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Outline

• Extract (Clip/ Select)
• Overlay (Union/ Intersect/ Identity/ 

Erase)
• Proximity (Buffer/ Near/ Create 

Thiessen Polygon)
• Dissolve
• Density (Point/ Kernel/ Line)
• Polygon to Line/ Join Features/ 

Feature to Point
• Symbology
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Download Datasets

• [zip]臺灣電力公司電桿座標及桿號 (utility pole location)
•臺北市土石流潛勢溪流[LINK] (debris-flow potential rivers)
• 113年6月行政區人口統計_村里_臺北市[LINK] (population by 

village)
•臺北市最小統計區圖[LINK] (CODEBASE Layer)
• [8mroadup] 8公尺寬以上的臺北市道路圖[LINK] (Taipei 8m-width 

road layer)
•村(里)界(TWD97_121分帶)1130807[LINK] (village boundary)
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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

Chun-Hsiang Chan (2025) | Geographic Information System 5

Point Density Kernel Density Line Density

pp.43 pp.45 pp.27



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

pp.47pp.47 pp.61



Lab Practice Outcome
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Simple Symbol Unique Colors Graduated Colors Bivariate Colors Unclassed Colors

pp.70 pp.71 pp.72 pp.73 pp.74



Lab Practice Outcome
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Graduated Symbols Proportional Symbols Dot Density

pp.75 pp.76 pp.77



Lab Practice Outcome
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Bar Chart Pie Chart Stacked Chart

pp.78 pp.79 pp.81



Lab Practice Outcome
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Special Symbols Single Symbol Unique Values Graduated Colors

pp.92 pp.93 pp.94 pp.95



Lab Practice Outcome
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Graduated Symbols Unclassed Colors Proportional Symbols Dot Density

pp.96 pp.97 pp.98 pp.99



Analysis Procedure
Extract/ Overlay/ Proximity/ Dissolve/ Density
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Analysis Procedure
1) Set Map CRS configurations
2) KMZ to Shapefile with online tools
3) Load all datasets
4) Buffer analysis for DF polylines with 100m
5) Near analysis for finding the nearest UP from DF polylines
6) Near analysis for finding the nearest UP from the 100m buffer area of DF 

polyline (abbrev. as 100m-DF-buffer)
7) Intersect analysis for selecting all UP within the 100m-DF-buffer
8) Union analysis for the 100m-DF-buffer
9) Dissolve the CODEBASE layer to a CODE2-resolution layer
10) Clip CODE2 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:
1. Debris-flow ➔ DF
2. Utility pole ➔ UP



Analysis Procedure
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 Σ 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 “漏繪”
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
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Abbreviation:
1. Debris-flow ➔ DF
2. Utility pole ➔ UP



Set Map CRS configurations
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Set map CRS configuration with self-defined TWD97TM2 Taiwan as previous weeks



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



KMZ to Shapefile
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Download the converted ESRI Shapefile



Open in Finder
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Rename All Files



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
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Near Analysis for Finding the Nearest UP from 
the DF polylines
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[Polyline] Observation the Nearest Point
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Near Analysis for Finding the Nearest UP 
from the 100m-DF-buffer
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[Buffer] Observation the Nearest Point
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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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I changed the symbol of intersected utility pole points 
to make them much clearer



Observation :: The Overlap Areas
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Observation :: The Overlap Areas
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Union Analysis for the 100m-DF-buffer
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Observation :: 
Differences
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Dissolve the CODEBASE Layer to a CODE2-
Resolution Layer
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Dissolve the CODEBASE Layer to a CODE2-
Resolution Layer
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Dissolve the CODEBASE Layer to a CODE2-
Resolution Layer
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Clip CODE2 Layer by the 100m-DF-buffer
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Clip CODE2 Layer by the 100m-DF-buffer
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Clip CODE2 Layer by the 100m-DF-buffer
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Add Field and Calculate Geometry for Each 
DF-CODE2 Area
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Add Field and Calculate Geometry for Each 
DF-CODE2 Area
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Add Field and Calculate Geometry for Each 
DF-CODE2 Area
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Add Field and Calculate Geometry for Each 
DF-CODE2 Area
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Add Field and Calculate Geometry for Each 
DF-CODE2 Area

Chun-Hsiang Chan (2025) | Geographic Information System 42



Join the Clipped Layer (Above) to CODE2 
Layer by CODE2 ID
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Add Field and Calculate Geometry for Each 
DF-CODE2 Area
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Add Field and Calculate Field to Compute the 
Proportion of DF-buffer Areas
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Add Field and Calculate Field to Compute 
the Proportion of DF-buffer Areas
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Find and Replace all <Null> to Zeros in the 
Columns of “DFArea” and “Proportion”

Chun-Hsiang Chan (2025) | Geographic Information System 47



Find and Replace all <Null> to Zeros in the 
Columns of “DFArea” and “Proportion”

Chun-Hsiang Chan (2025) | Geographic Information System 48



Dissolve by CODE2 and 𝚺DF Area and 
Proportion
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Point Density for Calculating UP Density
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Point Density for Calculating UP Density
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Point Density for Calculating UP Density
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Kernel Density for Calculating UP Density
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Create Thiessen Polygon for UP
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Create Thiessen Polygon for UP
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Dissolve Road All Together by “漏繪”
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Dissolve Road All Together by “漏繪”
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Polygon To Line for Converting Dissolved Road 
into a Polyline Feature
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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 
Export Taipei City from Taipei Village Layer
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Identify Dissolved Road by Daan Layer
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Identify Dissolved Road by Daan Layer
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Erase Idnetified Daan Layer by Taipei City 
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) Excel :: Data Preprocessing for Population Data
2) GeoAnalystics Desktop Tools/Join Features from POP data to Taipei Village Layer
3) Symbology :: Single Symbol
4) Symbology :: Unique Values with District
5) Symbology :: Graduated Colors with P_CNT
6) Symbology :: Bivariate Colors with P_CNT
7) Symbology :: Unclassed Colors with P_CNT
8) Symbology :: Proportional Symbols for Polygon with P_CNT
9) Symbology :: Dot Density for Polygon (M/F)
10) Symbology :: Bar Chart for Polygon (M/F)
11) Symbology :: Pie Chart for Polygon (M/F)
12) Symbology :: Stacked Chart for Polygon (M/F)
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Excel :: Data Preprocessing for Population Data
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Two rows, which are used to show 
the column name, are redundant.

There is a dash in the 
V_ID.



Excel :: Data Preprocessing for Population Data
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Find all “dash” and replace 
by blank “”. 



Excel :: Data Preprocessing for Population Data
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GeoAnalystics Desktop Tools/Join Features 
from POP Data to Taipei Village Layer
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GeoAnalystics Desktop Tools/Join Features 
from POP Data to Taipei Village Layer
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GeoAnalystics Desktop Tools/Join Features 
from POP Data to Taipei Village Layer
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Symbology :: Single Symbol
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Symbology :: Unique Values with District
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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
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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)
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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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Symbology :: Point
Feature to Point/ Single Symbol/ Unique Values/ Graduated Colors/ Bivariate 
Colors/ Unclassed Colors/ Proportional Symbols/ Graduated Symbols/ Dot 
Density
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Procedure for Aggregated Features
1) Spatial Join for Adding Village into Each Ups
2) Spatial Join for Counting UPs of Each Village
3) Dissolve the Spatial Joined UP Layer into Village Resolution
4) Feature To Point for Converting Dissolved and Spatial Joined UP Layer to Single Point
5) Symbology :: Single Symbols :: Types of Symbols
6) Symbology :: Single Symbols :: Symbols and Properties
7) Symbology :: Single Symbol
8) Symbology :: Unique Values by District
9) Symbology :: Graduated Colors by UP_CNT
10) Symbology :: Unclassed Colors with UP_CNT
11) Symbology :: Proportional Symbols with UP_CNT
12) Symbology :: Dot Density 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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Utility Poles Village



Dissolve the Spatial Joined UP Layer into Village 
Resolution
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Dissolve the Spatial Joined UP Layer into Village 
Resolution
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Every row is Multipoint!!!

So, our target is to merge all 
points within the same 
village into a single point.



Feature To Point for Converting Dissolved and 
Spatial Joined UP Layer to Single Point
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Feature To Point for Converting Dissolved and 
Spatial Joined UP Layer to Single Point
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Symbology :: Single Symbols :: Types of 
Symbols
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Symbology :: Single Symbols :: Symbols and 
Properties
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Symbology :: Single Symbol
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Symbology :: Single Symbol by District
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Symbology :: Unique Values by District

Chun-Hsiang Chan (2025) | Geographic Information System 102



Symbology :: Graduated Colors by UP_CNT
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Symbology :: Graduated Symbols by UP_CNT
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Symbology :: Unclassed Colors with UP_CNT
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Symbology :: Proportional Symbols with 
UP_CNT
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Symbology :: Dot Density with UP_CNT
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The End
Thank you for your attention!      |
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Email: chchan@ntnu.edu.tw

Web: toodou.github.io
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