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Energy issue is becoming crucial concerning of government:

• Sustainable development is an important voice in recent 
years; circular economy is widely accepted

• Widely spread energy shortage: power shortage in 24 
provinces in 2004; Gasoline shortage in Guang Dong 
province in 2005

• Environment target was not reached in 10th Five Yeay Plan, 
energy is key driving force

• Accident in coal mine is widely known by public, and major 
concerning of government on improving life and working 
standard of rural employees 

• Energy price increase is getting much more attention on 
energy

Energy Policies: After 2003



National laws and plan

• Long- and Medium-term Energy Conservation Plan, with 
much more concrete content

• Renewable energy law: renewable energy target by 2020
• 11th Five Year Energy Plan: National energy intensity 

target: 20% energy intensity reduction from 2005 to 2010

Energy Policies: After 2003



Standard and regulation

• Vehicle fuel efficiency standard
• Strictly implementation of building energy standard in 

many provinces and cities
• Implementation of energy label of electric appliances
• Release control on coal price for all users
• Higher consumption tax for larger engine vehicles

Energy Policies: After 2003



Renewable energy law: renewable energy target by 2020
Wind: 30GW
Solar Power PV: 1.8GW
Solar heater: 300million m2
Biomass Power: 30GW
Biomass Diesel: 2Mt
Biomass 10Mt
Biomass solid fuel:50million ton
Small Hydro: 80GW

Sustainable Development and Energy Policies



What’s going on:
• Draft Energy Law
• Revise Energy Conservation Law
• Draft Oil and Natural Gas Law
• Renewable energy development plan up to 2020

• Implement fuel tax
• Second vehicle fuel efficiency standard
• Renewable energy policies (pricing, funding)

• Energy reporting by government officials
• Energy monitoring for 1000 large energy users

• More than 500 energy conservation projects, in 11th five 
year plan

Energy Policies: After 2003
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Service demand by products
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Final Energy Demand
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Final Energy Use by Sectors
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Primary Energy Demand in China: Baseline
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CO2 Emission in China, baseline scenario
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ERI:IPAC-AIM/Local Model





Population: China
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GDP of  Chi na
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Final energy in China
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Primary Energy in China
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CO2 Emi ssi on i n Chi na
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TPE intensity in China
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Carbon-Energy Intensity
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Primary Energy
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CO2 Emission from Energy Use
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Pr i mar y energy de mand in China, 2050
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Primary Energy in China, C_B Scenario
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• Energy tax simulation and design
• Fuel tax assessment
• 20% energy intensity target assessment
• Transition scenario study: EMF-22
• Gains-Asia/China
• Urban Transport Strategy
• Post-Kyoto Pathway

Related Studies



Agenda

• New scenarios for AR5 – emerging plans of 
the climate modeling community

• How to organize the development of new 
integrated assessment scenarios for AR5

• A possible joint response to the request by 
IPCC Chair on new scenarios



Previous IPCC Scenarios
and Future Outlook

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)

1990 1992

Six IS92 scenarios
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Panel decision
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TAR mitigation
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AR4 assessment
of stabilization scenarios

2014
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AR5 Completion?
Based on ???????

Four SA90 scenarios



•• Assuming the IPCC AR5 publication date is 2014, modeling Assuming the IPCC AR5 publication date is 2014, modeling 
groups are making decisions this year (2006) on what form groups are making decisions this year (2006) on what form 
their next generation models will take (to be used in IA and their next generation models will take (to be used in IA and 
for climate change projections).  for climate change projections).  

•• The IPCC TGNES and other groups have been discussing new The IPCC TGNES and other groups have been discussing new 
emission scenarios (e.g. emission scenarios (e.g. ““mitigation/adaptationmitigation/adaptation””, or more , or more 
generically generically ““stabilizationstabilization””).  These scenarios will come to bear ).  These scenarios will come to bear 
on climate change projections performed for assessment in on climate change projections performed for assessment in 
the IPCC AR5 with the new emerging earth system models.  the IPCC AR5 with the new emerging earth system models.  

•• Thus there has been a confluence of activities in model Thus there has been a confluence of activities in model 
development and scenario development that must be development and scenario development that must be 
communicated and coordinated across various groups and communicated and coordinated across various groups and 
scientific communities this year. scientific communities this year. 

Source: Jerry Source: Jerry MeehlMeehl, 2006, 2006



For coordinated climate change projection For coordinated climate change projection 
experiments to be run by the international experiments to be run by the international 

climate modeling community for assessment in climate modeling community for assessment in 
the IPCC AR5, two classes of climate change the IPCC AR5, two classes of climate change 
experiments are proposed, each focused on experiments are proposed, each focused on 

defined scientific questions:defined scientific questions:

1.1. NearNear--Term (2005Term (2005--2030)2030)
2.2. Longer term (to 2100 and beyond)Longer term (to 2100 and beyond)

Source: Jerry Source: Jerry MeehlMeehl, 2006, 2006



• To produce such regional scale predictions will require finerTo produce such regional scale predictions will require finer--
resolution models (about resolution models (about ½½ degree to 1 degree horizontal resolution, and degree to 1 degree horizontal resolution, and 
increased vertical resolution and domain) with inclusion of:increased vertical resolution and domain) with inclusion of:

•• simple atmospheric chemistrysimple atmospheric chemistry
•• aerosolsaerosols
•• dynamic vegetationdynamic vegetation
••(no carbon cycle on this timescale)(no carbon cycle on this timescale)

•• Both improved process representation and higher resolution arBoth improved process representation and higher resolution are e 
important, and compromises will be required to make the simulatiimportant, and compromises will be required to make the simulations ons 
computationally feasible.computationally feasible.

NearNear--Term  Experimental Design (2005Term  Experimental Design (2005--2030)2030)
A prime goal of projections for the next 25 years is to A prime goal of projections for the next 25 years is to 

provide better guidance on the likelihood of changes in provide better guidance on the likelihood of changes in 
regional extremesregional extremes

• Such simulations will also require accurate ocean data for couplSuch simulations will also require accurate ocean data for coupled ed 
initialization;  this is currently problematic due to the lack oinitialization;  this is currently problematic due to the lack of salinity f salinity 
data. Improved initialization datasets such as soil moisture anddata. Improved initialization datasets such as soil moisture and sea ice sea ice 
may also be required.may also be required.

Source: Jerry Source: Jerry MeehlMeehl, 2006, 2006



NearNear--Term  Experimental Design (2005Term  Experimental Design (2005--2030) 2030) 
continuedcontinued……

• To provide statistically significant regional assessments To provide statistically significant regional assessments 
will require ensemble simulations of at least 10 members for will require ensemble simulations of at least 10 members for 
each scenarioeach scenario
• To incorporate past climate To incorporate past climate forcingsforcings, for model evaluation, , for model evaluation, 
and for the coupled assimilation/initialization process, and for the coupled assimilation/initialization process, 
simulations should start some time during the latter half of simulations should start some time during the latter half of 
the 20the 20thth century. century. 

• Since there is little quantitative difference across Since there is little quantitative difference across 
scenarios for GHG concentrations on the short term, a scenarios for GHG concentrations on the short term, a 
single midsingle mid--range scenario  would be run.range scenario  would be run.

••Additionally, a number of scenarios for pollutants (aerosols Additionally, a number of scenarios for pollutants (aerosols 
and shortand short--lived gases) could be provided (by IA models) for lived gases) could be provided (by IA models) for 
low, medium and high emission projections as perturbations low, medium and high emission projections as perturbations 
around the standard scenario.around the standard scenario.

Source: Jerry Source: Jerry MeehlMeehl, 2006, 2006



LongLong--Term  Experimental Design (2100 and Beyond)Term  Experimental Design (2100 and Beyond)

WHAT ARE CARBON CYCLE FEEDBACKS ON CLIMATE SYSTEM?WHAT ARE CARBON CYCLE FEEDBACKS ON CLIMATE SYSTEM?
• LongLong--term runs provide an opportunity to contribute to a policy term runs provide an opportunity to contribute to a policy 
perspective on avoiding consequences of climate change (e.g. perspective on avoiding consequences of climate change (e.g. 
mitigation/stabilization)mitigation/stabilization)
• Lower resolution AOGCM and/or ESM (roughly 2Lower resolution AOGCM and/or ESM (roughly 2oo) w/pre) w/pre--
industrial industrial spinupspinup including 20including 20thth century experiments with natural and century experiments with natural and 
anthropogenic anthropogenic forcingsforcings (at least 10 ensemble members).(at least 10 ensemble members).
• IA models to provide CO2 concentration stabilization benchmark IA models to provide CO2 concentration stabilization benchmark 
scenarios:   (1) high case 6W/m2 ~700 ppm, (2) low case 3W/m2 scenarios:   (1) high case 6W/m2 ~700 ppm, (2) low case 3W/m2 
~400 ppm, and possibly (3) midrange 4.5W/m2 ~550 ppm.  At least ~400 ppm, and possibly (3) midrange 4.5W/m2 ~550 ppm.  At least 
one ensemble per scenario; models to include terrestrial and oceone ensemble per scenario; models to include terrestrial and ocean an 
carbon cycle, dynamic vegetation as available, chemistry and carbon cycle, dynamic vegetation as available, chemistry and 
aerosols prescribed to 2100, stabilized after 2100 to 2300;  IA aerosols prescribed to 2100, stabilized after 2100 to 2300;  IA 
models would derive policy options to attain permissible emissiomodels would derive policy options to attain permissible emissionsns
•• To address this problem, two experiments will be required withTo address this problem, two experiments will be required with an an 
additional optional experimentadditional optional experiment

Source: Jerry Source: Jerry MeehlMeehl, 2006, 2006



Source: Jerry Source: Jerry MeehlMeehl, 2006, 2006
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