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2R T —Planning Support

2 &%

Urban boundary change

BT X

Research target 2

Household mobility
and location choices

B X

Research target 3

Location choice of
tertiary sector

1

Research target 4

Environmental
influences

Spatial data, from statistic

data in Beijing and Kanazawa

books, GIS and remote sensing

Housing data, housing prices,
household mobility in Beijing

and Kanazawa within past 10- | =

Tertiary data, industry and
commercial locations in
Beijing and Kanazawa within

.| Water consumption, industry inventory

and the volume of their water
consumption

: 20 years past 10-20 years
Investigation -
contents :| Policy, land use policy, land |: | Housing policy, residential | ‘| Water supply capacity, waste water
.| use control, urban plan, land | : | promoting policy in Kanazawa, | - Policy. development strategies | - disposal capacity, charge price of water | |
.| use suitability, social economic | | affordable housing policy in |+ Y P g supply, charge price of waste water
. development plan, etc. Beijing, etc disposal
Model - :
development :| Constraint Cellular Automata |3 \,jtji-Agent System approach |- Multi-Agent System approach Multi-Agent System approach
Simulation : - :
| Urban boundary growth ARIEEO SR DEE T Industry and commercial | :| Inventory based urban agents’ water
model - module and household : . )
. module : . location choice module consumption module
development : location choice module
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2R T —Planning Support
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2| KB B ZE—Planning Support

GOS ticksD

% 4 : ticks: 0

2*2 Neumann is used
as neighborhood with
four cells orthogonally

.....

Fig. 4- Urban area in virtual city

Table 1- Comparing virtual city with real cit

Virtual data Real data
Households 1500 6825 (0.38% of real data)
Shape Round Administrative areas
Cell size (m) 500 50 : : ;
; Fig. 5- Urban area in Kanazawa city
Grid 50 * 50 468 * 752
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Development of Agent-Based Model for
Simulation on Residential Mobility Affected
by Downtown Regeneration Policy
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Agent-based model and household relocation ?

Policy impact on Urban activities
— potential of agent-based model

*Life cycle stage
*Household relocation model

Individual behavior

: : ; *Spatial process and individual behavior
Micro simulation Considering Optimal solution for individuals
*Individual preference and Utility model

Agent-based *Interaction between individuals
simulation *Integration with all the above conventional
models

ITHERAR —MEBEL—2ZEEERE->BIG DATA 13
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model?

How to visualize policy impact using agented-based

Urban and regional development

Downtown

revitalization

*Urban development in suburban areas
*More private Car
*Energy consumption and global warming

*Population decrease in downtown
*Decline on Commercial area
*Ineffective use of Public facilities in downtown

*Regulations on Large-scale Shopping mall
*Improvement on Residential environment
*Public policy on transportation

MR —a TR R—ETPOEBE
BB 14




Residence promotion policy

A case study: Residence promotion policy of Kanazawa City

Buy a new Single household 10 % payment, 2 million JPY
house Two households 10% payment, less than 3million
House JPY
, Basic part+ supplementary part,
Buy or repair old house less than 500,000+200,000 JPY
Apartment  Buy new apartment Basic part (5% of payment) +
old apartment Buy supplementary part (1%), less

than 1 million + 200,000 JPY

Repair 50% of design payment, less than
1 million JPY

PR EEREBRR-BEEEEMMEE

15



Planning zones in Kanazawa city

Downtown, Urban promotion area, Urban control area

‘Downtown
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Virtual city in this work

CA
1
UPA
2
UCA
3
Zoning type:

1-—1stlowrise exclusive residertial distnct
2-—-2ndlow-nse exclusiveresidential district
3-—-1stmd-highrise exdusve residential distnct
4-—-2nd md-high-nse exdusiveresidential district
5-—-1stresidential district

6-—-2ndresidential district

Household denaty:
7—--—Quas residential district B Householdrmmm>=4

S=
b Naiahsderisiiiss a2

0. Commercial district O Household-mm =0

Incone level:
10--—-Quasi-industrial district m Rich
B o g Middle
11 ——-Industrial district B Peor

12— ——-Exclusiveindustnial district

Bl R EAE R BUR— (I 8 AR mh A0 B am AR B RO AREE
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HRRM Model
Design

Household Residential Relocation Model
(HRRM)



Agent types in HRRM

LOCAL
"l' 4
= HOUSEHOLD Issue GOVERNMENT

+« X certificate
+ Y of
+ Host-age Care Need | ®+ Judge elderly health
. Ultilitv ) status
. C-HI‘E"—IE'TEI + Decide care levels
+ Times-visiting Submit Live
+ Health-status SLLILELT T ] il

*Meal WORLD

* Excretion ] .

« Movement | Live |* Urban-areas e
* Indirect life care

* Behaviors on mental 1

and physical health Live

* Behaviors on training PLANNFER

function

* Behaviors on medical e Calculate  mumnber  of

care

+ Choose daycare center
+ Visit davcare centers

centers

+ Calculate elderly visited <

centers
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Household Residential Relocation
Model (HRRM)

Three steps in HRRM

t Household agents in virtual city

(Huusehold lifecycle stage module) Llfe Stage

Will lifecycle change?

Relocation
i) desire

NO YES

G\-alualiun Module for Household Relocation Dcsim)

Relocation \|/

Gmm:hold Relocation modulc) Gctp current lm:élﬁoa

@< B M R R




Household Residential Relocation

Lifecycle stage Model (HRRM)

................................ Death rate

Coupling rate —p | Marriage

Birth rate
Death

Employee rate 1
% W RO % SR & VEREROE N FENSCR b Grow Up —_— Death rate
C en
BEEMRERIR— S EY '
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Satisfaction on current housing

Household Residential Relocation
Model (HRRM)

(st )

@ O@Yes—b Household age

[

iy l ' ' I

63~ 40—~64 30 ~20

Keep current location e No

| [ l |

Gelocation modu@
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Relocation utilities in different life stages

Household Residential Relocation

Model (HRRM)
FEiEENEEZRI AL a8 B 1
Household age
I
& an & HA
60 40 30 =20

FE1E i p3h A

Child-age == 18

Utiiity - rmmiuling dislamves=s
pursuitd [ ’ pmmute o
\[1’('.\' ]Ul
Utility Utility Utility pursuit Utility Utility Utility Utility Utility Utility Utility Utility Utility
pursuit 3 putsuit 6 4 pursuit 3 pursuit | pursuit 2 pursuit 3 pursuit4 || pursuit | pursuit2 || pursuit 3 pursuit 4
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Relocation utilities in different life stages

Household Residential Relocation
Model (HRRM)

Interaction factors between neighbor

ViS = Zbuij X Xij ﬁ%‘n =1,...,18? and the entire area are integrated in
j=1 Utility model
buij = bj 1+ /Buu5)
Uis :Vis + gis
e, =u—pgIn(—Inr) (£>0),(0<r<l)
evis
is — m
Zevis
& BB M e
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Relocation choices - zonings

( Start )

A

Household Residential Relocation
Model (HRRM)

Residential utility of different
urban arcas

PIDXEES

Y

A an B A

Probability for household i
choosing location s

it JE
EiEhzn A

+
anfelEE R X4

ich location has biggest probabilit

1, CCA

Y

2, UPA 3, UCA
| |
- b R R R
Make a decision E*ﬁﬂ’]ﬁﬂl‘]%ﬁ:_l:
! prm—e— e —ERERDX?
Remove to new |. |
lGcatio |1, CCA City Center Area |
-2, UPA Urban Promoting Area.
v I? UCA Urban Control Area |
End | ] 25
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Simulation tools

Household Residential Relocation

Model (HRRM)

ﬁgfgu loriholiceholdet loadenatche dml households in urbanarea households by host age level B2
2push set-up n % . 30
3push go household incom  urbanarea I | [ 40-5¢
= e
b o . . = | | =
rational Hdensity | land use = = . B
| |} a o =
household dens..|  suitability B - '. u =
Py
set-up go—once B e = H apn - -
" I .. =l | =
Clear-all g0 EI o t. I time
: P 2] relocation to urbanarea relocation by host age level
B L=y = L] = oo M to UCA|300 -2C
. y -l Mo UPA 30
. P g 3 « | g M+t CA 3 [E 40-5¢
= :- ° ° H60-
] = G el B 53 §
B = E S
o & " 2 2
a2
= =] £ & VS f é%
: 0
distributions-stati... = — — r— 2 Hhe Sl
total households | population Hnum desire move Hnum moved
trhe = 852 2000 156 90 parameters Variable Names:
households-UCA: 284 ==
households-UPA: 318 N . .
households-CA: 250 pifanAiiad G Sets o e poor: random element
true 828 24 663 207
Pnum-UCA: 1252
Enum-g:A: 628 Hnum age below20 | Hnum age 30 Hnum has children middle
num-CA: 144 67 189 442 a,b Gumble distribution
Urban-space 1961 g c.d Normal distribution
pnum-H-UCA: 227 Hnum age 40~50 | Hnum older than 60 | Nchild below 18 age |rich
pnum-H-UPA: 214 196 445 289 203
pnum-H-CA: 61
true H hold number in different urban area
households in UCA households in UPA households in CA ~ - E/ gﬂ[{
"= : = il K R R B

—{R B ER T R SRR R AR AT



icient | Significant | Coefficients | Partial coefficient | Significant

y (o§)) (with policy

= interaction)
= Parameters based on Kanazawa City .~
x3: Building security from fire bs 0.045609 - b’ 0.085280 *
x4: Building impairment b, 0.029561 - b’ 0.112268 *ok
x5: Barrier-free structu L -
x6: Surrounding safety 1OFE LA E B PIiDX BIE R MRE— T HEEEERMNEZEE *
e preconditions (assumption) ;
"™ __« Planning conditions :
x9: Air or noise polluti g *
x10: Accessibilitytow @ Population and Others >
x11: Shopping conven . *
x12: Accessibility to c ® POl |Cy
x13: Cultural facilities
library)
x14: Park or playing g . *
—-—— Parameters for checking the HRRM model ~
aoteaesoions o Satisfaction threshold :
x17: Street landscape . . . *
@ ¢ Factors in uti lity function
neighbors .
neccion s ego @ [nteraction between agents -
Interaction 2: Global ir Fhchck
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Sensitive analysis
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Satisfaction threshold for relocation desire

__households by satisfaction _
1600 Nl Satisfied | Model (HRRM)
™ B Unsatisfied
v
= o
£ "
x Sthreshold=0.29 »-4[ Sthreshold=0.30
: |
B ™ A *
o
.’“rq :
0 g M
0 time 245
Sthreshold=-0.90 Stheshold=120

Satisfaction threshold influence on the desire
of households to relocate

H Dy X B R S B R — B AR A O ARELE
10F LK, BEMMERZERRTE
AOBEFIIKERZE—REMEHIETE

Household Residential Relocatio

1500

households
| .

households by satisfaction

Sthreshold=0.10

tirme

O satisfied
. unsatisfied|
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Birth
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100

80

60

interactionrate = 0.5, UCA
interactionrate = 0.5, UPA
interactionrate = 0.5, CA
interactionrate = 0.1, UCA
interactionrate = 0.1, UPA
interactionrate = 0.1, CA

100
|
OomOBRO

Policy parameters and Policy impact

tick2 tickb5 tick8 tick12 ftick16 ftck20 tick24 ftick28
Households in urban areas by policy effects Household relocation to urban areas

5, -20
5, 30
5, 40-50
.5, 60+
.1, -20
.1, 30
.1, 40-50 |55
1,60+ |2 8 |

jooE0OER
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10.1, 30
10.1, 40-50
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120

100

80

80

40

20

CA
UCA
UPA
UCA
UPA
CA

CSooDo 0
S s gion o

OomO0EQd

+{ -
F

O B B B O IO O
tick2 tick5 tick8 tick12 tick16 tick20 ftick?4 tick28

b X EEREBR
BURHEE N EFZNR 247

—EEENHEESE

Y

I

Households by different host age 31



Btk g s
77 =2 710
X EEER &

=

100 120

80

3-3

A
i3

A
)

ERIRE Tk

nointeraction, UCA
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interaction, UCA
interaction, UPA
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|
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sim tick2 tick5 tick8 tickl2 ticklé tick20 tick24 tick28

Household number in urban areas

With or without Policy impact

150

100

50

nointeraction, -20
nointeraction, 30
nointeraction, 40-50
nointeraction, 60+
interaction, -20
interaction, 30
interaction, 40-50
interaction, 60+
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“*= nointeraction, 40-50
nointeraction, 60+
interaction, -20
—- interaction, 30
interaction, 40-50
interaction, 60+

100
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|
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average household number
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sim tick2 tick5 tick8
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Spatial autocorrelation

Average agent number in
each cell at tick 10

1020 4
| | | | L 1o
5
4 20
3
2
1
0
R
P \
AVERE0 o )
AL
7 g '.-'-"_.‘.‘;'..‘
v i
i Wi

Average agent number in Average agent number in
each cell at tick 20 each cell at tick 30
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Comparison between simulation and real society

Years
Real CA
dataset  ypA+UCA

Simulated CA

results

UPA+UCA

1985
33.9%

66.1%
32.7%
67.3%

1990
31.9%

68.1%
32.1%
67.9%

1995 2000
29.0%  26.6%
71.0%  73.4%
30.4% 33.7%
69.6%  66.3%

bR EEREBRR
—RPRER T RIIR e

—FOhE RO L B
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Conclusion and
discussion



based model

Visualizing the policy impact using Agent-

Households

Life cycle stage. e
Relocation utility e

Downtown
revitalization

Government

*Seven life cycle stages
Satisfaction threshold to current location

*Individual preferences in different
zonings
*Policy impact factors and interactions

*Allowances for relocation

*Planning zoning and regulations
FAMASHE #3
DX EFRERR
B3N

HRRM is a potential tool to simulate policy impact



umolumop uo 3eduwi Adjjod syl Suizijensin ----- INYYH

City Government

Residence promote policy

Downtown revitalization

.
Allowances for moving *Subsidy system
to downtown ; .
*Planning zonings
N
( \
Household agents
Life cycle stages

ifdd

Satisfaction to Current location

Relocation utilities

Relocation and policy
impact

L

*Individual preferences in different life cycle stage

*Interaction between households

fl X B 4E R E BUR ETHE R £ MR
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An Agent-based Model for Simulating

Locations of Day-care Centers
A Case Study of Kanazawa City

2011 F&ZTh S EnE BEERETE
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3 1. Introduction

1.1. Research Background

# In Japan, the number of elderly people aged 65 and older increased from
about 12.3 million in 1985 to 29.3 million people in 2010.

# In Kanazawa City:

. . . Day Care Centers in Kanazawa City
Population growth in Kanazawa City y b
-:'.‘ 600 40.00% 160
& 138
E 140
€ 5op
w»
E L 30.00% = I Total 0
E E population
400 g‘
= E 100
k- g" I Population 5
= 300 - 20.00% = aged 65 and 2 80
H z g 67
2 = older Z,
i : 60
200 E =—Percentage
- 10.00% = of aging 37
population 40
100 -
20 10
0 - 0.00%
1985 1990 1995 2000 2005 2010 18568 2000 — S
Year Year

Fig. 1- Population growth in Kanazawa City
http://www.stat.go.jp/english/data/kokusei/index.htm

= LR R

Fig. 2- Day care centers in Kanazawa City
http://www.pref.ishikawa.lg.jp/ansin/list/list.html

HEEER I E



http://www.pref.ishikawa.lg.jp/ansin/list/list.html
http://www.stat.go.jp/english/data/kokusei/index.htm

3 1. Introduction

1.1. Research Background
ﬂi: Enactment of the Old-age Persons’ Welfare Law \

1973: Free medical care for the elderly _I%_ -@% 1 t *i % E"] % E% IE& % ﬂ:z E‘Z

1982: Enactment of the Health and Medical Service Law for the Aged (introduction of co- _I 997 ﬂi%gé 1% Bﬁ :f
payment of medical expenses) ni e {
/—
1989: Formulation of the Gold Plan (Ten-year General Strategy for the Promotion of Health ZOOOE F}ﬁ [m] %'f__l-
and Welfare for the Elderly)
1990: Revision of the Old-age Persons® Welfare Law Flg 3- HIStory of the Development
1994: Formulation of the New Gold Plan (New Ten-year General Strategy for the Promotion of Nursing-care for elderly people
of Health and Welfare for the Elderl . s . :
) in Japan (Topic: Welfare policy for
1997: Enactment of the Long-term Care Insurance Law .
8 the elderly — With a focus on Long-
1999: Gold Plan 21 (direction of health and welfare measures for the elderly for the next five .
term care insurance system. 2007)
years)
April 2000: Enforcement of the long-term care insurance system
April 2003: Revision of nursing-care benefits / review of long-term care insurance premiums
November 2005: Enactment of the Elder Abuse Prevention Law
April 2006: Enforcement of the revised long-term care insurance system/ revision of the nursing-

care benefits

# The government of Ishikawa prefecture issued a project to investigate
current status in aging population, living environment for elderly people,
facilities for elderly people’s health care, efc.

2011 ER I EERRIERE]
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3 1. Introduction

1.2. Research Purpose

& The purpose of this study is to:

> develop an agent-based model for planners and policy-makers to
consider planning strategies of DC centers before making a plan
regarding the locations of DC centers

& Our contribution Is that:

> we considered complex interactions between behaviors and
environment and give rise to urban macro patterns in situations where
decision-making are made under conditions of deep uncertainty

BE2011FER7 I EHR SN IRIRF0FBIER 7
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3 2. Methodology

+ We employed Kanazawa City as a case study city.

Household [ Urban area ]
[ Land use zones ]

distribution l
Vector data
Data preparation |——| Raste! data
(in ArcGIS) Asc*fne

Agents ‘

Agents’ interactions

Simulation platform — —
(NetLogo software) eciding care levels

 Choosing DC centers
Environment / » Choosing locations....

(urban space) ‘
Applying
Output Logistic regression

RIFERET—RBIEMH . AOLHhGISHETEE. MBERET «~




33 3. Model design

3.1. Assumptions

& 6825 households are investigated.

¢ People will not leave their houses to move to new locations.
¢ DC centers can be built in all types of land uses.

& One tick equals one year.

& Three kinds of DC centers with different capacities and expenditures

DR R EEREBR 2 ATROEHRE £ |
EITIRER
FZREEERRE. EARRT—HBIHER
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2 3. Model design

3.2. Agents of the model

ETARFZENEMSE
— b 75 BT
—IEF

LOCAL GOVERNMENT

Issuing certificate of

Care Need =
| B —EHEE
« Judging-elderly-health-status =HE S r=h

HOUSEHOLD + Deciding-care-level _E ﬁ% aX HE % = %
X
’EI e Submitting N DAY-CARE CENTER
L) Application form Living
o Utility X
o Care-level oY .
o Times-visiting * I(iap;acxty
 Health-status Environment :Ki:? desljlc:;sewices
* Meal .

. Expenditure

* Excretion Living + Urban-areas <«——Locate : Coﬁnt elderly
* Movement + Land-use-zones « Count times

* Keep clean
* Indirect life care
* Behaviors on mental and

o Calculate-demand
+ Choose-location-to-build-center

physical health + Calculate-Revenue
* Behaviors on training . + Record-elderly-visited
function LIVI ng ¢ Record-times

* Behaviors on medical care

ose-daycare-center

PLANNER

« Business operation evaluation

isit-daycare-centers Following
planning
| « Calculate-elderly-using-centers
v Ealetate-nunber-of-centet
Visiting

AR S, T F A
T 2 il F9 S 1
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2 3. Model design

Life cycle
stage
module

Location

choice
module

Operation
evaluation
module

Care level R ORI
module O EMETIE T

Center
choice

module _%%%H’]gﬁﬁj\*ﬁ
—RIRERBIERER
—EZEFIDAIER
—REEENEE
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2 3. Model design

3.4.1. Life cycle stage module ]

@ _*1* Displaying a lifecycle tha_t a person
is born, grows up, gets married, gets old

and passes away.

Pass away

r’%{/@\ -5

Over 100 years old

] | A =L
65 years old and over A on E HARYER TE
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2 3. Model design

« Number of new DC centers that will be built at each tick depends on the number of
elderly people wanting to visit DC centers and existing DC centers.

N . I\IVisited—EIderIy N
newDC — Ca — "NexDC (1)

av

: number of new DC centers
Nysiea_zicenyy NUMbET of elderly agents who want to visit DC centers
Ca, :the average capacity among DC centers
: number of existing DC centers

N newDC

N exDC

STEEER - ZEPONFEREDN

SEEHE)

X E

'IJIIII
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33 3. Model design

3.2.4. Interactions among agents

3.2.4.3. Operation evaluation module ]

/7 3
Rj =22 Nigx Py x Fipy xray x52 &

R :revenue of center j for a year at time t

N:, : number of elderly i with care level m Parameters for caloulating revenus
(I | (i — |
visited center j. Price-51 556 ¥ || Price-C2 789 ¥ || Frequency=S1 1 times/week
P, :istheprice of care level m at center j. Price-52 1086 ¥ | Price-C3 901 ¥ | Frequency-S2 2 times/week
F.; - Is frequency that elderly i with care ——" oy | o ol F 2 times, ek
level m visited center j. —— R | || — |/ E—
. . . : Price—05 1125 ¥ ratic ratio2 1.10 ratiod 1.50

ra, : is the price ratio among three kinds of DC

1.00
centers and has 3 different values, such as ra, =1; \/

These 3 values correspond to 3 different kinds of DC centers.
ra, =1.1; ra, =15

52 : number of weeks in a year
m = [1;7] corresponds to 7 care levels that are (S1),

,‘Xr“‘- I Eq,‘xaéﬁ_—,é—‘ A E"] | 2z
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3 3. Model design

3.2.3. Interactions between agents and environment

3.2.3.1. DC center agents choose locations to build DC centers in the environment ]

y; =0
y; =1

 Dj: demand at cell j.

* a : number of the elderly who want to
visit day-care center at cell i.

* d; : distance between cell i and cell

* s . maximum seryice distance

if d;>S..
if d; <S.u

Subject to

maximum=—service—distance 50 = 50

threshold 15 persons

¥

Setting potential sites

REEEEERMRSH—ER. FAA

0. sx KA

DAY-CARE CENTER
AGENT

I: Start :l

To specify locations of elderly
who want to visit day-care center

To calculate number of elderly people wanting to visit daycare
centers within a certain maximum service distance at each cell

umber of elder]
people neading services
=
threshold
No resho

Yes

Set as Potential sites

Keep
current
status

Consider “Appropriateness”
at each cell

s the potential site S have a highest v&
f probability among the potential site;

Yes

Make a decision on
choosing location

module
Fig. 6- Decision tree for choosing DC center locations
by DC center agents




~111.3. Model description (10)

Usmg bath vael Total
sl L1 ] d-center
Illg ask daycare-center-owners
L

1394 ask max-n-of number patches with [EPnum == threshold ] [ probability]
[sprout-centers 1 [
790 60 50 0 27 1467 1.1 set capacity one-of [ 15 20 25 ]

|set price one-of [ 500 550 7507 |
set size 15

677 580 50 0 27 1334 1 :
sset c-xpcor xcor
;set c-ypoor ycor
677 600 30 0 27 1354 1.01 set order (count centers)
aslk patch-here [
677 a00 30 470 27 1797 1.35/ set pcenter 1:(count centers)
;set center-x pxcor
.-'r 1.7 yset center-y pycor
2267 -
677 630 50 0 27 1384 1.04 ]
£n
790 500 50 0 27 1367 1.02

to set-price-weight %:%E"%IMK . E&Eﬂﬁi’%ﬁﬂ%

asle centers with [ price = 500 ] [ set price-weight 50 (I}Jﬁ*ﬁ% *E)

set price-ratio ratiol]
aslk centers with [ price = 550 ] [ set price-weight 45

set price-ratio ratioz ]
asl centers with [ price = 750 ] [ set price-weight 40

set price-ratio ratiod ]
end



33 3. Model design

3.2.3. Interactions between agents and environment

3.2.3.1.

DC center agents choose locations to build DC centers in the environment ]

Parameters for calcularting Appropriateness
of daycare center locations

i

A
4 |3

i
:

T
g
=

|

Logistic regression

li
2

8

éi

<

Sitj - Suitability of cell (i ; j) at time t

So : Is constant that is one of [ -3 ; 3]

p;  is initial probability at time t

p;max : is maximum value of P, during each
step

B By By - are coefficients in logistic regression that
correspond to pzonel,...,p-center-patch
respectively

f _ zonel,.: are spatial features of cell (i;j) that
indicate which land use zone that cell belongs to.
These parameters were set as values of 1

t

1

Py =

l+e
pt _ eaX[_1+( p; / pg max )]

(—S} —Pyavtl)

(4)
(5)

S =S, +p,xf_zonel+B,x f _zone2+ B, x f _zone3
+p,xf _zoned+ p. x f _zoneb+ f, x f _zone6+ S, x f _ zone7
+ Py x f_zone8+ S, x f _center + S,,x f _hospital

(3)

f _center : spatial feature of cell (i,j) indicating
whether there is a DC center at that cell or not

f _hospital : spatial feature of cell (i,j) indicating
whether there is a hospital at that cell or not

p;;lv . the average value of P attime t-1 of
each cell and its four-cell neighbor

a . is diffusion coefficient which is in the
range of (1 —10)

ptf . is the final probability at time t

L

A potential site having the highest value of p. will
be chosen as a location for DC center

GARE. TR R E SRS
— FR Hhish % 11 2R GRS )



3 3. Model design

3.2.3. Model structure

3.4.2. Location choice module ]

DAY-CARE CENTER

AGENT
KFactors for choosing location: N |
To specify locations of elderly

who want to visit day-care center

+ Accessibility
. The demand from potential elderly people.

To calculate number of elderly people wanting to visit daycare
centers within a certain maximum service distance at each cell

. Distance to hospitals.

+ Land use zones ‘ :
+ Agglomeration effect: Distance to existing I S
\DC centers
l / Yes

Logistic regression

Fig. 6- Decision tree for choosing DCcenter

EEEEW EEPDLHRXRLERER :
locations by DC center agents




2 3. Model design

3.4.4. DC centers choice module ]

i HOUSEHOLD AGENT Start \
@ Distance from an elderly R /

person,s house tO a DC Center — Consider Utility "

Is a single criterion for
==
decision module

kchoosmg a DC center to VISI'[.j ~

[rdes elderly 1 hawe
the highest utility to
center )7

Keep
current
status

ere any neightxa
wanting to visit day-
care center?

Mo

Choose center j

Introduce day-care
centers to neighbors

Interaction between elderly agents for
asking other elderly people to visit DC \m
centers

there any oth
elderly in
eighborhood?:

To wisit the center with }

\:E}'[,ﬂi]‘l times per week /

No
r
Operation
valuation modul

Fig. 9- Decision tree for choosing DC center -

REEEF . SHEFRAAONGGE




3 3. Model design

3.2.4. Interactions among agents

3.4.5. Operation evaluation module ]

DAY-CARE CENTER

AGENT
ich kinds of services
elderly 1 needs

v + ¥ v ¥
= ] b b o] [
[ [
r

(Showing the behaviors of DC center )
agents on comparing the revenue and o itferen care levels -
expenditure in a year in order to make .
sure they could keep on their operation e

\_or not . 1; _
To comparnng revenue | Eliminate
-

and expenditure

Revenue >= Expenditure

s RHEN LSS P—
HOFI AN O RN {RIS 2 PR e 5t |

End

Fig. 10- Decision tree for evaluating DC
centers’ operation 56



V. Simulation process for DC center location choice

T

B U WY P P P e Gl O

distances

[re R =R T-R - I

G.BSW.HGHD..MU.ZQQD.;,

rFFERERERS

ik
gm -

dnnr«oc 3 m30 2 50 So oo fficr v n B

threshold

Fig. 2. The way to calculate the
demand and to set the potential

sites.

m
£
(=l
A
R
_.u__:n
TR
¥ &
+H BK
HE FR
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3 3. Model design

3.2.4. Interactions among agents

3.2.4.1. Government agent decides care levels for Elderly agents ]

| ™
Government

agent
B

Issuing Certificate

Household agent
Elderly people

Needing Certificate

Of Care Need Of Care Need

Deciding care levels for elderly people
who want to visit DC centers

=0 R+ BT E R RRRER S + BT HIE
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3 3. Model design

3.2.4. Interactions among agents

3.4.3. Care levels decision module ]

HOUSEHOLD
AGENT

GOVERNMENT
AGENT

.| Receiving application
form of elderly 1

s this household an
elderly person? ¥
Judging health status
Keep of elderly
current Yes

Does the elderly i want t5

visit day care center? ich care level mate

Ith status of elderly.4

{ v v ¥

|Su‘|‘.-|:|u3‘rt]| |5|.1|:‘|ch-m| |Car:1 | |C‘a:|:2| |E‘.ar|:3-| Care 4 Care 5

Application for
certificate of care need

A J

To decide care level
for elderly i

L

To issue certificate of care
need to elderly i

|
B E AR BT E& |
B R IRIAL 17

DT center choice
module

Fig. 7- Decision tree for deciding care levels by government agent
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33 3. Model design

3.2.4. Interactions among agents

3.2.4.1. Government agent decides care levels for Elderly agents ]

Thrasholds for classifying care levels

MNumber of elderly people according to each care level

Mum of 51 MNum of G1
] 14

Mum of 3 Mum of G5
T4 55

MNum of 52 Mum of G2 Mum of C4
2 17 G5

.

Result on number of elderly according to each
care level after each tick

Setting thresholds for classifying care levels

= B RIR ¥ E B EF
—RIRGRAEZE
— BT ¥ E RIRER
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HC1
HC2
HC3
HC4
HC5
HC6
HC7
HC8
HC9
HC10
HC11
HC12
HC13
HC14
HC15

BT1
BT2
BT3
BT4
BTS5
BT6
BT7
BT8
BT9

MN1
MN2
MN3
MN4
MN5
MNG6

- H1.3. Model description (4

FE-2 iz 3
HEOEE 2l | &5 | Lfha—game | 55 | EFEOA | 18 |§_f_§;’°é"‘" | 13 | g;gg, a households with [ elderly = 1]
1 M) g 23| % set HC1 one-of [ 6.5 5.5 3.9 3.3 0 ]
bk 3 o N il 21 B3 1] set HC2 one-of [ 2.3 0 ]
i EEE LY 11| BF g set HC3 one-of [ 2.7 0 ]
R ET= T3 80 | 2aEnige &5 set HC4 one-of [ 1.1 0 ]
& [meesty T3 88 | oamniga | 7 s=t Hes oneof E el %
g ELORE TED 100 | EETEhie B4 TELL [ o] TH set HC7 one-of [ 10 8.4 4.7 0 ]
é BETOIE TED 87 | EAABE 62 set HCB one-of [ 8.7 6.2 0 ]
5 TES 16 | omzhiga | 55 set HC9 one-of [ 7.6 5.5 0 ]
E EryT £ 21 | sm=nizT e set HC10 one-of [ g 7.10 ]
i = set HC11 one-of [ 7.3 5.4 0 ]
EERTOTE T3 15 | FAAGE 54 set HC12 one-of [ 6.2 4.4 00 ]
B8 MEEhTA | 62 | —EArE [T ot o] set HC13 one-of [ 4.1 2.8 0 ]
—ngy SEERTLGLY 41 | —ErE 28 set HC14 one-of [ _5.2 4_.0 2,9001]
ET FE 52| I =stBAE a0 ErAERET C o] uETE 0 set Hols onemof [10.810.5 9.5 9.0 1
] “‘a 105 | SolMizd 10.6 IELA ;!-_71' 50 -f-lﬂ S0 set TH1 (HC1 + HCZ + HC3 + HC4 + HCS + HCG + HC7 + HC8 + HC9 + HC10 + HC11 + HC12 + HC13 + HC14 + HC15)
BE fMEEhTLL 61 | BFYS 69 298 HAL ]
sm JEErTLES | 81| BEuE 64 &nn 1]  HA2 =nd
AnTF Ty 102 | BFYE 12 HA3
AW EL SR 43 | BFUE (1] £4TE [} HA4
- MEEhTe | 12| BRuYE 52 &R [ HAS
% i MshTvae | 12 | BFUE 57 &1 0 HAG
p OERE AEEhTLGLY | 83 | —EdvE) L2 HA7
g bt L} fEEhTL 80 | —SEIrE 51 T H 2 HAS8
5y fEEhTLGLY | 79 | —EdrE) 41 HA9 to set-TH3 )
LEDER JEEhTLEL | 94 | BEUS 50 o) [ ol LA ask households with [ elderly = 1]
It E08E | ssennien | a1 | BTus 13 4 | 2arm [ HALL [ o
REEE @iEpr | o 5iEas 34| B iEEE 0 HAL set BTL one-of [ 17.7 12.5 4.2 0 ]
BEnaE &3 07| sREEvEs | 28 | BeAEFE | 42 | TEmL 5 set BT2 one—of [ 7.6 0 ]
SSoSEFEE | Tl 75 | vanal: T o TH3 set BT3 one-of [ 11.3 O ]
SEEZEELS e - 1 set BT4 one-of [ 7 0 ]
3 3 5 TED 113 | Pkl 1] s
-y ~ set BTS one-of [ 16.3 O ]
" EEEE i) 10 | Tl 1] + BTG FL[9.107
i [EsozmEns | wes 183 | v o AL [11.60]
E [sozErze  [ves a1 | vEnl T o se one ‘:‘f _
© [(aFoms w23 118 | el o SEE gg o L 33 3'; g
&E HLs o5 | L2rEn3 27 | 33 o s€ one-of [ 9.9 4.7 0]
AL TR | o | eprErz 31 52 P
it il B 10| e2E2hd | 32 | 55 o] 9 set TH3 (BTL + BT2 + BT3 + BT4 + BTS + BT6 + BT7 + BT8 + BTO )
#8 [ 42| LRLERD 14 | &2 o | QI2
ERHTES Ly 50| LREEED 25 [ 23 o] QI3 end
EEEE il 42 | LEEEHD 18 | B3 o | Ql4
" ELEETE Kl 49 | LRERHD 0 | 3 0| QI5
a [ZEEET L 10| L2iEsD e 0| Ql6
= | TEITER p=iA] 61| LEEEHD 4 | B3 o[ QI7 _
& [ EEeuL ol 16| e2sEpe | 21 |23 o] QI8 TH4 to set-THS ) .
B [ ity m 87 | e2EEBD 23 | &5 o] QI9 ask households with [ elderly = 1]
¥ | GRS R} 43 | L#LEHD 18 | B3 o | Q10 L
HeEEEET ol 107 | s2EEED S o | Qiut set MN1 one-of [ 21.2 9.9 0 ]
veugsh LG a0 etiess - salme ol Q12 set MNZ one-of [ 18.2 9.5 0 ]
BUR-BUEL L 8| L2Eepd 03 | BE o f Qi3 set MN3 one-of [ 22.5 13 75.50 ]
BSBTIARTE | H 63 | LELEHT ET] 0 Ql14 £ !
EalEezane | Gl 53 | LREERD 15 | 52 0| < set MN4 one-of [ 6.1 1.8 0 ]
T | mond eErTa | 22| —EAE) w5 | 208 o set MNS one-of [[ 16.6 9.2 7.4 0 ]
i [ 2@owEE REhTLE | 182 | —BarE 08 | &R0 [ set MNG one-of [ 15.4 9 B.6 0 ]
E | oxowzaz | ves 228 ggfgim‘ 17 | SxmEr | oss | TEae B TH5
‘E AE~OFES toly 61| LEEREL 15 | &2 [1] set THS I:MNl + MN2 + MN3 + MN4 + MN5S + MNG )
? L] RERTLGL | 185 | BEUE 52 | —BEdTEN 14 | & [ o ]
T | mwat fEEnTLG | 154 | BTUE o | —mra 85 | 2@ I o end
BT E kB E RIR R B S
: = A R HH &R BN 1F 73




" 1.3 Model description (4

HE :
[ BEORTEE0.2~28.0 ] BBB (2)

BRLEELT BORE
I 1
B = B OE
RRERT | —&frE FRENTTL I —ErH
; BT e ETiE )

= W T SiEmE Ea S
smshmome|  —EE

SEALT 9830 L BITGT | BTERL RornE 2R
[ T
ERoEERE BEHE - ZBEE R TOI m&ml sEEEE
SRR AW TR
Bk fotha T3 h-t Rt 3
Tt T LL9gF 1200+ TS [T BalpFEslne B3 TIANT [T74RE
- 1
AR TOI FRECHES
ki
181 118 18.1 228 258 456EE 227 EAHER T 28 20 02 16.1 11.1
- Vi —Hnd
[Briee-EEmE | el . HTlEns .
EELT b
216k E;ﬂ:m?t?:#i
|
g2 4T

245 201 17507 |ITaE 217

AR TR
65T 2LTRE oEiLER

241 230 215 ga| mENRAD
LT P
e
e

187 184




& = ) AAA(1)
FHROETEE:1.1~7T1.4
Rl o - =) -
9.8 HA4 4.6
6.8 Xm= | et 0
=zmeE | [ H2 AT
i aE ‘
AT 3agEe REEE TR
# mHA2
SRS -
R E=iz ] LLSQT 1LEgE
11
TH4 sex= SEmME® e DEEE
SRS e
e LTUT TERLE —E N =izl
ERE - SRkt W=D
e
ETIELT | 672pLE L23F 35AQT |EapE P e
137 1z
1ma T4 216 15.4
342 253
A=

BURF E 4R - S A B R IR E

=T

53 HOHS L AAZ R AT

a

end

specify-AAN

sk households with [ elderly = 1]

ifelse HA4 = 9.8 or HA4 = G.8
[1felse THZ == 31.2
[ifelse TH3 <= 40.3
[set AAA 1E.6 ]
[ifelse TH4 <= 88.9
[ set Aan  13.7]
[ set Aann 11.2]17
[ifelse HAZ = 8.1 or HAZ =
[ifelse BT4 = 7
[set Asaa 3.4]
[ifelse HAL1Z = 4.1 or HAlZ
[set AsA 10.1]
[1felse THZ == 48.6
[set AsAn 5.8]
[set aaa 5.0]]]]
[ifelse BT4 = 7
[set Aaa 6.8]
[ifelse TH1 <= &G7.1
[set AsA 11.1]
[set AnA 7.57]1711]
[1felse HAZ = 10.2 or HA3Z = 7.2
[ifelse THZ <= 11.5
[ifelse TH3 <= Z7.7
[ifelse TH1 <= 12.3
[set AsA 71.4]
[1felse HZ1l4 = 5.2
[set fAsa 55.9]
[set AAA 56.07]]
[set Anan 45.47]
[1felse HAF7 =
[ifelse THZ <= 35.4
[set AsA 21.6]
[set AaA 15.4]]
[ifelse HCS = 9.0 or HCS =
[ifelse HC1 = /.5
[set AAA 34.2]
[set AAA 25.3]]
[set Asa 34.971717]
[set asa 1.1]]]

.4

9.3 or HAF = &,

2

6.

3

5

.4



33 3. Model design

3.2.4. Interactions among agents

3.4.3. Care levels decision module ]

Meal (1)

1.1:3.4:5.0:6.8:7.5:8.8:10.1:;11.1:;11.2;13.7:15.4:18.6:21.6:25.3:34.2:34.9:45.4:56.0;65.9:71.4

Excretion (2)

0.2:2.0:2.9:;4.7;8.2;8.3: 11.1;11.6 ;- 15.1; 16.1; 17.4;18.4;19.1; 19.7; 19.8; 20.1; 20.5; 20.8: 21.0; 21.5; 21.7; 22.1; 22.6: 22.9;
23.9:24.0:24.1;24.5;25.9;:28.0

Movement (3)

0.4; 2.0;3.8;:4.1; 4.6: 4.7: 7.3; 7.6; 7.8:; 8.2; 8§.8: 10.2: 10.4; 11.1; 11.4; 12.6; 14.2; 14.6; 15.2; 16.3; 17.2; 17.6: 17.8; 19.0; 19.1;
19.2:19.3:20.5:20.8:21.4;

Keep clean (4)

1.2;3.0;: 3.9; 5.8:; 6.0: 6.7; 7.6:; 8.0: 9.8; 10.5; 10.8: 11.4; 11.6; 13.0; 13.6; 14.8: 15.1; 15.4; 15.5; 15.6; 15.8; 16.4; 17.1; 17.3;: 17.5;
17.6:17.7;18.1:18.5:;20.4:20.5;21.0:23.1:;23.3:24.3;

Indirect life care (5)

0.4 :1.3;1.7;2.2;2.7;2.8:3.0; 3.2:3.6:4.2:4.5,;4.6:4.7:4.9;5.1;54; 5.7:5.8:;06.3; 6.4:;6.5:6.7;7.1; 7.2;7.7; 7.8:; 8.0; 8.2; 9.4;
10.9:;11.3;

Behaviors on mental and physical health (6)

5.8:6.1:6.2;6.3;6.4;6.7:7.5;7.6:8.1:8.7;9.0:;10.1:10.5:10.6:10.8:16.1;21.2;

Behaviors on training function (7))

0.5:1.1:1.6:;1.9;2.0;2.2;2.5:;3.2:3.3:3.9;4.0:4.1:4.5;4.6:5.5:5.7,6.0;6.1:6.5:7.0;7.1; 7.6:7.8:8.9: 10.4:;10.5;11.6:; 15.4;
Behaviors on medical care (8)

1.0; 2.0; 2.6; 2.9; 3.0; 3.2; 3.3; 3.9; 5.3; 4.2;: 4.4; 4.5; 5.1; 5.9; 6.0; 6.1; 6.5; 7.0; 7.4; 8.3: 9.2; 10.1; 14.8; 28.0; 29.0; 32.0; 33.7;
37.2;

Fig.8- Determinants governing elderly people’s health status

Table 2 — Care levels classified by government
Support 1 Support2 Carel Care2 Cared Care 4 Care s
TISLE. 38 95<77 <32 32<TT <40 40<TT <50 50<TT <70 |70<TT <90 90<TT <110  IT =110

55 RO 2 B K A ST RO ) T



3 3. Model design

AGENT

HOUSEHOLD AGENT

To specify locations of elderly who
want to visit day-care center

.

To calculate number of elderly people wanting to visit daycare
centers within a certain maximum service distance at each cell

Yumber of elderly
people needing services

threshold
Yes

Keep
current Set as Potential sites
status

r(ftmsid:r “Appropriateness” at each cell ]

No

S the potential site S have a highest W
robability among the potential sites

[ Make a decision on choosing location }-—

‘hich kinds of services the elderly 1 needs

3 S T
I('micll I(.’arcll I(,':uf:S] I('miedl |C:1T5]

I To count elderly according to different care levels |

Ehmimnc'
K

[

To calculate revenue

To comparing revenue and expenditure

Keep

GOVERNMENT AGENT

_| Receiving application

ousehold elderty No

i current
person’

starus
A

I
|
f
I
I
No I
I
I
I
I

Ges the elderly 1 wa
visit day care cent

Prepare document
for certificate of I
care need

A4

To receve

form of elderly i

‘Judging health status of
elderly

certificate of care
need

L

Yes

4 there any neighbe

wanting to visit day- Consider Utility o

<

To decide care level
for elderly i

To issue certificate of

care center? some centers

e B

Keep

care need to elderly i

current
status elderly l o
the highest utlity to
Introduce day-care A

centers ta neighbors

Looking for
another center

[Chove sver ]

S there any othe]
elderly in
neighborhood?

To visit the center with

certain times per week
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3 4. Simulation results

4.1. Case study: Kanazawa City

o
»‘_7
R\
11a 11b 11c 12a 12b
1. Category I Exclusively residential zone 5. Commercial zone [ Sity Center Area (SOAD
02, Category I Exclusively residential zone 6. Quasi-industrial zone [ Urbanization Promotion Area (UPAD
3. Residential zone B 7. Industrial zone [ Urbanization Sontral area (UG D
4. Meighborhood commercial zone B 8. Exclusively industrial zone Flg 12- Urban areas in 1985
Fig.11- Land use zoning in 1985. a) Data in GIS, b) Data in Netlogo

a) paper map, b) Data in GIS, c¢) Data in Netlogo

Fig.13- Household distribution.
a) Household distribution in Kanazawa City,
b) Distribution of 6825 households with 3
different kinds of income
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3 4. Simulation results

4.2. Initial parameters

(3.8% of total households in 2000)

6 Running the
+ Existing i i
(16% of total population) DC simulation
centers
visiting DC centers
(10.07 % of elderly households)
— RAEHE 24 1NEF

AR A A8 *ﬁ&%i&'ﬁiﬂ'ﬁi‘g



3 4. Simulation results

4.3. Model interface

?jff’“"‘ 102 | jad-housshold~data | load-patoh~data
2push set-up
3push go household income | urbanarea
household density land use
set-up go-once
Clear-all o =
2|

total households | population used-elderty Num of centers.
6779 69045 184 2
Houm married Hnum single Hnum o children rich
6699 80 2017 1358
Houm age below20 | Hnum age 30 Hnum has childran middle
2039 1031 4762 4063
Hnum age 40750 | Hnum older than 80 | Nchild below 18 age poor
2282 1335 8565 1358
Household number in different urban area
in UCA in UPA in CA
189 5394 1196
subject
nobos
subject pd watch elderly
3 3
pd pu follow-elderly
clear—drawing reset-perspective
y in UCA v in UPA y in CA
4 145 35
elderly in UCA elderly in UPA elderly in CA
35 1067 257

Estimating up potential

Interaction between elderly

for . .
of daycare center locations

Number of elderly people according to sach care lavel

NumofSt | NumofGi |MumofC3 | Numof G5
0 47 62

Num of §2 Num of C4
0 45

Expenditure at sach kind of
day-care center

Parameters for calculating Utility

o
E_
e —|

370

2
&
2
5
o

Used elderly peaple arccarding to care levels

Vears a0

Elderly people in urban space

3000
I Eldery in UCA|
2
5
2
3
—
[ Years 30
Used-Elderly people in urban space
1000 B Used-Elderly in GA
Used-Elderly in UPA
Il Used-Elderly in UCA|
2
5
&
&

Years 30

Centers

DG centers in land zones

DG centers in commercial areas
B DC centers in industrial areas

Vears 30

Centers

DG centers in urban space

B DG centers in UCA

Vears a0

Fig. 14- The interface of the model
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3B 4. Simulation results

4.4. Simulated results

o | Number of DC centers
T O Re
B CoN 14
B Co
® |n 12
_ 10
5 3
‘g | H 'El ﬁ 1
_ DD Loiid 4]
i D 2]
AI; AI; [I_ i
- ° 2001 2003 2005 2007 2009
o —_ Year
° Fig. 17- Number of DC centers in 2010
- - — —= —B -
o _e__g_.-----.l Number of DC centers

&

T T 12
sim tick1 tick3 tickd tick7 tick9 10 /

Fig. 16- Number of DC centers from 30 ) T

times of simulation 5 ) P ——-e
(;':f /' == CoN

4 —ir—Co

2 i |y

Fig. 18- Number of DC centers “2{'}[}“ " zm}.z " 2m}.4 " z{mﬁ. " zm}.s : 231“
in different land use zones Year
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3B 4. Simulation results

100 150 200 250 300

50

4.4. Simulated results

B Number of visited elderty

—
R
\ I I I \ I \ I

sim tick1 tick3 tick5 tick? tick9

Fig. 19- Number of elderly people who visited
DC centers from 30 times of simulation

RMETER R EEMER (R ARKRAZ)

Persons

300

250

200

2000 2002 2004 2006 2008 2010

~

e r//
100 + T

Year

Fig.

20- Number of elderly people who

visited DC centers

100
o0
20
0

Persons

30
20
10

0

60
50 -
40 A

2000

| pr—r——————s

2002

2004 2004 2008 2010

Year

Fig. 21- Number of elderly people who visited DC
centers with different care levels



IV.2. Results analysis

Land use types Residence | Commercial Neighbor | Commerce | Industry Toal
Eeal DC centers 67 2 3] 24 g9
Percentage 0.68 0.02 0.06 0.24
Simulated DC centers 12 0 1 1 14
Percentage 0.86 0 0.07 0.07
= & LY
: [.’Glmte’ caardinate Number of elderly Increase in
Living area . visited IMC centers | Elderly visited DX
SR =Nk _ 2000 2010 centers (times)
- DG center coordinate po—— l
e | tlt s calk Kanazawa .
177,686 . 7795 18072 13
= YOUTO kanazamwa =60 households City
® CI<EDiDEE T I Simulated data | CCAUPA, 17 204 55
YOUTO 6825 households | ICA - -

B Excluzive Recidential 1

G

L .
Bl Commercial

[ Fesidential

Ecommercila Meighbor

O cuazi-industrial zone

'y . B Industrial zone
B Exclusive industrial
Years 2000 | 2000 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Used-elderly T195 | G478 | 10959 | 12436 | 14030 | 14629 | 14155 | 16185 | 16905 | 1427 | 18072
Aercentage of increase 2150 | 15.63h [13.40%| 12820 | 4.27h [ 324K | 14.34% | 4.45% | 308% | 370k
Average percertage 0.01%| http://www.mhlw.go.jp/topics/kaigo/toukei/joukyou.html

E Exclusive Recidential 2

FNSEFR B4 2 52 2 B LE 3R
R ERET RO A N TERIRELE
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3B 4. Simulation results

4.4. Simulated results

2010

RiEt ERGRN
ZE I s R LR R
REKX

(B REHE R B R
154 o Dy BB B L
15IRE %

. GENTERS WITH GAPACITY OF 15 " GENTERS WITH GAPAGITY OF 20 . GENTERS WITH GAPAGITY OF 25

Fig. 15- Distribution of DC centers in urban space
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3B 4. Simulation results

4.4. Simulated results

Table-3 The real number of elderly people visited DC centers in Kanazawa City

Years 2000 | 2000 | 2002 [ 2003 | 2004 [ 2005 ) 2006 [ 2007 2008 | 2009 | 2000
Used-elderly 1795 | 478 | 10959 | 12430 | 14030 | 14629 14195 | 16185 | 16905 | 17427 | 18072
Aercentage of merease 21.99% | 15.63% 134K 12824 | 4270 | -3.24% [ 14344 | 445% | 309% | 370%

http://www.mhlw.go.|p/topics/kaigo/toukei/joukyou.html

Table-4 A comparison between the simulated results and the
census data

Number of elderly Increase in
Living area visited DC centers | Elderly visited DOC
20HM) 2010 centers (times)
Census data Kanazawa
177,686 , 7795 18072 2.3
City
households )
Simulated data CCOATUPA,
S
6825 households UCA 1 2 :

R EE R AERR R
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3B 4. Simulation results

4.4. Simulated results

Number of DC centers Number of DC centers
50
60
45 ad
50 40 //
as
= 40 = 30 A
5
£ 30 E25 ‘// e
~ 20 ——CoN
20 15 e C
10 | 10 e
'I} I|I|I|I|I| T T |I| TTT T TITITTITTTITTTITTITTTITT T 5 _M
ﬂ. _
2001 2005 2009 2013 2017 2021 2025 2029 2000 2005 2010 2015 2020 2035 2030
Year Year
Elderly people visited DC Elderly people visited DC
centers 400 centers
1200 /Q 350
1000 300 ——51
= 800 / = 250 =52
E 600 EZOO ——C1
= 400 A4 150 i (2
200 100 —4=C3
4 50
'I} T T T T T 1 a - r—— == C4
2000 2005 2010 2015 2020 20257 2030 2000 2005 2010 2015 2020 2025 aggg TGS

Year Year

Fig- 22 Predictions for number of DC centers and visited elderly people in 2030

RIFIRELE . FRIBIFER
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3 5. Conclusions

5.1. Conclusions

v In this research, an agent-based model for simulating locations of DC
centers iIs developed and illustrated.

* By integrating 5 different modules, the model can predict future age
structure of population in Kanazawa City and its corresponded
demand for DC centers.

v" This model can provide planners who make plans for DC centers with
visualized reference.
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3 5. Conclusions

5.2. Further research

 Using real dataset of health status to predict the detailed demand of
elderly people for different care levels.

« Considering the utility of the elderly people to the day-care centers
when they make a decision on choosing the DC centers to Visit.

 Validating simulated results on the locations of DC centers in order to
Indicate that whether they are matched with the real centers or not.
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FHE| KRB ZZ—Planning Support

£ZEThHELMERSIZE (1996-2007)

REIE=ME
W mE#E 43.32A0E(ha)
WEESFHE 1996-2008

= th {5 A& Il EL AR SN R 44
WA
fEIRE| 2 ST EER

No.3.3.6 6 #F (FKE=3.8km)
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FHE| KRB ZZ—Planning Support
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FHE| KRB ZZ—Planning Support
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FHE| KRB ZZ—Planning Support
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2| KB ZE—Planning Support

House
Commercial
Industrial

B unoccupied
Planned land use

1974 | 1980 | 1986 | 1992
House 35.8| 36.0( 40.3| 63.7
Commercial 6.6 6.7 2.9 2.2
Industrial 5.3 5.4 4.4 0.4
Unoccupied 52.2 52.0 52.4 33.7
Total 100.0 | 100.0 | 100.0 | 100.0
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FHE| KRB ZZ—Planning Support
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Web-Based Decision Making Support
System for Integrated Urban Water

Management
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Literature Review

* Water is one of the key resources which restrict urban
development

— With the rapid urbanization process, water scarcity is especially
serious in developing countries

— Human carrying capacity factor of Beijing city has exceed by 2.

— The cities which lack in water resource, development is highly
connected by the ability of manage water resource.

— Unsustainable utilization of water resource leads serious
ecological problems

 Two aspects for urban water management
— Urban water resource management
— Urban water demand management

BEERRMaEEREEIKSEMES S



Purpose & Contribution

* Support decision making in urban water management
to achieve

Use agent-based model in water consumption calculation
to reflect individual decision under water management

policy (scenario analysis) K ke T

By applying system dynamics model to give a visualized
stock-flow interface of urban water cycle
IKERZRMHS

Integrate web-conferencing environment to achieve
participatory approach in urban water resource

conservation planning
& ERFI RO h R RO
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Methodology

Agent-based modelling
— Developed upon NetLogo Platform
— Bottom-top simulation of urban system

Web-based decision-making environment for urban water management
— Supported by TeamViewer software and HubNet function of NetLogo Platform
— Improve participation and public understanding

System dynamic modelling
— Developed upon System Dynamic modeler function on NetLogo Platform
— Simulate the connection of urban water management related units

Constraint Cellular Automata theory

— Theory of urban development BURR R R FRIEZ1E
SD+MAS+WEB



Parameters

Decision Making Process

to water managers

Define issues of concern

HEFIMBUERS HERTE

for system

l- — — — ScenarioAnalysis
ﬁ ¢

Supported by
agent-based I

& system I
dynamics
model I

SD+ AS?F:%R'JFHS_ e
—MAEREE
— T EERFE

A 4

Define Plan objectives

Consult stakeholders

Identify and evaluate resource Identify and evaluate resource I
development options development options A 4
\/ I Supported by web-

Develop potential
strategies and actions

__~ conferencing
function

Involve stakeholders
|

Estimate investment cost

— T

%:
A
Hp
sl

Assess +/- impact

A 4

Implement plan and

— &N R A 5%
—HRARREZE

monitor performance

Estimate
implementation effect
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Agent-based
modelling

System Dynamics
modelling

Web-conferencing
environment

—v___

Urban Planning
Land use suitability

Water supply capacity
etc

Investments and Location sites

Policy Parameters for
urban development
constraints

Urban growth simulation
module

t Industry location module

Household mobility and
location module

—

Urban Modelling

Commerce location
module

Water consumption
module of urban agents

v

A 4

System Dynamic Module
of Urban Water
Resources

Impacts of urban
development to water
resources

Urban Planning
Department

Land Management
department

department

Meteorological
Department

Tertiary management

I
I
I
I
|| Environmental protection
I
I
I
: department

Collaborative decision-
making on Urban waten
management

System Framework

Define Planning Objectl

Scenario Analysis

Participatory)
Decision Making|
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Simulation of Land Use Change
-Agent Environment

CARIERT R Tk
* Based on Constraint Cellular Automata theory

— By considering neighborhood effect, traffic factor,
__geographical factor, policy factor to decide the

S ticks: 4 S ticks 4 VS ticks: b )
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Urban Development
-Agent Environment

Land Use Change

developed cells

undeveloped cells

industry agents Agent behaviors

‘ [
]

Household agents shop agents
location choices
1

location choices

[industry land use) [residential land use) (commercial land use)

\
(Hiring Workers) (Iooking for jobs) Hiring Workers

(Iocation chioces of households for residence)
I

(demand for commercial facilitiesH7

——r

[water consumption)

CA#R T B & + MASRIER TH Bl S 1R 68
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FHE| KRB ZZ—Planning Support

Bid Price-Poor

WTP-Middle

(Household Income

Bid Price-Middle

Bid Price-Rich

WTP-Rich

: G’olicy Attitude Poor G’olicy Attitude Middlea— G’olicy Attitude Ricf};-

Initial Water Price

Government Agent

Ask Price

| Global Attitude |

Household Agent

(Neighbourhood Attitude)

(household number with policy-attitude bigger than threshold)

>=50%
households

\ < 50%
households

Ask Price , (average Bid Price—Middle)
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Micro-simulation of urban system
-Agent-based modelling

Agents * 4 types of agents:
* Government

* Factory
* Shop
* Resident

Environment & L ) Agents’ interactions

A new developed
virtual city, with

e Agent and environment
* Between agents

driving factor of job
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Micro-simulation of urban system
-Agent-based modelling

Policy affect

Factory Agent

Government Agent

*Assessmentwater balance

*Applying water related
policy

Policy affect

|

Shop Agent

affect

X } *Type
Y Uiban Areattom b ehance
= own-
*Type Locating center, Road, River. etc) Locating *Employees . P0|Icy
*Job chance «Land price | Ren— *Water consumption
*Employees . *Locate
*\Water consumption Hire employees
*Water reuse rate Household Agent Operating
*Locate *Work place
*Hire employees -Life cycle parameter
*Operating

L Find Job

(Age, Marriage, Childern,)
*Income and deposit
*Water consumption
«Satisfaction

-Life cycle
*Settle down
*Find job

n

Find Job 4|
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Simulation of Land Use Change
-Urban development control parameters

Location for initial |

FOSES. 1

development place |

Total demand {(developed cell proportion (developed cell numbers)

cell numbers)

Show space pattern

Policy parameters setting

Plpase do not use it
— when simulation is going

CA+MASHIRTEBUERSHERTE



Urban Status Monitoring

Develpped Cells (white color) factories
847 10 Il vig factory
Bl sman factory
o 0 -
O 10 O 10
Potential Job,. labours and popul___
Bm.n = max potentad 237 -jOb
bBue = v potental ; - popu!ation
red = pg & orange = vy - labours
-7.7 o /
O 10 0 10
total households population Hum—married Hum—single Hum—no—children
81 194 55 26 21

Hum age below 20 | Hum age 20—-30
3 24 13

Hum age 30—40

Hum age 40-50 Hum age 50—-65
= 13

Hum with child Hum no child
G0 21 87

Nchildren age bel] old single

Hum age 65+
10 20

Hum Male Hum female
40 41 64

employed househd died population

Hum age 100+
o O

FEMERMIL RS R
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Water section related parameters and monitoring

listen—clients PEYe 597 mm

I S |
ReleasePercent 023 | TreatCapacity 12102
I —

T 22

Residential Water Use Municipal Water Use
125856 34567

Commercial Water Use | | Industrial Water Use
2585 98524

Other parameters related in water sector is designed to be set in web-
conferencing environment

F0 K EEIEES R



Simulating Urban Water Cycle
-System Dynamic modeling

V : " :
Based on hydrological Assumed available
balance for watershed resources from

Reservoir
P+I=E+R+C

4 types of consumption
P: Precipitation Residential

|: Imported water i Commercial
E. Evaporation and Industrial
infiltration Municipal
R: Runoff

C: Consumption

Water Supply Water Consumption

“ Total amount

control
Treat rainfall water
Over flow when

exceed treatment
capacity

Water Treatment




Web-based Decision-making Environment

> HubNet: urbangrowth 1201128 - O

Role

Technology Department
Water Conservancy Department

I

WCPP 78 Lidp
City Planning Department e [E—
[ i Waste water reuse rate 50 %
globaldemand 85799

3
Global demand for industry i} ‘

Catchment area

Industry Department

Y |
2 Industrial waste water reuse rate 50 %
10000 Km

I
Water consumption per gdp reduce rate 0.0 %

Meteorological Department

Rainfall potential & mm ‘

Environment Protection
Department
] I —
Temperature =13

Ecological water requirement 53 %
Water Conservancy

Department

||
Agriculture water percentage 51 %

__
Industrial water percentage

——— | ——

Residential water percentage 51 %
———  §— |
Municipal water percentage 57 %

User name: Angelo Lee

Server: pkawapi¥ cetlanazama—uacip Port: 9172

P REENSHERAE
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Web-based Decision-making Environment

Meeting ID Riemill o

Angelo Lee (Presenter) -

+ Screen sharing -
Q'_" Presenting screen 1 « 'l (=]
— —
— i
=
s
[ B-— |
1 pr—
B
+ File box -
Drop files here to share ]
+ My video -
»} Woice ower IP R~
} Conference call 1~
} Whiteboard =] off | =
 Chat -
Tkoe your message here
Eorar]

m A
[ |

- Participants

EFThEt B EEstEBEAZEE (Present... ~

Angelo Lee -

¢ File box

b+ My video

F YWoice ower IP

r Gonference call
r Whiteboard

- Chat

Good afternoon, ladies and gentlemen

| Tkpe pouwr message here

www, teamviewer . com
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Conclusion

A conceptual decision support system for urban water
management

Integrated

— Agent-based model

— System dynamics model

— Web-based conferencing environment

The function module performance well

Improve public understanding for decision process and
improve public awareness
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F =l RES Tﬁn—Plannlng Support

#mhat = E M Esurvey data MR A
B A T R AR TH. ERM L
32 EE mask data EFRA&E % data
R, \ A e
Natural land use from classification by
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FHE| KRB ZZ—Planning Support
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#PHE% 5T —Planning support
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£ 5T—Planning support
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R

YOUR DESIGN INFORMATION SAVED

TO SHOW THE VRML WORLD CREATED BY YOU. PLEASE PUSH
THE BELOA BUTTON.

rmiworld/whodesignwr| - Microsoft Internet Explorer

SHOW YOUR PARK

If you want to update your design, go back to menu please.
TO MENU

Close This Window
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Planning Learning for Stakeholders to
Consider Residential Environment
Improvement in Densely Built-up Area
using 3DVIR



. 2 Background

Planning issues in Densely Built-up Area in|Japan
* Urban Infrastructure : Narrow road and dead-end streets
. lack of open space (Public Park)
* Fire-prevention : Old and traditional Wooden building
weak earthquake resistance and
weak fire prevention
* Residential Environment. : Sunshine and ventilation,
limited buildable space

Most of rebuilding activities in densely built-up area are
impossible due to Building Standards Act.

+How to improve the residential environment ?




. 2 Background

 How to improve residential environment of densely
built up area through rebuilding activities

* for stakeholders to understand the planning issues

and share planning solutions .

Special design code of Building Standards Act is a
possible solution. Visualization of the design
guideline based on the design code for gaining
consensus between stakeholders is helpful.

(Take Teramachi community as a case study area)
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# Research Approach - using 3DVIA

cloud providers productivity applications

Desktop: Multiuser environment Users

3DVIA VR digital asset 3D modeling
3DVIA player

Server Avatars Account registration

P Chat system Data Management

+ tool(M)

N

E-book management

database Mobile device

VR digital asset Mobile user

Users

Platform(Paas) Application(Saas)
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# Research Approach - using 3DVIA

Users can prepare their digital
assets after he/she register an
account using 3DVIA

Users can prepare VR world
using the digital assets within
his/her database
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# Research Approach - using 3DVIA
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Uploaded by kubvr11 04/02/2012 14:35:07
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# Research Approach - using 3DVIA

T E-book for mobile
) device




# Research Approach - using 3DVIA
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. 2 Research approach

. Investigating the previous studies on special
design code of plural buildings

2. Field survey of current situation of townscape
and buildings in case study area

3. Creating digital asset for representation of
current townscape using Google SketchUp

4. Visualizing different planning measures for
rebuilding using SketchUp and opening up
through the platform of 3DVIA

5. System Evaluation and Questionnaires
6. Discussion and Future works

—



4 Special Design Code for Plural
Buildings

*Small connecting parcels
can be recognized as one
united parcel and planning
regulations will not be
implemented to each parcel.

*Related regulations on
single parcel: Connection to
front road, FAR, BCR,

oblique line

(based on Article 86(2) of Building

FFH
B 5,

Hrih A,

FRiziEt

ERT iR —

Brbh ,

AR

e

IR
/ oiER

In the case of FAR



#  Field survey - Case study area

e Teramachi is a densely built-up
area with traditional buildings
and historical road patterns

* Narrow roads with a zigzag
pattern that effect on evacuation
route and fire-prevention

* Impossible to rebuild because of
planning regulations such as
oblique line, FAR limitation of
frond road in Building Standards

Act

It is difficult to rebuild based on
current Building Standards Act. Q
However, residential environment 00

need to be improved. D



. 2 Field survey

Investigating the necessary information for
implementation of Special Design Code of Plural

buildings.

For example:
 Road information : width, Road length
* Parcel boundary and shape

e Building shape: roof, wall and others (using GPS Total
station)

e others



% Field Survey — planning issues

e All buildings except No.11
are impossible to be rebuilt
respectively because of too
small space if planning
regulations of BSA are
implemented

e If special design code of
plural buildings can be
applied, all rebuilding
activities is possible to be
considered on one united
parcel.




Floor area ‘

Building coverage | | Floor area || Building coverage
i ) \ 7
i SATE GRS
| l B | 1FEE | oFEE aFﬁﬁ\ s2sEEE ﬁz_ﬁrﬂzﬁf{ BAUE | R | 0T %E[;Fﬁ/
==
Building 20 \ / \ /
number 70 \[
\ 1 1571 | 103527 | 058647 1903017 | 0658088 | 1268202 04,26 0680552
\ o 660 | 452728 | 510133 071866 | 0775991 | 1.452714 4014 1145328
\ 3 845 | 56447 | 53837 53.866 0668012 | 1.942604 50.7 144664
\ 4 763 | 500888 | 556764 1147632 | 0774401 457 130 A95A
V5 660 | 408144 | 480024 075368 | 0750857 Estlmatlng the p055|ble
4 1055 | 880098 | 71.7796 0231065 buﬂdmg Cover'age area
7 744 | 577005 | 402205 0775571 || and floor area based
8 1580 | 665378 | 622019 66.0378 0.418623 on Bwldmg Standards
9 533 | 46307 | 34452 0274311
Act for each parcel
10 660 | 465402 | 270001 0701647
11 001 | 345032 | 31.486 406642 | 659602 | 0430517 | 0665683 60,7664
12 0480 | 751587 | 57.852 0793734 | 1.404898 56.66176
13 5860 | 507582 | 528485 1081452 | 1518635 4061343
14 4185 | 342588 | 261812 0830101 | 145088 288218
BEE | 43.4707
=18 1415901 158?.981 0598285 | 1121534 24054042 D 2065.44112

[egal parts or current puliding nased on B>A. Red COIOor

(if rebuild)



.

Creating Digital Asset

e Coordination

* 3D Modelling using

information in
survey

Google SketchUp




"*" Visualizing Planning Measures

* Visual Panels
(Signboard) are
prepared for
explanation of planning
regulations of SDCPB
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+* Visualizing Planning Measures

Current lllegal parts based | Rebuilding based on | Planning measure = Planning measure
townscape on general BSA general BSA | Il

s I ——
" i T ' i vy X
= . 14 .
S O~ - ) K . _8 =
= e DY

Planning Solution: All parcels are
Separated parcels
united as one parcel

Not change the Change the site

Current Situation
Buildable Form in Yellow

Color based on oblique line site layout layout
Buildable form based on
Find out the illegal —— set-back requirement Possible to rebuild based
parts based on BSA from the front roads Special design code

(e.g. oblique line can be
withdrawn)




Visualizing planning regulation
— setback. FAR and BCR

)

The building form are changed from their
current forms to match the set-back
requirement of BSA. Setback from road is
necessary but FAR, BCR can be calculated

based on the united parcel




4 Visualizing planning measures

Yellow is the buildable form

based on oblique line defined
in BSA. (buildings are in their
current forms.)




_‘_Visualizing planning regulation — road
Issues

e Connection to front road

 Two direction for evacuation
(erase the dead-end street)
+Open space for evacuation
** Not change layout

¢ Change layout for move the
street park




.

Discussion and future work

VR Cloud platform 3DVIA is utilized for visualizing the special
design code in densely built-up area for planning learning.

Using 3DVIA, users can register an account for organizing
different planning alternatives as different digital assets and
communicate via the Internet.

E-book can be generated for mobile device as planning
documents, which is not discussed in the presentation.

Comparing with conventional VRML and Online game, multi-
user environment is easy to be established for sharing
planning alternatives and conducting discussion via the
Internet.

Comparing with Google Earth, digital assets are limited and
there is not a virtual globe for sharing data with other users.



. Discussion and f&

751 F XD ET

O WETY

» Comparing with VR-Cloud/Road i
Win, 3DVIA is not easy to S
customize a tool for user to - '
experience the entire VR world

and share the same viewpoint.

Walk simulation driving simulation
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2 KIS ZE—Planning Support
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Future work and cloud-computing
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Future work and cloud-computing

€ A simulating tool using VR and simulation models (Forum3)

NSOy

Virtual Design World
Cup Award
(Zhenhan, LEI)




Future work and cloud-computing
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