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When evaluating low-carbon city planning and urban policy, it is desirable

to estimate urban greenhouse gas (U-GHG) at block levels (Point 1). Also, unlike the national level,

it is desirable to estimate with a simple method with little dependence on statistical data (Point
2), and (Point 3) to make it easy to understand to policy makers and citizens. Especially for Point
2, it is essential for emerging countries where statistical data are insufficient and emissions
reduction is an urgent task.
This study examines the existing U-GHG emissions estimation methods in Japan and the world, develops
a new estimation method that satisfies the above three points. By making full use of Japan’ s
experience, the research contributes to China"s low carbon city planning and policy evaluation.



As the threat to ecosystems due to the increase of greenhouse gas (GHG) had been scientifically
verified, GHGs from the rapid economic growth and urbanization in China attracted great
attention from the world. In 2010, China's energy-origin GHG emissions accounted for 24.0%
of the world, being the largest emitter for the fourth consecutive years. In contrast, Japan's
emissions only shared 3.7%. Although it was still necessary to continuously reduce GHGs from
Japan, reducing the emissions from China was of greater significance. Meanwhile, the Chinese
government also clearly set targets such as "green growth" and "low carbon development”, and
had focused greatly on the construction of low-carbon ecological cities.

Since emissions from cities shared more than 70% of world’s CO2 emissions, actions at the city
level were urgently needed to stop climate change. Japan had set high reduction targets on its
own and pursued its policy toward that. Since 2008, it has enacted a law to enforce local
governments of above a certain population size to make action plans to combat the climate
change. For this purpose, the Ministry of Environment and the Ministry of Land,
Infrastructure and Transport support the formulation of the GHG reduction plan through
providing manuals, guidelines and support websites. However, there are still points to be
verified and improved regarding the Urban GHG (U-GHG) inventory estimation method.
Meanwhile, the United Nations, the World Bank and international organizations at the city
levels also emphasized the creation of a common U-GHG inventory; however the goal had not
been reached. Therefore, it was necessary to propose U-GHG inventory estimation method
which can be applied in emerging countries with high emissions, making full use of Japan's
method and experience.

When evaluating low-carbon city planning and urban policy, it is desirable to estimate urban
greenhouse gas (U-GHG) at block levels (Point 1). Also, unlike the national level, it is desirable
to estimate with a simple method with little dependence on statistical data (Point 2), and
(Point 3) to make it easy to understand to policy makers and citizens. Especially for Point 2, it
is essential for emerging countries where statistical data are insufficient and emissions
reduction is an urgent task. This study examines the existing U-GHG emissions estimation
methods in Japan and the world, develops a new estimation method that satisfies the above
three points. By making full use of Japan’s experience, the research contributes to China's low
carbon city planning and policy evaluation. Specifically,

® To clarify the consistency and problems between "proportional division method"
(Top-down) and "accumulation method" (Bottom-up) which are existing methods of
U-GHG inventory preparation.

® To develop a new method of estimation in which emissions at the block levels can be
visualized. The accuracy and effectiveness of the new method should be compared with
the results of the existing method.

® To propose a new estimation method through its case study in Chinese cities for its
practicality and evaluation on China's low-carbon city planning and policy.

® To contribute to the creation of a common U-GHG inventory method for the world.

For the research achievement introduced in the next section, The principal investigator
adopted the existing inventory method called “The Global Protocol for Community-Scale
Greenhouse Gas Emission Inventories” (abbreviated as GPC) which were developed by WRI,
C40, and ICLEI.

In research achievement , emission activity data from households, enterprises/governments
and land use/forests were retrieved from location-based statistics and were integrated by
Geographical Information System for visualization (refer to the figure below).
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Framework of the proposed location-based GHG inventories compilation

Inventory of Greenhouse Gas Emissions of Chinese Cities: A case study of Beijing

A comprehensive GHG inventory provides an overview and the information of sources of
emissions, and can serve as a sound scientific basis for mitigation actions. This study was the
first initiative to develop a complete and transparent GHG inventory of Beijing, to document
the current situation and to help governmental officials to clarify their priorities for reducing
GHG emissions. The principal investigator investigated and calculated the emission sources
defined by the GPC, and assessed data accuracy. The contents of the detailed inventory were
documented and are open for research verification and for methodological references for other
cities.

Summary of the Beijing GHG inventory for 2014 (unit: 1000 ton)

Sector Sub CO2 | CHa [ N2O [HFCs|PFCs| SFs | Total | Share | Total | Share | Scope 1 |Scope 2|Scope 3]
Fossil fuel consumption* 162,063 789 635 163,487| 91.6% 67,424 89,924] 6,139
Biomass combustion 37| 9 46  0.0%) 46)
Energy Fugtive emissions of mining industries 950) 950|  0.5%) 164,906| SB.4% 950)
Fugtive emissions of oil & gas 423] 423 0.2%) 423]
IPPU IPPU 7,081 ? 0 ? ? 7,081 4.0%) 7,081 4.0% 7,081
Rice cultivation 8 0 8]  0.0%| 8|
Agriculture Cropland fertilization 318 318) 0.2%|  1402| 0.8% 307
Livestock enteric fermentation and manure 824 252 1,076] 0.6% 1,123
Waste Landfill 1,974 1,974)  1.1%| 1,958] 17]
Waste Incineration 507 507|  0.3%) 507 0]
Waste Household Wastewater 203|389 so oms| 0 M 591 0
Industry Wastewater 7] 0] 7] 0.0% 7 0f
Total| 169,652 5215 1,602] 0O ? ? | 176,469 98.9%| 176,469| 100.0%| 80425 89,924| 6,156
Share (COze)| 97.3% [ 3.0% | 0.9%[0.0%| ? ? 100% 46.1%]| 51.6%| 3.5%
Forestry, Land| Forestry -2044 2044 - -2044]
use change | Land use change o 2 ) ) ?
* Including out-of-boundary electricity and heat Note that these emissions were what could be estimated with available data sources

Source: prepared by the authors.
The average accuracy levels of the GHG sectoral emissions in Beijing during 2014

The results showed that three emission sources, i.e. CO2 emissions from fossil fuel
consumption, CO2 emissions from industrial production and CH4 emissions from landfills,
contributed 97% of Beijing’s GHGs. Considering the problem of missing data and low data
quality, The principal investigator suggested that instead of seeking to compile a complete
inventory, Chinese cities should first report their GHG emissions from these sources, while
improving the data quality for the long run. The principal investigator anticipates that the
findings reported in this paper will help to strengthen city-level GHG inventory research in
China and throughout the world.

Exploring spatial explicit Greenhouse Gas Inventories: Location-based accounting



approach and implications in Japan

Cities are both the main source of greenhouse gases (GHGs) and the main arena of emission
reductions. However, many cities have difficulties to compile the GHG inventories to support
their mitigation plans and actions scientifically. Currently, the IPCC framework of inventories
is mostly sector-based, within which the emission from a certain sector is estimated as an
aggregated volume based on statistical yearbooks. Since the data is only available above some
administration level, emissions are difficult to scale down to a specific geographical boundary.
With this circumstance, a spatial explicit accounting approach on the city-level GHG inventory
is required to provide sophisticated information for the better decision-making on the local
mitigation actions. The aim of this study is to propose a location-based GHG inventory
approach to fill the gap. The proposed inventory framework uses sampling surveys, enterprise
GHG reports and the geo-referenced data to estimate the emissions and the spatial
distributions. Geographic Information Systems (GIS) are used to integrate the results. The
proposed framework is applied to Oita Prefecture, Japan as an implication to test the
approach’s feasibility and offering enlightening insights.
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Since the emission sources are visible on maps and one can zoom to any necessary level of scale,
the location-based inventory can better provide the spatial explicit information for better
mitigation policy-making and environmental education at community levels. It will also
provide enlightening insights to the in-depth investigation on the relationships between
distribution of GHG emissions and the city landscapes, hence benefitting the low-carbon city
research and practice in the future.

Comparison of the proposed inventory framework (bottom-up, or precisely the
“location-based” method proposed by the principal investigator) and the IPCC framework
(top-down); refer to the figure below



Through the case study of Oita, Japan, we argue that our location-based method can provide
much more detailed information and can enable to scale down and visualize to the any scale

levels, which can strongly complement the lacked information of IPCC report.
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