Using Tableau and
ArcGIS Online to
explore Our
Changing Forests
data

Joseph Scanio
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Harvard Forest schoolyard data download

page

HARVARD FOREST

Established in 1907

Harvard University's 3500 acre laboratory & classroom

Long Term Ecological Research site since 1988

Harvard Forest > Schoolyard LTER Database > Download Data

Schoolyard LTER Database

Download Data

Changing Forests / All Schools / All Sites
Download data

Carbon biomass by tree By site

Summary of selected data

Project: Fall Phenology Spring Phenology Hemlock Woolly Adelgid Vernal Pools Streams Changing Forests

School: ~ ALL SCHOOLS EJ submit Clear Search
Site:  ALL SITES E) submit  Clear Search
Search for: Submit = Clear Search

Order By: id date tree species

Site Code=school-project-site. Teacher=teacher's last name. Date=date of observation (m/d/yyyy).
Julian=day of year. Survey=survey number. Tree ID=tree number. Species Code=species code.
Health=tree health (1=living, 0=dead). Dbh=diameter at breast height (cm).

D g(‘):fe Teacher | Date |Julian|Survey| 1o Sgﬁ‘ggs Health 3:':;
222 (APS-forest-001 [Capone 0/18/2014 (261 1 51 PP 1 52.5
223 | APS-forest-001 |Capone 9/18/2014 261 1 52 WP 1 73
224 [APS-forest-001 [Capone 9/18/2014 (261 1 53 PP 1 382
240 |APS-forest-001 |Capone 9/18/2014 261 1 54 WP 1 25

225 [APS-forest-001 [Capone 9/18/2014 (261 1 55 WP 1 32.1

Changing Forests, ALL SCHOOLS, ALL SITES, By Site



Changing Forests data by site .csv file

= Meno & Cantorty oy (2 -0 .00 Conditional Format Cell Insert Delete  Format
— g $ ’6 2 Formatting as Table Styles

.00 20

{8 Site Code .Survey Year Stand Densit Basal Area (1 Carbon Biomass (Mt/ha)
Pl APS-forest-0 1 2014 2600 79.18 241.64
LW APS-forest-0 1 2016 1400 23.39 67.61
: 3 APS-forest-0 2 2017 1300 24.27 71.1
Wl ATH-forest-0 1 2013 2400 116.62 409.75
(-3l ATH-forest-0 1 2014 2000 169.32 423.33
FAl ATH-forest-0 1 2014 1300 33.82 89.75
3 AWH-forest- 1 2016 1000 70.59 212.23
B AWH-forest- 2 2017 1000 74.03 224.69
)l AWH-forest- 3 2018 1000 79.49 244.75
5l AWH-forest- 1 2017 400 60.79 217.74
il AWH-forest- 2 2018 400 63.89 231.09
yEW BCE-forest-0 1 2016 900 89.73 239.77
i: % BF M-forest-( 1 2018 900 74.78 254.74
|l BHS-forest-0 1 2015 2100 71.09 168.06
il BIR-forest-0t 1 2017 800 54.33 151.45
¥l BRH-forest-( 1 2013 1000 8.84 20.61
ib: 8 CAP-forest-0 1 2019 700 59.66 222.59
il CAP-forest-0 1 2019 800 58.29 171.36
'8l CRH-forest-0 1 2017 1400 35.46 147.1
A8 DFA-forest-0 1 2014 200 57.73 273.59
p¥3 DFA-forest-0 2 2016 300 60.78 290.87
pE DFA-forest-0 3 2017 400 59.66 284.08
pLI:8 DFA-forest-0 1 2014 900 31.06 74.69
bW DFA-forest-0 2 2016 900 31.23 75.26
I3l DFA-forest-0 1 2017 800 41.21 169
byl EBM-forest-( 1 2014 2000 44.32 138.01
b1 EBM-forest-( 1 2014 4600 22.4 40.87
b1l EBM-forest-( 1 2014 1600 88.07 421.78
[/l EBM-forest-( 1 2014 600 58 150.5
£} FPC-forest-0i 1 2015 1400 89.58 402.59
¥ FPC-forest-0i 1 2015 1000 34.27 120.11
EER FPC-forest-0i 1 2015 1000 64.09 238.41
EI:® FPC-forest-0i 1 2015 1500 64.03 212.92
ELY FPC-forest-0i 1 2014 800 22.95 56.57
£l FPC-forest-0 1 2014 1800 31.38 78.92
EYM FPC-forest-0 1 2014 1600 37.89 89.32

Need location information for map visualizations



Field Sites information

HARVARD FOREST

Established in 1907

Harvard University's 3500 acre laboratory & classroom

Long Term Ecological Research site since 1988

\n

Harvard Forest > Schoolyard LTER Database > Field Sites

Schoolyard LTER Database

Field Sites

Changing Forests /All Schools

Download file

School: ~ ALL SCHOOLS 5

Search for:

Order By: id site school project long elev town state landuse

Site code=school-project-site. School codes. Project codes: buds=Fall-Spring Phenology, hwa=Hemlock Woolly Adelgid, vernal=Vernal Pools, stream=Streams, forest=Changing Forests.
Location codes: on-site=on school property, off-site=off school property. Land use codes: natural=not landscaped / native vegetation, edge=boundary, modified=landscaped / non-native vegetation.

Submit

Submit  Clear Search

Clear Search

download screen

School [Project |Site |Start | End Latitude | Longitude | Elevation Land Site
ID | Data |Surveys Loc Town |State Photo
Code | Code | ID |Year |Year (deg) (deg) (m) Use Notes
APS- 1\ ps-forest
9 |forest- |29t | ApS forest 1 2014 M 142 5303 -71.1228 26 Reading MA
001 site
001 =
APS: 1\ ps-forest
228 |forest- |2 0TSt | APg forest 2 |2016 oM 142 5303 711228 26 Reading MA
002 site
002 ==
ARM-
ARM- on-
277 |forest- ARM |forest 1 [2018 1425739 722128 265 Athol MA  |natural
001 forest-001 site
ARM-
ARM- on-
278 |forest- ARM [forest 2 |2018 1425739 722128 265 Athol MA  |natural
002 forest-002 site
ATH- | e s -

Changing Forests, ALL SCHOOLS, Download file




Field Sites data .csv file

= s .0 .00 iti
= | Elimteroe | G068 O [ G el el G| ) B R
Site Code
B Site Code .School Code Project Code Site ID Start Year End Year Loc Latitude (deg Longitude (d Elevation (m Town State Land Use  Site Notes
3l APS-forest-0 APS forest 1 2014 NA on-site 42.5303 -71.1228 26 Reading MA NA NA
EM APS-forest-0 APS forest 2 2016 NA on-site 42.5303 -71.1228 26 Reading MA NA NA
! ARM-forest- ARM forest 1 2018 NA on-site 42,5739 -72.2128 265 Athol MA natural NA
M ARM-forest-l ARM forest 2 2018 NA on-site 42.5739 -72.2128 265 Athol MA natural NA
(- ATH-forest-0 ATH forest 1 2013 NA on-site 42.5814 -72.2038 259 Athol MA NA NA
yll ATH-forest-0 ATH forest 2 2014 NA on-site 42.5814 -72.2038 259 Athol MA NA NA
t: 3 ATH-forest-0 ATH forest 3 2014 NA on-site 42.5814 -72.2038 259 Athol MA NA NA
- AWH-forest- AWH forest 1 2016 NA on-site 42.5925 -71.8087 207 Fitchburg  MA natural on Cross Country trail above the vegetable garden
il AWH-forest- AWH forest 2 2017 NA on-site 42,5917 -71.8069 207 Fitchburg MA natural NA
1k BCE-forest-0 BCE forest 1 2016 NA off-site 42.6498 -71.3538 40 Lowell MA natural In a state forest; walk from parking lot in park behind the Wang School; Lowel
il BFM-forest-(BFM forest 1 2018 NA on-site 71.5828 42.5 111 Harvard MA NA NA
kR BHS-forest-0 BHS forest 1 2015 NA on-site 42,2635 -72.404 136 Belchertown MA NA NA
1. BHS-forest-0 BHS forest 2 2016 NA on-site 42.267 -72.4108 509 Belchertown MA edge on hill above tennis courts
L BIR-forest-0( BIR forest 1 2016 NA on-site 42.4388 -71.2996 NA Lincoln MA edge sloped plot is in forest area that boarders street on one side and developed sc
i[:j BRH-forest-C BRH forest 1 2013 NA on-site 42,3328 -71.1287 68 Brookline MA NA NA
IV CAP-forest-0 CAP forest 1 2018 NA NA 41.8754 -71.9449 119 Pomfret Cen CT NA NA
ik:¥ CAP-forest-0 CAP forest 2 2018 NA on-site 41.8754 -71.9449 119 Pomfret cT natural near Alfalfa Hill on right of trail
il CBS-forest-0 CBS forest 1 2018 NA on-site 42.5069 -70.9512 23 Peabody MA modified School playground site. Trees line the edge of the boundary fence.
rIvl CBS-forest-0 CBS forest 2 2018 NA on-site 42.5069 -70.9512 23 Peabody MA modified School playground site. Trees line the edge of the boundary fence.
vk CRH-forest-0 CRH forest 1 2017 NA on-site 41.4586 -72.7886 105 Wallingford CT natural 2nd growth forest about 50 years old
r¥B DFA-forest-O DFA forest 1 2014 NA on-site 42.407 -71.3272 68 Lincoln MA edge in the old deer enclosure at Drumlin Farm
rEN DFA-forest-C DFA forest 2 2014 NA on-site 42.4068 -71.3296 68 Lincoln MA NA NA
rLW DFA-forest-O DFA forest 3 2017 NA on-site 42.4082 -71.2346 68 Lincoln MA edge small forest fragment in front of Drumlin Farm Preschool
rLW DIS-forest-0( DIS forest 1 2017 NA off-site 41.2152 -73.2328 70 Bridgeport CT natural site is located behind Adventure Park white house; off of the trail
vl EBM-forest-(EBM forest 1 2014 NA on-site 42.5413 -72.5957 100 Deerfield MA NA NA
r¥ @ EBM-forest-(EBM forest 2 2014 NA on-site 42.5413 -72.5957 100 Deerfield MA NA NA
et W EBM-forest-(EBM forest 3 2014 NA on-site 42.5413 -72.5957 100 Deerfield MA NA NA
ricl EBM-forest-( EBM forest 4 2014 NA on-site 42.5413 -72.5957 100 Deerfield MA NA NA
e/l FPC-forest-0i FPC forest 1 2015 NA on-site 42.5501 -71.6062 73 Devens MA NA NA
E¥M FPC-forest-0i FPC forest 2 2015 NA on-site 42.5501 -71.6062 73 Devens MA NA NA
E¥H FPC-forest-0i FPC forest 3 2015 NA on-site 42.5501 -71.6062 73 Devens MA NA NA
eEN FPC-forest-01 FPC forest 4 2015 NA on-site 42,5501 -71.6062 73 Devens MA NA NA
el'® FPC-forest-0i FPC forest 9 2014 NA on-site 42,5501 -71.6062 73 Devens MA NA On steep bank leading to vernal pool; just off main jeep trail.
el FPC-forest-0 FPC forest 10 2014 NA on-site 42,5501 -71.6062 73 Devens MA NA Just off to right from main jeep trail; just beyond path down to vernal pool.
el; FPC-forest-0 FPC forest 11 2014 NA on-site 42,5501 -71.6062 73 Devens MA NA Left off main jeep trail above vernal pool.
eyM FPC-forest-0 FPC forest 12 2014 NA on-site 42,5501 -71.6062 73 Devens MA NA Left off main jeep trail; opposite path to vernal pool.

Latitude, Longitude, and Site Code



Tableau Desktop opening screen

Tableau - Book1

Connect Open Discover
Open a Workbook
Microsoft Excel N Training
Text file - e . e i
& =T - s Getting Started

JSON file
PDF file
Spatial file
Statistical file

More...

Tableau Server
Microsoft SQL Server
MySQL

Oracle

Amazon Redshift

More...

My Superstore Homework

My Superstore

Sample - Superstore

World Indicators

CohenChoateFor...

DubelChoateFor...

Developed NN
peveloping [N
nransition [N
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More Samples

Connecting to Data
Visual Analytics
Understanding Tableau

More training videos...

] Resources

Get Tableau Prep
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Spell-O-L: Hilarious

Misspellings in Reddit ™" R
Comments — ) B

Connect To a File: Text file (data not imported



Tableau Data Source screen

| NON | Tableau - Book1
i+ Yy
54 K . . ) :
# € =] - ChangingForestsbySite Connection Filters
® Live Extract 0| Add
Connections Add
ChangingForestsbySite
et ChangingForestsbySite.csv
Files e

Use Data Interpreter
Data Interpreter might be able to
clean your Text file workbook.

fEH ChangingForestsbySite.csv

FH FieldSites.csv

R OurChangingF...rgedData.csv iE Sortfields Data source order v Show aliases Show hidden fields = 88 rows
Eﬁ U gfzr‘g\r‘gfor&:slst}ysn... jar‘glr‘gfores..‘ fr:‘ar‘g\r‘gfom fr:‘ar‘g\r‘gfor&:slst}ysne.csv fr:‘ar‘g\r‘gfor&:slsl}ysne.csv =CHr:‘ar‘gu‘gforesisl}ySlle,csv
Site Code Survey Year Stand Density (tre... Basal Area (m2/ha) Carbon Biomass (...
APS-forest-001 1 2014 2,600 79.180 241.640
APS-forest-002 1 2016 1,400 23.390 67.610
APS-forest-002 2 2017 1,300 24.270 71.100
ATH-forest-001 1 2013 2,400 116.620 409.750
ATH-forest-002 1 2014 2,000 169.320 423.330
ATH-forest-003 1 2014 1,300 33.820 89.750
AWH-forest-001 1 2016 1,000 70.590 212.230
AWH-forest-001 2 2017 1,000 74.030 224.690
x| AWH-forest-001 3 2018 1,000 79.490 244.750

|I. Go to Worksheet

AWH-forest-002 1 2017 400 60.790 217.740
B Data Source by H 0%

Changing Forests data, Add file for location data



Tableau Data Source screen joined data

I. Go to Worksheet

B Data Source

Joined by Site Code in both files

| NON ) Tableau - Book1
& | & = O . . . .
o (- ChangingForestsbySite.csv+ (Multiple Connections) Connection
® Live Extract
Connections Add
ChangingForestsbySite
fextfle ChangingForestsbySite.csv @ FieldSites.csv
FieldSites
Text file
Files el
Use Data Interpreter
Data Interpreter might be able to
clean your Text file workbook.
ChangingForestsbySite.cs
H ging L v i= Sort fields | Data source order v Show aliases Show hidden fields = 88
P FieldSites.csv
fH OurChangingF...rgedData.csv Abc 4 # # v # 4 Abc Abc
ChangingForestsbySit... ChangingFores...  ChangingFo... ChangingForestsbySite.csv ChangingForestsbySite.csv ChangingForestsbySite.csv FieldSites.csv FieldSites.csv
) Site Code Survey Year Stand Density (tre... =  Basal Area (m2/ha) Carbon Biomass (... Site Code (FieldSit... School Code
B New Union
APS-forest-001 1 2014 2,600 79.180 241.640 APS-forest-001 APS
APS-forest-002 2 2017 1,300 24.270 71.100  APS-forest-002 APS
APS-forest-002 1 2016 1,400 23.390 67.610 APS-forest-002 APS
ATH-forest-001 1 2013 2,400 116.620 409.750  ATH-forest-001 ATH
ATH-forest-002 1 2014 2,000 169.320 423.330 ATH-forest-002 ATH
ATH-forest-003 1 2014 1,300 33.820 89.750 ATH-forest-003 ATH
AWH-forest-001 3 2018 1,000 79.490 244750 AWH-forest-001 AWH
AWH-forest-001 2 2017 1,000 74.030 224.690 AWH-forest-001 AWH
x| AWH-forest-001 1 2016 1,000 70.590 212.230 AWH-forest-001 AWH

Filters

0]

Add

rows

Abc
FieldSite:
Projec

fore
fore
fore
fore
fore
fore
fore
fore

fore



Tableau Data Source screen data types

00 @ Tableau - Book1
& - ChangingForestsbySite.csv+ (Multiple Connections) Connection Filters
® Live Extract 0 | Add
Connections Add
ChangingForestsbySite
fetile ChangingForestsbySite.csv @ FieldSites.csv
FieldSites
Text file
Files L
Use Data Interpreter
Data Interpreter might be able to
clean your Text file workbook.
ChangingForestsbySite.
B8 ChangingForestsbySite.csv i= Sortfields | Data source order v| Show aliases Show hiddenfields = 88 rows
FH FieldSites.csv
FH OurChangingf...rgedData.csv Abc Abc ® ® & Abc ® Abc Abc
FieldSites.csv FieldSites.csv FieldSites.csv FieldSites.csv FieldSites.csv FieldSites.csv FieldSites.csv FieldSites.csv FieldSites.csv
) End Year Loc Latitude (deg) Longitude (deg) Elevation (m) Town State Land Use Site Notes
E%: New Union
NA on-site 42.5303 -71.123 26.000 Reading MA NA NA
NA on-site 42.5303 -71.123 26.000 Reading MA NA NA
NA on-site 42.5303 -71.123 26.000 Reading MA NA NA
NA on-site 42.5814 -72.204 259.000  Athol MA NA NA
NA on-site 42.5814 -72.204 259.000  Athol MA NA NA
NA on-site 42.5814 -72.204 259.000 Athol MA NA NA
NA on-site 42.5925 -71.809 207.000  Fitchburg MA natural on Cross Country trai...
NA on-site 42.5925 -71.809 207.000  Fitchburg MA natural on Cross Country trai...
X| NA on-site 42.5925 -71.809 207.000  Fitchburg MA natural on Cross Country trai...
m Go to Worksheet
8 Data Source Sheet 1 [NETEE=E R NEY
[ croopchor | u

String, Geo, Number



| NON )
# | € = & G
Data Analytics ¢

(5 ChangingForestsbySite.c...

Dimensions E0 -
Apc  Site Code
#  Year
v B FieldSites.csv
Abc End Year
Abc  Land Use
Abc Loc
Abc  Project Code
Abc  School Code
Abc  Site Code (FieldSites...
# SitelD
Apc  Site Notes
+ Start Year
@ State
Measures
v~ BE ChangingForestsbySite.c...
# Basal Area (m2/ha)
# Carbon Biomass (Mt/ha)
# Stand Density (trees/ha)
#  Survey
v~ B FieldSites.csv
# Elevation (m)
@ Latitude (deg)
@ Longitude (deg)
Latitude (generated)
Longitude (generated)
Number of Records

 # O O

Measure Values

B

)

ata Source Sheet1 | [

Click on Sheet 1: Columns = x-axis, Rows = y-axis

Tableau Worksheet layout

Dy -
Pages ili Columns
= Rows
Filters
Sheet 1
Marks
Automatic v
- &
Color Size Text
ogo Q
Detail Tooltip
Drop
field
here

& I

Tableau - Book1

7 ~ Standard

%
1

Drop field here

Drop field here

= Show Me



Tableau Map plot: AVG Lat and Lon

Tableau - Book1
== Show Me

J - T - O oG

L JON )
W€ & & G- - - 85 7
iii Columns AVG(Longitude (deg))

Data Analytics ¢ Pages
= Rows AVG(Latitude (deg))

g ChangingForestsbySite.c...

Dimensions e v )
v B ChangingForestsbySit... Filters Sheet 1
Abc  Site Code 1 g
#  Year P o :’} (g
v B FieldSites.csv Y
Marks 3 gl

-
]
J
;
’
\
]
7
i
s
AL
\
]
|
\

——_

Abc  End Year
O Automatic

Abc Land Use
Abc Loc o IS
Abc  Project Code Label ,
Abe  School Code <
o : 7 ogo Q
Site Code (FieldSites...

Detail Tooltip

S

o

Color Size

[ NP
bV
=,

Abc
# SitelD
Abc  Site Notes
4 Start Year
Measures ork
v B ChangingForestsbySite.c... 1
4 Basal Area (m2/ha) / Viaceachlisotis
# Carbon Biomass (Mt/ha) i T
4 Stand Density (trees/ha) " !
4 Survey 3 ;
v B FieldSites.csv ) EI
# Elevation (m) - /Lf‘
@ Latitude (deg) v <
@ Longitude (deg) S 5
@ Latitude (generated) {
@ Longitude (generated) AN
=% Number of Records
© OpenStreetMap contributors -~
# Measure Values !

B Data Source Sheetl | [ Hy O
—

SUM of AVG(Longitude (deg)): -70.49

e

1 row by 1 column

Drag Longitude to Columns and Latitude to Rows

1 mark



@
| € = & G-
Data Analytics s

fg ChangingForestsbySite.c...

Dimensions E0 -
~ B ChangingForestsbySit...
Abc  Site Code
#  Year
~ B FieldSites.csv
Abc  End Year
Abc Land Use
Abc Loc
Abc  Project Code
apbc  School Code
Abc  Site Code (FieldSites...
# SitelD
abc  Site Notes
4  Start Year
Measures
~ B ChangingForestsbySite.c...
Basal Area (m2/ha)
Carbon Biomass (Mt/ha)
Stand Density (trees/ha)
Survey
v BE FieldSites.csv
# Elevation (m)
@ Latitude (deg)
@ Longitude (deg)
Latitude (generated)

# % # #

Longitude (generated)
Number of Records

#+ 4 0 O

Measure Values

8 Data Source

67 marks 1 rowby 1 column

Sheet1 | [

Tableau - Book1

TR T FTURE 55 : J - T &
Pages ili Columns AVG(Longitude (deg))
= Rows AVG(Latitude (deg))
Filters
Sheet 1
Marks
Greenland
O Automatic v
b4 &
Color Size Label
080 Q

Detail Tooltip

ogo Site Code

&%

© OpenStreetMap contributors

& I

SUM of AVG(Longitude (deg)): -4,696.5

Tableau Map plot: by Site Code

= Show Me

Sweden
Finland
Norway
\ Belarus
Poland
Germany
Ukraine
France
Italy

Spain
Turkey

Drag Site Code to Details box



Tableau Map plot: adding more data

= Show Me

Tableau - Book1
g ~ 1! 6 gl - TJ o3

=

@
# € > REeG6- AR s S
Data Analytics ¢ Pages iii Columns
AVG(Stand Density (tre...
-
5,300

fe ChangingForestsbySite.c...
Dimensions isS v it
ilters
v & ChangingForestsbySit... Sheet 1
Abc  Site Code ! ] LY !
j ‘, 3 300
H#  Year | !
v~ B FieldSites.csv Maris .: '," AVG(Carbon Biomass (...
Abc  End Year ! 16.9
abe Land Use O Automatic = g' ,,:' o 200.0
i HI ) |- O B o (5 400.0
Abc PrOjECt Code Color Size Label ',l' """""""""" e ——— / { 600.0
abe  School Code / y i e & : 1 818.8
i . i 080 Q / e g &
Abc  Site Code (FieldSites... /!
. Detail  Tooltip {
# SitelD / 13 setts
Abe  Site Notes .x AVG(Stand De.. ’rJ i .t - i ° o
4 Start Year ¥8Y AVG(Carbon Bi.. ® .
Measures oc.>o Site Code f{ __________
v E ChangingForestsbySite.c... | T e e e !
4 Basal Area (m2/ha) | _ L
4  Carbon Biomass (Mt/ha) ! ® L5
4 Stand Density (trees/ha) f o
#  Survey | ICL !
v = FieldSites.csv ;'r ; '
4  Elevation (m) I o
® Latitude (deg) N
@ Longitude (deg) ey e
@ Latitude (generated) \\\ £
@ Longitude (generated) ) f
© OpenStreetMap contributors
a

=4 Number of Records
# Measure Values

Sheetl | i} H | O

B Data Source
SUM of AVG(Longitude (deg)): -4,696.5

67 marks  1rowby 1 column

Drag Stand Density to Color and Carbon Biomass to Size



Tableau Map plot: filter data

[ NN ) Tableau - Book1
# €>HBR-C- B-BHR- BeIF| 2-0-T & i = showive
Data Analytics ¢ Pages ili Columns AVG(Longitude (deg))
Ea ChangingFOrestSbySite.C... :E Rows AVG(LatItUde (deg))
Dimensions = v = %
ilters ear
v B ChangingForestsbysSit... Sheet 1
e Site Code 5 ) \ (Al
4#  Year i ; 5 2013
FieldSit ! 2014
M, Relcalescn Marks | ¢ 2015
Abc  End Year i . 2016
abc Land Use O Automatic i | ;'\' o 2017
Apc Loc TR, N SR S % 2018
Abe  Project Code oot || ceea: || taba J R e i { 2019
abc  School Code / b ¥ e ¢
[ ] '-' - e .
pbc  Site Code (FieldSites... oee = / e ® AVG(Stand Density (tre...
Detail Tooltip / e A—
/ Massachusetts e
/ : o 300 5,300
@
AVG(Carbon Biomass (...
16.9

# SitelD
sbc Site Notes 41 /
4+ Start Year @ J."' @ &
. GO (SRS
K e i
L 0 200.0
) 400.0
600.0

Measures

ChangingForestsbySite.c... !

4# Basal Area (m2/ha) |

4 Carbon Biomass (Mt/ha) ! %
| Conne ) 818.8

v B

4 Stand Density (trees/ha)

#  Survey
v~ B FieldSites.csv
# Elevation (m)

@ Latitude (deg)

@ Longitude (deg) -
@ Latitude (generated)
@& Longitude (generated)
=4  Number of Records

© OpenStreetMap contributors
#  Measure Values

B Data Source Sheetl | by Hy O
[

SUM of AVG(Longitude (deg)): -4,696.5

67 marks 1 rowby 1 column

AVG of all Years, Drag Year to Filters



Tableau Scatter Plot with Linear Trend Line

® e Tableau - Book1
*I'E’I’ é E\ a B“ v ; |||+ - \—-L:EI |||x - g?} £ - T # Standard v §|E - r__;_:r o:g :— Show Me
Data Analytics ¢ Pages ili Columns AVG(Stand Density (tr..

Summarize = Rows AVG(Carbon Biomass ..
! Constant Line .
Filters Year
2! Average Line Sheet 2
== Median with Quartiles (All)
& BoxPlot o igii
Tt 800
Marks 2015
(0] 2016
o0 : v
Model Ao Automatic 200 2017
== Average with 95% Cl oo 5 2018
= Median with 95% CI Color  Size  Label 2019
[2  Trend Line = oh =y 50
= coo Q AO £
T Detail  Tooltip = Shape £
E CILISter : 500
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67 marks 1rowbylcolumn SUM of AVG(Stand Density (trees/ha)): 97,133

Continuous variables to Columns and Rows



Tableau Bar Graphs

| NON | #| Tableau - Our Changing Forests 2019 presentation
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3marks lrowby3columns SUM of AVG(Carbon Biomass (Mt/ha)): 587.45

Categorical variable to Columns and continuous to Rows



ArcGIS Online Screen

ArcGIS - Our Changing Forests Spring 2019 Presentation
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New Map from ArcGIS Online free account



ArcGIS Carbon Biomass
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Drag merged data .csv exported from Tableau to map



ArcGIS Carbon Biomass with Pop-up

ArcGIS - Our Changing Forests Spring 2019 Presentation
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ArcGIS Choate trees with Pop-up

ArcGIS - ChoateForestPlot1

ArcGIS ¥  ChoateForestPlotl 2 New Map ¥ Create Presentation Joseph ¥
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Can plot individual trees and link to images



ArcGIS .csv file

o e AaESYY = 1B Changing Forests Survey Data GIS Format

Home Insert Draw Page Layout Formulas Data Review View

A Calibri (Body) A A ; ab, Wrap Text General i-d . 3 ZH Insert v
IR T% Delete v

B I U~ A v Meraola Centorie v @ =0 .00 Conditional Format  Cell
= — g $ % 9 2ot Formatting as Table Styles

€ Possible Data Loss Some features might be lost if you save this workbook in the comma-delimited (.csv) format. To preserve these features, save it in an Excel file format. Save

1 I Site_Code Teacher Lat Lon Date Julian Survey Tree_ID Species_Cod Common_Nz Scientific_Nz Dbh_cm_Fall Dbh_cm_FallImagelTH Imagel

2 41.45872 -72.7886 1 Grape Speci¢ Grape Vitis sp. 6.1 6.5 https://dl.dr https://dl.dropboxusercontent.com/s/w9cj09nicqdw30x/01.JPG?
3 935 CRH-forest-0 Scanio 41.45872 -72.78859  10/11/17 284 1 2 RM Red Maple Acer rubrum 4.7 5.13 https://dl.dr https://dl.dropboxusercontent.com/s/rjzbzsx0bs716aj/02.1PG?dl
4 936 CRH-forest-0Scanio 41.45871 -72.7886  10/11/17 284 1 3 BB Black Birch Betula lenta 36 36.32 https://dl.drc https://dl.dropboxusercontent.com/s/umgyeesrdq90gxw/03.1PG
5 937 CRH-forest-0 Scanio 41.45871 -72.78864  10/11/17 284 1 4 SL Slipery Elm  Ulmus rubra 6 6.4 https://dl.drc https://dl.dropboxusercontent.com/s/9wzk3t1x01lumoav/04.JPG
6 938 CRH-forest-0Scanio 41.45871 -72.78864  10/11/17 284 1 5 RM Red Maple Acer rubrum 6 6.3 https://dl.dr https://dl.dropboxusercontent.com/s/vitumtk8ppexme1/05.JPG
7 939 CRH-forest-0Scanio 41.45869 -72.78864  10/11/17 284 1 6 FD Flowering D¢ Cornus florid 6.2 6.3 https://dl.dr https://dl.dropboxusercontent.com/s/kgkg77sorxcj800/06.JPG?d
8 940 CRH-forest-0 Scanio 41.45868 -72.78865  10/11/17 284 1 7 BB Black Birch Betula lenta 34.7 36.01 https://dl.drc https://dl.dropboxusercontent.com/s/Ite2aZipmhbrz3k/07.JPG?c
9 941 CRH-forest-0Scanio 41.45868 -72.78866  10/11/17 284 1 8 BB Black Birch Betula lenta 40.3 40.39 https://dl.drhttps://dl.dropboxusercontent.com/s/xehzm6qdcuk91au/08.JPG’
10 942 CRH-forest-0 Scanio 41.45864 -72.78862  10/11/17 284 1 9 WH Witch Hazel Hamamelis \ 2.7 2.85 https://dl.drchttps://dl.dropboxusercontent.com/s/Ihju4alumObwdq9/09.1PG
11 943 CRH-forest-0 Scanio 41.45864 -72.78863  10/11/17 284 1 10 PH Pignut Hickoi Carya glabra 2.7 2.77 https://dl.drc https://dl.dropboxusercontent.com/s/49abub3z9cm1wtr/10.JPG
12 944 CRH-forest-0 Scanio 41.45865 -72.78863  10/11/17 284 1 11 IW Ironwood  Ostrya virgin 6.9 7 https://dl.drc https://dl.dropboxusercontent.com/s/darufféyffnnw1o/11.JPG?c
13 945 CRH-forest-0 Scanio 41.45868 -72.78859  10/11/17 284 1 12 WH Witch Hazel Hamamelis \ 3.2 https://dl.drchttps://dl.dropboxusercontent.com/s/kol5nvlerc68kp7/12.JPG?d
14 946 CRH-forest-0Scanio 41.45868 -72.78859  10/11/17 284 1 13 WH Witch Hazel Hamamelis \ 2.7 https://dl.drc https://dl.dropboxusercontent.com/s/1eOuxndzazgfi6c/13.JPG?d
15 947 CRH-forest-0 Scanio 41.45871 -72.78857  10/11/17 284 1 14 HO Hophornbear Carpinus cart 3 3.22 https://dl.drc https://dl.dropboxusercontent.com/s/zhbd622co0le92r/14.JPG?¢
16 948 CRH-forest-0Scanio 41.45871 -72.78855  10/11/17 284 1 15 W Ironwood  Ostrya virgin 13 13.2 https://dl.drchttps://dl.dropboxusercontent.com/s/5rlol03jc801f1w/15.1PG?
17

18

19

20

21

22

23

24

25 | .I

26

27

28

29

30

31

32

Need Lat and Lon. Note URLSs for images
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