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Outline

* Extract (Clip/ Select)

* Overlay (Union/ Intersect/ ldentity/
Erase)

* Proximity (Buffer/ Near/ Create
Thiessen Polygon)

* Dissolve
* Density (Point/ Kernel/ Line)

* Polygon to Line/ Join Features/
Feature to Point

* Symbology

Chun-Hsiang Chan (2025) | Geographic Information System




Download Datasets
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https://alerts.ncdr.nat.gov.tw/DownLoadNewAssistData.ashx/12
https://segis.moi.gov.tw/STATCloud/QueryInterfaceView?COL=wLJNFldDLoJ3PrnBLaYYPA%253d%253d&MCOL=rWS%252fmg2vEp%252bVVdmy5Od9rw%253d%253d
https://data.gov.tw/dataset/25128
https://data.gov.tw/dataset/156810
https://data.gov.tw/dataset/7440

Lab Practice Outcome

Today’s visualization Outcome
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Lab Practice Outcome

Point Density Kernel Density Line Density
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Lab Practice Outcome

Intersected DF Buffer with Thiessen Polygon Erase Daan District
UPs Locations
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Lab Practice Outcome

Simple Symbol Unique Colors
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Lab Practice Outcome

Graduated Symbols Proportional Symbols - Dot Density -

g \ u cnang 4 7
/">/" 101A -

tungas er fu

L G A C R G BT e
lu chany J e $ ¢ \ : . 4
qlu chang . 101A] — ﬁ; \) A l /& ““‘ | \ 4P VA :

Luzhou Luzhou 2
District istri
t District A Ga
(sA,
$hu Hong Qin Shu Hong Qin
Shu Hong Qin Shul Park ok
Shu Park ] g Xizhi District
7 |
el L
P ioeal % &) !
@ (W ot (1)

=l 7
\ ng lan S8 -
b ;.Y\ / r;‘y ‘=
o) ; = A (@l v |
:'O'O// \c} / KO/,/ [4~./( (.Q’ AN N . Taipei . ; i \\‘
Taipei (2 &2 IO —77% § : I \ ipei w8 3 - 4 L LAY
s 77 Yongheog ) g ; Y B ity District . R ;{t); Yonghull s\ . A5 or) Ay
DisyhtY District 00T . O \tos[Se o | larker M\ EShitkeng “ P s District i e ¢ R Tk NS L)
nt Market J‘g =\ Shenkeng Ky A Zhonghe \\ District 7 ) B (Market ) > 2 enkeng » 2%
Zhonghe 0 q%/ﬁ./ o) }2, District Yy R | District @ " 4 { Zhonghe U District S ) (8
District Oty ¢ > - ¥, smd; | J 3 District ¢ - Shiding N
N7 y i fo/u” b e s ol [ 0 \ : . $ ; e 3 N\ . District _#
2 7 B L ¥ &) (3]
® 57 v 7 PN O (oA " - 9 : LIRS 6 v % =y N A
,«\\\ \\"‘2\' ¥ } .(a rf‘ : if‘ \ ) ‘\ \. 7 ‘ AN R } % (r’.,i 7
o f o | M ¢ P B Xindian © / s { e /"\D s
NS F 1 o -4 (4P 4718 ] Indi K N N \ ) . 4 (A 4718 \
% Xindian / 3 ) District oo o Xindian © | At
p p o ) District \«74;*\._,\ _ P 0 Y’ * X 475/ v A District . ‘v -d" b P AN ‘) |
» R Jwidl 1Y il a5 [l N D S L ’ ¢ &N RO a2 8 W Bl

Chun-Hsiang Chan (2025) | Geographic Information System



Lab Practice Outcome

Pie Chart Stacked Chart
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Lab Practice Outcome

Single Symbol
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Lab Practice Outcome

Graduated Symbols
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Analysis Procedure

Extract/ Overlay/ Proximity/ Dissolve/ Density
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Abbreviation:

Analysis Procedure 2. Uity pole-> UP

1)
2)
3)
4)
5)
6)

7)
8)
9)

Set Map CRS configurations

KMZ to Shapefile with online tools

Load all datasets

Buffer analysis for DF polylines with 100m

Near analysis for finding the nearest UP from DF polylines

Near analysis for finding the nearest UP from the 100m buffer area of DF
polyline (abbrev. as 100m-DF-buffer)

Intersect analysis for selecting all UP within the 100m-DF-buffer

Union analysis for the 100m-DF-buffer

Dissolve the CODEBASE layer to a CODE2-resolution layer

10) Clip CODEZ2 layer by the 100m-DF-buffer
11) Add Field and Calculate Geometry for each DF-CODE2 area
12) Join the clipped layer (above) to CODE2 layer by CODE2 ID
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Abbreviation:

Analysis Procedure 2. Uity pole-> UP

1) Add field and calculate field to compute the proportion of DF-buffer areas

2) Find and Replace all <Null>to zeros in the columns of “DFArea” and “Proportion”
3) Dissolve by CODE2 and X DF Area and proportion

4) Point Density for calculating UP density

5) Kernel Density for calculating UP density

6) Create Thiessen Polygon for UP

7) Dissolve road all together by “;J@ig”

8) Polygon To Line for converting dissolved road into a polyline feature

9) Line Density for calculating road density

10)Select by Attribute and Export Features to export Daan from Taipei Village layer
11)Select by Attribute and Export Features to export Taipei City from Taipei Village layer
12)Identify dissolved road by Daan layer

13)Erase idnetified Daan layer by Taipei City layer

Chun-Hsiang Chan (2025) | Geographic Information System 14



et Map CRS configurations

onfiguration with self-defined TWD97TM2 Taiwan as previous w

Set map CRSc
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KMZ to Shapefile

Search :: https://mygeodata.cloud/converter/kml-to-shp
We convert our uploaded KML/KMZ to ESRI Shapefile

Convert KML to SHP Online

Enjoy fast and easy to use online converter for geospatial data!

Jpload your KML File and Convert

Convers
Upload your KML data
Maps and GPS de
(widely used in softwar

SRI ArcGIS and Arcview),

Notice to KML format - O
supported

I, UTF-8, UTF-16 o

Please note that your data will not be shared to anybody unless you do it yourself.

Srted co

Our online converter of Keyhole Markup Language format to ESRI Shapefile format  MyGeodata Converter supports more than 3 000 coordinate systems - including
{KML to SHP) is fast and easy to use tool for both individual and batch conversions.
mats

. WGS84 * WGS 84/ UTM zone
ETRS89 / LAEA Europe © EDS0/TM27
ETRS89 / UTM zone 30N (N-E) « Amersfoort

coordinate reference systems. If the
ent or not recognized correctly, it

rdinate system of
s possible to assi

D New
is not pr

n the

* ETRSB9 / UTM zone 29N * Pulkovo 1942 / Gauss-Kruger
correct one. Then it is possible to transform your data to any other coordinate » MGl / Austria A ambert o ST
reference system. * GDA94/ MGA zone 54 .

* GDA94 / MGA zone 55 .

Files can be uploaded using muftiple selections or packed into any supported format
(ZIP, RAR. 7. TAR. GZIP). If the input format is directory-based. it is necessary to
pack whole directory - not only the content « Pseudo-Mercator. Spherical Mercator, Google Maps, OpenstreetMap, Bing
* OSGB 1936 / British National Grid - United Kingdom Ordnance Survey

* ...and 3000~ other coordinate reference systems

* RGFI3

Lambert-93

To avold considerable servers loads we had to set conversions limits for each user -
f you exceeded the limit. you may register a prepaid plan

SHP. K ersion S am

Drag & Drop Files Anywhere or Add Files by Browse

If your ata contains any directory, please pack all the file structure to ZIP. RAR, 72, TAR or G2IP first
After il cata are uploaded, you Can continue.
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KMZ to Shapefile

Download the converted ESRI Shapefile

nygeodata cloud

e MyGeodata Converter

Conversion Result

Your data were converted

* Output format: ESRI Shapefile
cordinate system: EPSG:4326

* To es 6
* Totalsize: 73.59 kB

Ge@rigscrssing
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Openin Finder
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Load All Datasets
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Buffer Analysis for DF Polylines with 100m
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Near Analysis for Finding the Nearest UP

from the DF polylines

== S <
Project  Map  Insert  Analysis  View  Edit  Imagery  Share  Help Feature layer  labeling  Data

D) &= ModelBuilder

i python «

MyProjectd | £ co

B @ B & B s

Linear Referencing

@ & [ Bl B oy am B EO

Chun-Hsiang - ETSEASASpEES € A 2

¥ Geoprocessing

History Ready To  Tools Parwise  Summarze  Spatial Painwise  Optimized Hot. Feature  Raster Data  Suitability Visibiity Exploratory Simulation Network Neighborhood Geostatistical Business Data Raster  Function
4 Environments Use Tools~ Buffer Within Join Ciip Spotanabsis v | Analysis- Anabysisv | Engineering Modeler Analysis 3D Analysis~  ~  Amalysicv  Explorer Wizard  Analysis~ Interop~ | Functions~ ~ Editor
Geoprocessing ] Tools Portal Waorkflows Raster
Contents
T [search

Drawing Order

JEvap

alv]eEELL

o

4

<

|v BimrERERER

N
S

SET _Buffer

N

D\%\D\a‘\ 1

97_63000_U0200_2015

-~
)
?

Bk

<

VILLAGE_NLSC_121_1130807

R & gl
<0

orld Topographic Map

forld Hillshade

( TN [T 7 \?'_—,Kf[ ﬂ

s

[

|
[ I 17 /‘
1:22,268 -] BB

|
ol | 121.5243686°E 25.0689984°N v

® Near

@ Thistool modifies the Input Features

Parameters Environments

Input Features

[stmzEmEszs

Near Features (%)

o

x| gmEnnTEesERes

Search Radius

[ 100] [meters -]
[ Location
() Angle
Method
[ Pranar -
Field Names
Property (&) Field Name
Feature ID - |[nEarRFiD
Distance ~|[Near_pisT

Distance Unit

Meters

2
[N |2 Catalog Geoprocessing

Chun-Hsiang Chan (2025) | Geographic Information System

Geoprocessing

®

Near @

®  This tool modifies the Input Features x

Parameters Environments

Input Features

BNt

Mear Features @

X | gEENLAEELERER v

Search Radius

‘IDDHMeters »

[ Location
] Angle
Method

|Planar

Field Names

Property @

Field Name

Feature ID

~ || NEAR_FID

Distance

~ || NEAR_DIST

Distance Unit

| Meters

21



Near Analysis for Finding the Nearest UP from
the DF polylines
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Near Analysis for Finding the Nearest UP
from the 100m-DF-buffer

BB gEoyo s MyProjectd [ Commana searen -0 | Chun-Hsisng - U SEEEAS#EES € [ o X .
Project  Map  Insert  Analysis  View  Edit  Imagery  Share  Help Table Featurelayer  Labeling  Data Linear Referencing Geoprocess'ng o J;l b4
o cut ‘é, @ o2 Em 7@7 E% 1 Add Data From Path F@ E2 Attributes % ﬁ]“ ?CE' i Pause £ Lock i;‘ T sync
0 el T - ey = & —
Paste () Copy Explore *~ ©¥ Bookmarks Go | Basemap Add - abie ToPoint Select Select By SelectBy (9 Clear Measure Locate Infographics Coordinate £5¢ View Unplaced Convert | Download £ Remove Near
[ Copy Path 5 “ Toxv Data - (2 Add Graphics Layer - Mtributes Location 1 700 To ~ 5 5 Conversion | ¢ More ~ v M:
Clipboara Navigate ® Layer Setection Il Inauiny Lsbeling = offiine 5 ~
Contents v i x [Elmp x ~  Geoprocessing vE X
¥ [seor ® Near ® #  This tool modifies the Input Features x
=E0d/ RO A @ This tool modifies the Input Features x
— Parameters Endronments @ Parameters Environments @'
Drawing Order
Input Festures
‘EMZ;E i Bufer @ /-
2= NesrFesturs ©) Input Features
: x[amEnoTmELEEER -] — N
@ EymrERERER - =t E
< \ e SEH LT O EESER Buffer v
Search Radius
4[] B ERESEA Buffer 100] [Meters -]
m O tocaton Mear Features @
4[] 687_63000_U0200_2015 ) angh
ngle -
. s % | SEENLCIEELERER v | ™
“ oa Planar -
O Field Names —~
4 ) VILLAGE_NLSC_121.1130807 Property (&) Field Name - [i
= Festure D | [MEARFID
Distance ~ || NEAR_DIST
[ World Topographic Map = -
%] World Hillshade - Search Radius
Distance Unit
vetes - | 11}EI| |Meters d |
[tazs  C[[B@EzA | 121.5811116°E 25.0905080°N | 8 Selected Features: 0 | [ | 11 | & Location
B S ERENEE v
ield: [ Add [ Calculate  Selection: [gg Select By Attributes B switch £ =] = = AﬂgIE
OBJECTID* Shape* Name tERe smze Be BEEe AEE BUFF_DIST | ORIG_FID. Shape Length Shape Area | NEAR_FID NEAR DIST -
2121 Polygon | SEDFO21 smoro2t BEE & 23058 BLTLNEEEE 100 | ooasres| ocooozs|  sme o Method
2|2 Polygon TDF022 DRz mEes #3050 srtHERLE 100 2 oozses| ooomez| 513 o
ENEE Polygon | 3£HDFO23 3DF023 nER [ #3pare EETLAEELE 100 2 0.012071|  0.000008 El gl | Planar w |
2|2 Polygon  EDFO4 s:mDFo24 nEE " asnorr T AERLE 100 3 ooita| ooooots| 1032 [
25|25 Folygon  TDFO25 37DF025 *& mmns #3tA281 srtElEAER 100 22| ooesss| ooooors|  1e2e7 o
e Polygon 3LTIDFO26 3£7TDF026 3 23205 100 25 ooosas| ooo006 500 0000145 Field Mames
27 |27 Polygon | 3£ADFO27 3LFEDFO27 -3 £3A204 100 26 0.009573 0.000006 501 o -
5 e smor smoron o woem s W omw oww w0 o Property Field Mame
29|29 Polygon | 3LTIDFO29 3LTDF029 AT -3 #3t051 100 28 0.015447 0.000013 74 o
O e o o T T TR B | Feature ID w | | NEAR_FID |
e Folygon | TDFO31 3m0F0s1 f 3 23013 EATIUEEEE | sEEE 100 0 ooloss| ooooor| 152 o
2|n Polygon  TDFOS2 3mDF032 == mEEn 23a207 SITRUERRE | EEAE 100 31| oomozr| oooomss| 216 o -
-
33 Polygon | SDFOS3 3:70F033 sEns 23A206 BATRUERAE | AwE 100 2| oomos2| oooooss| 2326 o | Distance | | MEAR_DIST |
34|34 Polygon TDFO34 3hDF034 mEem #3th26 SATEEECEE | mEETOE 100 3 ooowrs| oooooos| 17126 o
3535 Polygon  TDFO3S 3£DF03S mEEn 234200 SITEEECAE | mEEICE 100 a|  ooi0se7| ooo0r| 17127 o | w | | |
3836 Polygon  ETDF036 27DR036 sEns 23050 EiTEEEAQE | mEEEE 100 35| ooons| oooo007| 1675 [
| Falygon | TIDFOIT 3£DF037 S [ 23ta291 SitEEESEE | EREE 100 3 ooame| oomoz1| 167 o
3838 Polygon ETDFO3S 3rDR038 e 23az02 sitmEEEEE REcE w0 37 oowsis| ooxor7| 17040 000017 Distance Unit
333 Polygon | STEDFO3Y 3:m0F03 sEns 23A288 BATAEEASE | <AUEETTE 100 38| ooto3| 0000007  2sent| 0000335
Enable Undo (I
w]40 R0 sEen SRTAAEARE 100 B 0000007 [ Meters hd

Palygen

[B] = 1« ¥ oofs0seiected

#3053

Chun-Hsiang Chan (2025) | Geographic Information System

FAUEE195

0010125

Filters:

27627

- — 008 v 2

Near completed.

View Details Open History § Suggestions

Cetalog | Geoprocessing

24



R =N v s
Project  Map  Inset  Analysis  View  Edt  imagery  Share  Help Feature Layer  Labeling  Data

cn Goe b | B0 g s sssosscenem | (5] [y [ Saees

paste B Comr Explore *% ©¥ Gookmurks _Go | Basemap Add - PHETOPOI | Gy Goecrpy Setectiy B SN
- [ copyPuth > & - ToX ~ " Data~ & Add Graphics Layer v Aurbutes Location &8 ZoomTo
cipbosa Havgate wres setetion 0
Contents v 2 x [Elmp x
T [ Seorch P~ ~.
O/ HBok .- A
. .
Drawing Order .
a[Flmep }
s[Fenanoamezmzen \ %
5 .

.
0y

Bim s EREREE Suffer

[l

N
0

3000_U0200_2015

O

5
&
4

0

MyProjects | 0 s -0

Linear Referencing

Ta

Measure Locate Infographics Coordinate
- - ~ Com

Inquiny

s EiPause Gilock [l El

= sk Remor
Wit View Unplaced ot | Download EX Remave

wersion | 2% More ~ 3 Map~

Labeling o} ottine [

= Pop-up
ERELLOTERLEERR (1)

N
<

[Taipsi

) World Topegraphic Map
| World Hillshade —

R 128 - Taipei

County  Taipei
fypetick  cement
D £71514D%9

TWD_S7X 30773561250

WDO7Y 277567

9

ltete 5 Copy

AAlEEE
e ]
REEALE

© w0
o s
a2 a
- d 1011 5723831 25.0882802°N
“ VoGO DR SO =
4 a5 Fotygon TR0 70RO -
% 46 Folygon LTIDF06. 70RO 28
a7 a Fongon mOF0ST E
40 Poygen EmorF0s stmoross £
Fonygon TR0 o) E
50 50 Folygon %TIDFOS0 #75DFOS0 -

Click to add new row,

Bl E 4 Pl 1of S0selected

RAE-RIE

Chun-Hsiang - « ? - 0O X
—
Mear
© s tool modfies the Input Features x
Parameters Environments 7
Input Festures
— BLTIERERES Buffer - ad
D) Usethe selected records: 1
Near Features ()
e suEnLTERLERSR -
"\ @D sethesetectearecords 1
| Search Radius
100] eters -
| Location
| Angle
Method
( Planar -
e Field Nore
| | [Feature 1D ~|[Mear_FiD
\ | Distance ~]|[Near_oisT
| | -
\ ." Distance Uit
\ \ Meters -
48 selected Festures:2 | (3 | 11
BUFF_DIST ORIG_AD Shape Lengih Shape Arca NEAR_FID NEAR DIST g
100 31 oomozr| ooooss i 0
100 2 oouosz| ooz 0
100 5 000373 0.000005 o
100 3 0ot0seT| 0000007 0
100 3 oowoes|  oooeor 0
100 3 oowms|  noogo2t 0
100 5 oowat3| ooodor 17040 0000175
100 » 0ows3| coodess  2sem
100 »  oownzs 2en o
100 P 2613 0
100 @ 206m2 0
100 a 278 0
100 T 2560 o
100 “ oo 28512 0
100 a5 osams 26523 0
100 4 ooowss 4 ]
100 @ oouan 26400 o
100 4 ooz 0oo0ie 2688 0
100 r 0015916 0000012 28106 00000 Ensble Undo (I [ ®) Run ~
Y Near completed.
- Dass 0 § Suggestions =
Fiters: Tl - — + 100% - |2 Cotalog | Geoprocessing

[Buffer] Observation the Nearest Point

Chun-Hsiang Chan (2025) | Geographic Information System

25



Intersect Analysis for Selecting All UP within
the 100m-DF-buffer
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Intersect analysis for selecting all UP within
the 100m-DF-buffer
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Observation :: The Overlap Areas
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Observation :: The Overlap Areas

BEE@@ovcr s

4 7] G97_63000_U0200_2013
O
4 (7] Road
=
4 (7] VILLAGE_NLSC,_121_1130807
(]
) World Topographic Map
(7] World Hillshade:

Project  Map  Inset  Analysis  View  Edt  imagery  Share  Help
B Qe [ -0 | EE gy B s romomn
puste B P pere AR ED g G | Bosemap XY Tble o Point
~ [ CopyPath =€ v XY = Data~ 5 Add Graphics Layer
Clipboard Mavigste [ Layer
Contents v 8 x [Elmep x
T | Search s V]
O/ 5 &k
Drawing Order
s[Emep
4 (7 B ERBNER BufferIntersect
A
-0
0
407 BmrERENRR
4 Bm I EREWRT Buffer

I —

(OBJECTID a4

Name 3rMDF044

167 3MDF044

RERe -

BERe &

R 154285
\ FRE EisnEERLE

EER £ L

BUFF_DIST 100

ORIG_FID 43

Shape_Length 0019146

Shape_frea 000002

NEAR_FID 26640

INEAR_DIST o

410f1r 121.5862734°E 25.0930805°N

MyProjects | 0 com Chun-Hsisng - BB &8 7 - 0O x
Feature Layer  Labeling  Data Linear Referencing
2 Arvibunes B g g A ac D sy
Bifo- =8 & w TioE| BT
Select Select By Select Messure Locate Infographics Coordinste P! Convert | Download ’
" Amnbutes Location ' Zaom To SR P Conversion | More - < Map
Selection I Inquiry Labeling [} Offline 7 ~
¥ Symbology - SETHATTRLERRNE vax
s

PEEY 4 =

Primary symbology
Single Symbol |
Symbol .

wed | ]

Description

IR Buffer (1)

Em+ AR WRRT _Buffer - EHDF044

14325 Q=Y E

121.5858441°E 25.0937469°N v |11 | D Catslog Geoprocessing Symbology

Chun-Hsiang Chan (2025) | Geographic Information System

29



Union Analysis for the 100m-DF-buffer
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4 262 Polygon ZM  A6304-02 4760.063808 541965899415 <Null= <Null> 5 A6304-02 1813740807  150367.424684 0150386 14 262 PolygonZM | A6304-02 4760063308 941965899415 0.150386 <Null> 5| A6304-02 1813.740807 | 150367.424684 0.150386
15153 Folygon ZM | A6302-78 9607.669741  1707169.357237 | <Null>. <MNull> 3 | A6302-78 1923.824342 | 139934.643422 | 0.139951 15 153 Polygon ZM | A6302-78 9607.669741 | 1707169357237 | 0.139951 <Null> 3| A6302-78 1923824342 | 139934.643422 0.139951
16 634 Polygon ZM | A8303-38 20808.8509  9070671.516963 <MNull> <Null> 12 A8309-38 147456107 | 112854.126264 | 0.112867 16 634 Polygon ZM  A6309-38 20808.8809 9070671516963 0.112867 <Null>. 12 A6309-38 147456107 112854126264 0.112867
7T Polygon ZM  A8311-17 13066.012269  3220618.787599  <MNull> <Null> 23 Ag311-17 1853457036 86282.844281 0.086294 17 741 Polygon ZM | A6311-17 13066.012269 | 3220618.787599 | 0.086294 <Null> 23| AB311-17 1853457036  86282.844281 0.086294
18 829 Polygon ZM  A6312-06 2328.184118  184508.267254 <Null> <Null> 29 A6312-06 1219.222449 | 61707.009662 | 0.061715 18 829 Polygon ZM  A6312-06 2328184118 184508267254 0.061715 <Null= 29 A6312-06 1219.222449 61707.009662 0.061715
19 783 Polygon ZM | A6311-59 10170.099947 | 2267933.025032 | <MNull> <Null> 26 AB311-59 1284340514 58438.938303 0.058446 19 783 Polygon ZM | A6311-59 10170.099947 | 2267933.025032 | 0.058446 <Null> 26| AB311-59 1284340514 | 58438.938303 0.058446
o515 poygena Acoser sz o i < 7 hexser teiraTrene | sTssaaonst| acstos T e CHGED @D e i [ —
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Columns of “DFArea” and “Proportion”
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Find and Replace all <Null> to Zeros in the
Columns of “DFArea” and “Proportion”

EE G97_63000_U0200_201_Dis_Clip

63000_U0200_201_Dissolve

Selection: [gg Select By Attributes

<Mull= | 2 ¥ Findin: DFArea, Proportion
0 - =2
[l G97_63000_U0200_201_Dis_Clip = G97_63000_U0200_201_Dis_Clip

Field: Selection: [gg Select By Attributes £ Switch Field: [ Calculate | Selection: [z Select By Attributes ZY Switch
< Mull= -| & % Find in: DFAres, Proportion <Null> +| B2 ¥ Find in: DFArea, Proportion
] .| = z 0 .| = 2) 1746 replacements made

OBJECTID * Shape * CODE2 * Shape_Length Shape_Area DFArea  Proportion OBJECTID CODEZ Shape_Length Shape_Area DFArea ~ OBJECTID * Shape * CODE2 * Shape_Length Shape_Area DFArea Proportion OBJECTID CODE2 Shape_Length Shape_Area DFArea v
9 oLy FUIYQUIN LIV | AO3US-33 OUT 434030 ZOLO1.631 130 [ GUTOUIS  USI0S1Z 11| HO3UP-33 443.£00000 TUUY 343030 | U.U 10073 Bl °— FUIygun LW | ABOUS-33 Oui 434050 L0200 1034 130 LUV U.I308TL 11| Ho3US-33 H443.£00000 TUUI3.85U50 | UUIWUID
30 645 Polygon ZM | AG310-10 2309.602429  182630.136277 0.008761  0.047969 16 A6310-10 366364512 8759.605932 0.008761 30 | 645 Polygon ZM | AG310-10 2309.692429  182630.136277 0.008761  0.047969 16 | AB310-10 366.364512  8759.605932  0.008761
3 | 648 Polygon ZM | AG310-13 2178017894 | 93649349951 0.007315  0.078115 18| A6310-13 436.387378 | T314.543982 | 0.007315 31 | 648 Polygon ZM | AG310-13 2178017894 93649.349951 0.007315  0.078115 18 | AB310-13 436,387378 |  7314.543982 | 0,007315
32 647 Polygon ZM | AG310-12 2242421658 | 124423.725893 0.005499  0.044195 17 | A6310-12 411052751 5498311268 0.005499 32 847 Polygon ZM | AB310-12 2242421658 124423725893 0.005499  0.044195 17| AB310-12 411.052751 5498.311268 | 0.005499
33 640 Polygon ZM | AG310-05 1663.997841 §9965.27483 | 0.001773  0.019709 15 | A6310-05 192.853628  1772.973576 0.001773 33 | 640 Polygon ZM | AB310-05 1663,997841 89965.27483 0.001773 | 0.019709 15 | AB310-05 192.853628 |  1772.973576 | D.001773
34 263 Polygon ZM | AG304-03 T166.640857 | 1719357.544805 0.000013  0.000008 6 | AB304-03 26.280097 12921418 0000013 34 263 Polygon ZM | A6304-03 7166.640857  1719357.544805 0.000013  0.000008 6 A6304-03 26.280097 12.921418  0.000013
35 1 Polygon ZM | AG301-01 6971.379157 709773.03166  <Mull> <Null> <Mull> | <Null> <MNull> <Null>  <Null> 35 1 Polygon ZM | A6301-01 6971379157 709773.03166 ] 0 <Null>  <Null> < Mull> <Mull> | <Null>
36 |2 Polygon ZM | AG301-02 7667.075723 | 1970530.823518  <Null> <HMull>  <MNull>  <Null> <Null= <Null>  <HNull> 36 2 Polygon ZM | A6301-02 T667.075723 1970530823518 o 0|  <Null> | <Null> <MNull> <Null> | <Null>
37 3 Polygon ZM | AG301-03 1231681323 | 63346350664 <Null> <Mull>  <Mull> | <Null> <Null> <Null> | <MNull> 7|3 Palygon ZM | A6301-03 1231.681323 | 63346.350664 0 0| <Null> | <Null> <Mull> <Null> | <Null>
8 4 Polygon ZM | AB301-04 2111148852 111280,92973 | <Null> <Null>  <Null> | <Null> <Null> <Null>  <HNull> 38 |4 Polygon ZM | AG301-04 2111148852 111280.92973 0 0 <Null> | <Null> <Mull> <Null> | <Null>
39 5 Polygon ZM | A6301-05 11053.975848 |  824005.236679 | <HNull> <Null> <Mull> | <Null= <Null> <Null>  <Hull> 39 |5 Polygon ZM | AB301-05 11053975848 324005.236679 0 0 <Mull> | <Null> <Mull> <Null> | <Null=
40 6 Polygon ZM | AG301-06 1574108706 101928.824848  <Null> <Null>  <Mull> | <Null> <Null> <Null>  <Null> 40 |6 Palygon ZM | A6301-06 1574.108706  101528.8248438 o 0|  <Null> | <Null> <MNull> <Mull> | <Null=
417 Polygon ZM | AB301-07 1011,583752 |  54557.240562 | <Null> <Null>  <Null> | <Null> <Null> <Null> | <MNull> 4|7 Polygon ZM | A6301-07 1011.583752  54557.240562 0 0| <Null> | <Null> <MNull> <Null> | <Null>
42 8 Polygon ZM | A6301-08 1897.322577 85651220236 <Null> <Null> <Mull> | <Null> <Null> <Null>  <HNull> 42 |8 Polygon ZM | A6301-08 1897.322577 85651,220236 1] 0 <Mull>  <Null> <Null> <Null> | <Null>
43 9 Polygon ZM | AG301-09 2276.360907 | 172384304482 <Null> <MNull>  <Null> | <Null> <Null> <Null> | <HNull> 43 9 Polygon ZM | AG301-09 2276360907 172384304482 o 0 <Null> | <Mull> <Mull> <Null> | <Null>
44 10 Polygon ZM | AG301-10 1426714894 63738.024107  <Null> <Null>  <Null> | <Null> <Null> <Null>  <Hull> 44 10 Polygon ZM | AG301-10 1426714894 63738.024107 0 0 <Null> <Null> <Null> <Null> | <Null»
45 1 Polygon ZM | A6301-11 1125292512 43115307317 | <Null> <Null>  <Null> | <Null> <Null> <Null> | <Null> 451 Polygon ZM | AB301-11 1125.292512 43115.307317 0 0 <Null> | <Null> <MNull> <Null= | <Null>
46 Polygon ZM | A6301-12 1817.456397 177776358502 <Null> <Null>  <Null> | <Null> <Null> <Null>  <Hull> 46|12 Polygon ZM | AG301-12 1817.456397  177776.358502 0 0 <Null>  <Null> <Hull> <Null> | <Null>

|12

E 4 M 0of 907 selected E 14 M 0of 907 selected
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Dissolve by CODE2 and X DF Area and
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Polygon To Line for Converting Dissolved R
into a Polyline Feature

=] Q-3 =
Project  Map lInsert

. cut A @ (] A

5 < -®-

Copy Sore AR 4 :

Paste Explore Bookmarks _Go.
[ CopyPath - € © Toxy

Clipboard

Analysis  View

Navigate [

Contents

Edit  Imagery  Share  Help
D% = 5 Add Data From Path
EXE XV Table To Point
o fan oo R
Datav G Add Graphics Layer

Layer

T [seorch

O/ ROk

Drawing Order
4l £ EENADERLERER

.

[ £ 2EN2TEELERER CreateThiessen
O
4[] KemelD_2EE 71
VALUE
0.000001 - 0.000093
0.000094 - 0.000185
0.000136 - 0.000278
0.000279 - 0.00037
0.000371 - 0.000463
I 0000464 - 0.000556
[ 0000557 - 0.000648
I 0.000649 - 0.000741
I 0000742 - 0000834
I 0.000835 - 0000926
4[] PointDe £BE71
VALUE
0.000001 - 0.000057
0.000058 - 0.000115
0.000116- 0.000172
0.000173 - 0.00023
0.000231 - 0.000287
I 0.000288 - 0.000343
I 0000346 - 0.000402
I 0.000403 - 0000459
I 000036 - 0.000517
I 0000518 - 0000574
4[] 697_63000_U0200_201 Dissolvel

0

4 (7] 697_63000_U0200_201 _Dis_Clip

O

.
]
2

97_63000_U0200_201 Dissolve

0

.
[m}
u
St
H

o

FESETE Buffer_Union

[u]

.
[m}
u
St
H

o

FESET Buffer

'

.
a
2]

7_63000_U0200_2015.

4[] VILLAGE_NLSC_121_1130807

DE\D\

Feature Layer

Labeling
% 2 Attributes
Clear

Select Select By Select By
~ Attributes Location

ZoomTo

Selection [

o [ BBzt |

Data

e

Measure Locate Infographics Coordinate

MyProjectd | P c:

Linear Referencing

o

Inquiry

T = i Pause @ lock [
(= % View Unplaced

2 More ~

Labeling

Conversion

Convert | D

[

ownload
Map

Offline

o

Sync

Remove

[El

- I
i

|
]

EY,

L

N S L iy
| \ri=sadl

L/

O
=

Chun-Hsiang - IS 2FEB1BE% (€€ N a X
Geoprocessing vax
[ polygontop x v|®

R ENE

ﬁmﬂt’ﬁm@ﬁ

121.5031851%E 25.0169696°N v

oad

Favorites Toolboxes Portal

b &g Archiving

b &g Attachments

v & Attribute Rules

b & Catalog Dataset:

© &a Contingent Values

b Co e

b &g Data Loading

v & Distributed Geodatabase

b &q Domains

© &q Feature Binning

b &g Feature Class

4 EqFeatures

#\ Add XY Coordinates

. Adjust3D Z
. Bearing Distance To Line

F Calculate Geometry Attributes

Y

Check Geometry
Copy Features

Delete Features

Dice

Feature Envelope To Polygon
Feature To Line

Feature To Point

Feature To Polygon

Feature Vertices To Points

Geodetic Densify

AN N A N N A A AN

Minimum Bounding Geometry

»

Multipart To Singlepart
5 Points To Line

Catalog | Geoprocessing

“' Polygon To Line

*\, Repair Geometry
Split Line at Paint
Split Line At Vertices

Subdivide Polygon

NN A N N

Table To Ellipse
Unsplit Line

5 XV Table To Point
A\ XY To Line

b &qFields

b & File Geodatabase
b &g General

4 &q Generalization
=

Dissalve

Geoprocessing

v X

[+ polygontop

x v‘@

Favorites Toolboxes Portal
v & Archiving
b &g Attachments
v &a Attribute Rules
© f&q Catalog Dataset
b &a Contingent Values
v & Data Comparison
b & Data Loading
v & Distributed Geodatabase
v &s Domains
© f&a Feature Binning
v & Feature Class
4 Eq Features

#., Add XY Coordinates

“ Adjust 3DZ
.. Bearing Distance To Line

E Calculate Geometry Attributes

»

Check Geometry
Copy Features

Delete Features

Dice

Feature Envelope To Polygon
Feature To Line

Feature To Point

Feature To Polygon

Feature Vertices To Points
Geodetic Densify

Minimum Bounding Geometry
Multipart To Singlepart

E Points To Line

Polygon To Line

Repair Geometry
Split Line at Point
Split Line At Vertices

Subdivide Polygon

»

Table To Ellipse
#. Unsplit Line
EF % Table To Point
“ XV To Line
b f&a Fields

i &g File Geodatabase
v Ea General

=
4 @@ Generalization

P
Dissolve

Chun-Hsiang Chan (2025) | Geographic Information System

Catalog | Geoprocessing

58



Polygon To Line for Converting Dissolved Road
into a Polyline Feature
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Line Density for Calculating Road Density
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Line Density for Calculating Road Density
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Select by Attribute and Export Features to
Export Daan from Taipei Village Layer
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Select by Attribute and Export Features to
Export Daan from Taipei Village Layer
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Select by Attribute and Export Features to
Export Taipei City from Taipei Village Layer
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Select by Attribute and Export Features to
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Identify Dissolved Road by Daan Layer

EBgeo-c- s

Project  Map  Insert  Analysis  View  Edit

cut
Paste £ COPY
[ CopyPath - €
Clipboard Navigate 5

2 v
3 Bookmarks _Go
v Toxv

Contents

Imagery  Share  Help
B = # Add Data From Path

(2]
Basemap Add
Datav G Add Graphics Layer

EXE XY Table To Point

Layer

v 1 x [Emp x

T [seorch

ﬂv\j

b

0N/ H &

0012-0014
M o015-0017
M o0e-002

0021-0022
I o023-0025
I o026-0028

4[] KemelD_2EE 71
VALUE
0.000001 - 0.000093
0.000094 - 0.000185
0.000136 - 0.000278
0.000279 - 0.00037
0.000371 - 0.000463
I 0000464 - 0.000556
[ 0000557 - 0.000648
0.000649 - 0.000741
I 0000742 - 0000834
I 0.000835 - 0000926
4[] PointDe &
VALUE
0.000001 - 0.000057
0.000058 - 0.000115
0.000116- 0.000172
0.000173 - 0.00023
0.000231 - 0.000287
I 0.000288 - 0.000343
0.000346 - 0.000402

I 0000518 - 0000574
4[] 697_63000_U0200_201 Dissolvel

0

4 (7] 697_63000_U0200_201 _Dis_Clip

4[] 697_63000_U0200_201 Dissolve

AT ESET Buffer_Union

TERERET Buffer

4[7] ViLLAGE NLsC 121 1130807 |

World Topographic Map
World Hillshade

« [110559 || BB E

Feature Layer

Select Select By Select By
~ Attributes Location

Measure Locate Infographics Coordinate

MyProjectd |
Linear Referencing

G—u]" TQ% £1i Pause ¢ Lock &3 El

% View Unplaced

Conversion | ¢ More -
Inauiry Labeiing 5 Offiine

Convert | Download
= M

Sync

Remove

Chun-Hsiang - B SBfS SHE8% € N 2 a X N
Geoprocessing v X
(D) Identity P
A . F
B cecprocessing ~ s x|| Parameters Environments @
[ polygontop x v|®
Favorites Toolboxes Portal | n p Ut Featu res
o | [ VILLAGE Daan |
MyProject9
v |dentity Features
© &3 3D Analyst Tools -
b B8 AllSource Tools | Road_Dissolve - |
4 &5 Analysis Tools
v o baract OQutput Feature Class
Bt | Road_Dissolve_|dentity |
Apportion Polygon
“#., Count Overlapping Features ; :
~_ e Attributes To Join
“ dertity | |AII attributes v |

“ Intersect

Remove Overlap (multiple)

*., Spatial Join

Symmetical Difference

. Union

*. Update
=

© &a Pairise Overlay.

b &g Proximity

W |

A

1215187644°F 25.0406048°N v

7\

| & Selected Featur

b &g Statistics
© &3 Aviation Tools
b B Bathymetry Tools
b 8 Business Analyst Tools
b B8 Cartography Tools
© & Conversion Tools
3 Crime Analysis and Safety Tools
b B Data Interoperability Tools
b & Data Management Tools
b B Data Reviewer Tools
b 5 Defense Tools
© &3 Editing Teols
b B Geoll Tools
b & GeoAnalytics Desktop Tools

Geocoding Tools
b 5 Geostatistical Analyst Tools
5 Image Analyst Tools

b &8 Indoor Positioning Tools

© & Indoors Tools

b B8 Linear Referencing Tools

b & Location Referencing Tools

© & Maritime Tools

b & Multidimension Tools

[] Keep relationships

0| [ | | 2| Catalog | Geoprocessing

Chun-Hsiang Chan (2025) | Geographic Information System

66




Identify Dissolved Road by Daan Layer
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Symbology :: Polygon

Excel/ Join Features/ Single Symbol/ Unique Values/ Graduated Colors/
Bivariate Colors/ Unclassed Colors/ Proportional Symbols/ Graduated
Symbols/ Dot Density/ Bar Chart/ Pie Chart/ Stacked Chart
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Procedure for Symbology

1)
2)
3)
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Excel :: Data Preprocessing for Population Data
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Excel :: Data Preprocessing for Population Data
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Excel :: Data Preprocessing for Population Data
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Symbology :: Graduated Colors with P_CNT
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Symbology :: Bivariate Colors with P_CNT
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Symbology :: Unclassed Colors with P_CNT

B = Sy 3 MyProjectd | £ Ca | Chun-Hsiang - BETSENRALEES € @ 2 - a g Symbology _ V”_LAGE Talpel JoinFeatures v I x
Project  Map  Inset  Analysis  View  Edt  imagery  Share  Help Feature Layer  Labeling  Data Linear Referencing - -

D) $o ModeBuiider (23 E - 1 @ PR A a5 ] @ Y —_
<D Sy ® B B EES @ B & H B L Z &S =
History (1 Python ReadyTo Tools Paiwie  Summanze  Spatial Painvise  Optiized Hot|— | Feature  Raster Data_ Suitabilty Visibity Exploratory Simulstion Network Neighborhood Geostatistical Business Data Rester  Function —

4 Environments Use Tools~ Buffer ‘Within Join Clip Spot Analysis (= | Analysisv Analysisv | Engineering Modeler Analysis 3D Analysisv  ~ Analysis~ plorer Wizard  Analysis~ Interop~ | Functions~
Geoprocessing ] Tools Portal Workfiows Raster ~ Primary symbology
Contents X ~_ Symbology - VILLAGE Taipei_JoinFeatures v X Undl 4 Col
Y [ search g 8 pa = | nclassed Lolors
T g P2BY 4 =
tOM/ B oM Etibian Cee—— Field [sum_p_cnT
Drawing Order |Unclassed Colors. %
ey g — - I = Mermalization |< >
Jinshan Field [sum_p_cnt Jiez) MNone:
District =)

- Normalization |<None>
O B4miEREREE
40 B EREBET Buffer Intersect Color scheme |

Colorscheme | -

Upperlabel 860 ]

TEsLERRY @ Y

4 gaws Upper label | 260

Keelgpg  Lowerlabel  [12000 ]

1sler
. O Lowerlabel [ 12,000
e
— Ny More v
ND

4[] Road_Dissolve_PolygonToLine gatungao erfu
u chang

4[] BEmIERENES (28]

> Null values

Template I:l
Heping

(i 4, | Island 0 > Null values

s> —

R, o
N 44 feyoesing et h

4[2) VILLAGE Toipei JoinFeatures
SUM_P_CNT
i Ball District
. 12000 oM
4[] VILLAGE NLSC_121 Spatialioin S
= O s
4[] VILLAGE Taipei Erase 2

=

4[] Road_Dissolve Identity

The Loft Bank
Park

Bt G0 1 %5 Keallingf More
e’ s M
) . Ren‘a District | N
i )
Ante pistriet &1 ONE
Ba 1 \
Nt 7\ de

" Nuannuah,
District 3 ¥

B0 —

o iou Db = )
o oo [ ) > =
5 \ 3 (@)
VILLAGE Dasn Al e I \Y’ Ny
\ 77 L ( 4 Luzhou

U District istric
) }i District

S

4[] VILLAGE Taipei

»a
Linkou District ;

osm

NG LR Tk

4[] Road_Dissolve =
)

5]

25 g
(] Road. [foeAl (a)

5]

Xinzhuang
District

SBENLDWRLWERR CreateThiessen

2 N )
a5% i
$ Pingx District 55
7 by ¥V Vg

N

) 0]
o

Night Market

4[] LineDen_Road1

00010003
0.004 - 0006
0.007- 0008
0009-0011
0012-0014
M 0015-0017
W 00002
M 0021-0022
W 0023-0025
W 0026-0028
4 KemelD_£8E 71
VALUE
0.000001 - 0.000093
0.000094 - 0.000185
0000186 - 0.000278
o7 - o7 .

Shenkeng
District

Zhonghe
District

Tucheng
District Xindian: ¢

Blslflu \~
XN

". ’ "'l
G2 ooy

AR 1 :‘;'\3”‘)
o A0 A AN

121.3351134°E 249785793°N v

12,0000
12,000

Catalog Geoprocessing ' Symbology

Chun-Hsiang Chan (2025) | Geographic Information System 81



Symbology :: Graduated Symbols for Polygon
with P_CNT
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Symbology :: Proportional Symbols for Polygon
with P_CNT
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Symbology :: Dot Density for Polygon (M/F)
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Symbology :: Bar Chart for Polygon (M/F)
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Symbology :: Pie Chart for Polygon (M/F)

BEE@@o-o- s

Projet  Map insert

Analysts
D) ¥ ModelBuiider =

[EPthon ~  pesdyTo Tools
%€ Environments Use Tools

\
History

Geoprocessing (]

Contents

Feature Layer  Labeling
I
d Feature  Raster

Optimized Hot —
Spot Analysis |3

Analysis ~ Analysis

Portal

Data

Dats
Engineering Modeler Analysis 3D Analysis

Linear Referencing

=
s D

[

Suitability Visibility Exploratory Simulation Networ
©  Analysisv

Worktlows

ZI

rk Neighborhood Geostatistical Business Data
plorer Wizard

Analysis - Interop -

B

Raster  Function
Functions v Editor

Raster

Chun-Hsiang - DS BB LIRS € @

T [ searcn

View Imagery  Share  Help
»'}ﬂ ]
b BB
Pumse  Summanze  Spatal  Painwise
e e ol G
Tools
B

LONM/Hok

Drawing Order

etk e B A SR
4 E4mLERERET Buffer Intersect
<[ emELDRRLARER

4[] Road_Dissolve_PolygonToline

4[] VILLAGE Tipei JoinFeatures

M suM_M_CNT
SUM.FCNT

4[] VILLAGE _NLSC_121_Spatialioin

o

) VILLAGE Toipei Erase
4[] Rosd_Dissolve.Identity
O
7] VILLAGE_Daan
4[] VILLAGE Taipei

4] Road Dissolve.

47 Road

JE R EERHR CreateThiessen

4 (7] LineDen_Road1
VALUE
0,001 -0003
0.004- 0006
0.007- 0008
0.009-0011
W 0012-0014
M 0015-0017
-002
-002
0025
-0028
4[] KemnelD_= 8% 771
VALUE
0000001 - 0.000093
0.000094 - 0000185
nennsss 07

L4
el 1 hua gaor

Muuchang, Prp

a1 bat gad er T
qu chang.

A :
fet ==~ Au]

Guishan

) CItY - pistrict

R PR

\

o ]
el

Ershibjlan

1

|

!

U
!\ﬁp

o P

R

121.3049697°E 25.0431428°N v

(]

e

LR
B N
\"\\ \

’Jﬂ.“.‘-‘ &

Jinshan
District

"&" 1‘\"\
>, € s

b

i !;;/~‘!.L,§»}'A

Jis [os

A

PN

’,' )
U A
=
.[u.\\\_ o
¥ i

¥ Aingi

Z

/

Yo Keelung '
Ren'ai District

W

7 Pingxi District
”

Anfe District *
= N
SR Pyl et
Vol &
'f,. r\“ £ Nuang 2
v District” 5

2Y %

Primary symbology
|Charts

Chart type
EEEEmE
Fields
o 7 m
T —
r -
Background
Is. v Appearance

Sizetype

Size

() Show chart outline

V1 Draw chart symbols above allayers €
> Leader fines
> Display options

Chun-Hsiang Chan (2025) | Geographic Information System

2

gy - VILLAGE Taipei_loinFeatures

o

X

el S

[piechan -

Label

SUM_M_CNT

SUM_E_ONT

Foced size

25t

More

Symbology - VILLAGE_Taipei_JoinFeatures ~ 3

> 7 & =
Primary symbology
|Charts ‘|
[E RS © Bk . More +
Fields Symbol Label
|SUM_M_CNT M | - SUM_M_CHT
|SUM_F_CNT - SUM_F_CNT
Background Ij
v Appearance

Size type |Fixed size -

Size

["] Show chart outline

[+| Draw chart symbols above all layers €

* Leader lines
* Display options

86



Symbology :: Pie Chart for Polygon (M/F)
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Symbology :: Stacked Chart for Polygon (M/F)
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Symbology :: Stacked Chart for Polygon (M/F)
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Procedure for Aggregated Features

1) SpatialJoin for Adding Village into Each Ups

2) Spatial Join for Counting UPs of Each Village
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5) Symbology :: Single Symbols :: Types of Symbols

6) Symbology :: Single Symbols :: Symbols and Properties

7) Symbology :: Single Symbol
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10) Symbology :: Unclassed Colors with UP_CNT
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Spatial Join for Adding Village into Each Ups
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Spatial Join for Counting UPs of Each Village
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Dissolve the Spatial Joined UP Layer into Village
Resolution
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