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[ ] City Border
—— Major Roads

4 PFJH Schools of Shift 1
e Studied Schools

4 Kilometers |

[ ] City Border
—— Major Roads

a4 PFJH Schools of Shift 2

o 1 2 4 Kilometers

Source: Admadi Nejad, Murayama, and Rho'Dess (2009)
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[ ] City Border
——— Major Roads
Secondary Roads
PFIH School
Studied Schools
Aban's Students
Anvar's Students
Azadi’s Students
Felestin's Students
Rahzahra's Students

2 Kilometers

Source: Admadi Nejad, Murayama, and Rho'Dess (2009)

11



3 GISEETIZBITAZR

« EHRIT S

« YA=T T 5

» AIRIET S

- BEREMFIRZS

« JOLRRZFINET S
« T—AR%ED




BE{ZR 1%

(a) (b)

Source: Zhang and Murayama (2001)



(c) (d)

)
c) nearest neighbors; (d) 2-order neighbors

Source: Zhang and Murayama (2001)

igure 1. K-order neighbors on Delaunay triangulation.
a) point distribution; (b) Delaunay triangulation;

14



A\ Impact index: great

R R R B

Distance from developable cell: far

>

15



THFHDER

Legend

- 11Forest & wasteland
o W

Legend

- 11Forest & wasteland
I: 12Cropland

1992

R

- 11Forest & wasteland
[ ] 12¢ropland ARl

Legend | 1 993

Legend

- 11Forest & wasteland
[:l 12Cropland
[ 21vacant
B ooty
I: 23Residence
- 24Commerceg
[ 25R0ad
[ 26Public
B 27scecial
:i 31Water

40 km

Source: Zhao and Murayama (2007) 14
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Areametric Method -

BPI‘:(

7N :
ol N Areametric Method

CP
BA;
Zﬂ=1 BAJ() L ”" \\\
Pl ~,
’J \\ / m; / m m ;

1 ~
Volumetric Method y "oy o Footprint Area
CP s ~
BP; = s, BAk_Bpk) BA;. BF; ',” O 8¥; = Building i population ~y
57 BA; = Building i footprint area : Volumetric Method
P 1' BF, = Building i total floors !

BP; = —) BA;.BH; \ I/ th W W ti /

t Lk=1BAk.BHy ! ! “ O O Filtered footprint area ,' T

| & ’

BP. cP ) BV, ‘1‘0 ’/ Floors

L \Sho BV ‘ \ CP = Census tract population ’,’ l

\ ’-"-_-—_-\‘\ ,,
Where: \“n e oo ”1 —
. -1 1" . e ~ I I 2
BP;  Population of building i Sse. Lo T Censustract Rgé M i
e : Se [J Residential buildings - . o

CP Census tract population [ Non residential buildings - DVM
BA; Footprint area of building i
BF; Number of floors of building i \’ :
BH;  Average height of building 7 (calculated from LiDAR data)
BV; Total volume of building 7 (calculated from LiDAR data)
1 Index
n Number of buildings that meet user-defined criteria and fall inside the CP polygon

Source: Lwin and Murayama (2009) 19
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Visually assessment

Statistically assessment

Spatially assessment
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Source: Lwin and Murayama (2009)
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LiDAR Data
|
¥ [ ]
DSM DTM
(Point) (Point)

v A A
Triangulated Triangulated
DSM DTM
A A A A
DSM DTM
(Raster 0.5m X 0.5m) (Raster 0.5m X 0.5m)
l ]

DHM = DSM - DTM
(Raster 0.5m X 0.5m)

y

DVM = Cell Area X DHM
(Raster 0.5m X 0.5m)

Triangulated
DSM

Triangulated il _f{'!“'
DTM __ -
<,

4

DHM and DVM

DSM = Digital Surface Model
DTM = Digital Terrain Model
DHM = Digital Height Model
DVM = Digital Volume Model

Source: Lwin and Murayama (2009)

DSM

DTM

DHM = DSM - DTM ',
DVM = DHM x CellArea

Building Footprints
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3D visualization of quantitative building population data

Building Population
0-20
B 240
I 4180
81 — 640
B on residential building

Source: Lwin and Murayama (2009)
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Building Population Map of Tsukuba City

Legend

- Non Residential Building

Building Population
EST_POP
0-20
B 20- 40
I «o-s0
B s0-120

120 - 640

0 125 250 500
- —— Meters

Dasymetric mapping based on GIS estimated
building population

Source: Lwin and Murayama (2009)
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Night time building population

Source: Lwin and Murayama (2009)
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Interpretations:
For residents: Smaller facility index -> Favorable place
For business owners: Smaller facility index -> nearest competitor

Measurement
Accessibility Indices

ANALYSIS TYPE: Find Domain t )
ANALYSIS TOOL: Circle ' i
RADIUS: 612 m

TOTAL BLDG. POPULATION: 3434

W.BLDG. POP. MEAN CENTER: 25876.69; 7247.12
POP. INDEX: 0.463

FACILITY X,Y MEAN: 25967.33; 7178.59

FACILITY INDEX: 0.3181

CONNECTIVITY X,Y MEAN: 26012.52; 7265.5
CONNECTIVITY INDEX: 0.2516

Accessibility index=d /r
Value=0"~1

Example in Circle Tool

27

Source: Lwin and Murayama (2009)
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Measurement
Accessibility Indices

ANALYSIS TYPE: Find Domain
ANALYSIS TOOL: Line

TOTAL LINE DISTANCE: 1727.39 m
BUFFER DISTANCE: 100 m

TOTAL BUILDING POPULATION: 2452

Potential Applications

Traffic noise studies

Local community bus route planning
etc.

Source: Lwin and Murayama (2009)
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Implementation of a Web GIS

Find Domain Mode

TR ST
e~ e e oo —
W TR e ) b e Pepee g Ted- @4 a3
Q usPA o ST s
S — e
microTPA
QY ¢
i
i 1

[@eesea - Wentewmremmestoterr
T DL T——— “Toslixll 28
God M oe @ s ow iPasew Gleske @e T3 a3

Search | Find Domain || Find Location | Contact | Map Tool
Select Output O N|
[¥|w.blg.pop. Mean Center [¥] Accsibility Index by Blg.pop
("] Connectivity Mean Center [¥] Accsibility Index by Connectivity
("] Facility Mean Center [¥] Accsibility Index by Facility Buff. Dist.
[¥] Total blg. population Bl R - | ra—

Find Location Mode

Search | Find Domain |l Find Location “m| Map Tool
Select Output
[¥]W. Bld. Population Mean Center [ Total Bld. Population o

[ Connectivity Mean Center
["] Facility Mean Center

~| | Buff. Dist.

Display Unit (show analysis results)

http://land.geo.tsukuba.ac.jp/microspa/
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Spatial autocorrelation

Okabe (1976)
City systems
Voronoi diagrams

A Okabe, B Boots, K Sugihara (1992)
5| F#1132,204(Google scholar, 2009.9.16)
A Okabe, B Boots, K Sugihara, SN Chiu (2000)
5| F#11%227(Google scholar, 2009.9.16)

Network spatial analysis

SANETIZ50AE

LLETHI,

1 (2009.3)
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