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Table S1: Shares [%] of total manure management NH3 emissions related to housing in closed barns 
(closed_f), housing in open barns (open_f) and storage (storage_f) per country. The obtained values 
are derived from the EMEP (EMEP/CEIP, 2019) and MASSAGE inventories (Paulot et al., 2014) 

Country closed_f open_f storage_f 
Afghanistan 2.7% 95.7% 1.6% 

Albania 24.6% 73.0% 2.5% 
Algeria 25.6% 72.4% 2.0% 
Angola 9.4% 89.0% 1.5% 

Argentina 5.5% 91.4% 3.1% 
Armenia 18.7% 76.0% 5.3% 
Australia 3.8% 95.3% 0.9% 
Austria 31.6% 63.8% 4.7% 

Azerbaijan 19.5% 72.4% 8.1% 
Bangladesh 14.8% 60.3% 24.8% 

Belarus 30.7% 64.9% 4.5% 
Belgium 43.8% 52.2% 4.0% 

Benin 13.3% 83.1% 3.6% 
Bhutan 40.0% 59.5% 0.5% 
Bolivia 16.2% 80.1% 3.7% 

Bosnia and Herzegovina 44.7% 53.3% 2.0% 
Botswana 4.3% 95.0% 0.7% 

Brazil 10.4% 82.6% 7.0% 
Bulgaria 39.5% 54.0% 6.5% 

Burkina Faso 6.8% 85.6% 7.6% 
Burundi 13.1% 84.9% 2.0% 

Cambodia 33.1% 59.9% 7.1% 
Cameroon 11.2% 86.6% 2.1% 

Canada 27.9% 68.0% 4.1% 
Central African Republic 6.7% 92.0% 1.3% 

Chad 1.5% 95.5% 3.0% 
Chile 37.5% 61.2% 1.3% 
China 64.9% 27.0% 8.1% 

Colombia 10.8% 83.0% 6.1% 
Croatia 53.1% 42.6% 4.3% 
Cuba 19.8% 75.3% 4.9% 

Cyprus 63.9% 32.1% 4.1% 
Czech Republic 27.4% 68.2% 4.4% 

Democratic Republic of the Congo 35.6% 64.2% 0.1% 
Denmark 57.6% 39.0% 3.5% 
Denmark 86.3% 13.5% 0.3% 
Djibouti 2.4% 96.5% 1.1% 
Ecuador 34.2% 59.2% 6.7% 
Egypt 17.7% 71.8% 10.5% 

El Salvador 16.2% 75.4% 8.4% 
Equatorial Guinea 27.7% 72.2% 0.1% 

Eritrea 1.5% 96.4% 2.1% 
Estonia 36.1% 58.6% 5.3% 
Ethiopia 1.1% 91.7% 7.2% 
Finland 28.9% 66.8% 4.3% 
France 30.9% 63.6% 5.5% 

French Guiana 33.9% 66.0% 0.0% 
Gabon 76.3% 23.7% 0.1% 

Georgia 8.4% 86.7% 4.9% 
Germany 44.9% 51.1% 4.0% 

Ghana 19.7% 77.6% 2.7% 
Greece 47.3% 42.9% 9.7% 

Guatemala 32.0% 65.6% 2.5% 
Guinea 5.5% 91.1% 3.3% 

Guinea Bissau 17.6% 78.7% 3.7% 
Guyana 60.9% 39.0% 0.2% 



Honduras 13.3% 77.9% 8.8% 
Hungary 53.4% 40.6% 6.0% 
Iceland 12.9% 75.1% 12.0% 
India 6.8% 75.8% 17.4% 

Indonesia 72.2% 26.6% 1.2% 
Iran 24.3% 73.4% 2.3% 
Iraq 15.4% 82.4% 2.2% 

Ireland 13.8% 81.8% 4.4% 
Israel 35.2% 64.3% 0.5% 
Italy 29.0% 66.1% 4.8% 

Ivory Coast 18.1% 79.0% 2.9% 
Jamaica 39.2% 59.9% 0.9% 
Japan 83.1% 16.1% 0.8% 
Jordan 37.3% 62.1% 0.6% 

Kazakhstan 10.5% 83.0% 6.6% 
Kenya 3.2% 86.8% 10.1% 
Kuwait 63.9% 35.0% 1.1% 

Kyrgyzstan 6.2% 87.0% 6.8% 
Laos 48.1% 49.1% 2.7% 

Latvia 24.8% 70.0% 5.1% 
Lesotho 7.0% 91.0% 2.0% 
Liberia 29.3% 69.7% 1.0% 
Libya 26.5% 73.2% 0.3% 

Liechtenstein 7.1% 88.5% 4.4% 
Lithuania 37.9% 57.5% 4.6% 

Luxembourg 9.5% 86.7% 3.8% 
Macedonia 29.7% 64.9% 5.4% 
Madagascar 7.6% 91.7% 0.7% 

Malawi 26.9% 72.0% 1.1% 
Mali 3.3% 93.9% 2.7% 
Malta 54.0% 40.0% 6.0% 

Mauritania 5.2% 91.7% 3.0% 
Mexico 26.5% 67.8% 5.7% 

Moldova 46.4% 51.3% 2.4% 
Mongolia 1.8% 98.0% 0.2% 
Morocco 28.7% 67.9% 3.5% 

Mozambique 24.9% 73.9% 1.2% 
Myanmar 30.8% 64.1% 5.1% 
Namibia 2.8% 95.6% 1.6% 

Nepal 6.6% 79.5% 13.9% 
Netherlands 38.5% 56.7% 4.8% 

New Zealand 2.2% 94.2% 3.6% 
Nicaragua 15.4% 81.2% 3.5% 

Niger 4.6% 93.0% 2.4% 
Nigeria 13.1% 81.1% 5.8% 

North Korea 76.0% 23.3% 0.7% 
Norway 37.6% 55.6% 6.8% 
Oman 19.1% 80.3% 0.6% 

Pakistan 6.1% 81.8% 12.1% 
Palestine 42.2% 55.3% 2.4% 
Panama 8.7% 88.9% 2.4% 

Papua New Guinea 95.8% 4.2% 0.0% 
Paraguay 11.0% 83.6% 5.3% 

Peru 31.6% 66.5% 1.9% 
Philippines 58.3% 40.3% 1.4% 

Poland 42.4% 52.7% 4.9% 
Portugal 59.4% 34.7% 5.9% 

Republic of Macedonia 43.1% 54.7% 2.3% 
Romania 51.6% 42.5% 5.9% 
Russia 52.8% 41.1% 6.1% 



Rwanda 7.6% 83.4% 9.1% 
Saudi Arabia 52.9% 46.8% 0.4% 

Senegal 10.0% 86.5% 3.5% 
Serbia 35.8% 58.9% 5.3% 

Sierra Leone 10.9% 87.1% 2.0% 
Singapore 89.9% 9.9% 0.2% 
Slovakia 52.9% 39.7% 7.4% 
Slovenia 28.7% 66.3% 4.9% 
Somalia 0.5% 97.4% 2.1% 

South Africa 12.4% 85.9% 1.7% 
South Korea 82.9% 14.9% 2.2% 

Spain 58.6% 36.0% 5.4% 
Sri Lanka 5.5% 89.5% 5.0% 

Sudan 1.4% 93.0% 5.6% 
Suriname 43.8% 56.0% 0.1% 
Sweden 21.9% 73.4% 4.7% 

Switzerland 22.6% 73.2% 4.2% 
Syria 8.3% 85.4% 6.4% 

Tajikistan 2.1% 95.4% 2.4% 
Tanzania 2.5% 88.8% 8.7% 
Thailand 54.9% 42.0% 3.1% 
Tunisia 31.6% 66.0% 2.4% 
Turkey 30.9% 61.3% 7.8% 

Turkmenistan 6.6% 91.3% 2.0% 
Uganda 10.6% 81.9% 7.5% 
Ukraine 59.1% 34.3% 6.6% 

United Arab Emirates 45.5% 53.9% 0.6% 
United Kingdom 25.2% 69.9% 4.9% 

United States 27.9% 66.3% 5.8% 
Uruguay 2.2% 92.6% 5.2% 

Uzbekistan 4.1% 91.0% 4.9% 
Venezuela 20.2% 74.3% 5.6% 
Vietnam 57.8% 37.4% 4.8% 
Yemen 19.6% 78.8% 1.6% 
Zambia 17.3% 81.8% 0.9% 

Zimbabwe 10.1% 89.0% 0.9% 
 
  



 
Figure S1: Left column: Electricity generation monthly profiles for the years 2010 to 2017 obtained for 
Spain, USA and Australia (IEA, 2018). Right column: Fuel specific temporal profiles for electricity 
production (average between 2015 and 2017) in Spain, Germany and Czech Republic (ENTSO-E, 2018) 
  



 

 
 
Figure S2: Daily factors for residential/commercial combustion emissions computed over China and 
India for 2015 using the heating degree day approach with a range of threshold temperature (Tb: 15.5, 18 
ºC) and non-heating fraction (f: 0, 0.2 and 0.5) values.  
  



 

 
Figure S2: Hourly temporal profiles for the residential/commercial sector derived from measurements of 
natural gas consumption in houses in Canada-2013 (Makonin et al., 2016), UK-2011 
(https://retrofit.innovateuk.org/), US-2015 (https://dataport.cloud/) and reported from the TNO dataset 
(Denier van der Gon et al., 2011) 
  



 
Figure S3: Seasonality of the Industrial Production Index (IPI) of manufacturing industries for selected 
countries and years (Italy, ISTAT, 2018; Norway, SSB, 2018; Spain INE, 2018 and the UK, ONS, 2018) 
 

 
Figure S4: Seasonality of the Industrial Production Index (IPI) per manufacturing division for selected 
countries (the US, Board, 2020; Italy, ISTAT, 2018) 
 

 
Figure S5: Monthly (top-left), weekly (top-right) and Wednesday and Saturday-type diurnal (bottom-left 
and right) temporal profiles derived from measured traffic counts in Paris city for the years 2013 to 2017 
(Paris data, 2018)  



 
Figure S6: Monthly, weekly and diurnal temporal profiles per vehicle type (light-duty vehicles, LDV and 
heavy-duty vehicles, HDV) derived from measured traffic counts in Germany (BASt, 2018) 
 

 
Figure S7: Monthly (left) and weekly (right) temporal profiles derived from traffic counts in urban and 
rural areas for UK (GovUK, 2018), Spain (courtesy from Spanish Ministry Transport) and California 
(McDonald et al., 2014).  
  



 
Figure S8: Hourly temporal profiles derived from traffic counts in urban and rural areas for Spain 
(courtesy from Spanish Ministry Transport), California (McDonald et al., 2014) and Guangzhou (Zheng et 
al., 2009). 

 

  



 
Figure S9: Diurnal road transport temporal profiles per day type (Monday to Sunday) derived from traffic 
counts for selected cities (Paris, Paris data, 2018; Berlin, VLB, 2018; Madrid, Madrid data, 2018; Utrecht, 
Utrecht data, 2018; Milan, Milano data, 2018; Oslo, Courtesy from Norwegian Road Administration). 
 

 
Figure S10: Monthly temporal profiles at different European airports for years 2010 to 2017 derived from 
air traffic operations reported by Eurostat (2019). Results show the air travel disruption in North and 
Central Europe during April 2010 caused by the Eyjafjallajökull eruption.  
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