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Current MRV: GHG inventories

Training 
of 

Experts

LRs 
meetings 
(reviews)

Data portal and 
CRF reporter

Annual submissions, 
annual inventory 

reviews

Use of the 2006 IPCC 
Guidelines and Wetlands 

Supplement

Decision 24/CP.19

Decision 13/CP.20

Annex I – developed countries

CGE and training 
for BUR and TTE

Submission portal

BURs, NCs, TTEs 
and FSV

IPCC 
Guidelines 

(Revised 1996; 
GPG)

Dec. 17/CP.8

Dec. 2/CP.17

Dec. 20/CP.19

Dec. 13 and 
14/CP.19 
(REDD+)

Non-Annex I – developing countries



Lessons from current MRV: GHG Inventories

Common reporting format tables or summary tables provide 
comparable ways to convey quantitative information on GHG 

emissions and removals

Based on extensive technical expertise and 
scientific support (IPCC)

Produce the most accurate 
data on Parties’ GHG 

emissions and removals 
since 1990

Completeness, time-series 
consistency and other 

TACCC principles 
improved over time

Involve a large number 
of inventory experts

Preparation of the CRF 
tables by the CRF Reporter

The IPCC reporting 
software



Opportunities: GHG Inventories



Towards Common Reporting Tables, agenda item 10(a)

Complex and extensive scope; potential number of 
issues to be addressed – urgency and efficiency

CRT focusing on quantitative data

Take into account existing CTF, CRFs and experience

Focus on starting point; structure and list of tables; flexibility

How to progress towards CMA 3: what further work?

SBSTA agenda 10a - Common reporting tables for the electronic reporting of 

the information in the national inventory reports of anthropogenic emissions 

by sources and removals by sinks of greenhouse gases



Workflow to populate CRF tables

TABLE 10  EMISSION TRENDS

GHG CO2 eq emissions

(Sheet 1 of 6)

GREENHOUSE GAS SOURCE AND SINK CATEGORIESBase year
(1) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Total (net emissions)
(2)

66681.90 66681.90 ####### 64087.89 63975.22 64376.57 66440.88 72315.84 63330.00 64494.74 60588.86 63996.24 65058.99 71848.66 86919.31 82194.59 81907.24 84948.16 81976.19 82554.35 75796.43 78889.52 76369.37 74344.45 75835.45 71955.81 74346.16 75217.28 77355.42

1. Energy 52946.22 52946.22 ####### 52021.23 52292.17 51943.13 54500.02 58636.44 57199.20 57002.52 55848.14 55403.32 59590.86 60849.21 66529.08 66536.54 67138.26 64161.76 60935.32 59930.29 56882.25 59562.72 57282.82 55188.17 55520.13 51695.59 53409.47 54279.03 56272.29

A. Fuel combustion (sectoral approach) 52244.42 52244.42 ####### 51409.22 51711.75 51472.80 54035.99 58244.81 56762.93 56538.92 55351.80 54906.85 59076.26 60350.37 66013.69 66070.75 66701.13 63696.33 60463.68 59497.89 56402.06 59094.90 56821.76 54713.71 55048.63 51257.48 52985.11 53887.20 55845.21

1.  Energy industries 14099.97 14099.97 ####### 11632.79 11678.31 11964.26 13155.46 14127.89 14141.83 13174.45 12712.53 12397.02 13749.52 13449.24 16164.37 15993.61 16397.42 15230.05 14017.95 13829.42 12852.38 14028.09 13777.09 12400.04 11319.98 9640.72 10791.89 10,563.13 11,195.30

2.  Manufacturing industries and construction9899.72 9899.72 ####### 9477.13 9695.75 10446.35 10339.69 10972.10 11966.89 10569.32 9818.52 10084.59 10170.14 10607.61 11029.84 11254.41 11708.43 11365.71 11054.37 11383.49 10819.67 11392.72 11299.27 11154.17 11230.23 10851.75 10456.52 10,557.89 11,052.08

3.  Transport 13975.24 13975.24 ####### 15425.39 15557.06 15605.34 15885.62 17439.47 16452.04 18560.42 18022.00 18817.91 20308.80 22221.18 24073.84 24589.61 24943.78 23673.90 23891.70 22414.31 21753.32 22567.80 21912.50 21730.47 22910.72 22206.06 22675.85 23,519.18 24,265.84

4.  Other sectors 14233.62 14233.62 ####### 14839.37 14740.25 13414.29 14621.84 15665.49 14164.20 14191.36 14756.22 13565.53 14805.43 14029.42 14702.14 14189.09 13606.92 13381.60 11454.04 11824.49 10929.99 11059.01 9785.07 9380.64 9538.74 8509.42 9010.76 9,196.34 9,280.75

5.  Other 35.87 35.87 37.99 34.53 40.38 42.56 33.39 39.85 37.98 43.37 42.52 41.80 42.37 42.93 43.49 44.04 44.58 45.07 45.62 46.17 46.70 47.26 47.83 48.39 48.96 49.52 50.08 50.66 51.25

B. Fugitive emissions from fuels 701.81 701.81 569.10 612.01 580.42 470.33 464.03 391.64 436.27 463.60 496.35 496.47 514.60 498.84 515.39 465.79 437.13 465.43 471.64 432.40 480.19 467.83 461.06 474.46 471.50 438.11 424.36 391.83 427.08

1.  Solid fuels 333.22 333.22 181.14 192.32 164.36 56.38 36.84 24.13 24.61 24.83 24.77 27.19 26.25 30.74 25.09 5.13 0.13 0.15 NO,IE,NANO,IE,NANO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NANO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NA

2.  Oil and natural gas and other emissions from energy production368.59 368.59 387.97 419.69 416.06 413.95 427.19 367.51 411.66 438.78 471.58 469.28 488.35 468.10 490.30 460.66 437.00 465.28 471.64 432.40 480.19 467.83 461.06 474.46 471.50 438.11 424.36 391.83 427.08

C. CO2 transport and storage NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

2.  Industrial Processes 13662.34 13662.34 ####### 12053.42 12004.00 12738.74 13604.92 13057.12 14219.02 13864.92 13647.40 14610.41 14487.87 15129.49 15271.16 14810.67 15599.74 16257.46 16911.95 17249.03 13921.66 15929.64 15970.26 15570.66 15902.23 16017.36 16601.60 16394.62 17197.29

A.  Mineral industry 3092.46 3092.46 2950.10 2990.49 2925.54 3026.70 2657.39 2594.10 2765.48 2602.40 2606.43 2733.20 2758.67 2842.66 2829.34 2915.62 2888.79 3053.33 3265.67 3276.09 2714.92 2660.68 2779.36 2703.56 2719.69 2721.94 2739.63 2,787.86 2,800.10

B.  Chemical industry 1555.35 1555.35 1591.43 1471.18 1552.59 1459.59 1528.06 1552.14 1533.65 1560.41 1591.41 1623.74 1418.85 1448.39 1558.95 972.93 943.33 983.37 908.56 1011.86 792.72 785.27 787.85 762.03 700.06 815.19 792.75 805.93 745.70

C.  Metal industry 8176.69 8176.69 8210.15 6598.93 6257.91 6875.88 7841.39 7348.27 8069.72 7856.01 7551.20 8480.40 8312.79 8772.08 8745.83 8758.93 9594.53 10069.59 10533.38 10735.74 8414.86 10265.87 10297.72 9953.67 10310.80 10256.35 10806.13 10,443.13 11,207.44

D.  Non-energy products from 

fuels and solvent use 348.94 348.94 323.39 295.40 266.15 249.75 233.95 239.36 242.24 235.85 231.35 198.46 193.54 177.22 180.15 156.65 177.40 191.53 195.42 190.35 166.95 169.98 165.74 157.07 159.52 141.15 143.52 144.74 148.21

E.  Electronic industry 133.87 133.87 214.92 286.95 358.97 429.37 509.61 413.68 610.33 479.34 460.23 419.96 474.82 459.47 513.53 552.11 352.34 370.08 391.05 370.94 113.86 149.77 119.16 101.25 90.35 96.94 107.05 92.23 91.81

F.  Product uses as ODS 

substitutes NO NO NO 0.02 227.91 252.02 342.66 404.88 486.21 604.80 696.84 708.85 857.49 964.25 1068.49 1155.08 1143.25 1148.87 1189.47 1240.37 1308.28 1483.61 1411.87 1490.27 1517.52 1584.60 1613.49 1,630.07 1,720.27

G.  Other product manufacture 

and use 355.03 355.03 405.99 410.46 414.92 445.43 491.86 504.68 511.40 526.12 509.94 445.80 471.71 465.42 374.87 299.35 500.12 440.69 428.40 423.69 410.07 414.45 408.58 402.83 404.29 401.18 399.02 490.66 483.75

H.  Other NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

3.  Agriculture 8136.76 8136.76 8044.49 7729.38 7715.14 7701.69 7827.93 7718.42 7672.02 7639.83 7534.36 7438.15 7380.12 7268.94 7121.57 7105.68 7037.56 7026.88 7082.14 7205.76 7239.87 7102.94 7164.58 7110.19 7106.41 7246.06 7248.54 7365.18 7307.58

A.  Enteric fermentation 4820.53 4820.53 4755.57 4550.69 4555.56 4552.90 4638.25 4563.33 4481.74 4447.96 4410.82 4386.67 4326.93 4239.51 4196.41 4197.94 4146.58 4134.62 4151.50 4145.31 4199.70 4189.65 4137.41 4110.16 4117.37 4136.34 4130.84 4,146.65 4,156.50

B.  Manure management 986.01 986.01 979.01 952.84 962.63 958.81 970.42 955.66 946.50 945.09 919.66 907.09 903.62 884.06 874.38 867.64 863.15 872.28 893.03 894.82 920.04 930.36 928.36 933.39 944.54 958.62 970.02 983.46 1,000.84

C.  Rice cultivation NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

D.  Agricultural soils 2234.18 2234.18 2211.40 2126.96 2098.86 2090.39 2117.86 2097.72 2141.43 2143.65 2100.99 2044.39 2052.25 2047.66 1950.64 1935.95 1923.50 1913.93 1929.31 2059.46 2008.93 1874.54 1992.31 1957.51 1935.96 2039.00 2035.11 2,118.32 2,035.12

E.  Prescribed burning of savannas NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

F.  Field burning of agricultural residues 1.66 1.66 1.62 1.64 1.50 1.61 1.61 1.53 1.59 1.56 1.60 1.45 1.58 1.51 1.43 2.13 1.38 1.29 1.33 1.28 1.20 1.15 0.91 0.72 0.67 0.74 0.66 0.67 0.63

G. Liming 89.97 89.97 91.06 91.09 90.81 91.39 91.85 92.49 92.08 91.45 90.87 90.19 90.10 90.06 90.09 91.17 91.19 89.85 89.05 88.33 88.03 87.68 87.24 86.73 86.36 85.92 85.43 84.77 84.47

H. Urea application 4.41 4.41 5.83 6.17 5.79 6.60 7.95 7.70 8.67 10.12 10.41 8.37 5.64 6.13 8.62 10.84 11.76 14.91 17.92 16.55 21.97 19.56 18.36 21.69 21.51 25.44 26.48 31.30 30.02

I.  Other carbon-containing fertilizers NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

J.  Other NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4. Land use, land-use change and forestry
(2)

-11988.44 ######## ####### -11662.54 -11957.08 -11830.15 -13143.16 -10558.82 -19075.08 -17207.41 -19516.32 -16418.74 -19265.35 -14262.08 -4869.08 -9188.24 -10659.31 -5169.15 -5496.55 -4261.83 -4532.07 -5863.74 -6090.93 -5466.88 -4517.08 -4723.96 -4551.09 -4378.83 -4906.05

A.  Forest land -10861.51 ######## ####### -11822.91 -12292.91 -11231.48 -12215.88 -9200.39 -17955.51 -16143.89 -19063.32 -15974.73 -17927.73 -12233.29 -2241.13 -7322.50 -8773.71 -2958.60 -1930.52 -1035.80 -4473.84 -4441.05 -4408.26 -4375.40 -4342.26 -4309.39 -4301.82 -4,295.03 -4,287.72

B.  Cropland 189.52 189.52 182.39 175.29 168.29 172.89 142.25 108.13 76.02 48.84 8.26 -36.10 -116.42 -144.19 -153.43 -158.02 -155.28 -143.87 -199.17 -182.15 -212.16 -217.35 -222.78 -230.62 -214.71 -186.70 -91.62 -27.28 25.64

C.  Grassland 650.04 650.04 644.81 639.71 634.74 634.78 467.72 469.49 471.01 472.76 472.51 472.17 471.80 679.58 675.70 677.18 678.54 677.83 677.12 672.12 378.18 376.70 375.76 375.07 376.07 377.31 374.83 357.30 339.62

D.  Wetlands 42.08 42.08 42.03 41.97 41.93 41.93 30.31 35.81 35.81 35.81 35.80 35.80 35.80 47.28 47.27 47.30 47.33 37.20 39.34 51.32 68.13 68.79 73.41 69.78 101.17 71.05 58.52 77.00 67.08

E.  Settlements 642.01 642.01 646.03 650.34 654.73 652.11 596.90 592.03 587.15 582.28 580.84 579.40 577.95 660.65 661.61 660.83 658.54 656.11 633.45 667.90 574.10 548.99 530.69 541.04 500.45 503.36 474.54 461.61 455.56

F.  Other land 457.03 457.03 467.30 477.55 487.93 488.16 389.99 385.93 381.87 377.83 378.78 379.73 380.69 349.54 350.56 341.82 333.09 324.40 315.72 307.04 221.93 213.76 205.58 197.40 189.35 181.30 177.39 173.48 169.57

G.  Harvested wood products -3122.28 -3122.28 -2098.47 -1839.64 -1667.17 -2603.74 -2569.34 -2964.41 -2685.73 -2595.02 -1943.11 -1888.83 -2701.18 -3635.34 -4223.32 -3448.42 -3461.33 -3775.74 -5046.02 -4755.93 -1102.15 -2427.31 -2659.03 -2057.90 -1140.84 -1374.57 -1256.78 -1,139.92 -1,689.95

H.  Other       NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

5.  Waste 3925.02 3925.02 3994.31 3946.41 3920.98 3823.16 3651.16 3462.69 3314.84 3194.88 3075.28 2963.11 2865.49 2863.10 2866.58 2929.96 2790.99 2671.21 2543.33 2431.10 2284.73 2157.95 2042.63 1942.30 1823.76 1720.76 1637.64 1557.28 1484.31

A.  Solid waste disposal 3643.89 3643.89 3714.20 3674.26 3640.75 3531.84 3355.11 3166.08 3023.65 2905.19 2783.70 2666.85 2557.98 2548.89 2545.14 2586.65 2437.75 2313.67 2183.94 2073.57 1929.05 1802.59 1686.17 1582.61 1472.29 1363.80 1275.31 1,186.26 1,114.11

B.  Biological treatment of solid waste 35.74 35.74 37.47 44.43 55.09 65.39 69.09 72.49 71.32 73.90 77.72 82.59 93.92 105.27 116.77 140.96 151.36 157.38 162.50 163.90 164.89 167.44 169.62 173.73 166.28 172.25 175.15 180.35 178.17

C.  Incineration and open burning of waste 28.07 28.07 24.50 11.18 10.84 10.82 11.15 11.47 11.79 12.12 12.44 12.44 12.44 12.44 12.44 12.44 12.44 10.29 8.23 6.18 4.12 2.06 2.06 2.06 2.06 2.06 2.06 2.06 2.06

D.  Waste water treatment and discharge 217.32 217.32 218.14 216.55 214.30 215.11 215.81 212.65 208.08 203.67 201.42 201.23 201.15 196.50 192.23 189.91 189.44 189.86 188.66 187.46 186.66 185.87 184.79 183.90 183.13 182.65 185.12 188.62 189.98

E.  Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

6.  Other (as specified in summary 1.A) NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Memo items:

International bunkers 950.23 950.23 1052.16 1135.44 1199.99 1259.10 1410.04 1552.22 1610.25 1669.78 1632.05 1793.48 1753.52 1652.39 1544.34 1833.75 2069.26 2147.81 2281.47 2281.15 1978.24 2147.68 2258.75 2163.63 2070.39 2066.51 2206.00 2406.63 2329.61

Aviation 895.54 895.54 1004.59 1089.17 1152.46 1198.63 1341.95 1482.42 1542.14 1595.37 1558.47 1713.23 1668.65 1556.93 1468.22 1742.86 1980.31 2070.31 2198.56 2204.85 1913.35 2071.02 2191.30 2094.55 1996.28 1997.57 2149.11 2,344.27 2,264.76

Navigation 54.68 54.68 47.57 46.26 47.53 60.47 68.09 69.80 68.11 74.41 73.59 80.26 84.87 95.47 76.12 90.89 88.95 77.51 82.91 76.31 64.90 76.66 67.45 69.08 74.11 68.94 56.89 62.37 64.85

Multilateral operations NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

CO2 emissions from biomass 10403.34 10403.34 ####### 11078.38 11616.56 11177.97 11860.70 12686.37 12154.32 11857.27 13593.46 12758.15 13667.41 12902.53 13355.77 13478.80 15020.41 16750.72 18155.47 18916.80 19770.22 21774.02 21426.78 22545.09 23806.50 22291.97 22597.14 22,493.67 22,438.55

CO2 captured NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Long-term storage of C in waste disposal sites22778.82 22778.82 ####### 24066.57 24662.12 25119.30 25543.19 25970.84 26378.02 26788.92 27198.55 27613.89 28032.24 28492.82 29026.56 29181.14 29341.30 29517.62 29678.61 29794.49 29861.73 29926.26 29998.18 30041.79 30089.86 30135.39 30170.22 30,204.64 30,244.26

Indirect N2O 14.65 14.65 14.89 15.14 15.39 15.19 14.89 14.59 14.29 14.00 13.91 13.83 13.74 13.70 13.65 13.56 13.49 13.51 13.53 13.66 13.73 13.74 13.71 13.75 13.69 13.69 13.86 14.02 14.16

Indirect CO2 
(3)

0.43 0.43 0.44 0.45 0.45 0.45 0.44 0.43 0.42 0.41 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41 0.41 0.40 0.41 0.40 0.40 0.41 0.41 0.42

Total CO2 equivalent emissions without land use, land-use change and forestry78670.34 78670.34 ####### 75750.43 75932.30 76206.72 79584.03 82874.67 82405.08 81702.16 80105.18 80414.98 84324.34 86110.74 91788.39 91382.84 92566.56 90117.31 87472.74 86816.18 80328.50 84753.26 82460.30 79811.32 80352.53 76679.76 78897.25 79596.11 82261.47

Total CO2 equivalent emissions with land use, land-use change and forestry66681.90 66681.90 ####### 64087.89 63975.22 64376.57 66440.88 72315.84 63330.00 64494.74 60588.86 63996.24 65058.99 71848.66 86919.31 82194.59 81907.24 84948.16 81976.19 82554.35 75796.43 78889.52 76369.37 74344.45 75835.45 71955.81 74346.16 75217.28 77355.42

Total CO2 equivalent emissions, including indirect CO2,  without land use, land-use change and forestryNA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total CO2 equivalent emissions, including indirect CO2,  with land use, land-use change and forestry66682.33 66682.33 ####### 64088.34 63975.67 64377.02 66441.32 72316.27 63330.42 64495.16 60589.27 63996.65 65059.39 71849.06 86919.71 82194.99 81907.64 84948.56 81976.58 82554.75 75796.83 78889.92 76369.77 74344.85 75835.86 71956.21 74346.57 75217.69 77355.84

(kt CO2 eq)

TABLE 10  EMISSION TRENDS

GHG CO2 eq emissions

(Sheet 1 of 6)

GREENHOUSE GAS SOURCE AND SINK CATEGORIESBase year
(1) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Total (net emissions)
(2)

66681.90 66681.90 ####### 64087.89 63975.22 64376.57 66440.88 72315.84 63330.00 64494.74 60588.86 63996.24 65058.99 71848.66 86919.31 82194.59 81907.24 84948.16 81976.19 82554.35 75796.43 78889.52 76369.37 74344.45 75835.45 71955.81 74346.16 75217.28 77355.42

1. Energy 52946.22 52946.22 ####### 52021.23 52292.17 51943.13 54500.02 58636.44 57199.20 57002.52 55848.14 55403.32 59590.86 60849.21 66529.08 66536.54 67138.26 64161.76 60935.32 59930.29 56882.25 59562.72 57282.82 55188.17 55520.13 51695.59 53409.47 54279.03 56272.29

A. Fuel combustion (sectoral approach) 52244.42 52244.42 ####### 51409.22 51711.75 51472.80 54035.99 58244.81 56762.93 56538.92 55351.80 54906.85 59076.26 60350.37 66013.69 66070.75 66701.13 63696.33 60463.68 59497.89 56402.06 59094.90 56821.76 54713.71 55048.63 51257.48 52985.11 53887.20 55845.21

1.  Energy industries 14099.97 14099.97 ####### 11632.79 11678.31 11964.26 13155.46 14127.89 14141.83 13174.45 12712.53 12397.02 13749.52 13449.24 16164.37 15993.61 16397.42 15230.05 14017.95 13829.42 12852.38 14028.09 13777.09 12400.04 11319.98 9640.72 10791.89 10,563.13 11,195.30

2.  Manufacturing industries and construction9899.72 9899.72 ####### 9477.13 9695.75 10446.35 10339.69 10972.10 11966.89 10569.32 9818.52 10084.59 10170.14 10607.61 11029.84 11254.41 11708.43 11365.71 11054.37 11383.49 10819.67 11392.72 11299.27 11154.17 11230.23 10851.75 10456.52 10,557.89 11,052.08

3.  Transport 13975.24 13975.24 ####### 15425.39 15557.06 15605.34 15885.62 17439.47 16452.04 18560.42 18022.00 18817.91 20308.80 22221.18 24073.84 24589.61 24943.78 23673.90 23891.70 22414.31 21753.32 22567.80 21912.50 21730.47 22910.72 22206.06 22675.85 23,519.18 24,265.84

4.  Other sectors 14233.62 14233.62 ####### 14839.37 14740.25 13414.29 14621.84 15665.49 14164.20 14191.36 14756.22 13565.53 14805.43 14029.42 14702.14 14189.09 13606.92 13381.60 11454.04 11824.49 10929.99 11059.01 9785.07 9380.64 9538.74 8509.42 9010.76 9,196.34 9,280.75

5.  Other 35.87 35.87 37.99 34.53 40.38 42.56 33.39 39.85 37.98 43.37 42.52 41.80 42.37 42.93 43.49 44.04 44.58 45.07 45.62 46.17 46.70 47.26 47.83 48.39 48.96 49.52 50.08 50.66 51.25

B. Fugitive emissions from fuels 701.81 701.81 569.10 612.01 580.42 470.33 464.03 391.64 436.27 463.60 496.35 496.47 514.60 498.84 515.39 465.79 437.13 465.43 471.64 432.40 480.19 467.83 461.06 474.46 471.50 438.11 424.36 391.83 427.08

1.  Solid fuels 333.22 333.22 181.14 192.32 164.36 56.38 36.84 24.13 24.61 24.83 24.77 27.19 26.25 30.74 25.09 5.13 0.13 0.15 NO,IE,NANO,IE,NANO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NANO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NA

2.  Oil and natural gas and other emissions from energy production368.59 368.59 387.97 419.69 416.06 413.95 427.19 367.51 411.66 438.78 471.58 469.28 488.35 468.10 490.30 460.66 437.00 465.28 471.64 432.40 480.19 467.83 461.06 474.46 471.50 438.11 424.36 391.83 427.08

C. CO2 transport and storage NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

2.  Industrial Processes 13662.34 13662.34 ####### 12053.42 12004.00 12738.74 13604.92 13057.12 14219.02 13864.92 13647.40 14610.41 14487.87 15129.49 15271.16 14810.67 15599.74 16257.46 16911.95 17249.03 13921.66 15929.64 15970.26 15570.66 15902.23 16017.36 16601.60 16394.62 17197.29

A.  Mineral industry 3092.46 3092.46 2950.10 2990.49 2925.54 3026.70 2657.39 2594.10 2765.48 2602.40 2606.43 2733.20 2758.67 2842.66 2829.34 2915.62 2888.79 3053.33 3265.67 3276.09 2714.92 2660.68 2779.36 2703.56 2719.69 2721.94 2739.63 2,787.86 2,800.10

B.  Chemical industry 1555.35 1555.35 1591.43 1471.18 1552.59 1459.59 1528.06 1552.14 1533.65 1560.41 1591.41 1623.74 1418.85 1448.39 1558.95 972.93 943.33 983.37 908.56 1011.86 792.72 785.27 787.85 762.03 700.06 815.19 792.75 805.93 745.70

C.  Metal industry 8176.69 8176.69 8210.15 6598.93 6257.91 6875.88 7841.39 7348.27 8069.72 7856.01 7551.20 8480.40 8312.79 8772.08 8745.83 8758.93 9594.53 10069.59 10533.38 10735.74 8414.86 10265.87 10297.72 9953.67 10310.80 10256.35 10806.13 10,443.13 11,207.44

D.  Non-energy products from 

fuels and solvent use 348.94 348.94 323.39 295.40 266.15 249.75 233.95 239.36 242.24 235.85 231.35 198.46 193.54 177.22 180.15 156.65 177.40 191.53 195.42 190.35 166.95 169.98 165.74 157.07 159.52 141.15 143.52 144.74 148.21

E.  Electronic industry 133.87 133.87 214.92 286.95 358.97 429.37 509.61 413.68 610.33 479.34 460.23 419.96 474.82 459.47 513.53 552.11 352.34 370.08 391.05 370.94 113.86 149.77 119.16 101.25 90.35 96.94 107.05 92.23 91.81

F.  Product uses as ODS 

substitutes NO NO NO 0.02 227.91 252.02 342.66 404.88 486.21 604.80 696.84 708.85 857.49 964.25 1068.49 1155.08 1143.25 1148.87 1189.47 1240.37 1308.28 1483.61 1411.87 1490.27 1517.52 1584.60 1613.49 1,630.07 1,720.27

G.  Other product manufacture 

and use 355.03 355.03 405.99 410.46 414.92 445.43 491.86 504.68 511.40 526.12 509.94 445.80 471.71 465.42 374.87 299.35 500.12 440.69 428.40 423.69 410.07 414.45 408.58 402.83 404.29 401.18 399.02 490.66 483.75

H.  Other NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

3.  Agriculture 8136.76 8136.76 8044.49 7729.38 7715.14 7701.69 7827.93 7718.42 7672.02 7639.83 7534.36 7438.15 7380.12 7268.94 7121.57 7105.68 7037.56 7026.88 7082.14 7205.76 7239.87 7102.94 7164.58 7110.19 7106.41 7246.06 7248.54 7365.18 7307.58

A.  Enteric fermentation 4820.53 4820.53 4755.57 4550.69 4555.56 4552.90 4638.25 4563.33 4481.74 4447.96 4410.82 4386.67 4326.93 4239.51 4196.41 4197.94 4146.58 4134.62 4151.50 4145.31 4199.70 4189.65 4137.41 4110.16 4117.37 4136.34 4130.84 4,146.65 4,156.50

B.  Manure management 986.01 986.01 979.01 952.84 962.63 958.81 970.42 955.66 946.50 945.09 919.66 907.09 903.62 884.06 874.38 867.64 863.15 872.28 893.03 894.82 920.04 930.36 928.36 933.39 944.54 958.62 970.02 983.46 1,000.84

C.  Rice cultivation NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

D.  Agricultural soils 2234.18 2234.18 2211.40 2126.96 2098.86 2090.39 2117.86 2097.72 2141.43 2143.65 2100.99 2044.39 2052.25 2047.66 1950.64 1935.95 1923.50 1913.93 1929.31 2059.46 2008.93 1874.54 1992.31 1957.51 1935.96 2039.00 2035.11 2,118.32 2,035.12

E.  Prescribed burning of savannas NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

F.  Field burning of agricultural residues 1.66 1.66 1.62 1.64 1.50 1.61 1.61 1.53 1.59 1.56 1.60 1.45 1.58 1.51 1.43 2.13 1.38 1.29 1.33 1.28 1.20 1.15 0.91 0.72 0.67 0.74 0.66 0.67 0.63

G. Liming 89.97 89.97 91.06 91.09 90.81 91.39 91.85 92.49 92.08 91.45 90.87 90.19 90.10 90.06 90.09 91.17 91.19 89.85 89.05 88.33 88.03 87.68 87.24 86.73 86.36 85.92 85.43 84.77 84.47

H. Urea application 4.41 4.41 5.83 6.17 5.79 6.60 7.95 7.70 8.67 10.12 10.41 8.37 5.64 6.13 8.62 10.84 11.76 14.91 17.92 16.55 21.97 19.56 18.36 21.69 21.51 25.44 26.48 31.30 30.02

I.  Other carbon-containing fertilizers NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

J.  Other NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4. Land use, land-use change and forestry
(2)

-11988.44 ######## ####### -11662.54 -11957.08 -11830.15 -13143.16 -10558.82 -19075.08 -17207.41 -19516.32 -16418.74 -19265.35 -14262.08 -4869.08 -9188.24 -10659.31 -5169.15 -5496.55 -4261.83 -4532.07 -5863.74 -6090.93 -5466.88 -4517.08 -4723.96 -4551.09 -4378.83 -4906.05

A.  Forest land -10861.51 ######## ####### -11822.91 -12292.91 -11231.48 -12215.88 -9200.39 -17955.51 -16143.89 -19063.32 -15974.73 -17927.73 -12233.29 -2241.13 -7322.50 -8773.71 -2958.60 -1930.52 -1035.80 -4473.84 -4441.05 -4408.26 -4375.40 -4342.26 -4309.39 -4301.82 -4,295.03 -4,287.72

B.  Cropland 189.52 189.52 182.39 175.29 168.29 172.89 142.25 108.13 76.02 48.84 8.26 -36.10 -116.42 -144.19 -153.43 -158.02 -155.28 -143.87 -199.17 -182.15 -212.16 -217.35 -222.78 -230.62 -214.71 -186.70 -91.62 -27.28 25.64

C.  Grassland 650.04 650.04 644.81 639.71 634.74 634.78 467.72 469.49 471.01 472.76 472.51 472.17 471.80 679.58 675.70 677.18 678.54 677.83 677.12 672.12 378.18 376.70 375.76 375.07 376.07 377.31 374.83 357.30 339.62

D.  Wetlands 42.08 42.08 42.03 41.97 41.93 41.93 30.31 35.81 35.81 35.81 35.80 35.80 35.80 47.28 47.27 47.30 47.33 37.20 39.34 51.32 68.13 68.79 73.41 69.78 101.17 71.05 58.52 77.00 67.08

E.  Settlements 642.01 642.01 646.03 650.34 654.73 652.11 596.90 592.03 587.15 582.28 580.84 579.40 577.95 660.65 661.61 660.83 658.54 656.11 633.45 667.90 574.10 548.99 530.69 541.04 500.45 503.36 474.54 461.61 455.56

F.  Other land 457.03 457.03 467.30 477.55 487.93 488.16 389.99 385.93 381.87 377.83 378.78 379.73 380.69 349.54 350.56 341.82 333.09 324.40 315.72 307.04 221.93 213.76 205.58 197.40 189.35 181.30 177.39 173.48 169.57

G.  Harvested wood products -3122.28 -3122.28 -2098.47 -1839.64 -1667.17 -2603.74 -2569.34 -2964.41 -2685.73 -2595.02 -1943.11 -1888.83 -2701.18 -3635.34 -4223.32 -3448.42 -3461.33 -3775.74 -5046.02 -4755.93 -1102.15 -2427.31 -2659.03 -2057.90 -1140.84 -1374.57 -1256.78 -1,139.92 -1,689.95

H.  Other       NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

5.  Waste 3925.02 3925.02 3994.31 3946.41 3920.98 3823.16 3651.16 3462.69 3314.84 3194.88 3075.28 2963.11 2865.49 2863.10 2866.58 2929.96 2790.99 2671.21 2543.33 2431.10 2284.73 2157.95 2042.63 1942.30 1823.76 1720.76 1637.64 1557.28 1484.31

A.  Solid waste disposal 3643.89 3643.89 3714.20 3674.26 3640.75 3531.84 3355.11 3166.08 3023.65 2905.19 2783.70 2666.85 2557.98 2548.89 2545.14 2586.65 2437.75 2313.67 2183.94 2073.57 1929.05 1802.59 1686.17 1582.61 1472.29 1363.80 1275.31 1,186.26 1,114.11

B.  Biological treatment of solid waste 35.74 35.74 37.47 44.43 55.09 65.39 69.09 72.49 71.32 73.90 77.72 82.59 93.92 105.27 116.77 140.96 151.36 157.38 162.50 163.90 164.89 167.44 169.62 173.73 166.28 172.25 175.15 180.35 178.17

C.  Incineration and open burning of waste 28.07 28.07 24.50 11.18 10.84 10.82 11.15 11.47 11.79 12.12 12.44 12.44 12.44 12.44 12.44 12.44 12.44 10.29 8.23 6.18 4.12 2.06 2.06 2.06 2.06 2.06 2.06 2.06 2.06

D.  Waste water treatment and discharge 217.32 217.32 218.14 216.55 214.30 215.11 215.81 212.65 208.08 203.67 201.42 201.23 201.15 196.50 192.23 189.91 189.44 189.86 188.66 187.46 186.66 185.87 184.79 183.90 183.13 182.65 185.12 188.62 189.98

E.  Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

6.  Other (as specified in summary 1.A) NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Memo items:

International bunkers 950.23 950.23 1052.16 1135.44 1199.99 1259.10 1410.04 1552.22 1610.25 1669.78 1632.05 1793.48 1753.52 1652.39 1544.34 1833.75 2069.26 2147.81 2281.47 2281.15 1978.24 2147.68 2258.75 2163.63 2070.39 2066.51 2206.00 2406.63 2329.61

Aviation 895.54 895.54 1004.59 1089.17 1152.46 1198.63 1341.95 1482.42 1542.14 1595.37 1558.47 1713.23 1668.65 1556.93 1468.22 1742.86 1980.31 2070.31 2198.56 2204.85 1913.35 2071.02 2191.30 2094.55 1996.28 1997.57 2149.11 2,344.27 2,264.76

Navigation 54.68 54.68 47.57 46.26 47.53 60.47 68.09 69.80 68.11 74.41 73.59 80.26 84.87 95.47 76.12 90.89 88.95 77.51 82.91 76.31 64.90 76.66 67.45 69.08 74.11 68.94 56.89 62.37 64.85

Multilateral operations NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

CO2 emissions from biomass 10403.34 10403.34 ####### 11078.38 11616.56 11177.97 11860.70 12686.37 12154.32 11857.27 13593.46 12758.15 13667.41 12902.53 13355.77 13478.80 15020.41 16750.72 18155.47 18916.80 19770.22 21774.02 21426.78 22545.09 23806.50 22291.97 22597.14 22,493.67 22,438.55

CO2 captured NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Long-term storage of C in waste disposal sites22778.82 22778.82 ####### 24066.57 24662.12 25119.30 25543.19 25970.84 26378.02 26788.92 27198.55 27613.89 28032.24 28492.82 29026.56 29181.14 29341.30 29517.62 29678.61 29794.49 29861.73 29926.26 29998.18 30041.79 30089.86 30135.39 30170.22 30,204.64 30,244.26

Indirect N2O 14.65 14.65 14.89 15.14 15.39 15.19 14.89 14.59 14.29 14.00 13.91 13.83 13.74 13.70 13.65 13.56 13.49 13.51 13.53 13.66 13.73 13.74 13.71 13.75 13.69 13.69 13.86 14.02 14.16

Indirect CO2 
(3)

0.43 0.43 0.44 0.45 0.45 0.45 0.44 0.43 0.42 0.41 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41 0.41 0.40 0.41 0.40 0.40 0.41 0.41 0.42

Total CO2 equivalent emissions without land use, land-use change and forestry78670.34 78670.34 ####### 75750.43 75932.30 76206.72 79584.03 82874.67 82405.08 81702.16 80105.18 80414.98 84324.34 86110.74 91788.39 91382.84 92566.56 90117.31 87472.74 86816.18 80328.50 84753.26 82460.30 79811.32 80352.53 76679.76 78897.25 79596.11 82261.47

Total CO2 equivalent emissions with land use, land-use change and forestry66681.90 66681.90 ####### 64087.89 63975.22 64376.57 66440.88 72315.84 63330.00 64494.74 60588.86 63996.24 65058.99 71848.66 86919.31 82194.59 81907.24 84948.16 81976.19 82554.35 75796.43 78889.52 76369.37 74344.45 75835.45 71955.81 74346.16 75217.28 77355.42

Total CO2 equivalent emissions, including indirect CO2,  without land use, land-use change and forestryNA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total CO2 equivalent emissions, including indirect CO2,  with land use, land-use change and forestry66682.33 66682.33 ####### 64088.34 63975.67 64377.02 66441.32 72316.27 63330.42 64495.16 60589.27 63996.65 65059.39 71849.06 86919.71 82194.99 81907.64 84948.56 81976.58 82554.75 75796.83 78889.92 76369.77 74344.85 75835.86 71956.21 74346.57 75217.69 77355.84

(kt CO2 eq)

TABLE 10  EMISSION TRENDS

GHG CO2 eq emissions

(Sheet 1 of 6)

GREENHOUSE GAS SOURCE AND SINK CATEGORIESBase year
(1) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Total (net emissions)
(2)

66681.90 66681.90 ####### 64087.89 63975.22 64376.57 66440.88 72315.84 63330.00 64494.74 60588.86 63996.24 65058.99 71848.66 86919.31 82194.59 81907.24 84948.16 81976.19 82554.35 75796.43 78889.52 76369.37 74344.45 75835.45 71955.81 74346.16 75217.28 77355.42

1. Energy 52946.22 52946.22 ####### 52021.23 52292.17 51943.13 54500.02 58636.44 57199.20 57002.52 55848.14 55403.32 59590.86 60849.21 66529.08 66536.54 67138.26 64161.76 60935.32 59930.29 56882.25 59562.72 57282.82 55188.17 55520.13 51695.59 53409.47 54279.03 56272.29

A. Fuel combustion (sectoral approach) 52244.42 52244.42 ####### 51409.22 51711.75 51472.80 54035.99 58244.81 56762.93 56538.92 55351.80 54906.85 59076.26 60350.37 66013.69 66070.75 66701.13 63696.33 60463.68 59497.89 56402.06 59094.90 56821.76 54713.71 55048.63 51257.48 52985.11 53887.20 55845.21

1.  Energy industries 14099.97 14099.97 ####### 11632.79 11678.31 11964.26 13155.46 14127.89 14141.83 13174.45 12712.53 12397.02 13749.52 13449.24 16164.37 15993.61 16397.42 15230.05 14017.95 13829.42 12852.38 14028.09 13777.09 12400.04 11319.98 9640.72 10791.89 10,563.13 11,195.30

2.  Manufacturing industries and construction9899.72 9899.72 ####### 9477.13 9695.75 10446.35 10339.69 10972.10 11966.89 10569.32 9818.52 10084.59 10170.14 10607.61 11029.84 11254.41 11708.43 11365.71 11054.37 11383.49 10819.67 11392.72 11299.27 11154.17 11230.23 10851.75 10456.52 10,557.89 11,052.08

3.  Transport 13975.24 13975.24 ####### 15425.39 15557.06 15605.34 15885.62 17439.47 16452.04 18560.42 18022.00 18817.91 20308.80 22221.18 24073.84 24589.61 24943.78 23673.90 23891.70 22414.31 21753.32 22567.80 21912.50 21730.47 22910.72 22206.06 22675.85 23,519.18 24,265.84

4.  Other sectors 14233.62 14233.62 ####### 14839.37 14740.25 13414.29 14621.84 15665.49 14164.20 14191.36 14756.22 13565.53 14805.43 14029.42 14702.14 14189.09 13606.92 13381.60 11454.04 11824.49 10929.99 11059.01 9785.07 9380.64 9538.74 8509.42 9010.76 9,196.34 9,280.75

5.  Other 35.87 35.87 37.99 34.53 40.38 42.56 33.39 39.85 37.98 43.37 42.52 41.80 42.37 42.93 43.49 44.04 44.58 45.07 45.62 46.17 46.70 47.26 47.83 48.39 48.96 49.52 50.08 50.66 51.25

B. Fugitive emissions from fuels 701.81 701.81 569.10 612.01 580.42 470.33 464.03 391.64 436.27 463.60 496.35 496.47 514.60 498.84 515.39 465.79 437.13 465.43 471.64 432.40 480.19 467.83 461.06 474.46 471.50 438.11 424.36 391.83 427.08

1.  Solid fuels 333.22 333.22 181.14 192.32 164.36 56.38 36.84 24.13 24.61 24.83 24.77 27.19 26.25 30.74 25.09 5.13 0.13 0.15 NO,IE,NANO,IE,NANO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NANO,IE,NA NO,IE,NA NO,IE,NA NO,IE,NA

2.  Oil and natural gas and other emissions from energy production368.59 368.59 387.97 419.69 416.06 413.95 427.19 367.51 411.66 438.78 471.58 469.28 488.35 468.10 490.30 460.66 437.00 465.28 471.64 432.40 480.19 467.83 461.06 474.46 471.50 438.11 424.36 391.83 427.08

C. CO2 transport and storage NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

2.  Industrial Processes 13662.34 13662.34 ####### 12053.42 12004.00 12738.74 13604.92 13057.12 14219.02 13864.92 13647.40 14610.41 14487.87 15129.49 15271.16 14810.67 15599.74 16257.46 16911.95 17249.03 13921.66 15929.64 15970.26 15570.66 15902.23 16017.36 16601.60 16394.62 17197.29

A.  Mineral industry 3092.46 3092.46 2950.10 2990.49 2925.54 3026.70 2657.39 2594.10 2765.48 2602.40 2606.43 2733.20 2758.67 2842.66 2829.34 2915.62 2888.79 3053.33 3265.67 3276.09 2714.92 2660.68 2779.36 2703.56 2719.69 2721.94 2739.63 2,787.86 2,800.10

B.  Chemical industry 1555.35 1555.35 1591.43 1471.18 1552.59 1459.59 1528.06 1552.14 1533.65 1560.41 1591.41 1623.74 1418.85 1448.39 1558.95 972.93 943.33 983.37 908.56 1011.86 792.72 785.27 787.85 762.03 700.06 815.19 792.75 805.93 745.70

C.  Metal industry 8176.69 8176.69 8210.15 6598.93 6257.91 6875.88 7841.39 7348.27 8069.72 7856.01 7551.20 8480.40 8312.79 8772.08 8745.83 8758.93 9594.53 10069.59 10533.38 10735.74 8414.86 10265.87 10297.72 9953.67 10310.80 10256.35 10806.13 10,443.13 11,207.44

D.  Non-energy products from 

fuels and solvent use 348.94 348.94 323.39 295.40 266.15 249.75 233.95 239.36 242.24 235.85 231.35 198.46 193.54 177.22 180.15 156.65 177.40 191.53 195.42 190.35 166.95 169.98 165.74 157.07 159.52 141.15 143.52 144.74 148.21

E.  Electronic industry 133.87 133.87 214.92 286.95 358.97 429.37 509.61 413.68 610.33 479.34 460.23 419.96 474.82 459.47 513.53 552.11 352.34 370.08 391.05 370.94 113.86 149.77 119.16 101.25 90.35 96.94 107.05 92.23 91.81

F.  Product uses as ODS 

substitutes NO NO NO 0.02 227.91 252.02 342.66 404.88 486.21 604.80 696.84 708.85 857.49 964.25 1068.49 1155.08 1143.25 1148.87 1189.47 1240.37 1308.28 1483.61 1411.87 1490.27 1517.52 1584.60 1613.49 1,630.07 1,720.27

G.  Other product manufacture 

and use 355.03 355.03 405.99 410.46 414.92 445.43 491.86 504.68 511.40 526.12 509.94 445.80 471.71 465.42 374.87 299.35 500.12 440.69 428.40 423.69 410.07 414.45 408.58 402.83 404.29 401.18 399.02 490.66 483.75

H.  Other NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

3.  Agriculture 8136.76 8136.76 8044.49 7729.38 7715.14 7701.69 7827.93 7718.42 7672.02 7639.83 7534.36 7438.15 7380.12 7268.94 7121.57 7105.68 7037.56 7026.88 7082.14 7205.76 7239.87 7102.94 7164.58 7110.19 7106.41 7246.06 7248.54 7365.18 7307.58

A.  Enteric fermentation 4820.53 4820.53 4755.57 4550.69 4555.56 4552.90 4638.25 4563.33 4481.74 4447.96 4410.82 4386.67 4326.93 4239.51 4196.41 4197.94 4146.58 4134.62 4151.50 4145.31 4199.70 4189.65 4137.41 4110.16 4117.37 4136.34 4130.84 4,146.65 4,156.50

B.  Manure management 986.01 986.01 979.01 952.84 962.63 958.81 970.42 955.66 946.50 945.09 919.66 907.09 903.62 884.06 874.38 867.64 863.15 872.28 893.03 894.82 920.04 930.36 928.36 933.39 944.54 958.62 970.02 983.46 1,000.84

C.  Rice cultivation NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

D.  Agricultural soils 2234.18 2234.18 2211.40 2126.96 2098.86 2090.39 2117.86 2097.72 2141.43 2143.65 2100.99 2044.39 2052.25 2047.66 1950.64 1935.95 1923.50 1913.93 1929.31 2059.46 2008.93 1874.54 1992.31 1957.51 1935.96 2039.00 2035.11 2,118.32 2,035.12

E.  Prescribed burning of savannas NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

F.  Field burning of agricultural residues 1.66 1.66 1.62 1.64 1.50 1.61 1.61 1.53 1.59 1.56 1.60 1.45 1.58 1.51 1.43 2.13 1.38 1.29 1.33 1.28 1.20 1.15 0.91 0.72 0.67 0.74 0.66 0.67 0.63

G. Liming 89.97 89.97 91.06 91.09 90.81 91.39 91.85 92.49 92.08 91.45 90.87 90.19 90.10 90.06 90.09 91.17 91.19 89.85 89.05 88.33 88.03 87.68 87.24 86.73 86.36 85.92 85.43 84.77 84.47

H. Urea application 4.41 4.41 5.83 6.17 5.79 6.60 7.95 7.70 8.67 10.12 10.41 8.37 5.64 6.13 8.62 10.84 11.76 14.91 17.92 16.55 21.97 19.56 18.36 21.69 21.51 25.44 26.48 31.30 30.02

I.  Other carbon-containing fertilizers NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

J.  Other NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4. Land use, land-use change and forestry
(2)

-11988.44 ######## ####### -11662.54 -11957.08 -11830.15 -13143.16 -10558.82 -19075.08 -17207.41 -19516.32 -16418.74 -19265.35 -14262.08 -4869.08 -9188.24 -10659.31 -5169.15 -5496.55 -4261.83 -4532.07 -5863.74 -6090.93 -5466.88 -4517.08 -4723.96 -4551.09 -4378.83 -4906.05

A.  Forest land -10861.51 ######## ####### -11822.91 -12292.91 -11231.48 -12215.88 -9200.39 -17955.51 -16143.89 -19063.32 -15974.73 -17927.73 -12233.29 -2241.13 -7322.50 -8773.71 -2958.60 -1930.52 -1035.80 -4473.84 -4441.05 -4408.26 -4375.40 -4342.26 -4309.39 -4301.82 -4,295.03 -4,287.72

B.  Cropland 189.52 189.52 182.39 175.29 168.29 172.89 142.25 108.13 76.02 48.84 8.26 -36.10 -116.42 -144.19 -153.43 -158.02 -155.28 -143.87 -199.17 -182.15 -212.16 -217.35 -222.78 -230.62 -214.71 -186.70 -91.62 -27.28 25.64

C.  Grassland 650.04 650.04 644.81 639.71 634.74 634.78 467.72 469.49 471.01 472.76 472.51 472.17 471.80 679.58 675.70 677.18 678.54 677.83 677.12 672.12 378.18 376.70 375.76 375.07 376.07 377.31 374.83 357.30 339.62

D.  Wetlands 42.08 42.08 42.03 41.97 41.93 41.93 30.31 35.81 35.81 35.81 35.80 35.80 35.80 47.28 47.27 47.30 47.33 37.20 39.34 51.32 68.13 68.79 73.41 69.78 101.17 71.05 58.52 77.00 67.08

E.  Settlements 642.01 642.01 646.03 650.34 654.73 652.11 596.90 592.03 587.15 582.28 580.84 579.40 577.95 660.65 661.61 660.83 658.54 656.11 633.45 667.90 574.10 548.99 530.69 541.04 500.45 503.36 474.54 461.61 455.56

F.  Other land 457.03 457.03 467.30 477.55 487.93 488.16 389.99 385.93 381.87 377.83 378.78 379.73 380.69 349.54 350.56 341.82 333.09 324.40 315.72 307.04 221.93 213.76 205.58 197.40 189.35 181.30 177.39 173.48 169.57

G.  Harvested wood products -3122.28 -3122.28 -2098.47 -1839.64 -1667.17 -2603.74 -2569.34 -2964.41 -2685.73 -2595.02 -1943.11 -1888.83 -2701.18 -3635.34 -4223.32 -3448.42 -3461.33 -3775.74 -5046.02 -4755.93 -1102.15 -2427.31 -2659.03 -2057.90 -1140.84 -1374.57 -1256.78 -1,139.92 -1,689.95

H.  Other       NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

5.  Waste 3925.02 3925.02 3994.31 3946.41 3920.98 3823.16 3651.16 3462.69 3314.84 3194.88 3075.28 2963.11 2865.49 2863.10 2866.58 2929.96 2790.99 2671.21 2543.33 2431.10 2284.73 2157.95 2042.63 1942.30 1823.76 1720.76 1637.64 1557.28 1484.31

A.  Solid waste disposal 3643.89 3643.89 3714.20 3674.26 3640.75 3531.84 3355.11 3166.08 3023.65 2905.19 2783.70 2666.85 2557.98 2548.89 2545.14 2586.65 2437.75 2313.67 2183.94 2073.57 1929.05 1802.59 1686.17 1582.61 1472.29 1363.80 1275.31 1,186.26 1,114.11

B.  Biological treatment of solid waste 35.74 35.74 37.47 44.43 55.09 65.39 69.09 72.49 71.32 73.90 77.72 82.59 93.92 105.27 116.77 140.96 151.36 157.38 162.50 163.90 164.89 167.44 169.62 173.73 166.28 172.25 175.15 180.35 178.17

C.  Incineration and open burning of waste 28.07 28.07 24.50 11.18 10.84 10.82 11.15 11.47 11.79 12.12 12.44 12.44 12.44 12.44 12.44 12.44 12.44 10.29 8.23 6.18 4.12 2.06 2.06 2.06 2.06 2.06 2.06 2.06 2.06

D.  Waste water treatment and discharge 217.32 217.32 218.14 216.55 214.30 215.11 215.81 212.65 208.08 203.67 201.42 201.23 201.15 196.50 192.23 189.91 189.44 189.86 188.66 187.46 186.66 185.87 184.79 183.90 183.13 182.65 185.12 188.62 189.98

E.  Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

6.  Other (as specified in summary 1.A) NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Memo items:

International bunkers 950.23 950.23 1052.16 1135.44 1199.99 1259.10 1410.04 1552.22 1610.25 1669.78 1632.05 1793.48 1753.52 1652.39 1544.34 1833.75 2069.26 2147.81 2281.47 2281.15 1978.24 2147.68 2258.75 2163.63 2070.39 2066.51 2206.00 2406.63 2329.61

Aviation 895.54 895.54 1004.59 1089.17 1152.46 1198.63 1341.95 1482.42 1542.14 1595.37 1558.47 1713.23 1668.65 1556.93 1468.22 1742.86 1980.31 2070.31 2198.56 2204.85 1913.35 2071.02 2191.30 2094.55 1996.28 1997.57 2149.11 2,344.27 2,264.76

Navigation 54.68 54.68 47.57 46.26 47.53 60.47 68.09 69.80 68.11 74.41 73.59 80.26 84.87 95.47 76.12 90.89 88.95 77.51 82.91 76.31 64.90 76.66 67.45 69.08 74.11 68.94 56.89 62.37 64.85

Multilateral operations NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

CO2 emissions from biomass 10403.34 10403.34 ####### 11078.38 11616.56 11177.97 11860.70 12686.37 12154.32 11857.27 13593.46 12758.15 13667.41 12902.53 13355.77 13478.80 15020.41 16750.72 18155.47 18916.80 19770.22 21774.02 21426.78 22545.09 23806.50 22291.97 22597.14 22,493.67 22,438.55

CO2 captured NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Long-term storage of C in waste disposal sites22778.82 22778.82 ####### 24066.57 24662.12 25119.30 25543.19 25970.84 26378.02 26788.92 27198.55 27613.89 28032.24 28492.82 29026.56 29181.14 29341.30 29517.62 29678.61 29794.49 29861.73 29926.26 29998.18 30041.79 30089.86 30135.39 30170.22 30,204.64 30,244.26

Indirect N2O 14.65 14.65 14.89 15.14 15.39 15.19 14.89 14.59 14.29 14.00 13.91 13.83 13.74 13.70 13.65 13.56 13.49 13.51 13.53 13.66 13.73 13.74 13.71 13.75 13.69 13.69 13.86 14.02 14.16

Indirect CO2 
(3)

0.43 0.43 0.44 0.45 0.45 0.45 0.44 0.43 0.42 0.41 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41 0.41 0.40 0.41 0.40 0.40 0.41 0.41 0.42

Total CO2 equivalent emissions without land use, land-use change and forestry78670.34 78670.34 ####### 75750.43 75932.30 76206.72 79584.03 82874.67 82405.08 81702.16 80105.18 80414.98 84324.34 86110.74 91788.39 91382.84 92566.56 90117.31 87472.74 86816.18 80328.50 84753.26 82460.30 79811.32 80352.53 76679.76 78897.25 79596.11 82261.47

Total CO2 equivalent emissions with land use, land-use change and forestry66681.90 66681.90 ####### 64087.89 63975.22 64376.57 66440.88 72315.84 63330.00 64494.74 60588.86 63996.24 65058.99 71848.66 86919.31 82194.59 81907.24 84948.16 81976.19 82554.35 75796.43 78889.52 76369.37 74344.45 75835.45 71955.81 74346.16 75217.28 77355.42

Total CO2 equivalent emissions, including indirect CO2,  without land use, land-use change and forestryNA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total CO2 equivalent emissions, including indirect CO2,  with land use, land-use change and forestry66682.33 66682.33 ####### 64088.34 63975.67 64377.02 66441.32 72316.27 63330.42 64495.16 60589.27 63996.65 65059.39 71849.06 86919.71 82194.99 81907.64 84948.56 81976.58 82554.75 75796.83 78889.92 76369.77 74344.85 75835.86 71956.21 74346.57 75217.69 77355.84

(kt CO2 eq)

AD and GHG emissions in the 

background table automatically fills 10 

other CRF tables. 
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