Pending CF standard_name entries
Proposed on Oct. 4, 2011:

· Add "mole_fraction_of_nox_in_air" as an alias to "mole_fraction_of_nox_expressed_as_nitrogen_in_air"

· Add "volume_extinction_coefficient_in_air_due_to_mie_scattering_of_ambient_aerosol"

Comment made on Oct. 3, 2011:

· Definition of the phrase:  "expressed_as"

Current wording:

The phrase 'expressed_as' is used in the construction A_expressed_as_B, whereB is a chemical constituent of A. It means that the quantity indicated by the standard name is calculated solely with respect to the B contained in A, neglecting all other chemical constituents of A.

Suggested improvement:

Change last half-sentence to " neglecting all other elemental constituents of A."

Actually, this may be more complicated, because in the air quality world it is also common to express things relative to one molecule. Example: "nox_expressed_as_nitrogen_dioxide". In this case the phrase " calculated solely with respect to the B contained in A" does not really make sense, as "NO2" is not "contained in NO"  (which is part of NOx, however).

· Add " mass_concentration_of_pm2p5_ambient_aerosol_in_air", units "kg m-3"

Definition: Mass concentration means mass per unit volume and is used in the construction mass_concentration_of_X_in_Y, where X is a material constituent of Y. A chemical species denoted by X may be described by a single term such as 'nitrogen' or a phrase such as 'nox_expressed_as_nitrogen'. "Aerosol" means the suspended liquid or solid particles in air (except cloud droplets). "Ambient aerosol" is aerosol that has taken up ambient water through hygroscopic growth. The extent of hygroscopic growth depends on the relative humidity and the composition of the aerosol. "Pm2p5 aerosol" is an air pollutant with an aerodynamic diameter of less than or equal to 2.5 micrometers. To specify the relative humidity and temperature at which the particle size applies, provide scalar coordinate variables with the standard names of, respectively, "relative_humidity" and "air_temperature".

· Add " mass_concentration_of_pm1_ambient_aerosol_in_air", units "kg m-3"

Definition: Mass concentration means mass per unit volume and is used in the construction mass_concentration_of_X_in_Y, where X is a material constituent of Y. A chemical species denoted by X may be described by a single term such as 'nitrogen' or a phrase such as 'nox_expressed_as_nitrogen'. "Aerosol" means the suspended liquid or solid particles in air (except cloud droplets). "Ambient aerosol" is aerosol that has taken up ambient water through hygroscopic growth. The extent of hygroscopic growth depends on the relative humidity and the composition of the aerosol. "Pm1 aerosol" is an air pollutant with an aerodynamic diameter of less than or equal to 1 micrometer. To specify the relative humidity and temperature at which the particle size applies, provide scalar coordinate variables with the standard names of, respectively, "relative_humidity" and "air_temperature". [Note that pm1 actually coincides with the current definition of "coarse_mode" - it may be helpful to allow both terms as aliases]

· Add " mass_concentration_of_pm10_ambient_aerosol_in_air", units "kg m-3"

Definition: Mass concentration means mass per unit volume and is used in the construction mass_concentration_of_X_in_Y, where X is a material constituent of Y. A chemical species denoted by X may be described by a single term such as 'nitrogen' or a phrase such as 'nox_expressed_as_nitrogen'. "Aerosol" means the suspended liquid or solid particles in air (except cloud droplets). "Ambient aerosol" is aerosol that has taken up ambient water through hygroscopic growth. The extent of hygroscopic growth depends on the relative humidity and the composition of the aerosol. "Pm10 aerosol" is an air pollutant with an aerodynamic diameter of less than or equal to 10 micrometers. To specify the relative humidity and temperature at which the particle size applies, provide scalar coordinate variables with the standard names of, respectively, "relative_humidity" and "air_temperature".

· Add  "mole_fraction_of_hydrogen_sulfite_in_air", units "1" (meaning "mole mole-1")

Definition: Mole fraction is used in the construction mole_fraction_of_X_in_Y, where X is a material constituent of Y. Hydrogen sulfide is the molecule with the chemical formula H2S.

· Add "mole_fraction_of_alkanes_in_air", units "1" (meaning "mole mole-1")

Definition:  Mole fraction is used in the construction mole_fraction_of_X_in_Y, where X is a material constituent of Y.  Alkanes are saturated hydrocarbons, i.e. they do not contain any chemical double bonds. Alkanes contain only hydrogen and carbon combined in the general proportions C(n)H(2n+2); "alkanes" is the term used in standard names to describe the group of chemical species having this common structure that are represented within a given model. The list of individual species that are included in a quantity having a group chemical standard name can vary between models. Where possible, the data variable should be accompanied by a complete description of the species represented, for example, by using a comment attribute. Standard names exist for some individual alkane species, e.g., methane and ethane.

· Add  " mass_concentration_of_coarse_mode_ambient_aerosol_in_air", units "kg m-3"

Definition: Mass concentration means mass per unit volume and is used in the construction mass_concentration_of_X_in_Y, where X is a material constituent of Y. A chemical species denoted by X may be described by a single term such as 'nitrogen' or a phrase such as 'nox_expressed_as_nitrogen'. "Aerosol" means the suspended liquid or solid particles in air (except cloud droplets). "Ambient aerosol" is aerosol that has taken up ambient water through hygroscopic growth. The extent of hygroscopic growth depends on the relative humidity and the composition of the aerosol. Coarse mode aerosol is aerosol having a diameter of more than 1 micrometer.

· Add "mole_fraction_of_aldehydes_in_air", units "1" (meaning "mole mole-1")

Definition: Mole fraction is used in the construction mole_fraction_of_X_in_Y, where X is a material constituent of Y.  Aldehydes are organic compounds with a CHO group; "aldehydes" is the term used in standard names to describe the group of chemical species having this common structure that are represented within a given model. The list of individual species that are included in a quantity having a group chemical standard name can vary between models. Where possible, the data variable should be accompanied by a complete description of the species represented, for example, by using a comment attribute. Standard names exist for formaldehyde as the simplest member of the aldehydes group.

· Add " mole_fraction_of_dichlorine_in_air", units "1" (meaning "mole mole-1")

Definition: Mole fraction is used in the construction mole_fraction_of_X_in_Y, where X is a material constituent of Y.  Dichlorine is the molecular form of elemental chlorine with the chemical formula Cl2.

· Add "mole_fraction_of_methlyglyoxal_in_air", units "1" (meaning "mole mole-1")

Definition: Mole fraction is used in the construction mole_fraction_of_X_in_Y, where X is a material constituent of Y.  Methylglyoxal is an organic molecule with the chemical formula CH3COCHO. It is also called pyruvaldehyde or 2-oxopropanal. 

Proposed additions on June 8th, 2011:

Dear all,

   we would like to follow-up on a discussion we had about a year ago (see posts by a.heil at fz-juelich.de from 23 March 2010 and reply by Philip and others as well as related discussion on CO2 emissions).

   Main point is the introduction of some sort of speciation for various emission sectors as applied in the ACCMIP (Atmospheric Chemistry Climate Model Intercomparison Project) emissions data. These emissions are described in the published paper by Lamarque et al., 2010: http://www.atmos-chem-phys.net/10/7017/2010/acp-10-7017-2010.pdf.
   In this email we provide a definition of the sectors and their standard names. A follow-up mail will deal with the species definitions. Below we use "X" as a template for the species name.

   We decided to propose standard_names only for the "tendency_of_atmosphere_mass_content" to avoid a distinction between surface emission fluxes and "3D volume emissions". The reason is that this distinction is not always clear - see for example smoke stack emissions from power plants which are sometimes injected into higher model levels and sometimes added to the surface flux boundary condition in a model. An exception are aviation emissions, which we propose as "tendency_of_mass_concentration_of_X_in_air..." (see 12 below).

1)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_energy_production_and_distribution

sector: energy_production_and_distribution

units: kg m-2 s-1

The 'energy production and distribution' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source categories 1A1 and 1B as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises fuel combustion activities related to energy industries (1A1) and fugitive emissions from fuels (1B). It may also include any not-classified or "other" combustion, which is commonly included in energy-related inventory data.

2)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_industrial_processes_and_combustion

sector: industrial_processes_and_combustion

units: kg m-2 s-1

The 'industrial processes and combustion' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source categories 1A2, 2A, 2B, 2C, 2D and 2E as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises fuel combustion activities related to manufacturing industries and construction (1A2) and industrial processes related to the mineral products (2A), the chemical industry (2B), the metal production (2C), the pulp, paper, food and drink production (2D), and non-energy use of lubricants/waxes (2G). It may also include any not-classified or "other" combustion, which is commonly included in industry-related inventory data.

3)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_residential_and_commercial_combustion

sector: residential_and_commercial_combustion

units: kg m-2 s-1

The 'residential and commercial combustion' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source category 1A4 as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises fuel combustion activities related to the commercial/institutional sector (1A4a), the residential sector (1A4b) and the agriculture/forestry/fishing sector (1A4c). It may also include any not-classified or "other" combustion, which is commonly included in the inventory data.

4)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_solvent_production_and_use

sector: solvent_production_and_use

units: kg m-2 s-1

The 'solvent residential and use' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source categories 2F and 3 as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises industrial processes related to the consumption of halocarbons and SF6 (2F) and solvent and other product use (3).

5)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_agricultural_production

sector: agricultural_production

units: kg m-2 s-1

The 'agricultural production' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source categories 4A, 4B, 4C, 4D and 4G as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises the agricultural processes enteric fermentation (4A), manure management (4B), rice cultivation (4C), agricultural soils (4D) and other (4G). It may also include any not-classified or "other" combustion, which is commonly included in industry-related inventory data.

6)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_agricultural_waste_burning

sector: agricultural_waste_burning

units: kg m-2 s-1

The 'agricultural waste burning' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source category 4F as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises field burning of agricultural residues (4F).

7)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_waste_treatment_and_disposal

sector: waste_treatment_and_disposal

units: kg m-2 s-1

The 'waste treatment and disposal' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source category 6 as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises solid waste disposal on land (6A), wastewater handling (6B), waste incineration (6C) and other (6D).

8)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_forest_fires

sector: forest_fires

units: kg m-2 s-1

The 'forest fires' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source category 5 as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises the burning of living or dead vegetation in forests (natural and human-induced).

9)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_savanna_and_grassland_fires

sector: savanna_and_grassland_fires

units: kg m-2 s-1

The 'savanna and grassland fires' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source category 5 as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It comprises the burning of living or dead vegetation in non-forested areas (natural and human-induced). It excludes field burning of agricultural residues (source category 4F).

10)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_land_transport

sector: land_transport

units: kg m-2 s-1

The 'land transport' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source categories 1A3b, 1A3c and 1A3e as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It includes fuel combustion activities related to road transportation (1A3B), railways (1A3c) and other transportation (1A3e).

11)

tendency_of_atmosphere_mass_content_of_X_due_to_emission_from_maritime_transport

sector: maritime_transport

units: kg m-2 s-1

The 'maritime transport' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source category 1A3d as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It includes fuel combustion activities related to maritime transport (1A3d).

12)

tendency_of_mass_concentration_of_X_in_air_due_to_emission_from_aviation

sector: aviation

units: kg m-3 s-1

The 'aviation' sector refers to the IPCC (Intergovernmental Panel on Climate Change) source category 1A3a as defined in the 2006 IPCC guidelines for national greenhouse gas inventories. It includes fuel combustion activities related to civil aviation (1A3a).

(and part 2):

Hi again,

   here is the association of chemical compounds with the various emission sectors proposed in our last email. New species which have no standard_name assigned yet are marked with a *.

1) sector: energy_production_and_distribution

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, benzene, toluene, xylene, * trimethylbenzene, formaldehyde, * ketones, * organic_acids

2) sector: industrial_processes_and_combustion

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, benzene, toluene, xylene, formaldehyde, * ketones, * organic_acids

3) sector: residential_and_commercial_combustion

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, benzene, toluene, xylene, * ethers, formaldehyde, * ketones, * organic_acids

4) sector: solvent_production_and_use

X = carbon_monoxide, * nmvoc, * alcohols, (* hexane_and_higher_alkanes), toluene, xylene, * esters, * ethers, * chlorinated_hydrocarbons, * ketones

5) sector: agricultural_production

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, benzene, toluene, xylene, * ethers, formaldehyde, * ketones, * organic_acids

6) sector: agricultural_waste_burning

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, benzene, toluene, xylene, formaldehyde, * ketones, * organic_acids

7) sector: waste_treatment_and_disposal

X = carbon_monoxide, methane, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, benzene, toluene, xylene, * esters, * ethers, * chlorinated_hydrocarbons, formaldehyde, * ketones, * organic_acids

8) sector: forest_fires

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, isoprene, terpenes, benzene, toluene, xylene, * ethers, * chlorinated_hydrocarbons, formaldehyde, * ketones, * organic_acids

9) sector: savanna_and_grassland_fires

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, * alcohols, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, isoprene, terpenes, benzene, toluene, xylene, * ethers, * chlorinated_hydrocarbons, formaldehyde, * ketones, * organic_acids

10) sector: land_transport

X = carbon_monoxide, methane, ammonia, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, benzene, toluene, xylene, * esters, * ethers, * chlorinated_hydrocarbons, formaldehyde, * ketones

11) sector: maritime_transport

X = carbon_monoxide, methane, nitrogen_monoxide, sulfur_dioxide, black_carbon_dry_aerosol, * particulate_organic_matter_dry_aerosol_expressed_as_carbon, * nmvoc, ethane, propane, butane, * pentane, (* hexane_and_higher_alkanes), ethene, propene, ethyne, toluene, xylene,

12) sector: aviation

X = nitrogen_monoxide, nitrogen_dioxide, black_carbon_dry_aerosol

Notes:

a) it seems like the definition of "black_carbon" is not always included in the term definitions

b) nmvoc is not "expressed_as_carbon" - instead the total mass content is given (it's the practice of reporting)

c) * alcohols need to be defined: "Alcohols include all organic compounds with an alcoholic group."

d) * pentane needs to be defined: "The chemical formula for pentane is C5H12. Pentane is a member of the group of hydrocarbons known as alkanes. There are standard names for the alkane group as well as for some of the individual species."

e) * hexane_and_higher_alkanes: this is one of the lumped groups that had been discussed two years ago. We cannot adopt the general term "alkanes", because alkanes < C6 are listed explicitly and it would be misleading. Might be best to open a new discussion thread on this issue(?)

f) there are also compound mixes named "other_alkenes_and_alkynes", "other_aromatics", "other_alkanals" and "other_voc" (GEIA VOC groups) -- we propose to not add these to the standard_name table due to the ambiguity of the definition.

g) * trimethylbenzene needs to be defined: "The chemical formula for trimethylbenzene is C9H12. The IUPAC names for trimethylbenzene is 1,3,5-trimethylbenzene. Trimethylbenzene is an aromatic hydrocarbon. There are standard names that refer to aromatic_compounds as a group, as well as those for individual species."

h) * esters need to be defined: "Esters in organic chemistry are chemical compounds derived by reacting an oxoacid with a hydroxyl compound such as an alcohol or phenol. Esters are usually derived from an inorganic acid or organic acid in which at least one -OH (hydroxyl) group is replaced by an -O-alkyl (alkoxy) group, and most commonly from carboxylic acids and alcohols. That is, esters are formed by condensing an acid with an alcohol. In standard names "esters" is the term used to describe the group of ester species that are represented within a given model. The list of individual species that are included in a quantity having a group chemical standard name can vary between models. Where possible, the data variable should be accompanied by a complete description of the species represented, for example, by using a comment attribute." [source for first sentences: Wikipedia]

i) * ethers need to be defined: "Ethers are a class of organic compounds that contain an ether group - an oxygen atom connected to two alkyl or aryl groups - of general formula R-O-R. In standard names "ethers" is the term used to describe the group of ether species that are represented within a given model. The list of individual species that are included in a quantity having a group chemical standard name can vary between models. Where possible, the data variable should be accompanied by a complete description of the species represented, for example, by using a comment attribute." [source for first sentences: Wikipedia]

j) * chlorinated_hydrocarbons need to be defined: "Chlorinated Hydrocarbons are a group of chemicals composed of carbon, chlorine and hydrogen. As pesticides, they are also referred to by several other names, including chlorinated organics, chlorinated insecticides and chlorinated synthetics. In standard names "chlorinated_hydrocarbons" is the term used to describe the group of chlorinated hydrocarbon species that are represented within a given model. The list of individual species that are included in a quantity having a group chemical standard name can vary between models. Where possible, the data variable should be accompanied by a complete description of the species represented, for example, by using a comment attribute." [source for first sentences: http://edis.ifas.ufl.edu/pi090]"
k) * ketones need to be defined: "In organic chemistry, a ketone is a compound with the structure RC(=O)R', where R and R' can be a variety of atoms and groups of atoms. It features a carbonyl group (C=O) bonded to two other carbon atoms. Acetone is the simplest example of a ketone. In standard names "ketones" is the term used to describe the group of ketone species that are represented within a given model. The list of individual species that are included in a quantity having a group chemical standard name can vary between models. Where possible, the data variable should be accompanied by a complete description of the species represented, for example, by using a comment attribute." [source for first sentences: Wikipedia]"

l) * organic_acids need to be defined: "An organic acid is an organic compound with acidic properties. The most common organic acids are the carboxylic acids, whose acidity is associated with their carboxyl group -COOH. In standard names "organic_acids" is the term used to describe the group of organic acid species that are represented within a given model. The list of individual species that are included in a quantity having a group chemical standard name can vary between models. Where possible, the data variable should be accompanied by a complete description of the species represented, for example, by using a comment attribute." [source for first sentences: Wikipedia]""

Best regards

Martin and Angelika

