |velosity and Direction =l
Frarn Time =

ToTime= Add | Remove | Duplicate |

i i;l':“l: Label IOl toad | sme | ciearan |

Apply by = | “Euaiion | umdo |

Processing lterm Parameter

5|
From Time = ~
ToTimes=
Storage Label= H20_wpl_LE
Applyto =
Apply by =

Stalarvalue type = Density (gim3)
Scalarvalue = mean_H20

Win or QC =

MaxorQc=

Water vapour value fype = Density (gfm
\Water vapour value = mean_H20_hmg -
Min or QG =

Max or Qc =

Temperature ()= mean_{_hmp

Min or QG =

Max o QC =

Pressure (KPa) = mean_press

Min or QC =

Max or QG =

H flux (fim2) = 0

Min or QC =

Ma or QG =

LE flux (Wiim2) = LE_irga

Min or QC =

Maxor GG =

Hfiux eoef, RhoCp = mean_rho_a_Cp
Win or QC =
Maxor GG =

Aran b

Available Preprocessed Yanables

\ E|

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% EdiRe Options
Processing Steps | Processing Options | Raw File Format | File Options | Autormatian | Output Files |

Processing List Proc list EdiRe default bt Processing ltems
+ Remove Lag A [Piotvalue -
+ Remaove Lag
& Raw Subsst asd | Remove | Dupiicate ‘
% Raw Subset
21 chn statisties Lo | swe | cleara J
#-1 chn statistics | = ‘ Undo ‘
+ 1 chn statistics
+ User defined Pracessing ltem Parameter
+ 2 chn statistics J
+ 2 chn statistics
# 2 chn statistics _Frrn;_n Time=
o Time =

g “elocity and Direction e R E
= Right Axis Value =

From Time = LeftAuis Minimurn =

ToTime = Left s Maximum =

Lett Axis Value = LE Efgm g“i :'"'_mum L

L _ o} is Madmum =

ﬂlght{x\sye.lluef i Match LeftiRight Axes =

Left Axis Minimum =

Lett Axds Madimum =

Right Axis Minimum = Labl -

Right Ads Maximum = Available Praprocessed Variables

Match LeffRight Aves = ] I 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

Start First Bun at this time?

2102005 2:31:00 P

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.

Co& | Ssustes ...

[=—cc2_mean —— H2C_memn |
T2 = =
[ etz
100 “Fao T et E v
L o 25 B0 ; i i :
60 o a0 BED - a : n
a0 i = // i :
+opas N :
660 |- £ L
20 tap : ]
3047406 200 00706 400 A6 B00 3005 200 304706 4:00 307406 500
Date Dt

= Statistics
=

04706 2:00 306706 5:00 S0 B0 HT0E 200 00706 4:00 204706 B:00
Date Duate.

| iR 20- Remove Lag ~ Tima Remaining 12:00:08 AW Run seconds: 0230

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).

[ statistics

—=— Uz_memn

300706 5:00 20061200 30706 1800
e

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.

! A | g I R b JERT F ESEEHS =

1] Date/Time cov. Te Uz 33 cow 000 Uz Fe cov HIO Lz LE
211022006 3:15:00 P DO0ET2411 | &71461441 003006536 O 0S00ESIS 000002453 008081928
211042005 3:45:00 Phe 000418628 EAREAAGRY -0 022TE0TE . 002041872 00000648 0 15753407
31102006 4:15:00 Phe 000439236 569260230 002740774 0027407TS | 000003714 0090671204

& 1311042005 44500 Fhe 000418805 B 42781304 -002688037 002882037 000004313 0, 10523576

& | 3A0/2006 511500 P 0, 004520851 5.88869097 0048958084 0048393084 0.00003848 009384618

T EA0/20085 S:45:00 PR 000145002 1,88080273 004396435 | 008308423 000008040 016895071

& 1311072005 6:15:00 P 000070102 090853405 003341631 003341531 000003372 0 0B2IT0ES

2 31102008 6:45:00 PM 000040902 053017166 003007308 003007302 Q00005787 0141195385

10 {31A0/2006 71500 P -0000§3407  —0,17375408 -0 02413619 0024135619 -0.00001963  -0,047§9204

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).

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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