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XH;FA ;X3. .AM\gq;gFAPZj)\AjOHAMKjkgHA\MAMgHhOQ;jHgAPZA ;XPM\gZP;A;ZFACHSs\
A:YAHrigHYHXsANg;HMkXAM\gAjOHAhj;CPXPjsA;ZFAgHXP;CPXPjsAIWMAjOHADO;djl
YsAdg\MHhhP\Z;XA;ZFAdHgh\ZZHXAX\pHA\MA: XX AJOPZNhAq:jHgA; ZFA A:PYAJAY:W
YHYCHghOPd+A/OPhADO;djHgACHX\ZNhA\A; XXAPjAhADKggHZjA: ZFAMKKgHAYHY C
hjHg;gFA\MAJOPhA;Y;vPZNA\gN;ZPv;jP\ZeA AO\dHAs\KAD\ZhPFHgA ;X3. .A;Ah;MHAhd;
MHHXAQHXD\YHZAAqOHgHAS\KAD;ZAMHHXAD\YM\gj; CXHA;hWPZNA;ZFA;ZhqHgPZ
:ZFAMMHgAOHXd-A Aq;ZjA\kgADO;djHgANMCHA; AdX;:DHAqOHgHA: ZS\ZHZA\MA; ZsA
\gAC;DWNg\kZFAD;ZA; DDHhhAZHHFHFAgHh\kgDHhzAXH;gZA; C\KjA:qHh\YHA\dd\gjk:
DkXjkgHAD\ZZHDjP\ZhA;ZFAZkgjkgHAZHjg\gWheA

JOPhAN\;XAPhAHpHZAY\gHAgHXHp;ZjAPZA\kgAh\DPHjsAhADkggHZjAhPjk;jP\ZZAqPj
Y:ZSADO: XXHZNHhA; ZFA\Chj:DXHhAPZA\kgAq:sA:hAqHA: gHAM\gDHFA\ADO; ZNHAC
ZFAXPPHXPOWFhAKZ FHgAJOHAF;gWADX\KFhA\MA: Ad:ZFHY PDzAkZdgHFPDj; CXHA
GHDHNAP\ZeAA kggHZjAHPHZjhzA:hAPjA:Xq:ShARHHYhZAOPNOXPNOjAJOHANgG\GPZN
:ZFAFHFPD;jHFAq\gWM\gDHAdgHd;gHFA)\Aj;: DWXHAJOHAPYd\gj; ZjAg\XHA\MAKZ FHg
Y\hjAp;Xk;CXHAgHh\kgDHASAMgHhOQ;jHg*AA HYCHghA\MA ;X3. .A:gHA;JAjOHAM\gHN
\pHgAjOHAZHrjAjg\AsH;ghA AqPhOA\AQ\gWAQPjOAs\kZA; XXA\MAs\kzA;hAqHAhjgPpH
OH:XjOPHgzAh:MHgZzA;ZFAY\gHA: DDHhhPCXHAM: XXAdH\dXHZADX:ZjhzA: ZFA: ZPY:
NA;ZS\ZHAGO\AO; hAX\njA\GARKMMHgHFAFKHAA 5 3|, 2AWZ\GAJO;jA ;X3. APhAJOPZ)\
hHZFAs\kA\kgAjO\KNOjhA: ZFAD\ZF\XHZDHheAANHjOHgZAqPjOAhKdd\gjAMg\Y AJOHAC
NHjAs\KAC; DWA)ACHPZNAPZp\XpHFAPZAJOHA \DPHjssA/OHAX;hjAd;NHA\MAJOPhA
DkggHZjA\dd\gjkZPjPHhAqHAO;pHA; p;PX;CXHZACK]A; gHAZ\JAXPYPJHFAJ\-AGOHZAS\I«
10;ZWAS\KA;ZFA OHthAJ\A A HqA8H GAPZAH}CAAAA 0 9
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JOHA}LJOA;ZZk;XA A P\:hhHhhYHZJAG\gWPZNA g\kdA- 6®AAFJOA ZZK;XA ;X3. .A HHj
PPgjk; XXsA\ZA"D)\CHgA|~3|*ZAH}{+AA/OHAYHHjPZNA;jig;DjHFA\pHgAe«~+AgHNPhjHgHF
\ZHAWHsZ\JHAdgHhHZj:jP\ZzA}| AgHhH:gDO? ddXPHFAdgHhHZ;:;jP\Zh2A; A ZpPg\ZYHZ
q\gWhO\dzA: ZFA: Ad\hjHg2AXPNOJZPZNAj; XWAhHhhP\ZA|O;jAPZDXKFHFA||Ad\hjHghA
S\KAJAJOHAQO\XHA.6 *A6;jHgA \;gFAjH;YAM\gA\gN;ZPvPZNZAD\gFPZ;jPZNZAO\hjPZ|
-Z\OHgAQ\ZFHgMKXA 6A2A :X2. AYHH]PZNAPZDXKFPZNACKIAZ\AXPYPjHFAj\A.OKV
kzZzA;ZFA 2Z;A \XFHgeA/OHAHZjPgHAYHH|PZNZApPFH\hAMg\YAF:sA|APA}Z AJOHA
‘ZFA*gHNHZjHGA ZFHrzA:gHA: p:PX;CXHA\ZAJOHA A6;jHgA \;gFA.6 *Ajg:PZPZNAGHC
Ojjthaaqqq-q;ngC\;th-D;-N\paq;ng-Phthhadg\Ng;Yhahq;YdaCP\;hhHthHZjajg;PZPZMjYX@D\X)
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$QQXDO &DO 6)6 OHHWLQJ :RUNVKRS +L1J
'SRXVMFYXMSR F] ;SVOWLST 3VKERM2IVW 6]ER 4110 9" {

JOHAMHA 6. .AD\ZMHgHZDHAPZDXKFHFA;ZAHZjPgHXsApPgjk: XAq\gWhO\dAFHhPNZHFA\Adg\pPFHA: ZA\pHgpF
Mg\gWAPZAJOHAdG\NG;YYPZNAX;ZNK;NHA--A6HAO; FA<}Ad;gjPDPd;ZjhA\ZAF;SA|A; ZFA«-A\ZAF;sA}A \hjAO; FAXP]
C;DWNg\KZFAWZ\GXHFNHZANAJOHAQ\gWhO\dAg;hAFHhPNZHFAMh;j: gjAMg\Y AJOHAC; hPDhA\MANH;jjPZNAHpHgS
MAPYd\giPZNAF:j:A;ZFApPhk: XPVPZNAF;j:+A XXAPZhjgkDjP\ZAq;hAF\ZHApPP:AV\YZA; ZFAPZhjgkDj\ghA HPXPA;ZFA
Mg\YA\kgAdkCXPDAQHEHPAKBEDGhsNPjOKCeP\2  6}{}{ --jg;PZPZMYOHAGHChPjHAG;hACKPXjAHZ]PgHXSAPZA-A; ZI
PjOkCZAgHAXHjHAQPJOAHIDHXXHZjANg:dOPDhAD\KgjHhsA\MA XXPh\ZA \ghje
JOHAQHChPJHAD\Zj;PZHFA; XX AJOHAQ\gWhO\JAD\ZjHZjzA; hAqHXXA; hA: AXPpH3KdF:jPZNAFG\dC\rAMPXHAjO; AM\
CHHZAHZjHgHFA\gAKhHFACSAJOHAPZhjgkDj\gh-A/OPhAdg\pPFHhA:Aq;sAJ\AY:WHAhkgHA: gjPDPd; ZjhAF\ZY5jAMK
h\YHjOPZNZA;ZFAHZhkgPZNAjOHgHAPhA;AgHD\gFA\MAHpHgsjOPZNAjO;jAPhAD\pHgHFAPZAjOHAQ\gWhO\de
JOHAXPMHCX\FA\MA;ZsAhkDDHhhMkXAg\gWhO\dAPhAJOHAOHXdHghAJO:jAHZhkgHAd: gjPDPd; ZjhAD:ZANHjAOF
FPMMPDKXjPHhAjO;jAPZHpPj;CXsA;gPhHZA\gAhPYdXsA:hWATKHhjP\ZheABHAGHgHAXKDWSANAO; pHARHPHZAHIT
Ng\kdA;hAgHXXA;hAMg\YAJOHAO A ;pPhA-30hHghA g\kdeA/OHhHAM\XWhAQHgHAD\Zhj:ZjXsAY:WPZNAhkgHAKgA
;jjHZFHHhAqQHgHA;CXHA\AQ\gWAjOg\KNOATkHhjP\ZhAfKPDWXsA;ZFAhY\\jJOXs*

OBJECTIVES FOR THIS SECTION: CABW 2020 R training #  TSetup~  &dl:Dataln,PlotOut! v | =2 ExceltoaMap » # And Beyond ~

* look at a messy spreadsheet & understand how to make it tidy
* read (import) data into R from different spreadsheet tabs
* writedatatoa .xlsx spreadsheet, or a standalone .csv! Mapping In R

Next we can use the simple mapview() function to see a default interactive webmap!

Plotting with Interactive Maps:

# make a map with mapview

{mapview}
mapview: :mapview(df sf, layer="CSCI Sites")
= t Customizin 1 -

Spreadsheet Madness to Tidy Data B freprien)
Spreadsheets surround us and exist in nearly every facet and field. While learning how to use @ will make life Expart and Save Mapview +
easierand more reproducible, spreadsheets won't go away, and there will always still be a messy dataset that Plotting with {ggplot}
comes yourway. -

Interested in Learning More?
So let’s talk about what tidy data should look like, and then take a look at a messy real-life spreadsheet, and figure
out what could be done to make it tidy! ReF

Leafiet | Tiles © Esri — Esri, DeLorme.

JOHAMPghjAF;sA\MAjOHAG\gWhO\dAD\pHgHFAJOHAC; hPDhA\MA-A; ZFA- jKFP\ZAM\XX\qQHFACSAO\GAAPY d\gjAF;
q9:ZNXPZNA:ZFAJPFSPZNZA;ZFAMPZ; XXsA: ApHgsACgPHMAPZjg\FkDjP\ZAj\AkhPZNAJOHANg;dOPDhAd: DW:NHA
jOHAQ\gWhO\dAD\pHgHFAO\gA)\APY d\gjAF;j;AMg\YA;ZAHrDHXAhdgH;FhOHHjzZAh\YHA]PFsSAF;j;AdgPZDPdXHhZAC
F:j;APZA-zZA;ZFAMPZ;XXszZAO\gA\AY;WHA;ZAPZjHg;DjPpHAY ;de
HHFC;DWAMg\YAd;gjPDPd;ZjhAD\ZhPhjHZjXsAOPNOXPNOjHFAO\GAPY d\gj; ZjAjOHAOHXdHghAgHgHZAJO;jAO; pF
D\FHAh;pHFA\ZAjOHAMXsAq;hAYKDOA;ddgHDP;jHFzA;ZFAO\gAjOHsA;ddgHDP;jHFAXH;gZPZNAjOHAPYd\gj;ZDH?
Y;Z:NHYHZjA-Z;YPZNAMPXHhzAhH]jPZNAkdA; Adg\VHD]®A;jAjOHAj;gjs AIOHANHZHg: X AD\ZhHZhKhAMg\YAD\Y Y+
g\gWhO\JAZH;gXsA; XXAgHX;jHFA\AQ;ZjPZNAY\gHA]PYHA-PeH+zA; AX\ZNHgAq\gWhO\d®A\gAjO;jAjOPZNhAY\pHF,
q\gWhO\dAjOPhAg;hA\ZHA\MAjOHA|g; FH\MMh®+«A
"pHg: XXZAPjADHgj;PZXsAhHHYhAJOHgHAPhA; AFHY :ZFAM\gAJOPhAR\gjA\MAjg:PZPZNZAC\|OApPgjk;: XXsA; ZFAPZ
O;pPZNA;An\XPFANg\kdA\MAOHXdHghA;hAqHXXA;hAd\[HZjP; XXsA;AX\ZNHgADOKZWA\MAjPYHAPZA\gFHgAj\Ahc

MECELEEILG LSBT
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&DO 6)6 6WXGHQW &HQWU
K K $QQXDO &%$Y

:KLOH WKH DQQXDO &%$%: &DO 6)6 PHHWLQJ ORRNHG D OLWWOH Gl
SUHVHQWDWLRQV IURP PRUH JOREDO 6)6 PHPEHUV DQG IUHVKZDWF
RQOLQH FRPSHWLWLYH SRVWHU OLJKWQLQJ WDON VHVVLRQ RQ 7XH
RQ WKH &%$%: &DO 6)6 OHHWLQJ 60DFN &KDQQHO $00 SRVWHUV C
QHZ ZHEVLWH DW KWWSV FDO VIV JLWKXE LR &$%: 6)6 LQGH[ K
60DFN &KDQQHO &DOLIRUQLD %LRDVVHVVPHQW :RUNJURXS OHHWL

PghjA*gPVHA"pHg; XX

'YHYA;:hYPZHA OH\Z{XDJYA Vhe {}YOkYC\XFj-HIVIMPXP R\ZAN\qF

:CZA kYC\XFjA J;HA 0ZPplrixi¥ind\ZhHhA\MA Y;Dg\PZpHgjHC
CF_’_\Y hhAD\ZDHZjg;jP\ZA\A dkXhHAMX\qA gHXH;hHhAF\qZhjgH;
\ZA JOHA /gPZPjsA -PpHgzA A -dgHXPAZ grsVGBRRIKBA F;YhA
Fg;Y;jPD;XXsA; XjHgHFA ;fk;jPDAHD\hshjHYhZA ACHXPHpHA|O;j
dg\pPFHA ;AkZPfkHA\dd\gjkZPjsAj\A hkdd\gjA MgHhOq;jHgA D\Zh
Hr;YdXHZAMKZDjP\Z;XAMX\qAgHNPYHhAhdHDPMPDA\A;AgPp
JMYPJPN;HAF; Y3gHX;JHFAPYd;DjheA sAgHhH;gDOAPZjHgHhjhA
\MAhjgH; YMX\gA; XjHg;jP\ZhA\ZACHZjOPDAY;Dg\PZpHgjHCg;HAl
A ;YA O\dHMKXA jO;jA jOHA gHhkXjhA Mg\YA jOPhA hjkFsA D;Z
gHNkX jPZNAhjgH; YMX\qA PZA g;shAjO;jAqPXXAPZDgH;hHA Al
qOPDOA Y;sA O;pHA D;hD;FPZNA HMMHDJjhA \ZA FgPMj*MHH
dg\FkDjP\Ze
pHZAjO\KNOAjOPhASsH;g%2hA ;X. .AYHH]PZNAq;hApPgjk; XZAPj K
XH:gZPZNA :ZFA ZHjg\gWPZNA HrdHgPHZDHeA jAq:hA:AdgPpP e
gHhkXjhA Mg\YA YsA dg\VHDjA gPjOA ;A qPFHgA ;kFPHZDHA ;ZF
HpHgs\ZHA qO\A WA jOHA jPYHA \A dg\pPFHA ;ZsA MHHFC;DW4
:Xh\A HrigHYHXsA Ng;jHMKXA j\A jOHA MkZFHghA M\gA hkdd\gj s
HZD\kg;NPZNAhjkFHZjAd\hjHgAd;gjPDPd;jP\Ze =

HhjAOZFHgNg:FlGHARNHG .kYY;gsYAgkZF\AF\Z;rA-NP;ZjAD;ZH®APhA;ZAPZp;hPpHAhdHDPHhAGOPDOA
'YHYAZ;jO\ZA ;gYPDO;HXA ;ZFAZkjgPjP\Z;XAgHh\kgDHhA\MAgPd;gP;ZAHD\hshjHYheAGHAHT;YPZHFAPN
\Zj:DjYA/D;gYPDO;HXYDhkYR¥HG kA CP\FPpthPjSA PZA ;HgP; XA Y; Dg\PZpHgjHCg thA PZA]OHA 0,
MMPXP;j\BX \ZngHsA -SA PZpHgJHCg jHhAFkgPZNAjOHAhKYYHgA\MAX|,AM\gA fAF; ShZA,jA€AthHhZ/
IPIXEAMMHDIRAMAJOHA- H DOAhP jHeA/g;dhAH;DOAM: DHFA\ZHA\MAM\kgAFPGHD]P\ZhZA q;s
Zp:hPpHA P:ZiA :ZHA\ZA H qZAthH Y+A/OHAMkgjOHhjAkdhjgH; YAhPjHhAO;FA <AF\Z;rAgHY\pk
p:nFp J 9 H jHgAM;YPXsAXHpHXAgPDOZHhhA;ZFAPZDgH;hHFAFPhdHgh; XAMg\
DQ\PZPHQJHCQ thA jOHAhPJHAqOHgHA AF\Z;rAq;hAgHY\pHF+A/OHA gHY\p; XA hPjHA O;FA hXPN
= GOHgH;hAJOHARPIHAQP]OA «AF\Z;rAO;FA;AhXPNOjXsAPZDgH;hHFA.O;Z2\Z/
F\Z;rzA A NA }ee~A qPjO\Kj®+A /OHA PYd;DjA \MA A F\Z;rA \ZA Y;Dg\PZpHgjH:
2| gHY\PPZNA <A F\Z;rA Y;sA gHhkXjA PZA \ZXsA YPZ\gA HMMHDjhA \ZA jOHA
= | PYdg\pHYHZJAM\gAY\hjAj:r;AY;SACHAFKHAj\AJOHAHD\hshjHYAZHHFPZNAY!
‘MjHgA jgH;jYHZJANAMKXXsAgHD\pHgeA XjO\KNOA «AF\Z;rAgHhO;dHhA HD\X
gHY\p;XAR\HhAZ\JAPYYHFP;jHXsAgHh)\gHAJOHAHD\hshjHY-
IOPhAQ;hAYSAMPghjAjPYHA jjHZFPZNA ;X3. .A;hAgHXXA;hAYsAMPghjApPg
jOPhAsH;gY2hAD\ZMHgHZDHAQ;hApPgjk; XZAPjAq;hA;ANgH;AHrdHgPHZDHA|
qPjOA jOHA MgHhOQ;jHgA D\YYKZPjs*A A q\kXFA XPWHA j\A jO;ZWA X3, A
\dd\gjkZPjsAj\AhO:gHAJOHAgHhH;gDOA AO;pHACHHZAG\gWPZNA\ZAM\gAY:
PZFPpPFk;XhAjO;jA;gHAHIDPjHFA;ZFAd;hhP\Z;jHA; C\KjAMgHhOQ;jHgAhDPH:
jOPhAD\ZMHgHZDHA; ZFA;ddgHDP;jHAjOHAPZhPNOjAMg\YAjOHAMgHhOQ;jH
j0:ZWAjO\hHAGO\AO;pHAOHXAHFAY;WHAjOPhAD\ZMHgHZDHAJ\hhPCXHA !
NPpHZA; X\ZNAJOHAQ;s*A AO\dHA\AYHHjAHpHgS\ZHAM; DH3j\*M; DHA;jAJOHA.

% NHA~AgAs



RQ W IRUJHW WKDW \RXU DQQXDO PHPEHUVKLS WR
RS RUWXQLWLHV % WR SURYLGH PRUH VXSSRUW"
9(102 #&D0O6)6 -RKQ 20VRQ RU HPDLO RXU WUHDVXUH

HhjA .Ax\hjHgA q;gFA

"YHYA PDWA g; YhJHFA

\Zj; DjY AZjMg;YhjHFYKDF;pPheHFKA

MMPXP;B\RY#PhA/,0\HA ZpPg\ZYHZj;XA-HhH;gDOA HZjHg
“hjHgA /P KjgPHZjhA Mg\YA JOHA FHHAYA PZjHgZ; XA dO\hdO\gkhA X\;FPZN
XH;gA ;WHA ) ) P o
H kYY;gsYA sAd\hjHgAD\pHgHFAgHhH;gDOAYsAjH;YA;ZFA AD\ZFkDjHFA\ZA«
§ | PZA XH;gA ;WHZA;AOsdHg3*Hkjg\dOPDAX;WHAOH;pPXsAPYd;DjHFACsAQO;g
fk;ZjPMsAg;jHhA\MA dO\hdO\gkhAMXkrAMg\Y A X;WH3C\jj\YAhHFPYHZjhA-jHg
;ZFAHNjPY;jHA ;ZZk; XA X\;FhA\MA dO\hdO\gkhA j\A JOHA X; WHeA /OHhHA gHhk
Ong\FsZ YPDAX;WH3Y\FHXANAHh]PY;jHAdO\hdO\gkhAMXKkrAjOg\kNO\K}A Xt
d\[HZjP;XAY;Z;NHYHZjAhjg;HNPHhA\AX\D; X Ahj; WHO\XFHgheA

A gH:XXsA HZV\SHFA d:gjPDPd:jPZNA PZA jOHA pPgjk:XA d\hjHgA hHhhP\Z
PZjHg;DjP\ZhA gPjOA thH;gDOHg_hA HpHZA ;MjHgA JOHA d\hjHgA hHhhP\ZA |
HZN;NHAQPjOA;AFPpHghHANQ\KdA\MAgHhH;gDOHghA;Dg\hhAjOHAh];JHAN;
8| YsAdg\VHDjZA;ZFAMkjkgHAFPgHD]P\ZhA\MAgHhH;gDO*A JAPhA;ZAO\Z\gAj\
& d\hjHgZA ;ZFA A;YANQ;HMkXA\AjOHA YHHjPZNA\gN;ZPvHghA ;ZFA ;q;gFAM
| NgH;jAHrdHgPHZDHAdJ\hhPCXHe

A o ) ) ) ) ) o
& PNkgHA HMjYA PDWA;MjHgAD\XXHDjPZNARHFPYHZjAD\gHA; YdXHhAMgAY A XH

thA*O A*\hJHgA q;9F
'YHYAGPXXP;YA";
\Zj;DjY Aq\j; {{|YkDg-HFkA
\DP; XA HFRGPEHgAYBPXXPH-Y\j;A
MMPXP:jAZMAN\ZA-HhH; ;,gDOA ;CA; jAO A-PpHghPFHA

kgC;ZA.;Zj;A Z;A- PpHgAOH Fq JthA ) i ’ __
KYY;gsYA/OHA .;Zj;A Z;A-PpHgA gkzhAjOg\KNOA FHZhHAKgC;ZAF
D\YY\ZA PZp;hPpHA hdHDPHhA PZDXKFHA X:gNHY\KJOA C:hhzA
Y\nfkP\MPhO-A Zp;hPpHA hdHDPHhA ;gHA DO;ZNPZNA jOHAD\YY|§
5Zj;A Z;A -PpHgA ;hA Z\pHXA CP\[PDA MPXjHghA PZA]OPhA kgC;Z/A%

FPhDO;gNHA DO;ZZHXhA khPZNA CkXWA 2 A Ph\j\dHA :Z:XshHhe/®
FPMMHgHZDHhA PZA jJOHA PZp;hPpHA D\Y YKZPJPHhA ;X\ZNA jOH,
Zj:A Z;A-PpHgA;ZFAjO;jAjOHAh; YHARdHDPHhAOHXFAFPMMHgH
\ZA qOPDOA DO:ZZHXA jOHsA qHgHA X\D;jHFA PZ+A /OPhA g\gWA
FPMMHgHZDHhA PZA \pHg:XXA M\FA gHCA D\Yd\hPjP\ZA CHjqHH
FPhDO:gNHADO:ZZHXheA*gHhHZ]PZNAJOPhAG\gWA JAJOHA :X. .A
ZA \dd\gijstA j\A hO;gHA YsA thInghA qPjOA }jOthA PZj.HgH

fkHhjP\ZhA AI\_l_\JAq!_-|gI-_|_Ah\APZhI_:_’N__OJMkX-A Aq Z__jAj\Aj__O ZWAjQHA_ :
IAJOPhA;q:gFA;ZFA;YAHIDPJHFA)A;jHZFAY\gHA ;X. .AHpHZjhAPZ
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