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Experimental design/sampling regime: N/A

Methods: 
These 1x1 km data sets comprise the Average Accumulated Exceedance (AAE) of acidity and of nutrient nitrogen critical loads by acid and nitrogen deposition for 2017-19. AAE is a method of summarising exceedances for multiple habitats over grid square or other areas (e.g. countries).  AAE is derived from the exceedance (i.e. the amount of excess acid or nitrogen deposition above the critical load) for each habitat, the exceeded habitat area and the total acid- or nitrogen-sensitive habitat area in each 1x1 km grid square.  First, Accumulated Exceedance (AE) is calculated for each habitat:

AE (keq year-1) = exceedance (keq ha-1 year-1) * exceeded habitat area (ha)

The AE is summed for all habitats within each 1x1 km grid square, and then AAE is calculated by dividing the total AE by the total habitat area in each 1x1 km grid square:

AAE (keq ha-1 year-1) = AE (keq year-1) / total habitat area (ha)

The habitats included in these AAE data sets are:
(a) for acidity: acid grassland, calcareous grassland, dwarf shrub heath, bog, montane, managed (productive) coniferous woodland, managed (productive) broadleaved woodland, unmanaged coniferous and broadleaved woodland.  
(b) for nutrient nitrogen: acid grassland, calcareous grassland, dwarf shrub heath, bog, montane, managed (productive) coniferous woodland, managed (productive) broadleaved woodland, unmanaged beech woodland, unmanaged oak woodland, unmanaged Scots pine woodland, other unmanaged woodland, dune grassland, saltmarsh.

The UK Methods Report (Hall et al, 2015) provides a full description of the data and methods used to produce UK maps critical loads and exceedances for habitats sensitive to acidification and eutrophication.  Critical loads and CBED deposition data are available from the EIDC.

Summary exceedance statistics by habitat and country are published annually in an updated Trends Report (e.g. Hall et al, 2017) and as a UK Biodiversity Indicator on the pressure from pollution (B5a: http://jncc.defra.gov.uk/page-4233).  These include summary acidity exceedance statistics for 1752 freshwaters (mainly upland lake or streams) across the UK. These data are not included in the calculation of AAE in the data sets provided here, as the freshwater data are based on catchment areas, not 1x1 km grid squares, and do not represent all freshwaters in the UK.

Fieldwork and/or lab instrumentation: N/A

Calibration steps & values: N/A

Nature & units of recorded values: 
All AAE values are expressed in kilo-equivalents per hectare per year (keq ha-1 year-1).  Where deposition is below the critical load (i.e, critical loads are not exceeded) the AAE has been set to zero.
For nutrient nitrogen the AAE values can be converted to kilograms of nitrogen per hectare per year by multiplying by 14, i.e. 1 keq ha-1 year-1 = 14 kg N ha-1 year.
Acidity exceedance represents a combination of both sulphur and nitrogen compounds and therefore can only be expressed keq ha-1 year-1 and not converted into kg of S or N.

Analytical methods: N/A

Quality Control: 
The data are based on methods agreed at national and international meetings and workshops held under the UNECE Convention on Long-Range Transboundary Air Pollution (CLRTAP).  A detailed report is available (Hall et al, 2015) providing transparency in the methods and data used in the derivation of UK critical loads and exceedances.

Use and interpretation of UK critical load exceedance data and maps
· It should be noted that the habitat distribution maps and areas used for UK critical loads (acidity, nitrogen) and exceedances (a) only include areas where data exist for the calculation or derivation of critical loads; (b) may differ from other national habitat distribution maps or estimates of habitat areas. This may also result in a difference in the total habitat areas mapped for acidity and for nutrient nitrogen critical loads.
· The national critical load maps and data are currently based on empirical or steady-state mass balance methods, used to define long-term critical loads for systems at steady-state.  Therefore, exceedance of these critical loads is an indication of the potential for harmful effects to systems at steady-state or in the long-term, and a habitat that is currently exceeding its critical load is not necessarily already showing the signs of damage.
· Reducing deposition below the critical load does not mean ecosystems immediately recover.  There are time lags before chemical recovery takes place, and further delays before biological recovery.  The timescales, for both chemical and biological recovery, could be very long, particularly for the most sensitive ecosystems. 

[bookmark: _GoBack]For information on the uncertainties in habitat mapping and critical loads that underpin these AAE data, please refer to Hall et al (2015) and the meta-data for the Critical Loads data (https://catalogue.ceh.ac.uk/documents/299e2779-0787-46bb-9482-03ad474eae27).

For further information on the CBED deposition please refer to the EIDC (https://catalogue.ceh.ac.uk/documents/bfa37333-b22e-41b8-829a-10c57d50e13f) .

Details of data structure
The data consist of one file for AAE for acidity, and one file for AAE for nutrient nitrogen.  The files differ in their UK coverage due to the different distributions of habitats sensitive to acidification and to eutrophication.  A “Unique1km” code is included in the data sets which provides a unique identifier for each 1x1 km grid square, which enables the acidity and nutrient nitrogen data to be linked where data for the same squares occur in both data sets.  Table 1 describes the structure of the data files: acidhab_AAE_2017-19.csv for acidity, nutnhab_AAE_2017-19.csv for nutrient nitrogen.

Table 1: Structure of the files
	Column
	Units
	Description

	East_m
	Metres of OSBG grid
	Easting for centre of 1x1 km square

	North_m
	Metres of OSGB grid
	Northing for centre of 1x1 km square

	Unique1km
	-
	Unique identifier for 1x1 km square

	AAE_keq
	keq ha-1 year-1
	Average Accumulated Exceedance (AAE)

	CountryID
	-
	1=England, 2=Wales, 3=Scotland, 4= Northern Ireland
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