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What do we mean by “Clean” Data?

More Data from More Sources =

Structural Issues

Inconsistent/unclear missing values

Mixed data in single columns

Mixed data types in single columns

Ambiguous data values JESLIB 2013; 20 3-16
, doi:10.7191/jeslib.2013.1024

Data you can'’t use

Journal of eScience Librarianship

putting the pieces together: theory and practice

Common Errors in Ecological Data Sharing

Karina E. Kervin," William K. Michener,? Robert B. Cook®

! University of Michigan, Ann Arbor, MI, USA
2University of New Mexico, Albuquerque, NM, USA
30ak Ridge National Laboratory, Oak Ridge, TN, USA



Simple guidelines for data management

*Use a scripted program P

Nonproprietary formats csv, bt

v [l data
» B processed

*Keep a raw version of data v

B species_C1.txt

. species_C2.txt
B species_C3.txt

*Descriptive names I\ aeelad A

B species_C5.txt

.Header Iine ¢ e,Station,lLatitude,Longitude,Target_Depth,CTD_Depth,CTD_Salinity,CTD_Temperature

1899-12-31 21: "73N, 140W",73.02083333,-13
1899-12-3

*Plain ASCII text

Borer, E. T. et al, (2009), Some Simple Guidelines for Effective Data Management. The Bulletin of the
Ecological Society of America



Simple Guidelines for Data Management

*Design to add rows, not columns
*Each column should contain only one type of information

*Record a single piece of data only once; separate information
collected at different scales into different tables. In other
words, create a relational database.

Borer, E. T. et al, (2009), Some Simple Guidelines for Effective Data Management. The Bulletin of the
Ecological Society of America



Recognizing untidy data
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man trunks  reiterated trunks imbs branches leaves ¢ry masses {kg)

speces  tree “g %9 g %9 g type species main trunk! reiteration  Wmb  branch'  leaf  TOTAL] % tota
SESE Atlas 2551449 460206  S477.7 134332 1012 tree SESE 3568312 213247 537147 230045 17192| 4084409 953491
SESE Satantne 2219664 768516 59229 112100 10848 tree PSME 135815 0 0 8338 96! 145114 33876
SESE 8ei 2532464 54543 5926 48500.7 10434 ree THSE 31798 0 0 6343 864 39008 0.9108
SESE Broken Top 130928.9 4808.2 1608.1 $1374 7299 tree  ACMA 4444 0 0 925 264 5634 0.1318
SESE  Buena Vista 128833.0 3486.5 0.0 BS52.1 5184 vee UMCA 2921 0 0 937 273 a131]  0.0984
SESE Demeter 155806.0 110856 32043 10054.1 768.7 shrub RUSP 0 0 0 1874 686 2660 0.0620
SESE Epmetheus 226087.0 120457 17197.2 135852 10294 fem POMU 0 0 0 0 1271 127 0.0208
SESE  luvatar 340586.6 650039 123156  13087.0 14818 shrub VAOV 0 0 0 526 26 ss2]  o0.0128
SESE Kronos 1341541 122044 232y 5036.1 S97.3 shrib COCO 0 0 0 284 6 289 0.0087
SESE Poaces | 182385.2 37350 1935.2 108466 7622 fern POSC 0 0 0 107 89 198]  0.0045
SESE Peoaces Il 2358388 111834 43080 13065 8&77.7 tree RHPU 100 0 0 44 18 162 0.0037
SESE Promethous 2354140 252289 16128 12458.2 1088.0 nert  OXOR 0 0 0 0 "2 112 0.0026
SESE Rhea 1437104 487 8 730.1 55242 6912 sheud VAPA 0 0 0 o 4 @39 0.0023
SESE Zeus 243365.7 28855 1620.4 191047 9543 tree  PISI 0 0 0 1 0 1 0.0000
SESE 3 1761.3 0.0 0.0 876 414 tree CHLA 0 0 0 1 0 1] 0.0000
SESE 4 6312.0 356.0 135 2141 438 shvub GASH 0 0 0 0 0 0l 0.0000
SESE 5 206.0 0.0 0.0 8.7 25 shvut SACA 0 0 0 0 0 OI 0.0000
SESE  8E 18667 .4 0.0 0.0 10552 663 3744380 213247 53714 250519 21767 4283638

SESE 6w 1468515 7.7 0.0 6263 498 : proportion
SESE 1" 6144 0.0 0.0 281 17.0 man {runk  reteration Imd  beanch cat total oeochy tic
SESE 12 232.1 0.0 0.0 1.2 103 SESE geo 3569312 2132477 537147 2300457 17192 4084409 1.00
SESE 18 15632.0 0.0 0.0 6.3 1088 SESE ep 0 0 0 0 0 0

SESE 19 11805.5 0.0 0.0 7201 803 PSME geo 1358157 o o 8338” o961 145114 1.00
SESE 20 309.5 0.0 0.0 12.5 59 PSME ep: 0 0 0 0 0 )

SESE =2 25618.3 0.0 0.0 15040 1202 TSHEgeo 7 317407 o 0 6332 860 38932 0.89
n

"n " - A Ta




Characteristics of Tidy Data

Observations

e Separate tables for each entity
measured



Recognizing untidy data

F G H 1 ] K L M N O P ghmm
imbs Dranches lsaves dry masses (kg)

g «g type species man tunk'  reteraton Wmd  branch' leat TOTAL] % totad
134332 101.2 tree SESE 3569312 213247 537147 230845 17182 95.3491
112100 1084.8 tree PSME 136815 0 0 838 961 usml 3.3876
485007 10434 ree THSE 31798 0 0 8343 &M 0.9108
§1374 7209 ree  ACMA 4444 0 0 w025 264 s634)  0.1318
B552.¢ 5184 tree UMCA 2921 0 0 Q7 213 4131 o.0es4
100541 768.7 shrb RUSP 0 0 0 1974 686 260] 00820
135852 1020.4 fem POMU 0 0 1271 12711 oozs
13987.0 1461.8 sheut VAOV olab'e 2 2 ss2| 0012
5361 5973 shab COCO 0 ) 0.0087
108466 7822 fem POSC 0 0 0 107 80 1 0.0045
NLs 8777 tree RHPU 100 0 0 44 i) 1 0.0037
12458.2 10860 nerd  OXOR 0 0 0 0 12 12| 0.0028
55242 8912 sht VAPA 0 0 0 > 4 0.0023
191047 9543 wee PISI 0 0 0 ! 0 1] 00000

876 414 tree CHLA 0 0 0 3 0 1] 0.0000
2141 438 shrab GASH 0 0 0 0 0 0.0000

87 25 shrud SACA 0 0 0 0 0 0.0000

10552 683 3744390 213247 53714 250519 21767 4283838)

8263 408 :

281 17.0
"2 103 2132477 537147 230045

9463 1068 SE epx 0 ) 0 0 0 0

7701 803 ge0 1358157 0F g 0f 83387961 145114 1.00
125 59 & 0 a b eag 0 0

15040 1202 Egeo 7 37407 l 38032 0.9
«tan F ML s s " " - A 4




Characteristics of Tidy Data

Observations

e Separate tables for each entity
measured

e Each row represents a single
observed entity



Recognizing untidy data

F.- B C_ | D E F G H Ol J K L M N o P Q
man trunks resierated trunks imbs Dranches leaves Uy masses {(9}
species  tree “g g kg g g type species main trunk' _reteration  Wmb _ branch'  leaf  TOTAL] % total
SESE  Avas 255144.9 460206 5477.7 134332 1101.2 tee SESE 2669312 213247 537147 230945 17192| 4084408] 95.3491
SESE  Basantne 221966.4 76516 59229 112100 10848 tree PSME 1358156 0 0 8338 961 148114] 32876
SESE  Bel 253246.4 54543 57926  48500.7 10434 vee THSE 31799 0 0 6343 564 39008]  0.9108
SESE  Broken Top 130928.9 48052 16081 S137.4, 7299 tree ACVA 4444 0 0 w25 264 5634]  0.1315
SESE  Buena Visia 128833.0 34565 0.0 8521 5184 ree UMCA 2921 0 0 ea7r 273 a131]  0,0964
SESE  Demeter 155808 0 1 3204.3 100541 768.7 sheub RUSP 0 0 0 1974 686 2680] 0.0820
SESE  Epmetheus 226087.0 12915, 135852 0 0 0 1271 1271]  0.0208
SESE  luvatar 340586.6 £5002.9 13987.0 0 0 526 26 ss2] o012
s o et  tamas « (CAITRE Same | o x  o | oo
SESE  Peades | 1823852 a735.0 108456 0 0 107 &9 198]  0.0048
SESE  Poades |l 235838 8 11183 4 5 = 0 0 a4 18 162]  0.0087
SESE  Promethous 239414.0 26228.9 v 2 7 0 0 0 "2 12]  0.0026
ot Jromees | ZwiS zse wze o ISR 0 o o | v
SESE  Zeus 243385.7 28855 16204  19104.7 0 0 ' 0 1| o0.0000
sese 3 1761.3 0.0 0.0 87.6 0 0 1 0 1| o0.0000
SESE 4 £312.0 356.0 735 214.1 N 0 0 0 0 0 of o0.0000
SESE & 206.0 0.0 0.0 8.7 . 0 0 0 0 ol 0.0000
SESE  &E 18607.4 0. 0.0 1055.2 P47 53714 250519 21767 4283836
SESE 6w 14651.5 7.7 0.0 6263 e proportion
SESE " 6144 0.0 0.0 281 17.0 man trunk  reteration
SESE 12 232.1 0. 0.0 1.2 103 SESE geo 35693127 2132477 537147 2309457 17192 4084409 1.00
SESE 18 15632.0 0.0 0.0 483 1088 SESE ep 0 0 0 0 0 0
SESE 19 11805.5 0. 0 7201 803 PSME geo 1358157 o oF 833a” o961 145114 1.00
SESE 20 300.5 0.0 0.0 12.5 59 PSME ep 0 0 0 0 0 0
SESE 2 25618.3 0.0 0 15040 120.2 TSHE geo 317407 o” 0 6332 BED 38932 0.89
ccoc ” A% Y AN AN san AL TOQUE s wn n n - A YA



Characteristics of Tidy Data

Observations Variables
e Separate tables for each entity e All values in a column are of the same
measured type
e Each row represents a single

observed entity



Recognizing untidy data

A | g C_ | D G H | J | ™M N O | P Q
man trunks  reterated trunks leaves ary mnm

speces lree g g g type speces main trunk' reiteration Wmo | branch eaf TOTALJ % totad
SESE  Atas 255144.9 46020.6 1101.2 ree SESE 3569312 213247 53714 230045 17192| a084408| 953491
SESE  Batantne 221966.4 7651.6 1084.8 ree PSME 1368156 0 o] &38| eet| 145114] 33878
SESE  Bal 253246.4 5454.3 1043.4 vee THSE 31799 0 o] &343] se4| 30008] 09108
SESE  Broken Top 130928.9 4805.2 729.9 tee ACMA 4444 0 0 ws| 264 seu|  o0.1318
SESE  Buena Vista 1288330 4865 518.4 ree UMCA 2021 0 0 gar| 27 4131] 00964
SESE  Demeter 165806 0 110858 7687 shb RUSP 0 0 o] 1e74| ese 2880] 0.0820
SESE  Epmetneus 226087.0 120157 1029.4 fem POMU 0 0 0 o| 27 12711 0.0208
SESE  luvatar 3405866 65003.9 1481 8 shobh VAOY ) 0 0 528 26 ssz]l 00128
SESE  Kronos 134154.1 12204.4 0 0 284 s 289]  0.0087
SESE  Pieaces | 182385.2 3738.0 AI l th e s a m e o of mor| es| 9] ooms
SESE  Pioades Il 235838 8 111834 0 0 4 18 162] 0.0037
SESE  Promethous 239414.0 25228.9 0 0 0 12 12| 0.002¢
SESE  Rnea 143710.4 4878 . 0 o 4 99| 00022
SESE  Zeus 243365.7 28855 Va r' a b I e 7 0 0 : 0 )| o.0000
SESE 2 1761.3 0.0 . 0 1 0 1] o0.0000
SESE 4 §312.0 356.0 0 0 [ 0 o] 0.0000
SESE & 208.0 0.0 0 [ 0 0 o] 0.0000
SESE  6E 18667.4 0.0 0 . 13247 53714| 250818| 21767 4283636

SESE  &W 14851.5 7.7 i proporton
SESE " £14.4 0.0 eraton mbd | beanch cat total  Qeophy tic
SESE 12 232.1 0.0 10.3 SESE geo 35693127 2132477 53714 [ 230045[ 17192 4084409 1.00
SESE 18 15632.0 0.0 106.8 SESE ep 0 0 0 0 0 0

SESE 19 11806.5 0.0 80.3 PSME geo 1358157 07 of &3l o061 145114 1.00
SESE 20 309.5 0.0 59 PSME ep 0 0 0 0 0 0

SESE =2 256183 0.0 120.2 TSHEgeo 7 317407 o o e3:2| ss0 332 0.89
ccoc " A2 Y AN AL TQUELE s wn " n - A Ta




Characteristics of Tidy Data

Observations Variables
e Separate tables for each entity e All valuesin a column are of the same
measured type

e Each row represents a single
observed entity
e Observations (rows) are all unique

e All columns pertain to the same
observation (row)

e Each column represents either an
identifying or measured variable



A not-so-reproducible workflow
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tree RHPU 100 0 0 a4 18 162
nerd OXOR 0 0 0 0 12 112
sheud VAPA 0 0 0 o 4 3
tree PISI 0 0 0 ! 0 1
tree CHLA 0 0 0 1 0 1
sheub GASH 0 0 0 0 0 0
shrud SACA 0 0 0 0 0 0
3744360 213247 53714 250519 21767 4283638

man trunk releraton

SESE geo 3569312 2132477 537147 2300457 17192 4084409
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Building a reproducible workflow

Raw, messy data

puthon

B WN =

2017-09-05
2017-10-10
2017-09-05

site spcode

2017-10-10 1 DAPU 4.6
2 DAMA 3.5
1 DAMA 4.5
2 DAPU 3.9

name elev P

Taku 3.7
Lituya 3.2

Clean, raw data ’

Figures, tables, maps

1 2017-10-10 i DAPU 4.6 Taku 3.7
2 2017-09-05 2 DAMA 3.5 Lituya 3.2
3 2017-10-10 1 DAMA 4.5 Taku 3.7
4 2017-09-05 2 DAPU 3.9 Lituya 3.2

Merged/summarized derived data




Where data come from matters! (a sample)

e Excel Issues that may arise from these data sources are our focus today

o Automatic conversion of gene names to dates or floating point numbers*
o Date values can be converted when transferring data between operating systems and
applications

e Text(e.g. CSV) & Excel
o Free-form structure - lack of enforcement of column-row structure, type consistency

e Text(e.g. CSV)

o Inconsistent structure - quotes, commas, missing values, spaces

e Database
O  Enforced structure - tables, column typing

O  Specialized methods for interaction (pros and cons to this)

* Ziemann, M., Eren, Y. & El-Osta, A. Gene name errors are widespread in the scientific literature. Genome Biology 17, (2016).



The ESAUSSEE Data Help Desk

who we are and how to find us

Amber Budden, @aebudden, @DataONE_org, aebudden@epscor.unm.edu
Deborah Paul, @idbdeb, @idigbio, dpaul@fsu.edu

Dmitry Schigel, @dschigel, @GBIF, dschigel@gbif.org

Karl Benedict, @kbene, kbene@unm.edu, president@esipfed.org
Kristen Vanderbilt, @vanderbik, @EDIgotdata, krvander@fiu.edu
Kyle Copas, @kylecopas, @GBIF, kcopas@gbif.org

Laura Brenskelle, @lbrensk, @idigbio, Ibrensk@ufl.edu

Margaret O'Brien @ , @EDIgotdata, margaret.obrien@ucsb.edu

Megan Jones, @MeganAHJones, @NEON _sci, mjones01@battelleecology.org

Rebekah Wallace, www.eddmaps.org, bekahwal@uga.edu



Messy data?
Repetitive data tasks?

Increase Reproducibility and Productivity using tools
like Open Refine

%@ OpenRefine A power tool for working with messy data.

%iDicBio @\neon ‘ P P piipansiiimngd



Data lessons compiled - inspired by workshop

Georeferencing for Research Use of Museum Collections Data

e Data mapped to standards
o  supports use and re-use (e.g. Darwin Core DwC,
Ecological Metadata Language EML)
o standards help with data validation and cleaning
e Data have issues
o  what are some you have experienced
o need to be addressed before applying research methods
o keep raw data raw
o track your changes

- - - - A 8 o
14 dwe
e Data visualization is key T — =
S2182933-0b95-4420-ba20- 48933300 2 10f inse
4 533¢7312:3970-4¢12:8190917752¢94899 inse
o QGIS lessons P e e o]
6 $59ee5d5-d000-4520-87 3e-91311 062085 inse
O O en Refine 8 1B70060-¢520-4105-bEOS 182322413869 inse
p ) 100346b-1c6c-4abb-bd8c-96a121220e20 inse
10 19590a2-b34d-457c-Ba5e- 18493088245 inte
11 22277049-2009-44e3- 0477 131456321512 inse
O R, etC_ 12 1393b0e2-82¢3-4201-D974-50494e 3c934 inse
.

15 158bc3d9-0cH74c90-Sc2e-2c8bIescRe2s
4 15¢78b96-18bb-Seda-8972-4922182eabc3 preservedipecimen

Carabidae (beetles) of Caliornia



un!) features and functions in Open Refine

runs on your computer (not in the cloud)
data formats supported

decimalLongitude eventDate year month day genus specificEpithiscientificName

[ ]
[ ]
-121.8865639 2005-11-22719:00:00.000-05:00 2005 1 22 microtus californicus  microtus californicus californicus
. raW d ata -122.3616559 1959-06-20T20:00:00.000-04:00 1959 6 20 microtus californicus microtus californicus californicus
-122.3616559 1962-11-21719:00:00.000-05:00 1962 1 21 microtus californicus  microtus californicus californicus
H 1 -122.3616559 1960-07-30T20:00:00.000-04:00 1960 7 30 microtus californicus microtus californicus californicus
. COI u m n m a n I p u | atl O n -122.3616559 1964-07-03T20:00:00.000-04:00 1964 7 3 microtus californicus microtus californicus californicus
4 :00:00.000-04:f 1996 10 22 myodes californicus  myodes californicus
. text fa Cet .000-0! 2011 i 17 microtus pinetorum  microtus pinetorum
0.000-0: 2005 8 6 tamias minimus tamias minimus scrutator
:00.000-04: 1989 6 4 di bili bili
. ro uti n e CI ea n i n g (Wh ite S pa Ce ) 0.000-0: 1996 -] 19 microtus oregoni microtus oregoni
NA :00.000-04:f 2013 8 10 tamias amoenus tamias amoenus
. -108.225488 1977-08-12T20:00:00.000-04:00 1977 8 12 tamias tamias sp.
. CI u Ste rl n g -108.82 1993-11-30T19:00:00.000-05:00 1993 v ] 30 microtus ochrogaster microtus ochrogaster
-122.3616559 1960-06-17T20:00:00.000-04:00 1960 6 17 microtus  californicus  microtus californicus californicus
N . N -118.14757 2006-07-17T20:00:00.000-04:00 2006 Z 17 tamias minimus tamias minimus scrutator
° Ste p_WI se ed Ita b I e tas k SCri pt ~108.7005556 1989-06-02T20:00:00.000-04:00 1989 6 2 dipodomys ~ spectabilis  dipodomys spectabilis
-122.3616559 1962-04-21719:00:00.000-05:00 1962 4 21 microtus californicus  microtus californicus californicus
-118.2188 2010-08-06T20:00:00.000-04:00 2010 8 6 tamias alpinus tamias alpinus
. AP I S -103.3148 1969-12-26T19:00:00.000-05:00 1969 12 26 dipodomys  ordii dlpodomys ordii
-107.464764 2012-10-26T20:00:00.000-04:00 2012 10 26 dip ys merriami merriami
. NA 1968-01-17T19:00:00.000-05:00 1968 " | 17 microtus ochrogaster microtus ochrogaster
. reg u I a r eX p reSS I O n S -118.19192 2007-09-18T20:00:00.000-04:00 2007 9 18 tamias minimus  tamias minimus scrutator
-110.78851 2011-07-20720:00:00.000-04: 2011 7 20 tamias rufus tamias rufus
-78.7133 1993-08-25T20:0( .000-0: 1993 8 25 myodes gapperi myodes gapperi
() eXpO r‘t NA 1960-03-01T19:00:00.000-0! 1960 3 1 microtus  californicus microtus californicus californicus
-113.6134 2010-06-12T20:00:00.000-04: 2010 6 12 tamias amoenus  tamias amoenus
-120.1599 2006-08-18T20:00:00.000-04:00 2006 8 18 tamias minimus tamias minimus scrutator
o

share project files

NEOTOMA PALEOECOLOGY DATABASE
BT 2 ® @t sa
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Open Refine - getting started is quick and easy

download and install GOOGIE 16fiN6 A pvrtir sy sy i

A GERE « Start Over | Configure Parsing Options Project name leaming csv Create Project »

launch Open Projec el isttutonCode collctonCod y e county decmal
1. 060380ea-7b06-474e-8d2e-

" 1 mvz mammal 219088  collector(s): usa california contra 37.760¢
Import Project b6e4a8c21e1a specimens ana lilia costa
trujano county
. i .
Ajlvarez, eric
import your data
2 2 0fb17a79-a8ce-45b6-b57a-2f640e8ccché  mvz. mammal 233524 collector(s): usa california contra 37.¢
specimens william z. costa
. liicker jr. county
O u r raW d at a IS N O | 3. 3 1aB9c8ad- mvz mammal 234346 collector(s):  usa california contra 374
0ac3-4612-9dc0-6867e8b9a218 specimens william z. costa
lidicker jr. county
4. 4 1a9932b4-beab-4472-becl- mvz mammal 233951 collector(s): usa california contra 37.¢
a7e68c4b9ebe specimens william z. costa
ouche oy
5. 5 1f3b8aea-fbae-46d1-91c8-274924b40cof  mvz mammal 235290  collector(s): usa california contra 37.¢
specimens william z. costa

lidicker jr. county

S u O rte d d at a fo rr T ] ats 6. 203f0531-9b46-403f-ac09-3acab5be977¢  uam mammal 85106 collector(s):  usa oregon douglas 43
soecimens tom mannina: countv
<
. S u b S et d ata Parse data as Character encoding Update Preview

@

CSV/ TSV / separator-based files Columns are separated by 1 Ignore first 0 line(s) at beginning of file
" ) CSV, i
(e r sl commas (CSV) ~ Parse next 1 line(s) as column headers
R — D tabs (TSV) (1 Discard initial 0 row(s)of data
el RIS O RSkt . L1 Load at most 0 row(s) of data
PC-Axis text files Escape special characters with \
JSON files 4 Parse cell text into I Store blank rows
RDF/N3 files numbers, dates, ... Store blank cells as nulls
1 Quotation marks are used [ Store file source
Version 2.5 [r2407] XML files to enclose cells containing (file names, URLs)
Open Document Format column separators in each row
Help spreadsheets (.ods)
Abaut RDF/XML files

NSF
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Open Refine - managing columns

3

reorganize columns easily

Re-order / Remove Columns

Drag columns to re-order

Drop columns here to remove

Column

uuid

institutionCode

collectionCode

catalogNumber

recordedBy

countryCode

stateProvince

county

decimalLatitude

decimalLongitude

eventDate

year

month

day

NSF
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Open refine - text facet
lists and counts the distinct values in a column

Facet/Filter = Undo/Redo 1 10767 rows
Refresh Reset All  Remove All Show as: rows record
scientificName change ithet ¥ scientificName

icrot
162 choices Sort by: hame count Cluster crgl(i:;grrl:iscus
cipodomys agilis 1 2 cellumiless
clethrionomys gapperi gapperi 3 ———

dipodomis agilis 1 californicus

dipodomys agilis 1 calltomies
. - microtus
d!pOdomys ag!I!a A californicus
dipodomys agilis 5 californicus
dipodomys agilis perplexus 13 microtus
dipodomys agilis simulans 4 EeliiEicHE
) ) californicus
d!podomys agilus 1 microtus
dipodomys californicus 1 californicus
dipodomys californicus californicus
californicus 35 v myodes californicus

NSF
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Open Refine - the magic of clustering algorithms

or how to find issues that abc sort won't
and fix them all at once - no hunting

Method ‘ key collision

Cluster
Size

2

Row
Count

59

227

36

23

2319

46

NSF

ArcTiC
Darta @
CenTer

Values in Cluster

o dipodomys deserti deserti
o dipodomys deserti

e microtus pennsylvanicus
e microtus pennsylvanicus pennsylvanicus

« dipodomys californicus californicus
* dipodomys californicus

e tamias panamintinus panamintinus
e tamias panamintinus

* microtus californicus californicus
» microtus californicus

o dipodomys microps
* dipodomys microps microps

« dipodomys agilis
o dipodomys agilis

CUAHSI Data®N\E €D

Universities Alied for Water Res

Keying Function | fingerprint

V‘ 16 clusters found

Merge? New Cell Value ~ #Rows in Cluster

O

@<

dipodomys deserti deserti

0 — 2400
microtus pennsylvanicus Average Length of Choices
Il Il
dipodomys californicus califol 15—31

Length Variance of Choices

tamias panamintinus panami 0] ‘ JF
kL

05—75
microtus californicus californi

dipodomys microps
dipodomys agilis

51p AZ GBIF: mem.quBip {13
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Open Refine - manages pesky white spaces

510 25 50 rows

s ¥ specificEpithet ¥ scientificName

californicus Facet
Text filter
californicus Edit cells

Trim leading and trailing whitespace
Collapse consecutive whitespace

Unescape HTML entities

To titlecase
To uppercase

To lowercase

To number
To date

To text

Blank out cells

hd

>

4

weight ¥ length ¥ sex

30.5 165 male
Transform...
Common transforms >
Fill down
Blank down

Split multi-valued cells...

Join multi-valued cells...

Cluster and edit...

NSF

bars @ CUAHS| Data®N\E @) €

23.5 141 female
24 121
27 176 female
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Open Refine - add data to your data using APIs
that’s application programming interface

Add column by fetching URLs based on column scientificName

New column name |CoLPlusAPI | Throttle delay 250| milliseconds

On error ® setto blank O store error

Formulate the URLSs to fetch:

Expression Language | Google Refine Expression Language (GREL) ~

"http://webservice.catalogueoflife.org Nc
/col/webservice?scientificName="+escape (value, 'url")

Preview History Starred Help

row value "http://webservice.catalogueoflife.org
Icol/lwebservice?scientificName="+escape(value,'url’)

1. microtus californicus  http://webservice.catalogueoflife.org

californicus [col/webservice?scientificName=microtus+californicus+californicus
2. microtus californicus  http://webservice.catalogueoflife.org
californicus [col/webservice?scientificName=microtus+californicus+californicus
3 microtus californicus  http://webservice.catalogueoflife.org
californicus /col/webservice?scientificName=microtus+californicus+californicus
4. microtus californicus  http://webservice.catalogueoflife.org
californicus [col/webservice?scientificName=microtus+californicus+californicus v
OK Cancel

NSF
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Open Refine - saves your steps

|

»

supports
reproducibility

tracks your work
for you

easy to go back to

earlier steps with
confidence

NSF

Bes @ CUAHSI Data®N\E @) &'

CenTer

Extract Operation History

Extract and save parts of your operation history as JSON that you can apply to this or other projects in the future.

K

Reorder columns
Mass edit cells in column scientificName

S

Mass edit cells in column scientificName

Create column ¢ at index 4 by fetching URLs based on
column scientificName using expression
grel:"http://webservice.catalogueofiife.org
/collwebservice?scientificName="+escape(value,'url’)

i§)

Select All | Unselect All

Close

I

v":
"v": "dipodomys agilis",
"1": "dipodomys agilis"

1,
"selectError": false,
"invert": false,
"name”: "scientifichame”
"omitBlank": false,
"type": "list",
}
]

"newColumnName": "c",
"columninsertindex": 4,
"baseGolumnName”: "gclentificName",

"urlExpression”:
"onError":

"set-to-blank",

"delay": 250

¢ "microtus californicus
¢ "microtus galifornicus

c

)

"grel:\"http://webservice
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Open Refine - export your data, share project files

select the format
export subsets too ————
and prOjeCt ﬁles Tab-separated value

Comma-separated value

Open...

7/ SP€ LML table

aliforni
Excel

ODF spreadsheet

aliforni Triple loader

MQLWrite

aliforni
Custom tabular exporter...

Templating...

aliforni

Export v | Help

pase -
> last »

Code Y

mens

mens

mens

mens

,,,,,,,,,,,,
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Open Refine - make some friends

e share this tool with students, friends, families, colleagues
e imagine future tools, think beyond spreadsheets

Increase Reproducibility and Productivity
using tools like Open Refine

P O N—R; > o~
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Looking for next steps now?

R, Open Refine, and Data Management resources

e The #datahelpdesk is ready to offer data assistance!

e #CareerCentral Q and A: Wednesday, August 5th, 9:30-10:30 PDT

(12:30-1:00 EDT)
e Data Help Desk Wiki https://bit.ly/datahelpesa2020
e Data Carpentry lessons
e on Twitter #ESA2020 #datahelpdesk
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