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Introduction

WSONHzZA GSR Fa | O2yadzZ GFryd F2N G4KS . A3 5Fd4F tfld
scientists in dataset curatioacrossdifferent disciplinesto enable them to make their research data

reusable over timePrincipally, hassisted them to develogiructured dataset files respecting machine

readable standardscreate their own data dictionargnd curate the datasets maintaining the original

identity and meaningof their contents.The goal was to have good examples of curated datasets for
ICARDA and produce a short guide for scientists, in order to improve the quality of datasets before
uploading to MELand consequently generate a persistdink (Handlé) on Dataversgrepository.

Dataset Curation Process

Data collection andnanagemenis one of the main tasksf manyresearch activitieand results depend

on the systems we put in place for this | 2 ¢ Sh@ Bmgerm dalue of data can baffected, for

better or worse, by how well those data are curated. Unfortunately, many valuable datasets are poorly
curated, which contributes to errors, redundant effort, and obstacles to replicdtighR dz& Sé¢ ¢ wdz3 3
2018) It is common to organize daia spreadsheets ia waywhich makes them easilynderstandable

for the dataset author at that time, without following the machineadable standards or considering

any next research us@ue to thisthere isthe need to review and adjust these dataseispropriately

dData curation activities enable data discovery and retrieval, maintain data quality, add value, and
provide for reuse over timé Munoz 2017). Thus, it will be important for anyone to have basic
knowledge of this subject to be ablduring research activitiesp createwell curateddatasets.

This short guide addresses some of the dataset curation stapkidingcleaning filescreating adata
dictionaryreferencing to standard vocabulgrgnd conversion of file from a licensed software format
(e.g. Microsoft Excelwhich can be operd only using the same family of productgith specific
supported versionsfo a stableformat, like CSY compatible with many licensed and opesource
products including statistickanalysis softwareensuringthat the file can be read well into the futurén
this way the dataset will last well beyond the currestope keeping its validity for research purposes.

Useful referencefor additional reading:
 a5Fa4F /@ NOdNEGENBY SRR Ay {LINBI RaKS®BdtracueO2ft 238
the files based on the machirreadable standards
f a!'3 5F4F [/ 2YY2ya 511 G { dzo Y A;doadavelgh ared iImgndaie fthe O m do £
data dictionary of the datasets.
Useful toolto supportfiles cleaning and conversion farachinereadability
T a¢lfSYR 5FGF t NBLI NI A 2 gbéeto auomaticalfy identfy thieferforsi Sa i S R
in the datasetand allow for cleaning and formatting actiofimk available in Annex B).

3 oMonitoring, Evaluation and Learning (MEL) is rzétiter and multiCRP online platform for integied

YIEYylF3SYSyds Y2yAG2NAYy3S YR NBLRZNIAYy3 2F LINR2SOGa¢ o6DJ[!
*6The Handle System is the Corporation for National Research Inig@tive LINE LINKA S NBE NBIA &G NE |
identifiers, or handles, to information resources, and for resoltirage handles into the information necessary to

locate, access, and otherwise make use of the resoérce® | | Y Rf S {TBexhan8leTovisehavbdsic

frameworkfor the Digitd Object Identifier (DOI) systethat becamethe official ISO standard 2012 (ISO 26324).

66 G GSNBES Aa Fy 2Ly a2dNOS 650 | LILX AOFGAZ2Y Thez &aKI NBE
DataverseProject 2019).
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1. PreliminaryStep
WhenyouaNBE 62NJ Ay3d 6AGK ALINBIFRaAaKSSias Rd2NAy3I REGE O
with a spreadsheet that looks very different from the one you started é&(Bahlai, 2017)ln order to
be able to reproduce your analysasd be surgouR2 y et ye2 RIF G A GKAY OdzNIF GA 2
modify the original dataset bufrst create a newcopyof your original datavhere to work on

2. Data Calculations and Summaries
éSpreadsheets are good for data entry, Bufi Qa  @aRu¥eYsprgadsheet programs for much more
than this They are usetb create data tables for publications, to generate summary statistics and make
figure€ 0 . I K f Bufittis allinmust nob be included in tlstandardcurated dataset.

In fact, the dataseshould just contain the raw cleaned datAny additions (pivot tables,graphics,
formulas, etc) must not be there since they represent the succesaivalysissteps and mushot affect
the integrity of thedataset (Fig. 2.1 and 2.2)hese additions makater be presented as supplementary
material with publications or contained in reports of the research.

J [ "

NolDesd %ollving
T 18 B
B n £
108 ] a
T+ 18 w0
13 @ 1o
184 5 o
138 [ o
1e8 1 £
119 | £
It 3 5
£ 5 o5
110 4 )
2] [ 11
L.H & a4
] n )
L w B
£ [
w4 = [
5% 4

E: w“
5 » "
& L L}
w“ e} s

n o

[ G
A B C 0 £ F G A 8 C

Specles N_Dead N_Living Dead_% Living_% 9 1 Period Species N_Dead

ARTEMISIA 1% 77 16.30 83.70 2 120171115  ARTEMISIA

SALVIA 28 88 2143 7857 3 120171115 SAVIA 24

ARTEMISIA t 3 08 690 93.10 4 20171215 ARTEMISIA

SALVIA s 22 g.63] 5037 5 |20171215 SAVIA 131

ARTEMISIA 0 139 0.00 100,00 6 120180115 ARTEMISIA 0

SALVIA 2 44 526 G474 7 20180115 SAVIA 8 144

ARTEMISIA 1 186 078 8927 8 20180215 ARTEMISIA 136

SALVIA 1 148 067 $9.33 9 20180215 SAVIA 1 148
10 120180315 ARTEMISIA 2 119 165 9835 10 120180315 ARTEMISIA 2 19
11 20180315 SAVIA 5 21 397 56,03 11 20180315 SAVIA 5 21
12 120180415  ARTEMISIA s 96| 455 9505 12 20180415 ARTEMISIA 5 96
13 20180415 SAVIA 5 110 435 9565 13 20180415 SAVIA 5 110
14 20180515 ARTEMISIA 7 75 854 8146 14 20180515 ARTEMISIA 7 75
15 20180515 SAWVIA 7 101 648 5352 15 20180515 SAVIA 7 101

Figure 2.2.Formulas and any other type of elaboration must lmeaeed from the dataset spreadsheet tab. This may
force to delete entire spreadsheet columns.

Note: In some cases, the data are collected to qanfspecific calculation®ét weight, % of production,
etc.). However, even if the results of the calculatiane the main part of the research activities, these
should not be shown in theurateddataset.Including these may influence the use of the data by others.
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3. Data Bble
Another important step is the adjustment of the tables in the spreadsheet. It ipassible to have
multiple data tables in one spreadsheet and use blank rows or columns to separate the data. This
because the computer is not able to distinguish among the different tables creating false associations
(Bahlai, 2017).

As shown in figure 3.1he extra tables must be cut from the current sheet and pasted in a newAgb.
the end of this operation, you will have more tabs in the file. Each tab will contain one of the tables
previously available in the same sheet. The result is one table fbrtahc

A B C o} E F G H I 4 K L A ] C [} E

1 Time | Rainfall  Outflow Tirme Rainfall Outflow Time  Rainfall Outflow i Time Rainfall Outflow

2 o o 0 1] 1] L] 1] 1] 1] 2 1] o 0
3 10 0.3 0 10 0.5 0 10 0.7 0 3 10 0.3 0
4 20 121 0| 20 112 0 20 131 0 4 20 121 0
5 30 154  1.5673 a0 135  1.1689 30 16.8  1.9653 5 a0 154  1.5673
] an 29 9.91334] a0 . a0 8.9 121534 ] a0 8.9 9.91334
7 50 ] ) 50 1] 1] 7 50 ] 0
8 60 5.2 0 60 3.9 0 a8 60 5.2 [}
] 0 5.2 ) 70 5.2 0 ] 70 5.2 0
10 80 9.8 0| 80 87 0.4763 10 80 9.8 0
11 0 &35 2.2905 90 7.4 2.2302 11 20 8.5 2.2905
iz 106 6.2 3.21123 100 6.9 4.21128 12 100 6.2 3.21123
13 110 5.4 0 110 6.3 16729 13 110 54 a
14 120 31 100005 120 59 23915 14 120 3.1 100005
15 130 12 0.90004 130 34 174 15 130 1.2 0.90004
16 140 [ -3 0| 3 140 0.9 0.65437 16 140 0.8 0
ir 150 1] i 150 0.4 02343 150 0 i i7 150 L] L]
18 18 160 1] [+]

+ [ Sheetl Sheet2 Sheet3 ] +

Figure3.1. In order to avoid false association during data system readability, blank rows and columns must not be
used to separate the dataset in different tables or sections.

Note: In this examplewe create multiple tabs to organize the dath 6 ® | 2 gherySuNideated &
extra tabs,you fail to allow the computer to see connections in the datad youare more likely to
accidentally addnconsistencies in the file" (Bahlai, 2017). For this rea$dhere is a link between the
different sheet you should combine them into one. For exampidnen you create a separate tab for
each day you take a measurement. This problem can be sbivaddingad 5 1 S¢ O2f dzYy >
tab repetition (Fig. 3.2).

3| Page
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A ] c D E A B C D E
1| Time  Rainfall Outflow i Time  Rainfall  Outflow
2 o a 0 2 | 20180614 o 1] o
3 10 0.8 0 3 | 20180614 10 0.8 0
4 20 121 i) 4 | 20180614 20 12.1 a
5 30 15.4 1L.5673 3 | 20180614 30 15.4 13673
3 40 B9 991394 6 | 20180614 40 2.9 991354
7 50 0 W] T | 20180614 50 o a
] 60 5.2 0 8 | 20180614 60 52 0
9 70 5.2 i) 9 | 20180614 70 5.2 a
10 &0 9.8 0 10 | 20180614 an 3.8 o
11 a0 B.S5 22905 11| 20180614 50 85  2.2905
12 1040 62 321128 12 | 20180614 100 6.2 3.21128
13 13| 20180629 ] 0 ]
14 14| 20180629 10 0.5 a
15 15 | 20180625 20 11.2 o
16 16 | 20180679 an 135 11689
17 17 | 20180629 40 7.9 8.4497
18 18 | 20180629 50 0 0

[ 20180614 | 20180620 | 20180711 | G

Figure 3.2. Improving the dataset column arrangements is possible to reducewuimber of tabs in your
spreadsheet

4. Structuring Data ithe Spreadsheet
Oncethe basic data manipulation has been carried,one can proceed to structurthe data in the
spreadsheet.

GThe cardinal rules of using spreadsheet programs fordataare . | Kf  AZ HAMTOY

1 Put allthe variablesascolumns Each column corresponds to a variable.
9 Put each observation in its own ro&ach row corresponds to an observation.

f 52y Qi O2Y0AYS of WideingtianLidf ode cellA BachScdll corresponds to one value

(data).

In order to respect these principles, the data must be organized following a fixed schema, where the
field (or variabl¢ names correspond to the column header and the different observations are arranged

in the related rows (Fig. 4.1).

A B C D E
B C D E F —

. S011 2012 2013 o S015 1 [ear Wheat Durum Barley Triticale |
2 678 663.3 548.4 596.1 540 2 2011 078 128.8 047.5 10.5
3 128.8 125'3 11?'1 124I8 110.7 3 2012 663.3 126.3 625.2 14.1
3 64?'5 625-2 463-? 5?4'? 513'2 4 2013 548.4 117.1 463.7 16.9

- - - - - 5 2014 596.1 124.8 574.7 15
5 10.5 14.1 16.9 15 245
6 6 2015 540 110.7 513.2 24.5

7

Figure 4.1. On the lefta not correct data organization.rthe right the suggested data arrangemaeriterethe
columns correspond to variabldbge rows to observations and the cetitsvalues.

Once that the datasdtas been structured correctly we hateproceed to the further actions below for
complete curation.

4| Page
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4.1 Formatting Features
The special formatting tgures (merged cells, borders, colors, bold, etc.) must be adad much as
possible.All these aspects facilitate the human approachthe data but create many issues for the
machinereadable processes. Each dataset should have a simple structurelwhnso and rows.
oConsider restructuring your data in such a way that you will not need to mergeocelther aesthetic

featuresto organizeyourdata O . | KY(FihA&Z2) H A M T
|Boid | [Mergedcess|
A /f B C D A B = D

1 | Spacies Numbar 1 |Pericd Species Dead Linvj

2 Period J" Spacies Daad Living 2 20171115  ARTEMISIA 15 7
3 20171115 Iu' ARTEMISIA 15 77 3 20171115  SALVIA 24 as
4 20171115] [SALVIA 24 88 4 20171215  ARTEMISIA 8 108
5 20171215 |ARTEMISIA 8 108 5 20171215 SALVIA 13 122
6 20171215 [SALVIA 13 122 6 20180115 ARTEMISIA 0 139
7 20180115 |ARTEMISIA i) 139 7 20180115 SALVIA 8 144
& 20180115 [SALVIA 8 144 8 20180215 ARTEMISIA 1 136
9 20180215 |ARTEMISIA 1 136 9 20180215 SALVIA 1 148
10 20180215  |SALVIA 1 148 10 |20180315  ARTEMISIA 2 119
11 20180315 |ARTEMISIA | 2 119 11 20180315  SALVIA 5 121
17 20180315 |SALVIA [ 5 121 12 (20180415  ARTEMISIA 5 a6
13 20180415 |ARTEMISIA | 5 a6 13 20180415  SALVIA 5 110
14 20180415 |SALVIA / 5 110 14 | 20180515  ARTEMISIA 7 75
15 20180515 |ARTEMISIA | 7 75 15 | 20180515  SALVIA 7 101

Borders Colors

Figure 4.2. Special formatting features are removed from the tabfamlitate the next machineadability
processes.

4.2 .Column Headers
Do not capture documentation and text descriptions in thea tables The descriptive information can
0S NBO2NRSR Ay GKS RFGlF RAOGAZYI NE @NSDARII7)A Yy G2 |
Golumn headings shouldndicate the content of each columrwithout any additional description.
G/ 2yAARSNIF fAYAOGUSR tSy3idK 2F &2dz2NJ @I NARIFofS ylYSa
for this reasonit is suggested to use variable names that are no longer than 8 characters, beginning
g AGK I (ITAS019). $HeE, esurecolumn headingslo not contain spaces, hyphens or astper
symbols. Onlyhe underscordsallowed(Fig. 4.3)

_A | ° A B C D
1 |Livestock Dairy Production -
2 |updates: 15/03/2016 _ 1 [Year TempMax N_Cattle Milk_QTY l
3 — 2 2000 36 766 0.8
4 |Year Maximum Temperature  N°® of cattle Quantity of Milk
: 2000 o = oe 3 2001 35 763 0.8
6 2001 35 763 0.8 4 2002 37 753 0.8
! 2002 3 753 x 0.8 5 2003 38 679 0.7
8 2003 EY: 679 0.7
g 2004 16 657 07 6 | 2004 36 657 0.7
10 2005 ag 685 0.7 7 2005 38 685 0.7

Figure 4.3.Extra documentations are removed from the atd the column headgare written in a consistent way.

b 2 (i §nderskores () are a good alternative to spaces. Consider writing names in camet.gase (
TestName) to improve readabili§(Bahlai, 2017).

5|Page
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Data must be entered in a consistent walyvaysusing the same code for the same valillae codes
should be written carefully, taking care to write thealways using the same format in terms of spaces,
symbols and other characteristics adopt@dg. 4.4)

A
Plot

1
2
3
4
5
[
7

= &h L & W ke

8

Entry

B C
Mame
FRED-12-B
FRED 12 B
FRED1Z2B
FRED-12 B
fred-12B
FRED 12B
Fred 12-B

Yiel
18
28
315
17
36

4
23

24
33
22
28
19
25

1
2
3
4
5
6
7

8

Plot

= & U1 B WK

B
Entry

18
28
35
17
36

4
23

C
Mame
FRED-12-B
FRED-12-B
FRED-12-B
FRED-12-B
FRED-12-B
FRED-12-B
FRED-12-B

D
Yield
21
24
33
22
28
19
25

Figure 1.4. The same code entered withaising a consistent format (spaces and symhwighe left and the same

codeenteredn a consistent way on the right.

No more than one piece of information can beaisingk cell. If further measurement details need to be
added, they must be enteredtim additional columnskeeping the values separated prevent issues in

the analysis and keep clean the whole structure.
This also applies for highlighted cells and commedlthoughit is common to use these functionalities

to add some notes to the data, these must be removed since they may create problems for machine
readability. These observations can be enteredémw columns.li

columnto report the commentor other information(Fig. 45).
There is no neetb include units in cells. Theyill be reported in the data dictionarfdataset elemerd
descriptiors). However, if many different units may be used during the data collectiodyou need to
enterthis information in the dataset, consider addiag extra column to report this.

Aa

taz

LRaaArof s

A B
1 Code Weight_Sex
2 20335\23_5&1___,_.—
3 20336[452F

4 20337 [467F

5 20333‘_51%&'1__,_,—
] 20333 [458F

7 20340 |168F

8 20841 (551M

9 208421539M

10 20843 |463F

11 20844|115M

12
13

14

Measuremen

C D E

Sister of code 20836

t device not calibrated

1
2
3
4
o
7]
7
8
9

10
11
12

A

Code

20835
20836
20837
20838
20839
20840
20841
20842
20843
20844

Weight

B

Sex
535 M
452 F
487 F
543 M
458 F
168 F
551 M
539 M
463 F
115 M

C

D
DevCal

2 < < < 7 < < < < <

Motes
MNA

Sister of code 20839

MNA
MNA

Sister of code 20836

MNA
MNA
NA
MNA
MNA

Figure 45. On the left a set of data with commentéighlighted cellsandO 2 f dzY #iat @ontains more than one

piece of information in one cell (weight and sex). On the right, the curated dataset with the additional columns to

enter all the different valuew® facilitate datasetanalysis

Note: When writing text ircells (@ T 2 NJ {1 Kofimrtirbfiguie$5), they@an only contain text and
spaces. This means thatlding characters such as newlines, tagl vertical tabs mustbe avoided

(Bahlai, 2017).

6| Page
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4.4 Null Values
bdzf f @I fdzSa Ydzad 0SS NBLINBEASyY (S RdskbamdaSund gaia tviile T NB Y
null value means that the data has no¢enmeasured By not entering the value of your observation,
the computer will interpret this datas unknown or missing (nult. SOl dzaS 2F (GKAaX AdQa
to record zeros as res and truly missing dataasnalls 6 . | KE I A X HAMTO
Null values or missing information can be represented differently in datasets.ig hiscause each
statistical progranmrequires a specificstyleto accept and read these. Thereforevin these valueshould
be reported in the datasewill depend on the softwaresedto analyzethe data.
It is common to represent null values with blank cedlkernativelyd b 12éNJ & bate gpdodoptions
(White, 2013) Other possibilitiesto indicate null or missing wasis the use ohumerical values (e.g.
999, -999) or other codes and text indications (e.g. Missing, No d&tane, -, 4, but these are not
recommended since they can cause issues for the utilization of several sofhite, 2013)
In any case, iis essential taselect forone clear andconsistent null indicato(Fig.4.6), that must be
defined in the metadata descriptions (e.g. data dictionary).

A B C D X A B © D E

1 Time Rainfall Outflow Total_Sed 0_200 1 Time Rainfall OQOutflow Total_Sed 0_200

2 0 1] 0 0 0 2 1] 1] 0 0 0
El 10 0.8[NA Null Mone | 3 10 0.8 [NA NA NA |

4 20 12.1 0 0 0 £ 20 12.1 0 0] 0
5 30 15.4 1.5673 0.000115 0.0000099 5 30 15.4  1.5673 0.000115 0.0000099
6 40 8.9 9.91394 0.0003247 E] 6 40 8.9 9.91394 0.0003247

7 50 0 0 0 0 7 50 1] 0 0 0
8 60|No Data Missing N/A na | 8 60 [NA MA NA NA |
9 70 5.2 0 0 0 9 70 5.2 0 0 0
10 80 9.8 0 0 0 10 80 9.8 0 0 0

Figure 4.6. Inconsistent missing values on the left and null values correctly managed on the right.

Note: Explicit missing value representations are better than empty fidddsthis requirementdepends

on the softwareusedto analyzethe data. In fact,especially for date fieldslealing with null values has

its own complications as most databases dd albow a null value for a date. This means that if the
database that we will use to analyze the data is already known, the decision to represent missing data
during dataset curation has to be made on what value is accepted from that database for nellinvalu

date variable However,as long ashe missing value representatioa consistent and documentethe

next users can replace the choice for a null value independently (Zwicker, 2016).

4.5 Dates and Time
It is common that entering data as dates and hours in the spreadsheet, specific software will manage
those data representing them according to some spreadsheet program default standard. This may
create ambiguities in the datasets and problem foe next uisers. To avoid these issues, the special
functionalities available must not be used since ttage usually guaranteed to be compatible only
within the same family of produci@-ig. 4.7)Bahlai, 201Y.
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For this reason, based on ISO standards (ISO 8601:2004), the suggested format to store dates is
YYYYMMDD while for time is hhmmss using théd4s notation (which become YYYYMMDDhhmmss

g KSyYy NBLINE & S yRorSekRamjig, Maréh(24 S04%) 19: 25635 comes 20150324172535Such

strings will be correctly sorted in ascending or descending orderbgnkhowing the format they can

then be correctly processed by the receiving softvéare olai, ROA7)

Another option to remove any ambiguity in the dataset is to store the values of years, months, days,
K2dzNB X YAydziSa | yR &S02y R &atidgyateR astriuigieiédes ob @afadzY y & ¢
rather than one makes them easier to haedl(Bahlai, 2017).

4.6 Latitudes and Longitudes
One important aspect aboudata collection is to track the position of where the measurements have
been taken. However, in theepresentation of global position informatiorihere are several ways to
report latitudes and longitudes dataédmong many, e recommendedtandard for the representation
of them is using decimal degreef®D) since they guarantee the possibility teating latitude and
longitude as a simple amtimeric valudacilitating any next software interpretatior{€allahan, 2009)

Thus based on the proposestandard(Callahan, 2009):

i Latitudesis storedas numeric valuetn the range of 80,90] with units of decimal degrees
Positive values indicate the Norttrehemisphere whilenegative values the Southern one

1 Longitudess storedas numeric values the range of {180,180 with units of decimal degrees
Positive values indicate the Eastern hemisphere while negative values the Western one.

A B C
Unit Latitude Longitude 1 site Latitude  Longitude
Decimal Degrees (DD) 40,75889 -73.98513 2 PT-12A 39.91382 116.36363
Degrees Minutes and Seconds (DMS) | 40° 45" 32.004" N| 73° 59' 6.468" W 3 PT-34B 40.75889 -73.98513
Degrees Decimal Minutes (DM) 40° 45.5334' -73%59.1078' 4 PT-41C -22.90278 -43.20750
5 PT-56D -33.86785 151.20732]

Figure 4.8. On theleft, in bold, the suggested standdat coordinats representationOn the right, latitude and
longitude expressed in decimal degrees in a set of data.

8| Page




General Dataset Curation GuidéGDCG)

5. Stable file formats

After completion of all theoroceduresmentioned before, now the dataset needs to be saved in a stable
file format. Whensaving the files using licensed software forraathas Microsoft Excel, the documents
may not open using other software or even using Excel itddifie dataset was creatkin an older
version that is not supported anymorgor this reason, it is important to save the dataset in a consistent
format that can be read well into the future and is independent of changes in applications.

TheCSV or commaeparated value files arthe preferred data format for most data repositoriaad

are recommendedor publishing machineeadable tabular dataHowever, before proceedg with the
conversion,it is important to check the Excel fitabs Thisis because it is not possible to gin CSV
format a spreadsheet that contains more than one tab. So, in case the Excel file of the dataset contains
multiple tabs, these must be separated out into different filesr exampleif the dataset Excel file
contains 5 different tabs, at the eraf this operation, you will have @ifferent files containing one tab

each. In summang multitab spreadsheet will become several files.

Now, the Excel files with just one tab are ready to be converted to CSYas&t format.

5.1.CSV file format
CSV is dext delimitedfile that uses &ommato separate values. It is a commdata exchangéormat
that is widely supported by consumer, business, and scientific applications (Ceepagated values,
HAMYyO® ¢KAA 66ARS | LILX hOSVofdrhal halessiciafde yibecdnfing dbsolets S R |
due to inaccessibility, having longer longevity than licensed file formats. In addition, CSV files are more
versatile and machineeadable (computer caextract, transform angbrocessthe datd) ¢ | { BBY X H 5

Ly 3ASySNIfzX S+-asS 2F a02y@SNERA2Yy 2F 9EOSt TFAES Ayl
The final goal is to have a single spreadsheet page with a single column header row at the top of the

LI 3S¢ 6! {5! 3 Hnmc O dn divendrStieSieBiousisactioliskoBthisigyide hadé iedn

followed, the conversion should Hast and easwction In any case, here are reported some key points

that need to be checked before going through the conversion pra@éSBA, 2016)

1 Data have aingle column header row to label the dataset variables.

1 Avoid as much as possible comnimgour document. Since the CSV delimiter is a comma, extra
commas in the text can cause errors in interpreting the data

1 Data that contains multiple tables are combined into one table or separated out into different
tabs(spreadsheetsand consequently various files.

1 Each file is a setfontained spreadsheet with a single tab and no other extraneous information
(even the blak tals have been deletedrom the file).

Once that the spreadsheet document respeitisse standards, proceed to sate file as a CSV.
Now, the document saved can be opened with Excel or any other software depending on the data
application purposge

Note: From now on, thedataset is represented by the folder containing all the CSV files. Due to this,
enhance the foldernamé SY 4 SNAY 3 | RSAONALIIAGS GAGES Ay Of dzZRAY:Z
make the datasetuniqgie 0! { 5! I H meneay, ensuceythatialKkti® fildssideare named with

a consistent and descriptive title so that it is easy to identify their data content (Hodge, 2015).
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6. DataDictionary
oData dictionaries are used to provide detailed information about the contentsdata@set or database,
such as the names of measured variables, their data types or formats, and text descriptions. A data
dictionary provides a concise guide to understanding and using th& @d&DA, 2016)n addition, the
possibility for saving this iafmation in a separate file facilitas&eeping the raw dataset clean and easy
to analyze.

The data dictionary has a crucial role fiaita re-useprocessesandto correctly understand the dataset
contents In particula(Briny, 2015)

It helpsthe datasetauthorto rememberall the details about the dataver time

It facilitates the dataset sharing wittollaboratorshelpingthem to understandand use the data
files.

1 It helps for personnel who ar@otally unfamiliar with the data, to pick up #t data, urderstand
and reproduce the results or reuse these for new reseairchd . NJ godvEies impmaving the
credit of the dataset

1
T

Therefore, a data dictionary makes the difference between having-asable dataset for research
purposes or not.dit is not necessarily a documentation about the data themselves but basically a
documentation to give the context of understanding that datBriny, 2015).

In general, when the data are managed in professicatiabases it is possible to automatically
generatedata dictionaries by the available tools in the softwéeey. lookup tablesp Thés will provide a
document that is consistently formatted and contains what is needed for others to understand your
dat&¢ o6 { 5! X HAmMcUD

While, when data are manageih spreadsheets, text files, or commseparated valuesthe data
dictionary must be created manualljo support machineeadability,it is recommendedo preparethe

data dictionary as a spreadshedt. case it is preferredotprepare it as a .doc or .pdhe table inthe
documentshouldbe easily extraetble (USDA, 2016)

A commonapproach when doing it manualig to create three main files, to save in CSV format, which
contains three different levslof dataset information:

=

Dataset Introduction:Where introdudory and backgrsund explanatory information iseported;

2. DatasetElements Descriptiost Where the datasets field¢variablestolumns)are listed with
their related information

3. Unique Identifier:Where the dataset elementsterms,and concepts ar@lentified and clarified

by reference linko the online resources (multilingu#thesaurus, glossaries, cataggtc).

N>

I 2Y0AYSR (GKS&aS StSySyda Ol y oSwheBuEi®NeddRit Exeltd a UK
create the data dictionary filesy iorder to save them in CSV formtig principles previously explained
for the datasetstructureneed to be followed during the creation of these documents
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6.1.Dataset htroduction
The purpose of thel 5 | (i Intéoodudtiond tab is to plain thecontents of the dataset. Here ithe
general information to make clear all the dataset aspects for next uses. The fields of this tab are (Fig.
6.1):

91 Description A rich and full dataset descriptidhat explains how and why it was generated and
informs how it shouldbe used Make sure that in this description are present the experiment
settings (location, climatic conditions, etc.), data collection anct@sses methods, equipment
used,possible resorces and any limiting factors (USDA, 201t63hould also include the design
elements that are important for interpreting the dat@.g. target population, stratification,
sample size.

1 Summary 6A shorter description of the dataset, usually no morertha sentence or twé€
(USDA, 2016)

9 Start Date: The date in which the data collection starts.
1 End_DateThe date in which the data collection ends.
9 Latitude:Latitude site coordinate, in decimal degrg&D) using WGS8datum.
1 Longitude:Longitude sitecoordinate, in decimal degre€PD) using WGS8datum.
1 Author: Dataset first author.
1 CoAuthor:Dataset ceauthor(s).
A B C D E F G H
1 Description Summary Start_Date End_Date Latitude Longitude Author CoAuthor
Arich and full dataset description that  "A shorter The date in The date in Latitude site  Longitude site Dataset first Dataset
explains how and why it was generated description of the which the data which the data coordinate, in coordinate, in author. co-author(s).
and informs how it should be used. dataset, usually no collection starts collection ends decimal decimal
Make sure that in this description are  more than a (YYYYMMDD). (YYYYMMDD). degrees (DD), degrees (DD),
present the experiment settings sentence or two" using WGS84 using WGS84
(location, climatic conditions, etc.), data (USDA, 2016). datum. datum.
collection and processes methods,
equipment used, possible resources and
5 any limiting factors (USDA, 2016).

Figure 6.1.ADataDictionary Datasét nt r o d veldld A ofinNdbo tfeis © col umn can ddtaset added
relevantfeatureslike the code adopted to express null values (or missing information).

Shown abové N GKS o0 &A 0 | yR DatdsatBt®dudtionR &R & @ RittieiE 8 &5 NK S
more information that needs to beeported @Author ORCID identifier, e)¢.additionalcolumns can be

added toenrich andcomplete the form (CGCore, 2019This is a versatile template that can be adapted
to the various dataset needs and themes

tfSrasSz y24S GKIF G ik Slowsrsporiing theSdordinated fuPohedpCaiicn Bnfys

S, whenthe data have been collected iseveral places the site specifics(at least latitude and
f2y3AGdzRS0 &aK2dZ R 06S F@FAftlrofS Ay (GKS RFEGFaASG Al
{ dzY Y I MXviere Tokeport the details of the varioaseas(Annex A, figuré\.1).

11| Page



























