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Executive Summary

The UN-HABITAT's 2011 Global Report on Human Settlements pointed out that the, “proportion of human-induced
greenhouse gas (GHG) emissions resulting from cities could be between 40% and 70%, using production-based
figures (i.e. figures calculated by adding up GHG emissions from entities located within cities). This is in comparison
with as high as 60% to 70% if a consumption-based method is used (i.e. figures calculated by adding up GHG emis-
sions resulting from the production of all goods consumed by urban residents, irrespective of the geographic loca-
tion of the production).” At the same time, cities are growing at an unprecedented scale and speed. Understanding
and reducing GHG emissions from cities is of great significance in addressing climate change. Recently, city-level
GHG emissions have come to the forefront globally with city-level GHG emissions reduction actions becoming a
centerpiece of the global response to climate change.

At present, China lacks a unified standard, guidance or tool for city GHG accounting. The World Resources Institute
(WRI), together with the Institute of Urban and Environmental Studies of the Chinese Academy of Social Sciences,
the World Wide Fund for Nature (WWF) and the Institute for Sustainable Communities (ISC), developed the Green-
house Gas Accounting Tool for Chinese Cities (Pilot Version 1.0) (hereinafter referred to as “the Tool”), and a Guide
on the Tool (hereinafter referred to as “the Guide”), aiming to explore appropriate methods to measure city GHG
emissions, help cities improve GHG accounting capabilities, and provide decision making support to cities’ low car-
bon development.

The Guide includes 6 chapters and 4 Appendices. The first three chapters highlight the significance of city GHG
accounting and provide an overview of the Tool and the city GHG accounting approach. The remaining chapters
and appendices are technical content for readers who calculate GHG emissions, or readers who are interested in
detailed accounting methods. Chapter 1 includes background about development of the Tool, Chapter 2 includes
an overview of the Tool, Chapter 3 includes the GHG accounting methods the Tool follows, Chapter 4 describes data
collection and data quality management methods, Chapter 5 includes instructions on how to use the Tool, Chapter
6 details limitations and a plan for future improvement, Appendix A lists calculation formulas embedded in the Tool,
Appendix B lists activity level data tables, Appendix C lists default emissions factor data in the Tool, and Appendix
D describes standards and guidance used in the development of the Tool.

1. Significance of city GHG accounting

City GHG accounting can help stakeholders understand emissions levels and trends, identify key emission sources,
and aid in the evaluation of emission reduction targets and low-carbon city planning and assessment. City GHG ac-
counting can also help strengthen cities’ GHG accounting capacity, which is conducive to establishing a national GHG
statistical and accounting system. Accounting results can also be used for domestic and international comparison.

2. City GHG accounting approach
An accounting approach differs from a calculating approach in that it includes not only a quantification of emis-
sions, but also consideration of geographical boundaries, GHG types and emissions sources, data collection meth-

ods and standardized reporting formats.

The procedure for City GHG accounting is as follows: (1) define the accounting boundary (section 3.1), including
geographical boundary and GHG types, as well as the definition of direct and indirect emissions relevant to the geo-



graphic boundaries; (2) identify the emissions sources cities want to measure and report (Section 3.2); (3) determine
the calculation method (Section 3.3); (4) collect data (Section 3.4); (5) calculate GHG emissions (Section 3.5) and (6)
report GHG emissions (Section 3.6).

Define Identify Determine Collect Calculate Report
accounting emissions calculation Data GHG GHG
boundary sources method emissions emissions

Six steps of city GHG accounting

3. Tool Features

Full accounting of city GHG emissions. The Tool covers five sectors including Energy, Industrial processes, Agricul-
ture, Land-use change and forestry, and Waste. Within these five sectors, the Tool measures the six GHGs (CO, CHa,
N,O, HFCs, PFCs and SF¢) specified in the Kyoto Protocol. The Tool also takes into account cross-boundary transport
and cross-boundary waste disposal.

Combined top-down and bottom-up data collection approach. A top-down approach refers to obtaining avail-
able statistical and sectoral data from relevant institutions, such as statistical agencies, competent authorities and
industrial associations. A bottom-up approach means obtaining data through research and sample surveys. Due to
insufficient statistical and sectoral data, top-down and bottom-up approaches often need to be combined in data
collection.

Additional Focus on key emissions sources. The Tool places special emphasis on industry, buildings, transport and
waste in data collection and reporting formats. Industry, buildings and transport are high profile major emissions
sources identified by city managers. Industry includes major emissions sources such as energy production, manufac-
turing and construction. The buildings sector differentiates from construction in that it covers emissions produced
by existing structures. Transport includes both public and private transit. Waste is another major source of emis-
sions from cities that is less visible but a cornerstone of city GHG accounting nonetheless. Waste includes treatment
of both solid and liquid waste.

Compatible with both international and domestic standards. The Tool uses one set of data to produce multiple
sets of output according to both international standards and domestic policy requirements (section 2.3). The Tool
can produce various reporting formats including the GPC format, the Provincial inventory format, the Key area for-
mat (industry, buildings, transport and waste), the Industry format (primary, secondary, service and residential), the
Emissions intensity format and the Information items. The Tool offers a GHG accounting pathway which conforms
with both China’s national conditions and international standards and makes it easy for users to conduct interna-
tional comparison of GHG accounting and reporting.

Reduced workload for users through automated design. The Tool provides embedded calculation formulas and
default emission factors for ease of use. Users only need to collect and input activity level data if they don’t desire
an in-depth understanding of the accounting methods or use customized emission factors. After data entry is com-
pleted, the Tool generates calculation results with the press of a single button. All calculation methods and default
emissions factor data are described in detail in the Guide, to aid the user and promote transparency.
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MIRC BAHEREAETF

CHa4
CO2 N20
1.981 20.908 209.080 209.080 6272.400 31.362
2.405 26.344 263.440 263.440 7903.200 39.516
0.955 10.454 104.540 104.540 3136.200 15.681
1.950 17.584 175.840 175.840 5275.200 26.376
2.860 29.271 292.706 292.706 8781.184 43.906
2.860 28.435 284.350 284.350 8530.500 42.653
8.555 173.54 173.540 867.700 867.700 17.354
9.784 37.688 37.688 188.440 188.440 3.769
2.773 79.440 794.404 794.404 23832.134 119.161
9.968 202.218 202.218 1011.090 1011.090 20.222
3.833 38.099 380.990 380.990 11429.700 57.149
3.020 125.448 125.448 418.160 418.160 25.090
2.925 129.21 129.210 430.700 430.700 25.842
3.033 129.21 129.210 430.700 430.700 25.842
3.096 127.956 127.956 426.520 426.520 25.591
3.170 125.448 125.448 418.160 418.160 25.090
4.160 43.906 439.059 439.059 13171.777 65.859
3.922 41.397 413.974 413.974 12419.229 62.096
3.785 39.949 399.485 399.485 11984.560 59.923
4.069 42.946 429.458 429.458 12883.754 64.419
3.690 38.950 389.504 389.504 11685.122 58.426
3.028 31.958 319.577 319.577 9587.297 47.936
3.101 50.179 50.179 250.895 250.895 5.018
3.012 46.055 46.055 230.275 230.275 4.606
2.527 105.504 105.504 351.680 351.680 21.101
21.622 389.31 389.310 1946.550 1946.550 38.931
2.889 51.498 51.498 257.490 257.490 5.150
2.773 29.271 292.706 292.706 8781.184 43.906
WRI 2.1




# [C.2] 2006—2011F 5 EIFEBDEAHREF

2006 2007 2008

CO2 CHa N20 CO2 CO2 CHa N20 CO2 CO2 CHa N20

CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/
10.96 118.64 169.80 11.02 10.73 117.12 164.52 10.78 11.11 121.82 169.26
10.96 118.64 169.80 11.02 10.73 117.12 164.52 10.78 11.11 121.82 169.26
10.96 118.64 169.80 11.02 10.73 117.12 164.52 10.78 11.11 121.82 169.26
10.96 118.64 169.80 11.02 10.73 11712 164.52 10.78 11.11 121.82 169.26
10.96 118.64 169.80 11.02 10.73 117.12 164.52 10.78 11.11 121.82 169.26
11.97 130.48 184.68 12.03 11.43 125.31 175.02 11.48 11.58 126.59 177.98
11.97 130.48 184.68 12.03 11.43 125.31 175.02 11.48 11.58 126.59 177.98
11.97 130.48 184.68 12.03 11.43 125.31 175.02 11.48 11.58 126.59 177.98
11.97 130.48 184.68 12.03 11.43 125.31 175.02 11.48 11.58 126.59 177.98
8.65 97.74 130.26 8.69 8.39 93.79 126.85 8.43 8.15 90.35 123.73
8.65 97.74 130.26 8.69 8.39 93.79 126.85 8.43 8.15 90.35 123.73
8.65 97.74 130.26 8.69 8.39 93.79 126.85 8.43 8.15 90.35 123.73
8.65 97.74 130.26 8.69 8.39 93.79 126.85 8.43 8.15 90.35 123.73
8.65 97.74 130.26 8.69 8.39 93.79 126.85 8.43 8.15 90.35 123.73
7.84 84.15 122.09 7.88 7.66 82.98 118.57 7.70 6.81 73.90 105.25
10.96 118.64 169.80 11.02 10.73 117.12 164.52 10.78 11.11 121.82 169.26
7.84 84.15 122.09 7.88 7.66 82.98 118.57 7.70 6.81 73.90 105.25
7.84 84.15 122.09 7.88 7.66 82.98 118.57 7.70 6.81 73.90 105.25
7.84 84.15 122.09 7.88 7.66 82.98 118.57 7.70 6.81 73.90 105.25
7.52 94.13 113.78 7.56 7.38 88.33 110.81 7.42 6.54 76.94 97.77
7.52 94.13 113.78 7.56 7.38 88.33 110.81 7.42 6.54 76.94 97.77
7.52 94.13 113.78 7.56 7.38 88.33 110.81 7.42 6.54 76.94 97.77
7.84 84.15 122.09 7.88 7.66 82.98 118.57 7.70 6.81 73.90 105.25
7.84 84.15 122.09 7.88 7.66 82.98 118.57 7.70 6.81 73.90 105.25
7.52 94.13 113.78 7.56 7.38 88.33 110.81 7.42 6.54 76.94 97.77
7.52 94.13 113.78 7.56 7.38 88.33 110.81 7.42 6.54 76.94 97.77
8.41 89.83 131.45 8.45 8.62 92.78 133.64 8.66 8.42 90.57 130.80
8.41 89.83 131.45 8.45 8.62 92.78 133.64 8.66 8.42 90.57 130.80
8.41 89.83 131.45 8.45 8.62 92.78 133.64 8.66 8.42 90.57 130.80
8.41 89.83 131.45 8.45 8.62 92.78 133.64 8.66 8.42 90.57 130.80
8.41 89.83 131.45 8.45 8.62 92.78 133.64 8.66 8.42 90.57 130.80
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MIRC BAHEREAETF

2009 2010 2011
CO2 CO2 CHa N20 CO2 CO2 CHa N20 CO2 CO2 CHa N20 CO2
CO2e/ CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/ CO2e/
11.16 10.62 117.43 160.82 10.67 10.91 112.47 161.84 10.96 11.28 116.88 169.22 11.33
11.16 10.62 117.43 160.82 10.67 10.91 112.47 161.84 10.96 11.28 116.88 169.22 11.33
11.16 10.62 117.43 160.82 10.67 10.91 112.47 161.84 10.96 11.28 116.88 169.22 11.33
11.16 10.62 117.43 160.82 10.67 10.91 112.47 161.84 10.96 11.28 116.88 169.22 11.33
11.16 10.62 117.43 160.82 10.67 10.91 112.47 161.84 10.96 11.28 116.88 169.22 11.33
11.63 11.14 122.41 169.83 11.19 10.76 112.12 163.27 10.81 11.37 118.55 173.55 11.42
11.63 11.14 122.41 169.83 11.19 10.76 112.12 163.27 10.81 11.37 118.55 173.55 11.42
11.63 11.14 122.41 169.83 11.19 10.76 112.12 163.27 10.81 11.37 118.55 173.55 11.42
11.63 11.14 122.41 169.83 11.19 10.76 112.12 163.27 10.81 11.37 118.55 173.55 11.42
8.19 8.00 88.77 120.88 8.04 7.74 81.50 114.22 7.77 7.85 85.05 119.85 7.88
8.19 8.00 88.77 120.88 8.04 7.74 81.50 114.22 7.77 7.85 85.05 119.85 7.88
8.19 8.00 88.77 120.88 8.04 7.74 81.50 114.22 7.77 7.85 85.05 119.85 7.88
8.19 8.00 88.77 120.88 8.04 7.74 81.50 114.22 7.77 7.85 85.05 119.85 7.88
8.19 8.00 88.77 120.88 8.04 7.74 81.50 114.22 7.77 7.85 85.05 119.85 7.88
6.85 6.47 70.77 98.97 6.51 6.66 69.10 98.65 6.69 7.03 72.31 104.50 7.06
11.16 10.62 117.43 160.82 10.67 10.91 112.47 161.84 10.96 11.28 116.88 169.22 11.33
6.85 6.47 70.77 98.97 6.51 6.66 69.10 98.65 6.69 7.03 72.31 104.50 7.06
6.85 6.47 70.77 98.97 6.51 6.66 69.10 98.65 6.69 7.03 72.31 104.50 7.06
6.85 6.47 70.77 98.97 6.51 6.66 69.10 98.65 6.69 7.03 72.31 104.50 7.06
6.57 6.66 75.93 99.96 6.70 6.66 72.13 99.37 6.69 6.69 71.75 100.44 6.73
6.57 6.66 75.93 99.96 6.70 6.66 72.13 99.37 6.69 6.69 71.75 100.44 6.73
6.57 6.66 75.93 99.96 6.70 6.66 72.13 99.37 6.69 6.69 71.75 100.44 6.73
6.85 6.47 70.77 98.97 6.51 6.66 69.10 98.65 6.69 7.03 72.31 104.50 7.06
6.85 6.47 70.77 98.97 6.51 6.66 69.10 98.65 6.69 7.03 72.31 104.50 7.06
6.57 6.66 75.93 99.96 6.70 6.66 72.13 99.37 6.69 6.69 71.75 100.44 6.73
6.57 6.66 75.93 99.96 6.70 6.66 72.13 99.37 6.69 6.69 71.75 100.44 6.73
8.47 8.19 88.03 127.16 8.23 8.14 86.16 126.24 8.18 8.12 86.51 126.92 8.16
8.47 8.19 88.03 12716 8.23 8.14 86.16 126.24 8.18 8.12 86.51 126.92 8.16
8.47 8.19 88.03 127.16 8.23 8.14 86.16 126.24 8.18 8.12 86.51 126.92 8.16
8.47 8.19 88.03 127.16 8.23 8.14 86.16 126.24 8.18 8.12 86.51 126.92 8.16
8.47 8.19 88.03 127.16 8.23 8.14 86.16 126.24 8.18 8.12 86.51 126.92 8.16
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Z [C.3] 2006—2011FS EIHHDETAHIREF

2006 2007 2008
CO2 CHa N20 CO2e CO2 CHa N20 CO2e CO2 CHa N20
CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/
0.11 1.60 1.33 0.11 0.12 1.62 1.46 0.12 0.11 1.45 1.47
0.12 1.25 1.84 0.12 0.11 1.20 1.77 0.11 0.12 1.23 1.83
0.14 1.47 2.08 0.14 0.15 1.87 1.85 0.15 0.16 2.08 1.95
0.12 1.30 1.95 0.12 0.12 1.30 1.95 0.12 0.13 1.55 1.79
0.18 2.02 2.52 0.18 0.17 1.95 2.42 0.17 0.18 2.03 2.61
0.18 2.02 2.52 0.18 0.17 1.95 2.42 0.17 0.18 2.03 2.61
0.14 1.67 1.91 0.14 0.14 1.76 1.96 0.14 0.14 1.73 1.86
0.13 1.53 2.02 0.13 0.13 1.41 2.09 0.13 0.14 1.53 2.19
0.17 2.19 2.46 0.17 0.17 2.20 2.52 0.17 0.19 2.15 2.77
0.10 1.52 1.43 0.10 0.11 1.51 1.51 0.1 0.11 1.43 1.63
0.12 1.47 1.66 0.12 0.11 1.32 1.63 0.11 0.12 1.36 1.66
0.11 1.16 1.66 0.11 0.11 1.13 1.69 0.11 0.11 1.12 1.68
0.10 1.04 1.53 0.10 0.12 1.39 1.57 0.12 0.11 1.20 1.68
0.13 1.68 1.86 0.14 0.13 1.61 1.59 0.13 0.14 1.86 1.65
0.12 1.49 1.80 0.13 0.17 1.91 2.55 0.17 0.15 1.84 2.23
0.12 1.41 1.89 0.12 0.12 1.33 1.89 0.12 0.12 1.28 1.90
0.13 1.35 2.02 0.13 0.12 1.26 1.88 0.12 0.12 1.33 1.95
0.11 1.55 1.29 0.11 0.12 1.72 1.31 0.12 0.13 1.83 1.57
0.11 1.30 1.71 0.11 0.14 1.57 2.14 0.14 0.11 1.23 1.66
0.10 1.90 1.20 0.10 0.12 2.41 1.50 0.12 0.12 1.54 1.71
0.17 1.76 2.61 0.17 0.13 1.37 2.03 0.13 0.14 1.46 2.18
0.14 5.09 0.97 0.14 0.09 1.91 0.25 0.09 0.11 1.96 0.25
0.13 1.46 2.00 0.13 0.11 1.22 1.81 0.12 0.14 1.48 2.18
0.10 1.17 1.48 0.11 0.11 1.20 1.64 0.11 0.11 1.24 1.73
0.16 1.72 2.58 0.16 0.22 2.36 3.54 0.22 0.13 1.34 2.00
0.10 1.05 1.58 0.10 0.20 2.10 3.15 0.20 0.22 2.33 3.50
0.12 1.28 1.91 0.12 0.12 1.34 1.87 0.12 0.13 1.40 1.90
0.11 1.27 1.62 0.11 0.12 1.34 1.70 0.12 0.1 1.26 1.66
0.16 1.79 2.35 0.16 0.21 2.70 2.25 0.21 0.17 3.13 1.03
0.12 1.31 1.86 0.12 0.12 1.25 1.79 0.12 0.12 1.33 1.92
0.10 1.21 1.46 0.11 0.12 1.63 1.65 0.12 0.11 1.20 1.67

WRI

21
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MIRC BAHEREAETF

2009 2010 2011
CO2e CO2 CHa N20 CO2e CO2 CHa N20 CO2e CO2 CHa N20 CO2e
CO2e/ CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/ CO2e/ CO2/ CHa/ N20/ CO2e/
0.11 0.11 1.36 1.38 0.11 0.10 1.36 1.30 0.10 0.10 1.36 1.32 0.10
0.12 0.11 1.22 1.82 0.12 0.11 1.37 1.74 0.12 0.1 1.32 1.76 0.12
0.16 0.17 2.28 1.93 0.17 0.21 1.72 1.93 0.21 0.19 1.54 1.74 0.19
0.13 0.13 1.59 1.75 0.13 0.14 1.39 1.87 0.14 0.14 1.36 1.92 0.14
0.18 0.17 1.97 2.59 0.18 0.17 1.79 2.61 0.18 0.17 1.77 2.58 0.17
0.18 0.17 1.97 2.59 0.18 0.17 1.79 2.61 0.18 0.17 1.77 2.58 0.17
0.14 0.15 1.88 2.00 0.15 0.15 1.59 1.95 0.15 0.15 1.57 1.99 0.15
0.14 0.12 1.36 1.94 0.13 0.14 1.47 2.11 0.14 0.13 1.44 2.09 0.13
0.19 0.15 1.77 2.20 0.15 0.16 1.78 2.20 0.16 0.17 1.87 2.30 0.17
0.11 0.11 1.48 1.59 0.11 0.11 1.40 1.52 0.11 0.10 1.36 1.46 0.10
0.12 0.11 1.28 1.67 0.11 0.11 1.11 1.58 0.1 0.11 1.15 1.67 0.11
0.11 0.10 1.10 1.65 0.10 0.10 1.12 1.64 0.11 0.12 1.36 2.00 0.12
0.11 0.11 1.21 1.70 0.11 0.14 1.31 1.67 0.14 0.11 1.14 1.63 0.11
0.14 0.12 2.03 1.38 0.12 0.13 1.61 1.45 0.13 0.13 1.50 1.53 0.13
0.15 0.14 1.57 2.02 0.14 0.14 1.65 2.02 0.14 0.15 1.92 2.10 0.15
0.12 0.12 1.33 1.80 0.12 0.12 1.33 1.82 0.12 0.12 1.30 1.81 0.12
0.13 0.13 1.44 2.10 0.13 0.13 1.57 2.05 0.14 0.13 1.45 2.06 0.13
0.14 0.14 2.01 1.54 0.14 0.17 2.03 1.72 0.17 0.16 1.92 1.69 0.16
0.1 0.10 1.15 1.60 0.1 0.16 1.52 1.66 0.16 0.13 1.47 1.58 0.13
0.12 0.12 1.42 1.72 0.12 0.11 1.76 1.47 0.1 0.11 1.88 1.53 0.11
0.14 0.12 1.28 1.85 0.12 0.16 1.69 2.52 0.16 0.17 1.74 2.61 0.17
0.11 0.13 2.11 0.24 0.13 0.02 0.38 0.04 0.02 0.03 0.52 0.05 0.03
0.14 0.12 1.31 1.93 0.12 0.13 1.42 2.10 0.13 0.13 1.42 2.08 0.13
0.11 0.10 1.13 1.55 0.10 0.11 0.99 1.02 0.11 0.15 1.44 1.65 0.15
0.13 0.13 1.33 2.00 0.13 0.15 1.53 2.30 0.15 0.15 1.59 2.39 0.15
0.22 0.18 1.85 2.78 0.18 0.14 1.50 2.24 0.14 0.18 1.86 2.79 0.18
0.13 0.13 1.61 1.86 0.14 0.13 1.33 1.84 0.13 0.13 1.36 1.98 0.13
0.11 0.11 1.23 1.70 0.11 0.12 1.27 1.71 0.12 0.12 1.29 1.71 0.12
0.17 0.14 2.48 0.80 0.14 0.13 1.31 0.62 0.13 0.16 1.32 0.79 0.16
0.12 0.11 1.23 1.77 0.11 0.13 1.36 2.00 0.13 0.13 1.44 2.08 0.13
0.11 0.12 1.29 1.81 0.12 0.13 1.30 1.72 0.13 0.13 1.32 1.78 0.13

[102]



& [C.A] EMEIARRERAHEEF

CHa4 N20
5.2 0.13
2.7 0.08
6 0.03
3.6 0.05

& [C.5] YR RANE TR EsnRAREE 7

CHa/
8.37 2 0.9 0.5
8.35 2 0.9 0.5
6.93 2 0.9 0.5
* [C.6] AHFIRASRERRNAHIEF

0.2 /.
0.6 /.
0.3 /.
1.8 /.

14 /

753 /

5000 /
2.5 /.
51.5 /.
/ 8.5 /.
68.4 /.

542
95.1 /.
45 /.
6.3 /.
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MIRC BAHEREAETF

C.2

Z [C.7] T AF=IrEERAHEEF

O/
1 0.538
O/
2 0.683 O/
0.43 O/
0.474 O/
> 4% %
0.248% %
4. 1154 O/
5. 0.293 O/
0.0139 O/
0.002 O/
0.01177 O/
6. 0.00972 O/
0.008 O/
0.0075 O/
0.005 O/
7.HCFC-22 0.0292 HFC-23/ HCFC-22
0.0888 CFaf
0.6 CFaf
8.
0.0114 CoFe/
0.06 CoFe/
0.49 SFe/
9.
0.114 SFe/
10. SFe 8.6% %
CHF3 20.95% %
CFa 43.56% %
" CoFs 3.76% %
SFe 19.51% %
HFC-23 0.5% %
HFC-32 0.5% %
HFC-125 0.5% %
HFC-134a 0.5% %
12. HFC-143a 0.5% %
HFC-152a 0.5% %
HFC-227ea 0.5% %
HFC-236fa 0.5% %
HFC-245fa 0.5% %
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C.3

% [C.8] FEHCHHFMERNAHESEF

CHa/
34.4~341.9 234.0 = = = =
158.2~255.9 215.5 153.1~259.0 211.4 143.4~261.3 224.0
170.2~320.1 236.7 169.5~387.2 241.0 185.3~357.9 273.2
170.2~320.1 236.7 169.5~387.2 241.0 185.3~357.9 273.2
75.0~246.5 156.2 73.7~276.6 156.2 75.1~265.1 171.7
112.6~230.3 168.0 = = = =
175.9~319.5 231.2 = = = =
% [C.9] REIN:OEEHEEAHIET
N20/
I 0.0056 0.0015~0.0085
Il 0.0114 0.0021~0.0258
Il 0.0057 0.0014~0.0081
vV 0.0109 0.0026~0.022
V 0.0178 0.0046~0.0228
VI 0.0106 0.0025~0.0218

% [C.10] SR HEHERNAME

60

40

40

12

16

0.6

40

40

40
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Z [C.11] REN:O/EHEHEERAHFRE 7

MIRC BAHEREAETF

N20/
N20
0.001
0.0075
* [C.12] TEFHEHENOHF MBS HENAME
0.855 0.01 0.00753 0.489 0.125
0.87 0.014 0.00516 0.434 0.166
0.86 0.017 0.0058 0.438 0.17
0.87 0.017 0.0073 0.393 0.185
0.83 0.07 0.0085 0.385 0.166
0.83 0.014 0.0056 0.455 0.166
0.86 0.06 0.0181 0.425 0.13
0.82 0.05 0.022 0.385 0.13
0.82 0.00548 0.00548 0.271 0.15
0.9 0.05 0.0182 0.556 0.2
0.9 0.05 0.0131 0.417 0.2
0.83 0.00548 0.00548 0.383 0.2
0.4 0.004 0.00507 0.667 0.05
0.32 0.004 0.83 0.75 0.26
0.83 0.0131 0.0131 0.83 0.2
0.45 0.004 0.011 0.667 0.05
0.15 0.008 0.008 0.83 0.25
0.83 0.041 0.0144 0.83 0.2
Z [C.13] SBmEREECHERAHEEF
CHa/
88.1 89.3 99.3
52.9 67.9 85.3
70.5 87.7
8.2 8.7 7.5
8.9 9.4 6.7
1
18
/ 10
46
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% [C.14] IPFE(EEIRCHERAHEREF

CHa/

7.46 2.23 8.33 8.45 8.45 6.51 593

2.82 1.02 3.31 4.72 4.72 3.21 1.86

0 0 5.55 8.24 8.24 1.53 0

0.15 0.15 0.26 0.34 0.34 0.48 0.28

0.17 0.16 0.28 0.31 0.31 0.53 0.32

3.12 1.12 5.08 5.85 5.85 4.18 1.38

0.01 0.01 0.02 0.02 0.02 0.02 0.01

1.09 1.09 1.64 1.64 1.64 1.64 1.09

/ 0.6 0.6 0.9 0.9 0.9 0.9 0.6
1.28 1.28 1.92 1.92 1.92 1.92 1.28

% [C.15] ZAPZE(EEIENORAHERIEF

N20/
1.846 1.096 2.065 1.71 1.71 1.884 1.447
0.794 0.913 0.846 0.805 0.805 0.691 0.545

0 0 0.875 0.86 0.86 1.197 0
0.093 0.057 0.113 0.106 0.106 0.064 0.074
0.093 0.057 0.113 0.106 0.106 0.064 0.074
0.227 0.266 0.175 0.157 0.157 0.159 0.195
0.007 0.007 0.007 0.007 0.007 0.007 0.007

0.33 0.33 0.33 0.33 0.33 0.33 0.33
/ 0.188 0.188 0.188 0.188 0.188 0.188 0.188
0.33 0.33 0.33 0.33 0.33 0.33 0.33
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C.4

2 [C.16] FEIIATRHESU TR E FAEX R EROAME

MIRC BAHEREAETF

% % /

4.82% 2.72% 0.462 1.787 1.431 0.5
6.39% 4.31% 0.484 1.771 1.427 0.5
11.66% 9.44% 0.423 1.821 1.47 0.5
7.83% 4.89% 0.478 1.782 1.43 0.5
5.32% 2.21% 0.484 1.839 1.467 0.5
2.68% 0.88% 0.505 1.69 1.364 0.5
5.58% 3.23% 0.504 1.803 1.434 0.5
3.67% 1.91% 0.505 1.784 1.411 0.5
3.87% 1.67% 0.499 1.751 1.393 0.5
9.62% 6.71% 0.392 1.874 1.461 0.5
13.19% 10.16% 0.395 1.603 1.309 0.5
9.35% 4.46% 0.406 1.755 1.421 0.5
9.78% 6.14% 0.416 1.742 1.408 0.5
6.68% 5.63% 0.436 1.806 1.441 0.5
8.28% 5.35% 0.422 1.795 1.435 0.5
15.28% 9.51% 0.412 1.774 1.428 0.5
11.68% 6.86% 0.488 1.74 1.392 0.5
8.29% 4.94% 0.459 1.848 1.477 0.5
9.9% 6.38% 0.394 1.712 1.387 0.5
8.24% 7.18% 0.474 1.915 1.513 0.5
8.94% 5.9% 0.43 1.819 1.448 0.5
5.01% 4.07% 0.488 1.813 1.419 0.5
7.38% 2.93% 0.431 1.736 1.419 0.5
3.04% 1.06% 0.425 1.744 1.419 0.5
8.45% 3.7% 0.425 1.842 1.48 0.5
4.12% 2.25% 0.501 1.87 1.488 0.5
0.9% 0.47% 0.427 1.805 1.449 0.5
41% 2.28% 0.558 1.947 1.517 0.5
3.54% 1.89% 0.462 1.789 1.433 0.5
2.4% 1.27% 0.408 1.827 1.483 0.5
7.39% 3.3% 0.444 1.798 1.445 0.5
2.95% 1.55% 0.393 1.683 1.356 0.5
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& [C.7] 2ETH. EFH. EAMTERUEREMERME

4529 /
24.64 /
68.48 /
29.35 /
7.55 /
35.21 /
12.51 /
6.72 /
17.99 /
% [C.18] BABEANSIRECOBRAHEIAF
, /
/ / / / "
10.66 20 0393 | 1356
45.29 - - - 15%
29.35
0 0.9 0.5 15%
10.66 20 0393 | 1.356
45.29 - - - 20%
29.35
2= [C.19] KRBECHAIN20ZAHERIEF
! ! CHa-C N20-N N-C
15%
0.9 05 0.012 0.007 0.01
20%
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C.5

% [C.20] BHREECHAE FHEE S HENAME

MIRC BAHEREAETF

1
>5 0.8
<5 0.4
0.4
8%~20% 015
20%~40% 0.24
DOC
18%~22% 0.2
36%~45% 0.4
39%~46% 0.43
DOC 05
CHa 05
CHa4-C 16/12
0.1
0
= [C.21] BHRBERRCOHEMEIFHRXSHENME
CO2/
33%~35% 20%
30%~50% 39%
0.27
95%~99% 95%
C02-C 44/12
1%~95% 1%
90%~100% 90%
0.03
95%~99.5% 97%
CO2-C 44/12
10%~40% 30%
0% 0%
0
95% 95%
CO2-C 44/12

“ CO2-C 7
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= [C.22] EESKMBCHHNE FHEXSHENNME

BOD/COD

CHa/

BOD

0.46

0.45

0.46

0.43

0.49

0.47

0.51

0.41

0.6

0.165

7 [C.23] TUkEKMECHHIEFHEXSEENME

CHa/

BOD

0.25

0.165

% [C.24] &£E S TALEIKIEN ORFIIE FHEXSEROAME

N20

0.005

N20/

N
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MRD TEFRNEZWKE

fiz= D. TEHARIEZHIE

1.0 IPCC
1996 IPCC 2006 IPCC
IPCC 1996 IPCC
2006 IPCC
1.0 2006 IPCC
IPCC 1996 IPCC
2006 IPCC 2005
IPCC 1996 IPCC
2006 IPCC

1.0

[112]



D.1

1.0 2006 IPCC
IPPU AFOLU
D1
1996 IPCC
DA
1996 IPCC “ GPC
1.0
] [D.1] IR S A RER T 2L
a 3 a
Bl HE R COEEN e BSEER SEIEERN
\ J \
a a N a4
B HERGE - TI&EFEdE - TE=TE TAr&EF=diE
\_ /ﬂ\ y, \
[ Tt [ | 1
: L; |3 EE 3 E 7
\ J \
Rl . Hll [ twmmme | [ twRmne + iR
) |2 ) | J)z2fug )=z fg
MEERE || | Rl | | Rkl Fbkl
\ \ J \ /
a a 3 a
EEMLE }——» BEUALE e ERyE EELE
\ \ . \
a N
M :
> EEgE -
EE
\ .

[113] WHBRESHZETEER (Midhk1.0)



“ GPC

[D.2] REIRERNHIRF 32

B EHFRIR

| eeme

[ Twse

| ERew

1.0

1.0

Rkt

Jo—s{ mETY |

HaERRRHRGE

"
[ Twmmaw ]

o EREE e

[ ammm Je—  Esy |
| ey e wu  Jefh [ mm

"

r[
J'[

fFEEN
NEER

MRD TEFRNEZEKIE

D.2

o

hA
Kt
i

\_/

|

[ mm ) | gee—

[ Hid j

[ prose ] BRFRS s

= ’[
= SRS iz

AR kIR HERL

—» mRARSE |

> msRmwe |

[114]



1.0
D.4
2
D.4 1.0
1.0
1.0
CO2 CH4 N20 HFCs PFCs SFe
CHa
CO2 N20
CHa  N20 D.3 1.0 CO2
CH4 N20 D.2 IPCC
D 3 [13 1
D1 1.0
1.0

B2 B3 B.4

[115] WHBESHZETEER (Midhk1.0)



MRD TEFRNEZEKIE

% [D.1] BiRHEERERSANEESAHEL SEE” XLt

T em— e “SEE=" HEg “EE=" HY

(WHRESHREERRE ) ® BRI S B
(ikE1.0) ) it “SE=" HiR
fgﬁ?ﬁf‘:‘mﬁﬁﬁ“*ﬁ V) REEES, FAERN  ROEEFRSHS
%ﬁ%‘%ﬁg%ﬁ%ﬁ o REER, FEER REESE

% [D.2] (WhaESHEEERNE (IEXR1.0) ) PEEREMHBUERAISEMSF SEE"

--

BEIRIETN

EEHEE
i
TkFnzzsidl
ERZ2HR
AHER
AR HERL
Hfth

B HERUR

Pk

QAAQAQE
QAAA’AdQ
Q33130

QAAAAAAAAAIV0QQ
QAdAdQ

QAAAAAAAAAAV
QAAAAAAAAAAQ

(<IN <M<
(I < <)
QAAdAQ

[y
o

% [D.3] (BRB=ESAERRHEES (iX17) ) 1 (hENERESNERREIER) PReRE
HERGEXIRIAISAFISERD “SBE”

emn T Tou Too T T o TocTon_on Tans

BEIRIE]
EaERREIARE
AERET AL
TrFnER s
EBREE
BRS3 Ak

O O
V)

i@
Rk

i
HER v
SR

HER e v

QAAAAAAQ
QO A AAAA310Q11A09
O A AAAAAAAAQ

QAAAAAAAQ

[116]



Z [D.4] Tuk&ErF=igig. RilGER. it FIM ARSI BHERRS SIS AFRSER “SEE

T Tco, Jon [no Thecs Tercs [sr Jano [m— Tem=_[wm=
V) V] V] V]

TksEr=idiz (V] V)
KiREF=
AmEr=
k=
BAaEr
[ty
e[
— S FmRRLEF <
faErs V]
FEERE
BIIgEEF
EEREFE
SEREF

Rk
&M

BEE
WERTE
WEEHE
RH
EiEHE
Lhe
e
FEFHEH
Bl HER
ASGIE
B B
YmEREE
HEEESE
RIS AT

BIELIAS
EYSHAEETN

FrAM (1493)
EZ 0

(ML

AR

Btk BUEAR
FIOESHY

iEIMARIHFE
FREE
BRIEHERL
SEHER
ERFatE
LIiRIEIE
LR
EiRISKLE
TukpEokab T2

(NN
Qa
(<N
QAQadd

AAAAQ

A0 AA3A3AAA3AQ

QAQadd

(<<

Q A3 A3 QA3 A9
QAAAAAAAA A AAAA A AAVAAAAAAVAVARVAVAVAVAAVAQV

QAAAAAAAA A AAAA A AAAAAAAAAVAAAAVRVRVRAVAVAVQW0

AAA3AQ

.93 A0 009
Qa

[117] WHBESHZETEER (Mifhk1.0)



MRD TEFRNEZEKIE

D.4

GPC

GPC . !

o » « PR " “« GPC " « " "

e “ ” “ GPC ”
D.2

. g ” “ GPC

" “ GPC o !

1.0 D.2 D3 “ ”

“ GPC

ev " % GPC v e

o " % GPC o v / ”
.o "% GPC

o » “« GPC » u "

o PR "« GPC »

[118]



Ral R

I8

(+5m)

2]

HHRESEEE

HERGIR

MR M

KRR

EZHI
I HER

“BE—" HEW

“EEZ" HEM

“EEZ=" HI

2B

HFCs

CO2
PFCs

1.0

CHa

1.0

1.0

HFC-23 HFC-32 HFC-125 HFC-134a

227ea HFC-236fa

CaFe

NF3

HFC-245fa

IPCC

PFCs

SFe
HFC-143a

N20
HFCs
HFC-152a
CFa

1996

HFC-

[119] WHBESHZETEER (Mifhk1.0)



BRI

i GB/T 4754—2011

RZi@isk GB/T 4754—2011 “

A=A
FEER
AHEH

KEIRE 2

—Ha N 2

REEE. SE&EN.
PEEERISEEN

[120]



W

[1].

[2].

[3].

[4].

[51.

[6].

[7].

[8].

=3k

K

Duduta N, Bishins A. Citywide
transportation greenhouse gas emissions
inventories: a review of selected
methodologies[R]. WRI Working Paper.
World Resource Institute, Washington,
DC, 2010.

GlzZ, . Balancing
Transport Greenhouse Gas Emissions
in Cities - A Review of Practices in
GermanylR].

ICLEL International Local Government GHG
Emissions Analysis Protocol (IEAP) version
1.0[R]. 2010

IPCC. Revised 1996 IPCC Guidelines for
National Greenhouse Gas Inventories[R].
1996

IPCC. Working Group | Report: The Physical
Scientific Basis, IPCC Fourth Assessment
Report: Climate Change 2007[R].2007

IPCC. Working Group | Report: The
Scientific Basis, IPCC Second Assessment
Report: Climate Change 1995 [R]. 1995

IPCC. Working Group | Report: The
Scientific Basis, IPCC Third Assessment
Report: Climate Change 2001[R]. 2001

Wang H, Chen C, Huang C, et al. On-
road vehicle emission inventory and
its uncertainty analysis for Shanghai,
China[J]. Science of the Total
Environment, 2008, 398(1): 60-67.

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

Wang H, Fu L, Bi J. CO2 and pollutant
emissions from passenger cars in
China[J]. Energy Policy, 2011, 39(5):
3005-3011.

Wang H, Fu L, Lin X, et al. A bottom-

up methodology to estimate vehicle
emissions for the Beijing urban area[J].
Science of the total environment, 2009,
407(6): 1947-1953.

World Bank, UNEP, UN Habitat.
International standard for determining
Greenhouse Gas emissions for cities
(Version 2.1)[R]. 2010

WRI, 2011, GHG Protocol Agricultural
Protocol (draft for review)

WRI, C40, ICLEI. Global Protocol for
Community-Scale Greenhouse Gas
Emissions(Pilot Version 1.0)[R]. 2012

WRI, WBCSD. Corporate Value Chain
(Scope 3) Accounting and Reporting
Standard [R]. 2011

WRI. Technical Assistance to the City of
Rio de Janeiro on Citywide Greenhouse
Gas Monitoring System[R]. 2011

IEA. [R]. 2007

IPCC. 2006 IPCC
[R]. 2006

IPCC. IPCC
[R]. 2001

[121] WHBESHZETEER (Mifhk1.0)



[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

UNHABITAT. 2011—
[R]. 2011
WRI, WBCSD.
[R]. 2004
WRI.
21 [R]. 2012
[J1.
, 2013, 23(1).
[J].
2011.
M]. , 2009
[J1.
, 2011, 7(001): 23-28.
. [M].
, 2011
[J1.
, 2012, 22(1): 21-
27
[J]. , 2010 (11):
2780-2787.
[J]. , 2012 (31): 35-46.

[30].

[31].

[32].

[33].

[34].

[35].

[36].

[37].

[38].

[39].

[40].

SEH

[J1.
2006, 19(6): 115-120

[J1.
, 2006, 19(005): 85-90.

[M]. , 2009
, 2007

[J].
, 2011 (01):1-4

[J1. , 2008 (3):
16-20.

[J]. , 2013,
33(2): 367-373.

[J]. , 2011, 33(7):
1325-1330.

[I\'A]_ | , 2011

[J].
, 2010, 20(010): 13-
18

[J].
2003, 22(11): 836-839.

[122]



[41].

[42].

[43].

[44].

[45].

[46].

[47].

[48].

[49].

[50].

[R], 2011

[R].
, 2013

(1.
, 2012, 32(9): 2228-2235

- (1.
2011, 31(6): 1029-1038.

, 2011, 3: 005.

[J]. , 2013
(002): 34-37.

[J]. , 2006, 28(12):
59,

[J]. , 1996, 15(12):

15-17.

[J].
, 2012, 45(17): 3531-3540.

[J]. , 2011,
39(28): 17514-17516.

[51].

[52].

[53].

[54].

[55].

[56].

[57].

[58].

[59].

[60].

[61].

[J].
2010, 38(009): 1397-1402.

[J].
2011, 11:008.

[J].
, 2012, 8(3): 16-22

[J].

2011, 24(001): 5-8.
B
—_— [J].
, 2010 (006): 17-21.
J].
, 2011, 24(8): 909-916.
. 2009
[M]. , 2010.
[J]. , 2009, 9: 93-98.
[J]. , 2010, 8(3).
[J].
, 2004, 2:16-19.
[J]. , 2008, 38(1): 36-40.

[123] WHBESHZETEER (Mifhk1.0)



SEH

[124]



e

! 3.4 e
2 GPC
1.0 1.4
3
4 “ 12

13
5
6

/ /

7

14
8 3.4

° ICLEI 2009 International Local Government GHG
Emissions Analysis Protocol (IEAP) version 1.0

0 Word Bank UNEP UN Habitat. 2010
International standard for determining Greenhouse
Gas emissions for cities (version 2.1)

[125] WHBESHZETEER (Mifhk1.0)



52006

AFOLU

IPCC

'" BOD

BOD

IPCC
IPPU
1996
CoD
CoD BOD/COD

BOD

R

2005
2.1
2006—2011

50

20

M. 2011

[126]



Disclaimer

This guidance and associated spreadsheets have been prepared with a high degree of expertise and professionalism, and it is
believed that the Spreadsheets provide a useful and accurate approach for calculating greenhouse gas emissions. However,
the organizations involved in their development, including WRI, WBCSD, and any other organization involved, collectively
and individually, do not warrant these Spreadsheets for any purpose, nor do they make any representations regarding their
fitness for any use or purpose whatsoever. Each User agrees to decide if, when and how to use the Spreadsheets, and does
so at his or her sole risk. When using the tools provided on the GHG Protocol website, you agree that you are not entitled to
rely on any information generated using these worksheets. You further agree to hold WRI, WBCSD, and any of their partners
in the creation of the tools, harmless for loss you might suffer arising out of: any inaccuracies in numbers generated by the
worksheets or variation between predictions and your actual results. Under no circumstances shall WRI, WBCSD, or any of
their partners that helped create the tools, be liable for any damages, including incidental, special or consequential damages,
arising from the use of these Spreadsheets or an inability to use them.

If you distribute these tools through any means other than the GHG Protocol website at www.ghgprotocol.org, you
should check the website to ensure the tool being provided is the latest version available, and provide information to
users on how to check for updates and revisions to the tools.
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