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Procedure

* Today, we would like to demonstrate a case:
* Show the relationship between population density and YouBike
2.0 rental data in Taipei City

* You will learn:
1) Data integration: join and spatial join
2) Calculation: calculate field and calculate geometry
3) Data selection
4) Symbology
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Display XY

* Display XY is a technique to plot point

data on the map.

* First of all, you need to define the X
and Y column for geometry settings.

XY Table To Point

Parameters Environments

Input Table

| EiEESEERERE NEWesy

Cutput Feature Class

| SiEESMEHER_ NEW XYTableToPoint

X Field

| StationPosition_X

Y Field

| StationPosition_Y

Z Field

Coordinate System

| GCS_WGS_1984
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Join & Spatial Join

*Join is to merge two
datasets together based on
the same value.

* Spatial join is to merge two

datasets based on the
same location.

Add Join

Input Table

| youbike_immediate_XYTableToPoint

i, Input Field

sarea v |{§}
Join Table
| TOWN_MOI_1130718 “] I
Join Field
| TOWNNAME - |8

[ Keep all input recards

[ Index join fields

Validate Join

Add Spatial Join ? X

Target Features

| S EESEERER_NEW_XYTableToPoint .
Join Features

| VILLAGE_NLSC_121_1130807 .|
[+] Keep All Target Features

Match Qption
| Intersect

] Permanently Join Fields
Search Radius

| ||Decima| Degrees
» Fields
» Matching Attributes
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Add Field & Data Types
aloutate some. indicators. I L
calculate some indicators Value

by Combining two or more short -32768 to 32767 16-bit integer

column value with a Specitic . 514748364810 2147483647 32-bit integer
mathematical formula.

float -3.4E38 to 1.2E38 32-bit float
* Or you want to change the
data type of the specific double -2.2E308to 1.8E308 64-bit float
column. text string or characters
= You may use “add field” .
date datetime

and do “calculate field.”
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Add Field & Data Types

B youbike iate_g¥TableToPoint E SitiEEsn=HIEE NEW XYTableToPoint #8 TOWN_MOI_1130718 X Pre cision |S the nu mber Of dlg ItS |n a number
i A election: E_"g Select By Attributes ?é’ Switch R - . ]
Scale is the number of digits to the right of the

FID Shape TOWNID TOWMNCODE COUNTYMAME TOWNNAME TOWNENG COUNTYID COUNTYCODE

1 |0 Folygon | V02 10014020 ==8 BmE Chenggong Township | V 10014 deC|ma| p0|nt |n a number

2 1 Polygon T21 10013210 EEE EssE Jiadong Township T 10013 A

3 2 | Polygon P13 10009130 EifE ERE Mailiao Township P 10009 Example- 124-82 ) PreCISlon- ? Scale- ?

4 '3 Polygon | V11 10014110 EEE . EEs : Ludas Lo chin = 11t

5 4 | Pol V16 10014160 =E5 T 9 - — : e 2 = ¥

euaen fH youbike_immediate XYTableToPoint [ SitEES BRI NEW XV TableToPoint [ TOWN_MOI_1130718 [ IR L Ro LMY (o IRRET rat- 0%

6 5 | Polygon | MNO7 10007120 E{LE

7 |6 |Polygon) K19 10007170 FEE 1 Current Layer TOWN_MOI_1130718 -

8 7 Polygon T14 10013140 EEE

9 & |Polygon TO5 10013050 EEE 3 IEI Visible Iil Read Only  Field Name Alias Data Type IZ1 Allow NULL l:l Highlight Number Format Default J Precision Scale ILength

10 9  Polygon Ki3 10005160 EEE v (v FID FID Object ID ) Numeric 0 0

11 10 | Polygon |J13 10004110 e ™ M Shape Shape Geometry () 0 0

12 |11 | Polygon K14 10005110 HEE - - = = 0 0
(v M TOWNID TOWNID Text M) 0 0

13 12 | Polygon | Q12 10010010 EE — — —
|Z; (] TOWNCODE TOWNCODE Text |:| 0 0 12

= P 0 of 368 selected ) 0 COUNTYNAME COUNTYNAME | Text 0 0 12
v 0O TOWNNAME  TOWNNAME  Text 0 0 0 12
v 0 TOWNENG TOWNENG Text (] 0 0 39
v ) COUNTYID COUNTYID Text O 0 0 3
“ 0 COUNTYCODE | COUNTYCODE | Text 0 0 0

Click here to add a new field.
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Select by Attribute

* The functionality of “select by attribute” =" o

Input Rows

could be regarded as a filter by using srceumser ]

Mew selection

conditions, which are based on column ..
values. T s

v sQL (I &t
* For example, you want to select all villages | com ez x
. . o o o . =+ Add Clause
of Taipei cities from a village shapefile of the ...
enitre Taiwan.
apply || ok
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Select by Location

* However, "select by attribute” cannot always
fulfill your objectives, since the shapefile
does not have the specific column that could
be used as afilter.

* In this case, you may try “select by location”
to select your data by using other shapefile.
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Select By Location ? X

Pending edits.
S B

Input Features @
| S EESHERER_ NEW XYTableToPoint ]
x| -]
Relationship
| Intersect v |

Selecting Features

|Ta|'pei_v1'||age

Search Distance

| ||Decima| Degrees v|

Selection Type

Mew selection v |

[] Invert Spatial Relationship

Apply | | OK |
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alculate Geometry

* As a GIS software, it may also calculate
several geometric attributes.

*Area—An attribute will be added to store the area of each polygon feature.

*Area (geodesic)—An attribute will be added to store the shape-preserving geodesic area of each polygon feature.

*Centroid x/y/z-coordinate—An attribute will be added to store the centroid x/y/z-coordinate of each feature.

*Centroid m-value—An attribute will be added to store the centroid m-value of each feature.

*Central point x/y/z-coordinate—An attribute will be added to store the x/y/zcoordinate of a central point inside or on each feature. This point is the same as the centroid if the centroid is inside the feature; otherwise, itis an inner
label point.

*Central point m-value—An attribute will be added to store the m-value of a central pointinside or on each feature. This pointis the same as the centroid if the centroid is inside the feature; otherwise, it is an inner label point.
*Number of curves—An attribute will be added to store the number of curves in each feature. Curves include elliptical arcs, circular arcs, and Bezier curves.

*Number of holes—An attribute will be added to store the number of interior holes within each polygon feature.

*Minimum x/y/z-coordinate—An attribute will be added to store the minimum x/y/z-coordinate of each feature's extent.

*Maximum x/y/z-coordinate—An attribute will be added to store the maximum x/y/z-coordinate of each feature's extent.

sLength—An attribute will be added to store the length of each line feature.

*Length (geodesic)—An attribute will be added to store the shape-preserving geodesic length of each line feature.

*Length (3D)—An attribute will be added to store the 3D length of each line feature.

Line bearing—An attribute will be added to store the start-to-end bearing of each line feature. Values range from 0to 360, with 0 meaning north, 90 east, 180 south, 270 west, and so on.
sLine start x/y/z-coordinate—An attribute will be added to store the x/y/z-coordinate of the start point of each line feature.

sLine start m-value—An attribute will be added to store the m-value of the start point of each line feature.

sLine end x/y/z-coordinate—An attribute will be added to store the x/y/z-coordinate of the end point of each line feature.

Line end m-value—An attribute will be added to store the m-value of the end point of each line feature.

*Number of parts—An attribute will be added to store the number of parts composing each feature.

*Number of vertices—An attribute will be added to store the number of points or vertices composing each feature.

*Perimeter length—An attribute will be added to store the length of the perimeter or border of each polygon feature.

*Perimeter length (geodesic) —An attribute will be added to store the shape-preserving geodesic length of the perimeter or border of each polygon feature.

*Point x/y/z-coordinate—An attribute will be added to store the x/y/z-coordinate of each point feature.

*Point m-value—An attribute will be added to store the m-value of each point feature.

*Point x- and y-coordinate notation—An attribute will be added to store the x- and y-coordinate of each point feature formatted as a specified coordinate notation.
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Calculate Geometry

 But, ...

*Area (geodesic)—An attribute will be added to store the shape-preserving geodesic area of each polygon feature.

*Centroid x/y/z-coordinate—An attribute will be added to store the centroid x/y/z-coordinate of each feature.

*Central point x/y/z-coordinate—An attribute will be added to store the x/y/z-coordinate of a central point inside or on each
feature. This point is the same as the centroid if the centroid is inside the feature; otherwise, it is an inner label point.

*Minimum x/y/z-coordinate—An attribute will be added to store the minimum x/y/z-coordinate of each feature's extent.
*Maximum x/y/z-coordinate—An attribute will be added to store the maximum x/y/z-coordinate of each feature's extent.

*Length (geodesic)—An attribute will be added to store the shape-preserving geodesic length of each line feature.

*Line bearing—An attribute will be added to store the start-to-end bearing of each line feature. Values range from 0 to 360, with 0
meaning north, 90 east, 180 south, 270 west, and so on.

sLine start x/y/z-coordinate—An attribute will be added to store the x/y/z-coordinate of the start point of each line feature.

sLine end x/y/z-coordinate—An attribute will be added to store the x/y/z-coordinate of the end point of each line feature.
*Number of parts—An attribute will be added to store the number of parts composing each feature.

*Number of vertices—An attribute will be added to store the number of points or vertices composing each feature.

*Perimeter length (geodesic)—An attribute will be added to store the shape-preserving geodesic length of the perimeter or border
of each polygon feature.

*Point x/y/z-coordinate—An attribute will be added to store the x/y/z-coordinate of each point feature.

*Point x- and y-coordinate notation—An attribute will be added to store the x- and y-coordinate of each point feature formatted
as a specified coordinate notation.
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Calculate Geometry

©  This tool modifies the Input Features

Parameters Environments

Input Features

| WVILLAGE_MLSC_121_1130807

Geometry Attributes
Field (Existing or New) @ & Property

® |Area ~ ||Area {geodesic)

Area Unit

| Sguare Kilometers

Coordinate System

| TWD37_OK
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Calculate Field

* ArcGIS Pro not only can calculate the
geometric metrics, but also can calculate
several mathematical indictors.

* For example, you may use "population” and
“area” to calculate the “population density.”
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Calculate Field ? X
0 This tool modifies the Input Table X
Input Table
| VILLAGE_NLSC_121_1130807 .|

Field Name (Existing or New)

| PopDensity . |{§}
Expression Type
| Python - |
Expression
Fields ? Helpers ?
VILLAGE ~ || .as_integer_ratiof) -~
H_CNT capitalize()
P_CMT center()
M_CNT .conjugate()
F CNT .count()
INFO_TIME decode()
Area . .denominator()
PopDensity * | _encoden

Insert Values M Y At
VILLAGE_MLSC_121_1130807 PopDensity =

N13EeETHEAORE FE SdbM.csv.P_CNT! / !~
VILLAGE_NLSC_121 1138887.Area!

Code Block

Enable Undo (D | Apply || OK |
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Symbology

* Geographic visualization is an important approach to demonstrate
the distribution of a specific feature in space domain.

* In ArcGIS Pro, it allows various combination of visualization
methods.

* Due to the time limitation, we only introduce the single and
graduated illustration.
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Symbology

VectorData | © Command Search (Alt+Q) I Chun-Hsiang - B SEASASHES: € @ ? - 5.
Graduated Colors = m-or oo o= -
er @ % % Attributes (ﬁ\" TCE‘ &1 Pause £ Lock r’f:» ] Sync
.lm._. ao N =
s Explore 7~ “™ Bookmarks Go Basemap Add Select Select By Select By - '7‘ Clesr Measure Locate Infographics Coordinate £ View Unplaced Conveit | i Download; X Semove
(i) Copy Path v To XY v Datav ~  Attributes Location " 750m To v - v Conversion @Momv - Map v
Clipboard Navigate N Layer Selection N Inquiry Labeling N~ Offline ~
Contents v a x| [ElMsp X Symbology - youbike_imm... v 8 X |Catalog v X
4k — |Project Portal Computer Favorites =
T |Sea'th i Vl Jinshan i @7 Bi= ? ‘El = [proect P i =
Ta = (€ | Search Project L v
O/ HBok Primary symbology dhd ’
— 21| ¢ gl Maps
B !
Drawing Order ‘Graduated Colors | 5
4[E] map v f5l Databases
b (] Taipei_MRT Normalization |available_rent_bikes H b B2 Styles

4[] youbike_immediate XYTableToPoint

Method

sno / available_rent_bikes
© 7248000 - 38470000
© 38480000 - 71450000
© 71460000 - 125000000
© 125100000 - 250100000
® 250200000 - 500100000
4[] SHEESHERRE_NEW_XYTableToP...
o
4[] Taipei_village
PopDensity
[ 0.000000 - 4926.550804
[ 4926.550805 - 11426.561634
[ 11426.561635 - 17152.344537
[ 17152.344538 - 22249743864
I 22249.743865 - 28290.268458
I 28290.268459 - 35032.585006
Il 35032.585007 - 42800388306
I 42800.388307 - 52522.947208
I 52522.947209 - 68843.193602
I 62243.193603 - 106570.603362
4[| Taipei_town
|
4[] TOWN_MOI_1130718
|
4[] VILLAGE_NLSC_121_1130807
O
World Topographic Map
[v] World Hillshade
4 Standalone Tables
B ShiESsnEREE NEW.cv

Classes

7
\ Zhonghe
- District

Color scheme

Classes | Histogram | Scales

4 il Folders

Natural Breaks (Jenks) ~
L 4 7 Vectorata

b B .backups
b @l busstop
b i GpMessages
= - More v <
b B Importlog
 Upper value .‘ Label b FH(E)R(TWDI7_12145)1130807
< 38470231.0.. ‘7248000-38... b (E T E)RSBOWDITES..
< 71445583.4... |38480000-7... v B scratch.gdb

I

£ 125028263.... | 71460000 - 1... b HB VectorData.atbx

| (=) Taipei_MRT.shp
Teipei_town.shp
Taipei_village.shp

[ youbike_datajson

1

250059546.5 | 125100000 -...

I

500119094 | 250200000 -...

D youbike_immediate.json

13 RTREADZ HES..

MARK_{EiEE%_1130216.c5v

youbike_immediate.csv

SLEESHERER NEW.cv
b il Locators

v | 1:155,466 >

BV Lpas
B2 v
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Symbology

VectorData | 0 Command Search (Alt+Q) Chun-Hsiang - BTSSR ASHIES S ? =
Graduated Colors = = = > .
er @ % %] Attributes i ] % (ﬁ]\” ?c% &1 Pause £ Lock —F | i‘?‘ Sync
Paste =F YVFY Explore 7~ “¥ Bookmarks Go Basemap Add Select Select By Select By 0 Clear Measure Locate Infographics Coordinate £ View Unplaced Convert | Download = Remove
R @ Copy Path < v To XY v Datav ~  Attributes Location ! 7o0m To v ~ ~ Conversion | {2 More v v Map v
Clipboard Navigate N Layer Selection N Inquiry Labeling N~ Offline ~
Contents v 8 x| ElMp X Symbology - Taipei_village v B x | Catalog v X
o ; ; =
T |Sealrh » V] y‘ @ 57 ? '&I = | Project Portal Computer Favorites =
I ©) | a[F] search Project L v
E 8 E / BE‘F & Primary symbology A\ ”‘?‘ ki
: | 21| ¢ g Maps
Drawing Order [Graduated Colors |
Field PopDensity ’ BB Roclicres
AL b f5l Databases
o N e =
4[] Taipei_MRT <None> b &2 Styles
9, Method Natural Breaks (Jenks) ~ 4 F§ Folders
4[| youbike_immediate_XYTableToPoint Classes b ia VectoiDats
" . Colorschome [ <] 8 | b Vecomaged
4[] SiEESEERERE_NEW XYTableToPoint b s
o | =
PP - b Bl busstop
E— Classes | Histogram | Scales |
4 W\ﬂl‘lg! =
‘ . % b i GpMessages
PopDensity = - More v z
[ 0.000000 - 4926.550804 . ) b @ Importlog
[ 026 550805 - 1142651634 :uppesvalte | |[uabel T b H(E)ROWDI7_1215%)1130807
v | = 4926.550804 |0.000000-4... | = = =
[ 11426.561635 - 17152.344537 = ‘ | P EE T E)REEOWDITER.
[ 17152.344538 - 22249.743864 | s 114265616.. 4926.550805... b B scratchigdb
|
[ 22249.743865 - 28290.268458 | = 171523485, | 11426.56163.. b EE VectorData.athx
28290.268459 - 35032.585006 T 5 St
m 22249.7438.. ‘\17152.34453...} [J Teipei MRTshp

“
1A

Il 35032.585007 - 42800.388306
I 42800.388307 - 52522.947208
I 52522.947209 - 68843.193602
I 62243.193603 - 106570.603362
4[] Taipei_town
=
4[] TOWN_MOI_1130718
|
4[] VILLAGE_NLSC_121_1130807 J | ) >
O 3RS { i E-Dlst:lst S £ ’ d > ' P Sl
: 5/ ’ 7
World Topographic Map o ’ (4 e g p P
World Hillshade
4 Standalone Tables
M ShiEEsnEREE NEW.csv
[ youbike_immediate.csv
B 13565 THEADRS_HE Siicsv Qf‘r

Y L2 5
2 (A \ » ¢ ™ < : :
1:155,466 t 121.4733561°E 24.9291841°N v

Teipei_town.shp
d| Taipei_village.shp

< 28290.2684... } 22249.74386...

35032.5850... | 28290.26845...

.
s

D youbike_data,json

“«
"

42800.3883... |35032.58500...
: [ youbike immediate.json

! BEETREADZS HES.
68843.1936... |52522.94720...| MARK_SEE S 1130216.c5v

«
in

|
52522.9472... | 4280038830...

.
"

KMew aipei A7y : ‘ : : ‘ ‘
éltyp\» 4 \ ik ‘ BN =, : j 106570,603... |68843.19360.. youbike_immediate.csv
) Zhonghe .. 3 : A ‘ SEESEEREE NEW.csv

EemmEEEECC}

Rl
"
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