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EXECUTIVE SUMMARY

e Empirical critical loads of nutrient nitrogen were revievand updated atworkshop
held under the Convention on LefRainge Transboundary Air PollutioBI(RTAP) at
Noordwijkerhout (NL) in June 2010. UK experts met in November 2010 to discuss the
i mplications of the wor ks hocptical lead valudgss on t h.
within the published ranges) for UK habitats. This report documents the changes made to
the habitadistribution maps tevhich nirogen critical loads are appliedtionally, the
critical load mapping valuesand the impacts of teechanges on critical load
exceedances.

e As a result of this update empirical nitrogen criticalds are mapped nationally for 11
habitattypes, compared to Babitats in 2003comprisingl3 EUNIS habitatclasesnow
compared to 1EUNIS classesn 2003).

¢ Changes were made to the UK mapped distribution for dune gragplawebusly
represented under t he 0s utphettelreflectttethabitat s e di m
that nitroge impacs data relate to.

e Habitat distribution maps were generated for mevodland types to enable empirical
nitrogen critical loads to be mapped nationédiiythese habitats

¢ Dueto changes in the habitat distributiorapsused for critical loads researtife total
area of sensitive habitats considered for eutrophicationataprathe UK has reduced by
1403 knf (1.9%).

e Empirical critical loads were applied to the UK distribution of saltmarsh for the first time.
UK mapping values were lowered five UK habitat types (comprisingix EUNIS
habitat classg@dased on new UK &lence orthe impacts of nitrogen.

e The area of UK habitats sensitive to eutrophication with exceedance of critical loads by
current (200808) nitrogen deposition increased from 58.4% using the 2003 critical loads
data to 71.2% using the updai{@®10 critical loads.

e The magnitude of exceedance, expressed as Average Accumulated Exceedance (AAE)
for all habitats, increased from 6.9 kg N*hgear" using the 2003 critical loads data, to
7.9 kg N hd year using the update(?010 critical loads.



1 INT RODUCTION

Empirical critical loads ohutrientnitrogen were last updatéor UK habitatsn 2003(Hall

et al, 2003) following th€ LRTAP workshop held in Berne in November 2002 (Achermann
& Bobbink, 2003). In June 2010GLRTAP workshop took place in Nedwijkerhout(NL)

to reviewand revise theanges oempirical critical loads of nitrogen for natural and semi
natural ecosystems, on the basis of additional scientific information available for the period
from late 2002 to 2010A number of UK experts pacipatedin thisand the previous
workshop. A short summary of th@une 201@vorkshop can be found in theport to

CLRTAP (ECE/EB.AIR/WG.1/2010/1%and theproceedings of theorkshoparepublished

as an RIVM repor(Bobbink & Hettelingh, 2011)

Thecritical loads from these workshops are presented as ranges rather than single values for
each ecosystem. This range indicates the variation in sensitivity within a particular
ecosystem, for example, because of differences in nutrient status or manageméns left

to individual countries to decidehere within these ranges tbetical loads should be skidr

the purposes of national mappinigese values are referred to in this docunfmnthe UK as

t he A ma p p iEnvwonwenthl taetaspf.example, precipitation, base cation
availability, or management, may influence where within a range the critical load should be
set for some habitats. The decision of whether (and how) to apply these modifying factors is
also left up to individual couries.

TheCoordination Centre for Effect€CE) in the Netherlandsaww.rivm.nl/ccs is

responsible for compiling European scale maps of critical loads and exceedances. These
maps combine critical loads for coungrignat submit national data, with critical loads based

on European background databases for countries that have not submitted national data.
Where it is necessary to use the background databases for maps of nitrogen critical loads the
CCE will apply the mpirical values at the lower end of each habitat rabggeed on the
precautionary principleand will not apply any modifying factors. The UK submit national

data, so all European maps of critical loads should be based on the UK data as agreed by UK
expets and submitted by the UK National Focal Ce(iEC) at CEH Bangor
(http://cldm.defra.gov.uk Deposition data used in Europesceale exceedance maps is

derived from the EMEP modéhvww.emep.in}.

The UK NFC circulated the summary report from the Noordwijkerhout workshop to nitrogen
impacts experts in the UK and organised a small workshop of this group in November 2010
to look at the potential changesth® mapping value®r UK habitats. At the November
workshop the critical loathnges and available evidence for setting mapping vafoegach
habitat type were discuss@slee Appendix 1: notes from meeting).

In 2003 the following procedure was adopted in the UK for setiiegnapping value@ial

et al, 2003)

e For those critical loads identified as expert judgement a mapping value was not
recommended unless there was a specific evidence of relevance to the UK and referring
to a significant UK plant community.

¢ When there wano specific UK evidence to suggest otherwise, the middle of the range
from the Berne 2002 workshop was recommended for UK mapping.

e UK mapping values, which were not in the middle of the range were recommended where
field or experimental evidence from th specifically suggested this was not
appropriate.


http://www.rivm.nl/cce
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e Values other than the miénge were in some cases recommended where knowledge of
UK ecosystems suggests they were more or less sensitive than the median for this
ecosystem across Europe.

Although the Beme report (Achermann & Bobbink, 2003) included some information on the

application of modifying factors, thesgerenotapplied in national mapping exercises in the

UK in 2003 The only exception to this was the setting of the bog habitat critical |blael at

upper end of the range, based on the evidence at Berne suggesting that the impacts of N

deposition would be lower irr@as of high precipitation.

For this (201011) updatethe same general principles were adopted in setting the UK
mapping values. W4re no new evidence has become available for a particular habitat, the
2003 mapping value has been retained.

In addition to theJK andEuropean evidence presented at the Noordwijkerhout workshop in
June 2010, UK evidence collated under contract to Jai@ipartners (Emmett et al, 2011;
Stevens et al, 20} has been used in reviewithe UK mapping values for fohabitats: acid
grassland, calcareous grasslaneathland and begThe JNCC Roject had two objectives:
) Analysis of broad scale datasets tog@mte nitrogen response curves for species
andsummaryresponse variablder habitat function indicesuch as Ellenberg N.
(i) Interpretaton of (i) and other research (esmmmarised in ROTAR011)in
respectot he i mplications bDomi io@m@assenovati on
surveillance requirements
Further background information on the JNCC Project is given in Appendix 2.

This reportprovides:

e the revised ranges of nitrogen critical loads as agreéa &dordwijkerhout workshgp

e the agreed UK mapping vasand the evidence to support them

e UK habitat distribution maps used for nitrogen critical lgads

e asummary assessment of the impact of these changes on nitrogen critical loads
exceedance for the UK.

This reportalsooutlines a method proposed by theEEfor applying somef themodifying
factors. However, UK experegreed not to apply modifying factors in natioceeéle
applicationswith the exception of a precipitation modifier for the bog halat notel the
use of such modifiers for stgpecifc applications could be very importarfome site
specific applications may also use a diffeneartt of the critical load range those given in
this report for national mapping purposdspending on the site and policy context
Assessment of site magement practices is not possible in a national context.



2 RESULTS OF THE NOORDWIJKERHOUT WORKSHOP AND UK
MAPPING VALUES

Critical loads of nitrogen were assigned at the Berne workshop (Achermann & Bobbink,
2003) and the Noordwijkbout workshopo habtats of the European Na&information
System (EUNIShttp://eunis.eea.europa.ghabitat classification. This is a hierarchical
classification that can be translated into other habitat classification systengstaols such
as the National Biodiversity Network (NBN) habitats dictiondmyd://habitats.nbn.org.uk/
or for the UK, using a spreadsheet created by JINCC (based on the NBN dictionary) and
downloadable fromheir website littp://www.jncc.gov.uk/default.aspx?page=1125

The Noordvjkerhout workshop repofBobbink & Hettelingh, 2011provides ranges of
nitrogen critical loads for 47 different EUNISHitat classes. This report focuses on (a) the
habitats mapped nationally for critical loadsearch in the UK, and (ladditional habitat
typesof conservation interest in the UKut not mapped nationally due to a lack of
appropriate data.

Table2.1 presents the previous and updated critical load ranges for the habitats currently
mappedationally plusadditional habitatproposed for inclusion in this update

Table 22 gives the critial load ranges for the additiorfabitats not mapped natidlyabut
of high conservation value in the WHfd for which critical loads are available

The critical loads given in Tabl&sl and2.2 refer to natural and sematural ecosystems;
critical loads formanagedproductive)coniferous woodland and managgdoductive)
broadleaved woodland in the UK are still based on a simple mass balance equation (Hall et
al, 2003).


http://eunis.eea.europa.eu/
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Table2.1. Critical loads of nitrogen for habitatarrently (or planned to beyapped nationally in the Ukralues in bold type represettianges fronthe 2003 values.

Ecosystem type

EUNIS code

CLnutN range
2003
(kg N ha* year™)

CLnutN range
2010
(kg N ha* year™)

Indication of exceedance

Marine habitats

Mid-upper saltmarshes A2.53 3040 (#) 20-30 (#) Increase in dominance of graminoids.

Pioneer & lowmid saltmarshes A2.54/55 3040 (#) 20-30 (#) Increase in latsuccessional species, increase in
productivity.

Coastal habitats

Shifting coastal dunes B1.3 10-20 (#) 10-20 (#) Biomass increase, increased N leaching.

Coastal stable dune grasslands (grey duney B1.4* 1020 # 8-15# Increase tall graminoids, decrease in prostrate plants,
increased N leaching, soil acidification, loss of typical
lichen species.

Mire, bog and fen habitats

Raised & blanket bogs D1° 5-10 ## 5-10 ## Increase in vascular plants, altered growth and species
composition of bryophytes, increased N in peat and pe
water.

Grasslands and tall forb habitats

Subatlantic semidry calcareous grassland | E1.26 1525 ## 15-25 ## Increase in tall grasses, decline in diversity, increased
mineralization, N leaching; surface acidification.

Non-Mediterranean dry acid and neutral EL7 1020 # 10-15 ## Increase in graminoids, decline in typical species, decr

closed gassland in total species richness.

Moist & wet oligotrophic grasslands:

Heath Juncu3 meadows & humidNardus E3.52 1020 # 1020 # Increase in tall graminoids, decreased diversity, deereg

Stricta) swards in bryophytes.

Moss & lichen dominated mountain summit| E4.2 5-10 # 5-10 # Effects upon bryophytes and/or lichens.




Ecosystem type

EUNIS code

CLnutN range
2003
(kg N ha' year?)

CLnutN range
2010
(kg N ha' year?)

Indication of exceedance

Heathland, scrub & tundra
Northern wet heaths

e 0 UGallunadominaged wet heath F4.1P¢ 10-20 (#) 1020 # Decreased heather dominance, decline in lichens and
(upland moorland) mossesincrease N leaching.

e 6 LHdica tetralixdominated wet heath | F4.1P° 10-25 (#) 10-20 (#) Transition from heather to grass dominance.
(lowland)

Dry heaths F4.24 10-20 ## 10-20 ## Transition from heather to grass dominance, decline in
lichens, changes in plant biochemistry, increased
sensitivity to abiotic stress.

Forest habitats

Faguswoodland G1l.6 10-20 (#) Changes in ground vegetation and mycorrhiza, nutrient
imbalance, changes in soil fauna

AcidophilousQuercusdominated woodland | G1.8 10-15 (#) Decrease in mycorrhiza, loss of epiphytic lichens and
bryophytes, changes in ground vegetation

Pinus sylvestrisvoodland south of the Taiga| G3.4 5-15# Changes in ground vegetation and mybiza, nutrient
imbalances, increase ¢:® and NO emissions.

Forest habitats overall

All forests: ground flora G 1015 # see below Changed species composition, increase of nitrophilous
species, increased susceptibility to parasites.

Broadleaved woodland Gl 10-20 ## Changes in soil processes, nutrient imbalance, altered
composition of mycorrhiza and grodivegetation.

Coniferous woodland G3 5-15 ## Changes in soil processes, nutrient imbalance, altered

composition of mycorrhiza and ground vegetation.

Reliability scoresassigned at Berria 2003(Achermann & Bobbink2003 and Nordwijkerhoutn 2010(Bobbink & Hettelingh, 2011)
## relable when a number of published papers of various studies showed comparable results.
# quite reliablewhen the results of some studies were comparable.

(#) expert judgementvhen no empirical data were available for this type of ecosystem. For éhigiribgen critical load was based upon expert judgement and knowledge

of ecosystems which were likely to be comparable with this ecosystem.



Footnotes from the Noordwijkerhout workshdBobbink & Hettelingh, 2011)

(a) For acidc dunesthe 810 kg N h& yea™ rangeshould be applied, for calcareous dunes this rang@ 1% kg N ha year'.

(b) Apply the high end of the range to areas with high levels of precipitation and the low end of the range to thosegovéttipitationlevels; apply the low end of the
range tosystems with a low water table, and tlighhend of the range to thoséth ahigh water table. Note thatater tabls can be modified by management.

(c) Apply the lower end of the range habitatsvith a low base availability; anthe higher endfahe rangdo thosewith high base availability.

(d) Apply the high end of the rande areas whersodcutting has been practiced; apgte lower end of the randge areas with lowntensity management.



Table 22 Nitrogen critical loads for habitsibf high conservation value which occur in the UK butraseincluded in national critical loads mappifngm 2010 Values in
bold type represent changes from 2003 values.

Ecosystem type EUNIS CLnutN range CLnutN range Indication of exceedance
code 2003 2010
(kg N ha'year) | (kg N ha™ year")

Coastal habitats

Shifting coastal dunes B1.3 10-20 (#) 10-20 (#) Biomass increase, increaldd leaching.

Coastal dune heaths B1.5 10-20 (#) 10-20 (#) Increasen plant production, increadeN leaching, accelerated
succession.

Moist to wet dune slacks B1.8 10-25 (#) 10-20 (#) Increase biomas of tall graminoids.

Inland surface water habitats

Softwater lakes (permanent oligotrophic | C1.1° 5-10 ## 3-10 ## Changes irthe species composition of macrophyte commuaitie

waters) increased algal productivity andshift in nutrient limitation of
phytoplankton from N to P.

Permanent dystrophic lakes, ponds, poolg C1.4 - 3-10 (#) Increased algal productivity ardshift in nutrient limitatiorof
phytoplankton from N to P.

Mire, bog & fen habitats

Valley mires, poor fens & transition mires | D2° 1020 # 1015 # Increase in sedges and vascular plantgatiee effects on
bryophytes.

Rich fens D4.1 1535 (#) 1530 (#) Increase in tall graminoids, decrease in bryophytes.

Montane rich fens D4.2 1525 (#) 15-25 (#) Increase in vascular plants, decrease in bryophytes

Grasslands & tall forb habitats

Inland dune pioneer grassland E1.94 10-20 (#) 8-15 (#) Decrease in lichens, increase in biomass.

Inland dune siliceous grassland E1.95 10-20 (#) 8-15 (#) Decrease in lichens, increase in biomass, increased suetessi

Low & medium altitudehay meadows E2.2 20-30 (#) 20-30 (#) Increase in tall grasses, decrease in diversity.

Mountain hay meadows E2.3 10-20 (#) 10-20 (#) Increase in nitrophilous graminoids, changes in diversity




Ecosystem type EUNIS CLnutN range CLnutN range Indication of exceedance
code 2003 2010
(kg N ha'year!) | (kg N ha®year?)
Grasslands &tall forb habitats
Moist & wet oligotrophic grasslands:
Molinia caerulea meadows E3.51 1525 (#) 1525 (#) Increase in tall grainoids, decreased diversity, decrease in
bryophytes.
Alpine & subalpine acid grassland E4.3 None 510 # Changes in species composition; increase in plant production
Alpine & subalpine calcareous grassland | E4.4 None 5-10 # Changes in species composition; increase in plant production
Heathland, scrub & tundra habitats
Arctic, alpine & subalpine scrub habgat F2 5-15 (#) 5-15 # Decline in lichens, bryophytes and evergreen shrubs.
Forest habitats
Mesao and eutrophi®Quercuswoodland G1.A - 15-20 (#) Changes in ground vegetation.

Reliability scores assigned at Berne 2088hermann & Bobbink, 2003nd Nordwijkerhout 201¢Bobbink & Hettelingh, 2011)

## reliable: when a number of published papers of various studies showed comparable results.

# quite reliable: when the results of some studies were comparable.

(#) expert judgement: when no empiricatalavere available for this type of ecosystem. For this, the nitrogen critical load was based upon expert judgementealge know!
of ecosystems which were likely to be comparable with this ecosystem.

Footnotes from the Noordwijkerhout worksh@obbink & Hettelingh, 2011)

(a) For acidic dunes, the-80 kg N h& year' range should be applied, for calcareous dunes this rangels KN ha year'.

(b) Apply the high end of the range to areas with high levels of precipitation and the low end of the raoge watthlow precipitation levels; apply the low end of the
range to systems with a low water table, and the high end of the range to those with a high water table. Note thsaaaritabnodified by management.

(c) Apply the lower end of the range babitats with a low base availability; and the higher end of the range to those with high base availability.

(d) Apply the high end of the range to areas where sod cutting has been practiced; apply the lower end of the range ttoaveatendity manageent.

(e) This critical load should onlige applied to oligotrophic watgwith low alkalinitywith no significant agriculiral or other human inputs. Apply the lower end of the
range to boreakub-Arctic andalpine dystrophic lakes, and the higher end ofrirgge to Atlantic soft waters.

() This critical load should only be applied to waters with low alkalinity with no significant agricultuogther direct human inputs. Appllge lower end of the rande
boreal, subArctic andalpine dystrophic lakes.

(g) ForEUNIS categoryp2.1 (valleymires) usehelower end of the range (#).



3 MODIFYING FACTORS

The footnotes to dbles2.1 and2.2 include the proposed modifying factors for certain
habitats. These modifiers are designed to help take into account babgdivity to

nitrogen under different abiotic conditions. A method has been proposed by the CCE
(Slootweg et al, 2008nodified & extended) for applying two of these modifying factors at
the national and/or European scallhe method is outlined 3.1 below. However, this
approach was rejected at the UK experts workshop in November 2010 as it was considered
that it implied greater knowledge of the spatial variability in habitat sensitivity than exists.
This does not mean that the modifying factdrswdd not be appliethey may be very
importantfor site-specific applications), but alternative methods of applying them may be
needed, such as defining thresholds for high/low precipitation or base availality.
alternative, simpler approach has he@plied to mapping critical loads for bog habitats in
the UK; the rationale for adopting the use of the modiéethis habitat aloneis given in
Section 3.2 below.

It should be noted that it couddso bamportant to apply the differembodifying factors
relating to maagementbase availability, precipitation @rater tables irsite-specific
applications where local knowledge is available.

3.1  An approach proposed by the CCE for applying modifying factors

Precipitation modifier

Bog and heathlankabitats are considered to be less sensitive to nitrogen in wetter areas than

drier areasBobbink & Hettelingh, 2011 Therefore it is suggested that in areas of low

precipitation the lower end of the critical load ranges should be applied, and iofanegs

precipitation the upper end oftherasgehoul d be wused for these hal
Al owd precipitation should reflect the varia
range ofeachhabitat across Europe (or the EM&MR region). To assist with this,

cumulative distribution functions (CDFs) are available from the CCE of rainfall vs the

percentage habitat area across the European region; these prpeidertils of the

percentage habitat areananfall that can be appligd national scale rainfall to determine

the critical load:

CLempN = Cl, + fmod * (CLy, i CLy)

Where:

CLlo = critical load at the lower end of the range

CLup = critical load at the upper end of the range

Fmod = modifying factor (value between 0 andrjn the CDF

For example, Figurd.1 below shows the CDF from the CCE for rainfall vs the area of
heathland (F4) across EuropEable 31 showsselected percentiles from the full list of 1
percentile values provided by the CCE, and the correspondingviahegels. The full list of 4
percentile values is used as a lagktable to generate fmod values for each 1x1km habitat
square for the UK basl on UK rainfall dataahnual average 196d0).
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Figure 3.1: CDF of European percentage area of heathfarainfall

Table 31 Look-up table of selected percentiles from full data used to generate CDF in Figure 1.

Rainfall (mm) for heathland Percentiles of percentage fmod
habitat across Europe heathland across Europe

314.4 0 0
457.2 1 0.01
476 2 0.02
495.5 3 0.03
523 4 0.04
547.7 5 0.05
567.8 6 0.06
617.05 7 0.07
661.6 8 0.08
696.3 9 0.09
719.4 10 0.10

So, alllkm habitatsquares of the UK with rainfall <= 314.4 mm are assigned an fmod value
of zero; squares with rainfall > 314.4 and <= 457.2 anenassigned an fmod value of 0.01,
and so on for all 100 x 1 percentileBhese fmod values can then be used to calculate the
critical loads using the equation above.

Base availability modifier

The dry acid grassland habitat (E1.7) is considered todre sensitive to nitrogen in areas
where base cation availaibylis low (Bobbink & Hettelingh, 2011 Therefore it is

recommended that in areas of low base availability the low end of the critical load range is
used for this habitat, and in areas ofrhimase availability the higher end of the range is used.
Base availability can beepresented by the sum of base cation weathering plus base cation
deposition. The CCE can provide a CDF of base cation availability vs the percentage area of
dry acid grassind across its European range. These data can be used to determine fmod
values for the UK if applied to UK data on base availability, and then critical loads calculated
using the same equation as above.

3.2 Applying a precipitation modifier for setting the mappingvalues for UK bogs
The mapping values applied in the UK are based on scientific evidence of nitrogen impacts

available in 2003 (Hall et al, 2003), or updated based on new evidence (see Section 5). In the
case of bog, no new evidence was aldé to support lowering the mappinglwe from10



kg N ha' yeaf*. However, at the November 2010 UK experts meeting, concern was raised
that this value would not protect bogs in drier parts of the couixgmining longterm

average rainfall data a@® the geographic rangé UK bogs (as determined by theg
distribution map used for critical loads; see Section djvell their occurrence frothe east

of Englandwith average rainfall of ~550mm per annum to those in the 1weett with

average rainfhlabove 3000mm per annunthe presence of bogs in drier parts of the
country were overlooked in setting the mapping value in 2003, when this was set at the top of
the range on the basis that lower values were inappropriate for habitats in areas of high
rainfall, such as the UKHall et al, 2003).Thereforeg for this updatejt was agreed that the
precipitation modifier should be apgd to this habitat (only) and thatcgentific evidence of
theimpacts of nitrogen on bogs in drier regions of the UK shoslill be sought to

underpin this decision.

The CCE provided a CDF and percentiles of annual average rainfall fo1oD%6t areas of

bog across the whole of Euroffégure 3.2a) From this information values of fmod for bog
were derived as described feeath inSection3.1 above. The fmod values were then applied
to each 1x1km square (containing bog habitat) according to UK data on annual average
rainfall for 196190 (SAAR 196190) and used to calculate nitrogen critical loads using the
equation inSection 3.1 above. Critical loads derived in this way are highly variable spatially
andmayinfer a greater knowledge of the spatial variability of response of bog habitats to
nitrogen deposition thaactuallyexists. However, the data collated were valeidr

informing a simpler approach for applying rainfall thresholds for setting the mapping values
for bogs; the data are summarised in figure 3.2 as follows:

e Figure 3.2b shows the CDF of the UK averageaualrainfall data vs UK bog habitat
areajthis srows that UK bogs receiaverageannualrainfall in the range 38l 3792mm
per annum.

e Figure 3.2c shows a histogram of the number of UK bog habitat squares by rainfall
category; this shows that the majority of bog habitat squares receive an average-of 100
1500mm rainfall per annum.

e Figure 3.2d shows a histogram of the number of UK bog habitat squares by nitrogen
critical load category based on the spatial vekeedculated as described above; this
shows that the calculated critical load for the majaftipog habitat squares would be
above 8.5 kg N Hayeai*. The median critical load for all bog habitat squares using this
approach is 9.5 kg N Hayear™.

Using the available data it was decided to calculate the rainfall ranges that would give
specifed median nitrogen critical load valuas shown in Table 3.2, and use this information
to applythese mapping values boghabitatsacross the UK.For bog squares with rainfall
above 1286mm per annummapping value dfOkg N h&' year* is used Figure 3.3 shows
the results of applying this approach to setting the mapping values for bog.

Table 3.2 Rainfall ranges used to determine median nitrogen critical loads for bog

Rainfall range (mm) Median CLnutN (kg N ha™ year™)
548- 758 8

75971 1286 9

>1285 10
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Figure 3.2. &) CDF of percentage of bog (D1) vs annual average rainfal-20@&ktross the European region; (b) CDF of percentage of bog in UK vs UK annual average
rainfall 196%90; (c) Histogram of the number of bog 1x1km squares vs annual average rainfald()@afegories; (d) Histogram of the number of bog 1x1 km squares vs
nitrogen critical load calculated by using (a) to derive fmod values applied to the data in (b).



B rainfall 548-758mm, CLnutN 8 kg N hat year!
rainfall 759-1285mm, CLnutN 9 kg N ha! year!
B rainfall >1285mm, CLnutN 10 kg N ha! year!

Figure 3.3. Three categories of rainfall and empirical nitrogen mapping values &K theg habitat



4 NATIONAL HABITAT MAPS

The derivation of the natnal habitat distribution maps, used for critical logatsdity and
nitrogen)mappingare described in detail in Hall et al, 2083d 2004 For this update,
change$ave been made todMistribution of dune grassland (previousigppedasthe
fisupralittoral sediment h a),kamndttoahe distribution of unmanaged woodland to allow this
habitat to be subivided into different woodland types. In addition, the distribution of
saltmarshs induded for the first time. Theerivation of the habitat distribution maps for
saltmarsh, dune grassland and unmanaged woodlands are deseladved

For national critical load and exceedance assessments the areas of habitats at risk are
required. The habitat areas are also required by the €&Cthey can be incorporated in
exceedance calculations and assessments at the Europeaagddkdtelingh et al, 2009
To achieve this, the CEH Land Cover Map 2000 (LCM2000: Fuller 20aRa&h is use

as the base map from which the area of habitat in eackmgtid square is obtained. The
habitat distributions as defined by LCM2000 have been further refined using ancillary data
sets (eg, speciedundance data derived by Preston et al, 2002;)20@f#&nerate the habitat
maps for use in UK critical loads research (Hall et al, 2068y.this update, additional
individual species distributior a 10x1&km gridwere downloaded from the NBN
Gateway littp://data.bn.org.uk). The National Vegetation Clafisation (NVC: Rodwell
1991 dataused in the creation of the distribution mémsthe new woodland habitats were
downloaded from the JINCC websitetf://www.jnccgov.uk/paget267).

Table 4.1 gives the UK habitat names used in 2003 and in 2010 arwtdsponding

EUNIS habitat classes they aim to represationally Figures 4.14.3 show the distribution
maps for all habitatthat empirical nitrogen criticabhds are applied to in the Ukicluding
those that remaianchanged from 2003lthough the maps are presented on a 1x1 km grid,
the area of each habitat in a grid square may vary from less than 1ha to 100 ha%ie, 1km
The total area of sensitive htdis mapped for eutrophication (including managed woodlands
to which mass balance critical loads are applied) represents 30% of the UKdand ar
(assuming a UK area of 2440R0", source: The Times Atlas of the World, Eighth Edition
1991, Times Books, Lormh). The habitat areas for the UK and its constituent countries,
derived from these maps and usedritical load exceedance assessmemts given irthe
tables inSection 7

It shouldbe noted that the habitat distribution maps and areas usedKasrltical loads
(acidity, nitrogenyesearch(a) orly include areas where datxist for the calculatioor
derivationof critical loads; (b)may differ from other nationdilabitatdistribution maps or
estimates of habitat areas.



http://data.nbn.org.uk/
http://www.jncc.gov.uk/page-4267

Table 4.1 UK habitanames used in 2003 withe EUNIS classes each habitat aimed to represent nationally, and corresponding habitat names used in 2010 and the EUNIS
classes associated with each for the purposes of assigning empirical nitrogen criticahtbmshe subimsion of UK data to the Coordination Centre for Effects (NL) for

use in work under the Convention on LeRgnge Transboundary Air PollutioiNB. Empirical critical loads not used for managed woodland habitats.

UK habitat name 2003 EUNIS classes 2003 UK habitat name 2010 EUNIS classes 2010
Acid grassland (wet & dry) E1.7 & E3.52 Acid grassland (wet & dry) E1.7 & E3.52
Calcareous grassland E1.26 Calcareous grassland E1.26
Dwarf shrub heath (wet & dry) F4.11 & F4.2 Dwarf shrub heath (wet & dry) F4.11 & .2
Bog D1 Bog D1
Montane E4.2 Montane E4.2
Managed coniferous woodland G3 Managed coniferous woodland G3
Managed broadleaved woodland Gl Managed broadleaved woodland Gl
Unmanaged conifer/broadleaf woodl&hd | G4 Unmanaged conifer/broadleaf woodl&hd G4
Atlantic oak woodland (G4 but mappedeparately Acidophilous oak woodland G1.8
from the rest of the Beech Fagu$ woodland Gl.6
unmanaged woodland) Scots Pine woodland G3.4
Supralittoral sediment B1.3&Bl1l.4 Dune grassland Bl1.4
Not mapped Saltmarsh A2.5 (A2.53, A2.54, A2.5%
Notes:

(a) In 2003 there were four categories of woodland mapped for nutrient nitrogen critical loads: (i) manageslsondedland (G3); (ii) managed broadleaved woodland
(G1); (iii) unmanagedoniferous and/or brogshvedwoodland with the critical load set to protect ground flora (G4); (iv) atlantic oak woods with the critical load set to
protect @iphytic lichens (G4). In 201the unmanaged woodland category has beewsidbed into four new categories: (i) aoighilous oak woodland including
Atlantic oak woods (G1.8); (ii) Faguvoodland (G1.6); (iii) Scotsifie woodland (G3.4); (iv) the remaining area of unmandgenrifer and/or broadleafyoodland not
falling into the first three categories (G4). Thebitatdata available only allow these sdlvisions to be made for the unmanaged woodland in GB and not for NI.
(b)) The ASupralittoral sedi ment 0 habitat in 2003 was r epreensaemmetde d obryiduwoe EUMNIsSS | cal
(representing EUNIS class B1.4 only) to better reflect the habitat to which the nitrogen impacts data relate.
(c) For mapped habitat areas by countrytsdsdes in &ction 7



4.1  Saltmarsh (A2.53, A2.54, A2.5% distribution map

This habitat had not beemgviously mapped for critical loads in the UK. LCM2000 includes
a saltmarsh class (LC5), but as for other habitats it was decided to refine and confirm the
habitat distribution using ancillary data, in this case species distribution d&adcinellia
maritima (common saltmarsh grass) aluhcus maritimugsea rush). The saltmarsh
distribution map was defined by selecting the 1x1km squares of LC5 within the mapped
10x10km squares of the species distribution data. This combination of data identifies all
key areas of saltmarsh in the YKigure 4.1a)

4.2  Dune grassland (B1.4) distribution map

In 2003 the distribution of the dune grasslands was represented by two LCM2000 classes
(LC4: Littoral sediment; LC7: Supiigttoral sediment) and the pressnofbetween one and

five key dune grassland species, based on 10x10km species abundance data (Hall et al, 2003).
In reviewing this habitat distributiaio better reflect the habitat for which nitrogen impacts
data are availablét was decided to use [@cand a Rm buffer around the coast to remove

any anomalous data points away from the coastal zone. Species distribution data for
Ammophila arenariavere then used to further refine the habitat distribution. Finally areas
whereCorynephorus canescehasalso been recorded were used to identify the distribution
of acid dunesWhilst the resulting distribution identified most areas of dune grassland in
England, Wales and Northern Ireland, areas in Scotland were-tepdesented. After
examining possibleptions for improving the distribution across Scotland, it was agreed to
include areas of LC18 (calcareous grassland) that fell within the 2km coastal buffer and
within the species distribution for Scotland. Only LC18 squares that were not already
captued within the calcareous grassland habitat map for critical loads were included in the
final Dune grassland mdgigure 4.1b)

4.3  Woodland distribution maps (G1.6, G1.8, G3.4, G4)

In 2003a combination of LCM2000, Forest Research data and NVC dataus&ildo derive
woodland distribution maps for the following woodland types

e Managedproductive)coniferous woodland

e Managedproductive)broadleaved woodland

e Unmanaged conifer and broadleaf woodland

e Atlantic oak woodland
The managed woodland assumedotbe primarily managed as productive forest where
harvesting and removal of trees takes place. The unmanaged woodland consisted of ancient
andsemh at ur al woodl and, yew and Scots Pine, Am
not timber production (Hakt al, 2003).The nitrogen mass balance equation is used to
calculate the critical loads for the managed woodlands and the distributions of these classes
remains unchanged from 2004 (Hall et al, 20@Mmpirical critical loads were previously
assignedo the unmanaged woodland (for the protection of ground flora) and to Atlantic oak
woodlands (to protect epiphytic lichens).

The Noordwijkerhout workshop defined ranges of empirical critical loadslésgarnumber
of different EUNIS woodland classesdamapping values have been assigned to four of
relevance to the UK (see siect 5.6); these are:



e (1.6 BeechKagug woodland: not previously mappedparatelyor critical loads in
the UK (Figure 4.3a)

e G1.8 Acidophilous oakQuercu$ dominated woodlandhis includes the areas of
Atlantic oak woodland mapped in 20(3all et al, 2003)ut is extended to
incorporate otheacidophilousoak-dominated woodlan(Figure 4.3b)

e (G3.4 Scots pin€Rinus sylvestriswoodland: not previously mappedparatelyor
critical loads in the UKFigure 4.3c)

e G4 mixed woodland: thigcludes all remainingreas of unmanagédonifer and/or
broadleafwoodlandfrom the 2003 distributiothat do not fall within the above three
categorieand mapgFigure 4.3d)

In generatinghese four new woodland distribution maps, the 2003 map of unmanaged

woodland was used as the base map. This 2003 magenasd froma combination of

LCM2000 data and Forest Research data (Hall et al, 2003) and provides an estimate of the

area of unmanaggl (conifer and broadleafyoodland in each 1x1 km grid square for the UK.

As this map does not distinguish between different types of woodlartipkmspatial data

sets of the relevant National Vegetation Classification (NVC) woodland communities

(Rodwdl, 1991) werealsoused. Table 4.2 lists the NVC classes used for the different

woodland types; this is based upmrrespondence tables relating the NVC classes to the

EUNIS classes and available from the INCC web Bttp:(/www.jncc.gov.uk/pagé425

andderived from the National Biodiversity Network Habitats Dictionary
(http://www.nbn.org.uk/Usefdihings/Dictionaries/ldbitatDictionary.asp¥ The

distributions for G1.6, G1.8 and G3wmkere generated by extracting the 1x1km unmanaged
woodland squaresom within the 10x10km squares of the relevant NU&ssegTable 4.2.

All remaininglx1km squares of unmanaged woodl&nat did not fall within the NVC

sqguares for the new woodland typesG4 were map
unmanagednixedwoodl ando and treated the same as th
2003, with a critical load set to pemt ground fbra.

As mentioned above the areas of woodland habitat within each 1x1km square were taken
from the 2003 unmanaged woodland mé&jmwever, h some instances the 10x10km squares
of the NVC classes for G1.6 overlapped with the 10x10kmregquat the NVC clases for

G1.8. In order to provide an estimated area for both G1.6 and G1.8, the area of unmanaged
woodland in each 1x1km square was divided equally between the two woodland classes.

Table 4.2 List of NVC classes used in the creation of woodland digtdh maps for G1.6, G1.8 and G3.4.

Habitat EUNIS | NVC class(es)
class

Beech (Fagus) woodland | G1.6 | W12 Fagus sylvaticaMercuralis perennis
W14 Fagus sylvaticeRubus fruticosus
W15 Fagus sylvaticeDeschampsia flexuosa

Acidophilous oak (Quercus| G1.8 | W11 Quercus petraedBetula pubescen®xalis acetosella
dominatel woodland W16 Quercus sppBetula sppi Deschampsia flexuousa
W17 Quercus petraedetula pubescerBicranum majus

Scots Pine (Pinus sylvestriy G3.4 | W18 Pinus sylvestriddylocomium splendens



http://www.jncc.gov.uk/page-1425
http://www.nbn.org.uk/Useful-things/Dictionaries/Habitat-Dictionary.aspx
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Figure 4.1. Haibat distribution maps for (a) A2.5 saltmarsh; (b) B1.4 acid dune grassland (red) and calcareous
dune grassland (blue); (c) D1 bog; (d) E1.26 calcareous grassland



Figure 4.2. Habitat distribution maps for (a) Edry acid grassland (orange) and E3.52 wet acid grassland
(blue); (b) E4.2 montanéc) F4.11 wet dwarf shrub heath (purplnd F4.2 dry dwarf shruteath (pink.



(b)

(c) (d)

Figure 4.3. Habitat distribution maps @) G1.6 BeechHagug woodland; (b) G1.8 Acidophilous oak
(Quercu$ dominated woodland; (c) Scots pirRir{us sylvaticuswoodland; (d) G4 remaining areas of
unmanaged mixed woodland.



