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New Challenges for Modelling and Monitoring Research

Research challenge to compile innovative modelling and monitoring approach
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2. Future technology and policy system analysis for eco-cities
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Integrative Model Application toward Low Carbon Cities and Regions
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Macro-scope Simulation for the Future Scenario of
Population and Prodiction
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Macro Scope Technology Assessment for Local Government

Assessment for Suitable Technology Assessment for the Low
Carbon Future (80% Reduction in 2050 from 1990) in Shinchi Town
of Fukushima
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Development of Regional Integrated Models (Regional AIM) and

Spatial Planning Model to design sustainable regions and cities
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Future Scenario Simulation for Fukushima
Shinchi Township ; BAU Recovery Scenario
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Future Scenario Simulation for Fukushima
Shinchi Township ; Green Growth Scenario
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Estimation of Alternative Future Recovery Scenarios

Alternative Spatial Scenario > Quantification of Impacts and Costs>

% Inventory survey
Q Heat supply Heat demand
o »
Z S, B
—
5 Symbiosis design: System simulation:
m Heating system design 4 Networking
-}
9; d d . A 4 . A 4
09 Land use design J Heat loss Pressure loss
+
s = E
3 > Economic Environmental
o Assessment: . :
© ) cost-benefits impacts
g 3 J
® . . .
; 3 |CO, emission comparison:  Fuel cost comparison:
= 12 600
<

7

kt CO,/yr

44-

city growth BAU Compact Green
city growth

mUrban ®Plant factory Urban W Plant factory

Green growth can bring significant co-benefit of CO2

million yen/yr

400
2 200 I
Compact — Green 0

UIMOJS) U9+

emission reduction and fuel saving.



Environmental Measures Analysis in Tokyo Metropolitan Region
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Primary application case in Tokyo region, Japan

An application case in Tokyo region (macro to spatial scale). Regional condition, resource and
energy circulation, and future industrial and urban symbiosis are analyzed.
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Output of Local Energy Model
Projected energy demand by sector and by service

2014, Total energy demand

Il 0 - 102014805

H 102014805 - 267030083
[ 267030083 - 472494059
[ 472494059 - 760133230
[] 760133230 - 1116760182
[ 1116760182 - 1654020615
[ 1654020615 - 2601478097
I 2501478097 - 4131416727

2050, total energy demand

Total energy demand in Tokyo Metropolitan Region (PJ/year)

2014 2050
Residential | Commercial | Residential | Commercial
Power 58.4 238.7 47.9 248.2
Cooling 95.2 698.3 78.2 726.2
Heating 90.2 311.9 74.0 324.4
Hot-water 255.2 10.1 209.5 10.5
Sub-total 499.0 1258.9 409.6 1309.3
Total 1758.0 1718.9

I ©- 102014805

I 102014805 - 267030083
I 267030083 - 472404058
[T 472494059 - 760133230
[ 760133230 - 1116760182
[ 1116760182 - 1654020615
I 1654020615 - 2601478097
Bl 2601478087 - 4131416727

Kei GOMI, Shuichi ASHINA, Tsuyoshi
FUJITA, Toshihiko MASUI (2015):
Development Of A Methodology For
Regional Future Scenarios Considering
Interaction Of Industry And Population
And Application In So-ma Region In
Fukushima Prefecture Journal of JSCE
(Accepted) (In Japanese)
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Considering time-frame in the technology assessment models

With future targets of demography, economy, and environment in the region,
the most suitable technology is chosen in short, mid, and long term.

Structure of land use and related industries are describe as well.
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Research Project of Local CO2 Future Tech-A; 2014-

- |Integrative Assessment

to identify technology effects with policy system implementation focusing
C02 and other socio-environmental effects

- |Inter-temporal Assessment

to identify the suitability of technology and policy packages based on the
future targets and present situations

- Inter-Scale Assessment

to identify the suitability of technology and policy packages based on the
future targets and present situations

- Interactive Assessment

to apply methodology and tools into local planning and decision making
process for Fukushima Restoration plans after radio—active pollution
removal
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Smart Eco-Monitoring System for Low carbon Society 2014-

Smart ICT network will promote and complement the synergetic network functions
among stakeholders
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Monitoring sites of Bogor City in 2014-2015

Shopping mall Is targeted in 2015

50 monitoring points in Bogor city

W

' . BA DPRD (Parliament)
Bogor City Office

| Sub District of Bogor City

Bogor city 7
Sector Number of facilities Number of point
Government building 3 30
Residential house 3 12
Commercial facilities 2 8
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Action framework of urban monitoring system in Asia

-Advanced internet security technologies effectively manage and protect the data
- Excellent recovery data collection capability
- Relationship analysis between human behavior and energy use

Robust Data Traffic under Integrative Analysis of

Uncertain Condition Multi- Sectoral Data

Collectlng Electricity Data Analys|s of collected data
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Analysis example in Residential Unit

0 Electricity demand e Electricity demand e Simulation of

of each month characteristics energy-saving
[kwh/h/m?2] [kwh/h] [kwh/h]
Residential Unit3 | Residential Unit3 (Mar- Aug) . Residential Unit3
e | AT conditioner “ “ 15% reduction
T g 5 (= 199kwh)

==201505 H QOutlet

=e=Bal)
==201506

==201507
==201508

® Air conditioner =e=Energy saved

'i'lll "I“

Variation of each Air conditioner has high Potential of Energy-
month is small percentage (50%) saving is 15%

1. Raising the set temperature 2 degrees (4%)
2. Maintenance of equipment (3%)
3. Replacing to latest air conditioner (8%)

Potential of CO2 reduction in Residential Unit:

199[kwh/year] x 0.814[kg/kwh] = 0.162[tCO,/year]
(Indonesia <Java> FY2012) 21



Potential of CO2 reduction in Bogor city

(1) Distribution of distribution transformer in Bogor

Distribution of distribution transformer in Bogor

9 100,000 500,000
Q
© 80,000 400,000
g 60,000 300,000 .'g
:_’ 40,000 200,000 §_
S 20,000 e 199,000 S o
- e > Possibility Range of
5 low carbon
dgvelopment
Power of distribution transformer [KVA] I
I
I
(2) Potential of CO2 reduction in Bogor \.', %G =@ x O
@® Monitoring Result @ Possibility Range ® Reduction potential
Category [tCO2 / year / facility] | [number of contracts] [tCO2 / year]
[2000-3000KVA] (2000-5000KVA]) (2000-5000KVA])
Residential 0.162 49527 8040
Small Office 2.564 2949 7561
Small Commercial 4.365 857 3740
Total 53333 C 19342 )
’N/

Potential of residential, small office and 2~~~

small commercial is 19,000 [tCO2 / year]




Future vision of Eco-C|ty monltorlng in Indone5|a

Monitoring Data =
Oriented Innovatian

Stepil Step2 Evaluation of statistical sample
6-year Plan value (890) by monitoring Compare with GOSAT data

Future Plan of Eco-city monitoring

Bogor Bandung

189 214 214 214

114 164 100 125 125
50
|
FY2014 FY2015 FY2016 FY2017 FY2018 FY2019
Residential Residential Hotel (Large) Hospital (Large) Factory
Office (Small) Government School (Small) Factory (Large) (Large)

Commercial (Small)  Shopping Mall (Large)  Factory (Small)

. tCO./year .
City Category /fazc/i}lity City Category t(/:%c{i\l,iisr
Residential 0.162 Factory (Small) FY2016
: Bandung
Office (Small) 2.564 Factory (Large) FY2018
Bogor Office (Large) FY2017
Commercial (Small) 4.365
Office (Large) FY2016




Interactive Eco-policy Planning System in Asia
Fukushima Shinchi
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Innovative Modelling and Monitoring Research Project

Low Carbon | Integrated
Solutionson | < BaU Model for
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Thank you for your Attention
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