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DEVELOPMENT of Models and Tools
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Analysis of Energy Service in Buildings
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Cooling and heating demand in new/renovated detached houses and 
multi-family buildings are analyzed.
 Assumptions

Detached Multi-
family

Scale 120.08m2

LDK 29.81m2

Other area 
51.35m2

70.00m2

LDK 24.23m2

Other area 
29.75m2

Structure Wood RC
Installed 
System

Cooling: Airconditioner
Heating: FF heater or 
Airconditioner

【戸建住宅 概要図】 【集合住宅 住戸概要図】
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Results: Impacts of Insulation on S55 level
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Results in Detached houses Results in Multi-family building
(intermediate story)

• Reduction in Hokkaido is lager than other areas.
• Impacts on multi-family buildings are less than that on detached due 

to area of outer wall.
• Shielding film leads to reduction in cooling demand but increase in 

heating.
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Climate Change affects Solar and Wind Outputs
Renew-able but Vari-able over the Period

2018/11/05 6

• Solar potential tends to increase from current level.
• Wind potential may decrease over the period even in RCP2.6 

scenario.

Solar Potential

80%

85%

90%

95%

100%

105%

110%

115%

120%

R2.6 R4.5 R8.5 R2.6 R4.5 R8.5 R2.6 R4.5 R8.5

2010 2021-2040 2041-2060 2061-2080

Wind Potential

7 GCMs are used for future climate change: GFDL-CM3, GFDL-ESM2M, IPSL-CM5A-LR, HadGEM2-ES, MIROC-ESM-CHEM, 
MIROC5, MRI-CGCM3.0
Regional climate information created by downscaling.
Target area: Fukushima Prefecture, 1km resolution DEM



DATABASE Architecture
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• Statistical data of socio-economic data has been collected by 
prefecture/municipality.

Population by Prefecture (1951-2015)

Households in Ibaraki (2006-2017)

Energy Consumption in Fukuoka (1990-2015)

Energy Consumption in Steel Industry of
Fukuoka (1990-2015)



Temperature change by Prefecture
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都道府
県

MIROC5 MRI
rcp2.6 rcp4.5 rcp8.5 rcp2.6 rcp4.5 rcp8.5

2030年
（2021-2040年の平

均値）

北海道 1.68 1.71 1.35 0.58 1.04 0.95 

福島県 1.34 1.34 1.22 0.33 0.60 0.64 

福岡県 1.13 1.03 1.20 0.38 0.54 0.65 

2050年
（2041-2060年の平

均値）

北海道 1.98 2.26 2.69 0.97 1.55 1.88 

福島県 1.75 1.94 2.41 0.68 1.27 1.31 

福岡県 1.72 1.69 2.31 0.68 1.28 1.32 

■ Temperature change ( ΔT) [℃]

Temperature change in 2030
(MIROC5, average of RCP2.6)

Temperature change in 2050
(MIROC5, average of RCP2.6)



DIAGNOSIS of Area
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Regional AIM 
Models

Diagnosis of 
Resources and 
Energy in Area

Local Gov. Research Project

Regional Environment 
and Resource 

Database

Plan and 
Roadmap for LC

Policy making and its 
implementation for 

Low Carbon City

Needs in region, Will 
of residents

Countermeasures

• Energy
• Transportation
• Technologies
• Infrastructure

etc.

Residential and commertial sector
Introduction of simplified methods for assessing the
performance of buildings
Spread technologies of insulated houses and buildings
Spread insulated houses and buildlings
Introduce a system for labeling houses and buildings
Revice the top-runner standards
Spread the use of energy efficient household appliances
Spread the use of energy efficient office appliances
Introduce solar water heating appliances

Agriculture
Introducing labeling of farm products
Increase consumer awareness of low-carbon farm products
Encourage the consumption of seasonal foods
Spread energy efficient devices in agriculture

Industry
Introduce a CO2 emission disclosure system by each
company and office
Establish CO2 emission disclosure system on the entire

dSpread energy efficient devices in industry
Fuel shift to gas in industry
Promote electrification in industry
Spread steel furnaces installed with CCS

Passenger transportation
Change the city structure by revising land use
Introduce a system for drawing up intensive land use and
transport plans together with citizens
Promote the concentration of houses, etc. in the center of
Create a system of preferential treatment for low-carbon
vehicles
Spread energy efficient automobiles
Spread biomass energy use
Spread energy efficient railways
Spread energy efficient vessels
Spread energy efficient airplanes
Spread energy efficient light automobiles
Conduct technological demonstrations near existing
hydrogen supply stations
Investigate plans for positioning hydrogen supply stations
Expand research and development of fuel cells
Introduce fuel cell vehicles

Freight transportation
Revise the top-runner standards
Spread energy efficient trucks
Promote a modal shift in logistics
Spread biomass fuel

Energy supply sector
Introduce energy efficient thermal power plants
Promote the development of CCS technologies and safety
assessment
Establish safe and efficient CCS technologies
Spread thermal power plants equipped with CCS
Promote lower costs of introducing renewables
Raise the exercise price of renewables and construct a
warranty system with a certain guarantee period
Increase solar and wind power generation

Colors in the figure: red: measure, green: policy
Width of the lines: Bars denote periods for actively spreading the measure or for spreading the policy nationwide. Arrows denote periods for
maintaining the ratio of spread of the measure or the period for continuing the policy. Diamonds are the timing for drawing up and enforcing
the policy.

2040 20502010 2020 2030



Energy Flow in Kitakyushu
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Carbon Flow in Kitakyushu
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天然ガス

石炭

石油

発電部門

産業部門

家庭部門

業務部門

運輸部門

3,353

4,207

3,293

6,484

4,773

291

539

1,537

13,627
高炉ガス
転炉ガス
コークス炉ガス

2,621



Classification of Region
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En
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St
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rd 1 真狩村
（2）

根室市
（21）

旭川市
（44）

別海町
（4）

留寿都村
（5）

釧路市
（19）

2 新篠津村
（6）

石狩市
（16）

葛巻町
（30）

室蘭市
（3）

札幌市
（7）

小樽市
（17）

3 嬬恋村
（42）

八戸市
（9）

三島町
（72）

忍野村
（5）

盛岡市
（9）

日光市
（53）

4 下仁田町
（30）

小美玉市
（35）

南相馬市
（48）

大衡村
（11）

仙台市
（3）

郡山 / 新地
（65）

5 小国町
（51）

彦根市
（102）

桐生市
（110）

日立市
（55）

甲府市
（19）

つくば市
（108）

6 伊方町
（48）

川崎市/北九州
（124）

鳥取市
（91）

四日市市
（111）

千代田区
（67）

静岡市
（140）

7 南大隅町
（49）

水俣市
（15）

安芸市
（28）

銚子市
（4）

熱海市
（4）

高知市
（18）

8 今帰仁村
（14）

西原町
（1）

糸満市
（11） （0）

那覇市
（15） （0）

Transport High Industrial Mid Res and Ind H Industrial High Res High Silimar

Region classified into 6 category based on composition of 
sectoral CO2. 



Low Carbon City Planning with Climate Change Risk Management
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• City planning may adjust with consideration for regional climate 
change risk, such as flood, landslides and tsunami.

• Take risk or avoid risk?

City Planning Renewable Potential Risk of Flood

× ×



DISSERMINATION of Tools and Results
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• Excel-based tool for regional Low Carbon Scenario Analysis has been 
developed.

• Trial experiment has been conducted in Kawasaki Workshop with citizens, 
businesses and city council members.

Structure of Regional ToolOverview of Tool and Trial WS



(2) How to Design Roadmaps/Pathways 
towards the SDGs at Regional Scale?

Current Research Questions
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2015 20502020 2030

Sustainable 
Society

Now

2040

(1) What is National/Regional Targets and Actions
towards the SDGs in Asia?

(3) How to Monitor Progresses and Impacts of 
Actions towards the SDGs?

(3) How to Monitor Progresses and Impacts of 
Actions (or MRV for Actions) towards the 
SDGs?

(4) How to Integrate (1) to (3), and the 
Role of S&T


