Summary of GMEP results by Glastir Outcome

A wide range of results are now available frtva first three year®f the GMEP project. These provide
SOARSYOS 2F 2y32Ay3 OKIFy3aSa Ay 21tS5SaQ bl ddaNIt wSaz
WelshGovernment and the GMEP Advisory Group as high level indicators for the 6 Outcomes of the

Glastir Scheme and are reported herghe six outcomes are:

Combating climate change

Improving water quality and managing water resources

Improving soil quality anthanagement

Maintaining and enhancing biodiversity

Managing landscapes and historic environment and improving public access to the countryside
Woodland creation and management

=A =4 =4 4 -4 -4

As GMEP survey sites are revisited onyadr rolling cycle and we asmmpleing Year4 of the first

cycle, the current results are a baseline against which the future impacts of Glastir payments will be
assessed. To gain an early insight into what changes we may expect in the future, modelling results were
reported in the GMEP Yeé report and are now availabtsn the GMEP Data Portal in addition to a wider
range of the GMEP survey data. Many of the results captured by GMEP are relevant to assessing the area,
condition, diversity and connectivity of the Welsh countryside whidgmjgrtant as these are considered
important features for understanding and monitoriegologicatesilience Promoting the resilience of

the countryside is a new duty required of public authoritidsich is embedded in the neanvironment
(Wales)Act and he Weltbeingof Future Generations (Walg#é.ct The results are also contributing to the
State of Natural Resources Report being produced by Natural Resources Wales for publication later this
year.

Woodland

Outcome: Woodland creation and management

Woodlands deliver a wide range of benefits including a contribution to the Wales economy, the capture
of carbon from the atmosphere to contribute to the mitigation of climate change,(afdS &) NB
important habitat for a wide range of distinctive wildlife. Axge of data are available in the portal
including modelling work to look at dmenefits and tradeoffs with other services. Here we present a
selection of indicators as a high level summary of ongoing change in this important ecosystem.

Please see the Bioversity section for Priority Species and Habitats relevant to Woodlands. A social
survey of land managers has been conducted to identify barriers to uptake of Glastir WoGd&sattbn
and Management Schenand wider economic benefits of the Glastir &ffhcy Grants. Please go to the
results section of the portal to see the findings of this study.

Overall the GMEP results indicate:



1 A significant trend for increasing area of woodland over the last 15 yfarall woodlands and
for smallbroadleavedvoodlands)

1 A recentimprovement icondition as indicated by high quality indicators and lower canopy
density

1 Anincrease in woodland bird indicators

1 Butterfly and pollinator data is under analysis

Please note, as the sampling and analytical methodology issedoodland assessment in GMEP is
identical to that used in Countryside Survey these datasets can be combined to look feriong

national trends and in future years the impacts of Glastir payments. Difference with other data sources
such as Forestry @onission datas due to the capture of small woodland parcels by GMERSka)

which are not currently included in Forestry Commission dat&are important when considering

Glastir options and impacts. (Countryside Survey / GMEP categorises an heeadodland if it is more
than 20m x 20m in area and 25% of the vegetation is above 1 m high). Various other methodological
differences exist therefore it is recommended both datasets are considered together to get a complete
picture.



FIGURE GMBER-OUTCME-A-2: Trends in Woodland Creation and Management. Figahesv:
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TABLEGMEPW-OUTCOM#A-2: Trends in Woodland Creation and Management. Data from Countryside Survey (CS), GMEP,

Forestry Commission (FC) and BTO/JNCC/RSPB Breeding Bird Survey (BBS)

Woodland

Woodland

Total Woodland
I NBIF o6W¥n

Total Woodland
I NBI 6 %n

(150 conifer, 156
Broadleaved)

306

All broadleaved 169 No significant
Woodland woodland Area 150 161 167 167 diffe?ences
oWnnna
Small broadleaved
area row here
All oniferous 19902015
Woodiand | o "5 Ry & 102 110 | 119 147 1
Ancient Woodland
Woodland indicator plant 2.0 2.0 1.8 2.4 12007'GMEP
specied
1990
Woodland | C2NOPY density 6.1 6.1 5.8 5.8 ‘2007/ GMEP
score 1998
2007/GMEP
Small Woodland 19842007
Woodland | NB I 6 @n 16.8 23.3 29.5 30.5 27.0 t
Small Broadlaved
WoodlandAncient No significant
Woodland Woodland indicator 14 18 1.2 2 difference
plant speciel
Small Broadleaved 1990/982007
Woodland | WoodlandCanopy 6.4 6.2 6.0 6.1
density scoré
Woodland Connectivit§ 008 | 007 | 0.8 0.07 Nézﬁse'?;‘:gzm
Woodland Patch size 3378 | 3885 | 6120 | 5211 5975 Ngi;gg';'g:m
Woodland Pollinators 222@' ;2
Woodland | | Woodland Bird - | -y oo |9 gn | 1085 | 1185 | 1121 | 1.203  [REEH
Indicator (averaged) increase

Woodland Birds Ongoing
Analysis
Woodland Beneflts_ to Forest Metric to be
business developed




Nationalextent of woodland estimated from the sampled survetalusing a statistical approach based on the sampling design within landclasses (created
using variables such as geology, soils and climate)

2 Data taken from NFhttp://www.forestry.gov.uk/pdf/ForestryStatistics201gdf/$FILE/ForestryStatistics20p6if

3Note that at present, counts are based on a list based largely on the distribution patterns of vascular plants among&oujésids. We would hope to

update this list in due course in discussion with Natural Resources Wales.

A light score which indites light preference of ground vegetation is used as a proxy for canopy density

5Uses simple metric of straight line distance

81ncludes only broadleaved woodland < 0.5ha not captured by the National Forestry Invengdignahextent of woodland estim&d from the sampled survey
data using a statistical approach based on the sampling design within landclasses (created using variables such asilgenidgylirsate)



Biodiversity

Outcome: Maintaining and enhancing biodiversity

High level IndicatorBave been selected which cover different elements of biodiversity both for the
countryside as a whole and for Priority Species and Habitats. It is important the wider countryside is
included to ensure conditions are not so hostile as to prevent the movewfespecies as conditions
change e.g. due to climate change. The indicators also cover different elements of biodiversity which
could contribute to resilience of our Natural Resources i.e. diversity, extent, connectivity and condition.
Note that soil andvater diversity have not been included as they are included as indicators for Soil and
Freshwater Outcomes.

Due to the rare nature of some Priority Species and Habitats, and the many 1000s of parcels of land
involved, a subset of 12 Priority Habitats hden selected for reporting using the survey data together
with a subset of Priority birds and butterflies. For all other Priority species, GMEP is developing metrics
guantifying improvement in habitat specifically required for each species. Six speceselected to

start this process; lapwing, curlew, dormouse, rare arable plants, lesser horseshoe bat and the marsh
fritillary butterfly. This approach reflects the rationale behind Glastir farmer payments for creating or
improving the condition of hakdtt within areas with known populations of the Priority species. GMEP can
report on the success of those payments by detecting whether changes in habitat area and condition
resulting from the impact of options has actually occurred. If a positive linlkerstsgtween option

uptake and impact on habitat conditions for a rare species this would support the interpretation of a
wider beneficial effect of the option, if a positive relationship was also found between distributional
change in the abundance ofthe NE & LISOASAE YR 2LJiA2Yy dzLJit 1S | ONR&a
information can be found under the Biodiversity section of the data portal.

Data are relevant to the evidence base required to assess progress towards reversing the decline of
2 | £ S & Q iogiversity &8 me®ting our obligations under the Convention for Biological Diversity
2020.

The indicators are:

Species diversity for plants, pollinators and birds in the wider countryside
Farmland bird indicator

Habitat condition as indicated by Commaar®lard Monitoring plant indicators,
Habitat condition as indicated by habitat diversity and patch size

High Nature Value Farmland (indicator under development)

A subset of priority bird species occurrence

A subset of butterfly species occurrence

Metricsindicating habitat conditions required by other Priority Species (indicators under
development)

9. Extent of 12 Priority Habitats

10. Condition of 12 Priority Habitats

© No Gk~ DNE

As the sampling and analytical methodology used for plant biodiversity assessment in Gl¢EEci i

to that used in Countryside Survey these datasets can be combined to look faetamgational trends.
Historic data is also provided from other surveys the BTO/RSPB/JNCC Breeding Bird Survey and UK
Butterfly Monitoring Scheme to give an indiat of long term trends wherever possible.



The overall picture of biodiversity in Wales is:

|l

Stable overall plant species richn@ssvoodland habitat but evidence of a decline in arable,
improved and habitat land up until 2007 when it appears to haveilsald

A continuing decline (15 years) in lowland farmland bird speciessioent stability for upland
farmland birds anén increase in woodland bird species

A historic decline in specialist butterfly species with recent stability with no further demlieie
the last 10 years. Stable trends for more generalist butterfly species.

No consistent trend in habitat diversity.

No significant change in mean patch size

A provisional assessment of habitat condition for six priority species showed that mosti@ondit
metrics did not differ between land in and out Gfastiroption. All metrics are subject to a
process of ongoing agreement and consultation with species experts

An initial analysis of change in extent and condition of 12 Priority Habitats has be@teten
but requires consultatiomvith habitat experts in NaturdResources Wales before reporting to
compare and integrate withtber information. Condition of pnds has been completed of which
only 16% were judged to be in good ecological condition, 8496 in poor or very poor
condition.

A new High Nature Value Farmland Index is in development

FIGURESMEPBDOUTCOMEA-2: Trends in Habitat Condition including:

a.

High-quality habitat plant indicator species (positive Common Standard Monitoring (CSM) $pecies
Habitat Land (Indicator species were drawn from a compilation carried out by Botanical Society of
Britain and Ireland in 2013 based on published CSM guidance notes);

Highquality habitat plant indicator species (CSM positive) for Improvedd.and

Trends in habitat diversity (Shannon diversity indstandardised to create value between 0 and 1);
Trends in mean habitat patch sifmr habitat land and woodland

Countryside Survey data is indicated by a solid line and GMEP by a dotted line. Gregtingegent indicates
CS Great Britain average (1978007) to provide national context.
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! Habitat Land follows the description in Glastir guidance and is defined as all vegetation with less than 25% total
cover of White Clover and Rye Grass spedtealso excludes woodlands, arable, linear features and urban
habitats and therefore focusses on sengitural habitats.

2Improved Land is defined as all Improved Grassland and if Neutral Grassland then with greater or equal to 25%
total cover of White Cheer and Rye Grass species.

FIGURESMEPBD-OUTCOM#B-2: Trends in Biodiversity including:

a. The total number of plant species observed in 4pots located inHabitat Land
b. The btal number of plant speciesbserved in 4rfplots located within Improved loal.
c. BTO/INCC/RSPB Breeding Bird Survey data
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TABLEGMEPBD-OUTCOME-2: Trends for Habitat diversity and condition, and species richness. Habitdition is
calculated from presence of high quality plant indicators. Plant species richness are split by Whole Farm Code halijgiats for h
level reporting. Farmland Bird indiors and data for butterfly and pollinators are also provided. Data for individual Broad
Habitats, pollinator and bird groups are presented elsewhere in the report/portal.

. Hat."tat o No significant
diversity (no. All 0.71 0.70 0.73 0.67 differences
of habitats)

MeanPatch | Habitat and No significant
size (M) Woodland 4999 6190 5983 8960 9135 differences
Hab'lt.at Arablé 1.2 1.9 1.2 12 Nq significant

condition differences
Improved No significant
Land 4.4 50 45 a7 differences
Habitat Land 67 | 66 | 6.2 6.5 N(;’iﬁse'?g:'c‘:"sm
2007
l 19902007
Waled 5.6 5.6 51 5.5 t 20072014
Plant sgcies | 5 aple 57 | 80 | 37 5.1 | 19982007
richness
19982007
Improved 99 | 110 | 93 105 3
Land ' ' ' ' t 2007-2015
Habitat Land 110 | 106 | 101 10.3 l 19902007
No significant
Woodland 10.9 111 10.3 11.0 differences
Pollinator Butterfly, 159 (132 138 GMEP impact to b
numbers per| bees and (114
e ) 192 reported 2017
site hoverflies

Farmland

High Nature
Value

Farmland

Farmland 0.98 1.00- 0.83 0.80-
i D] o 2R 6 1.03 | 1.03 | 1.00 UhEEE | 0y Sl
Farmland 0.77- 0.96 0.98 0.79 Continuing
Bird Indicator| V1@ | 108 | 103 | 110 | oge | 1040 | 1114 decline

Indicatorunder
development

10



1 Number of annual forbs per 4hn arable fields.

2Number of positive Common Standard Monitoring (CSM) indicators pératrdom plot for any of the habitats listed in INCC guidance
notes. Improved Land is defined as vegetation mabae Improved Grassland or if Neutral Grassland then with >=25% summed cover of
Lolium perenne, L.multifloruand Trifolium repensHabitat Land comprises all vegetation with <25% cover of Improved Land indicators if
Neutral Grassland and excludes Broadbikéds mapped as woodland, arable, improved lalikgar features, rivers, open water and

canals, inland rock or urban.

3 Number of Ancient Woodland Indicators per Z4random plots located in all areas mapped as broadleaved woodland Broad and Priority
(sec42) Habitats. The indicator is under development and will change. At present it is based on an indicator species lgsfiargkfpr
England and we hope to replace these counts with a Waidygs indicator in the near future.

4Numbers of positive CSMdicator species summed across all published lists and counted?pldts in all habitats.

5 Vascular plant species richness per’4iots classified to the same habitats as for Habitat condition categories.

6Mean count of numbers of individuals reded per GMEP 1km square. Standard error in brackets.

{LISOASE INRdZI O2YLRAaAAGAZ2ZY Aa SELISOGSR G2 65 FANBSR AY HAMCKQMT ®
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TABLEGMEPBD-OUTCOMID1 Trends in Bird Diversity

Bird
diversity

Total _Ghstir
abundance 12.65 28.23 21.59 Significant impact
of priority (10.50 (24.76 | (1873 | TO | tobe

specied 16.87) 35.03) 27.18) reported
2017
Glastir
Diversity 0.974 0.965 0.969 No impact
of all (0.970 (0.961 (0.964 | significant | to be
species 0.982) 0.974) 0.978) change | reported
2017
1 GMEP data comedm a different sample of squares each year, so variation in time and space can only be separated after theigised.re
2 The total abundance (sum of maximum counts per species) of all Section 42 species, averaged across all survey sqsangsdn the
SUAYLIEZ2Y Q&8 RAOSNBAGE AYRSE OFtOdzZ  iSR dzaAy3 RIFGF T 2iNbelsdmple. 6 A NR &LISOASE NBO2NRSR Ay &adNBSe
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TABLEGMEPBD-OUTCOMB-2: Trends in Priority species.

Sec 42 butterfly species: mean number of]

Impact of Ghstir to be reported in

0.65 (0.81)| 0.29 (0.54) 017

individuals per site

Priority bird species index (% of speaigth

; ; ; 67.6 60.0 48.6 64.7 No consistent trend
increasing or stable population3)

Priority bird species Ongoing Analysis

In scheme
38out of 61 tests for a test set of 6

species indicaténo difference
between in and out of option habita

Number of habitat suitability metrics for
Priority specieb

Out of scheme

1¢KS F2it26Ay3d 4SO nH o0dzZiGiSNFte &ALISOASE 6SNB T 2dugrRiairktgak Bmal Pderortered Brililldey, NihaBrownyFritilary idall BroMd, Grayling and NB 6 Y
Large Heath.

2 Data for Battailed Godwit, Tundra Swan, Common Cuckoo, Eurasian Curlew, Common Scoter, Dunndmd|i@hBrent Goose, Common Grasshopper Warbler, Golden Ploveinelaviierring Gull, Hen

Harrier, House Sparrow, Kestrel, Northern Lapwing, Common Linnet, Lesser Redpoll, Marsh Tit, Greenland Gre&tmmnté¢hEmose, Pied Flycatcher, Reed Bunting, Ringed Plover, Ring Ouzel, Sky Lark, Spotted
Flycatcher, Common Stamy), Song Thrush, European Turtle Dove, Tree Pipit, Eurasian Tree Sparrow, Twite, Wood Warbler, Yellowhammer, Yelldatd\tagésilfrom BBS, WeBS and other sources (see
Appendix 5.3 in the GMEP Year 2 report for more information)

3 Data will be avadlble for Bullfinch, Cuckoo, Curlew, Dunnock, Grasshopper Warbler, Herring Gull, House Sparrow, Kestrel, Lapwing, ¢irRedpoistesser Spotted Woodpecker, Marsh Tit, Pied Flycatcher,
Reed Bunting, Skylark, Spotted Flycatcher, Common StarlingTBnarsg, Tree Pipit and Yellowhammer.

4 Differences between habitat which has come into the scheme versus that outside in years 1and 2 were analysed in teratstaf 6dridition metrics across six section 42 species; Marsh fritillary, Lapwing,
Curlew,Dormouse, rare arable plants and Lesser Horseshoe Bat. When repeat data are available we will report tests of changjieahiequdgts between land-mption versus ecologically equivalent baseline

land outof-option. See year 2 report for further dats.
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Priority Habitat extent and condition

Extentand condition will be reported fot2 Priority Habitats. Condition of these 12 Priority Habitats for Wales
will also be presented as indicated by high quality habitat indicdfe8M plant species riochss per vegetation
plot). Analysis is still in progress.

TABLEGMEPBD-OUTCOMES2: Trends on Priority Habitat area and condition from GMEP

Area of Priority Habitat to be reported GYMEP will include Blanket bog; Upland heath;
Lowland heath; Purple Moor grass and rush pasture; Fen; Lowland hay meadow. We
also be able to report on Hedgerows, Upland flush, Ponds and Traditional orchards by
some of these requiréurther bespokeanalysis (e.g. hedgerowsJome are more recently
definedand so historical data Is not likely to be available to derive tr¢bigdand flush,
Traditional orchards). Area of Priority Woodland will include Lowland Mixed deciduoug
woodland; Wet woodlandyplard oak wood; Upland mixedsAwood
Metrics to be included for reporting Priority Habitat condition:
Arable field margin will be reported by count of annual forbs per 1x100m plots located
random on the cultivated margins of die fields.
Priority Priority Habitat land by count of positive Common Standard Monitoring indicator spec
Habitat per 4n? random plot summed across Blanket bog; Upland heath; Lowland Heath; Pury
condition Moor grass and rush pasture; Fen; Lowland hay meadow.
Priority Woodlandoy count of Ancient Woodland Indicator species perP4amdom plot
summed across Lowland Mixed deciduous woodland; Wet Woodland; Upland Oak W
Upland mixed Ashwood.

Priority
Habitat area

14



Freshwater

Outcome: Improving water quality and managing water resources

A small sbset ofindicatorswasselected to capture the condition of streams (first or second Strahler
order flowing water bodies within 2.5 km of theiources), pondéstanding water bodies between 1°m
and 2 ha in area, that hold waters for at least 4 monththefyear) and the amount of land helping to
slow down the amount of rainfall running off the land. Streams are currently urefgesented in
ongoing WFD monitoring by Natural Resources Wales (NRW).

For streams we used ecological indicators based on nra@debrate diversity and habitat condition,

examining long term NRW records as well as GMEP field results. For ponds, GMEP field data were used in
conjunction with the PSYM model, a multimetric tool to classify pond condition based on habitat
structure,plant and invertebrate communitiesndicators for ponds aralsopresented in in the Priority

Habitat table The LUCI model was used to estimate the area of land which may be helping to slow down
rainfall runoff.

Results show:

1 A general ongoing improveent in theconditionof smallstreamssince 1990, based on
macroinvertebrate communities sampled by NRW

1 Within the GMEP squares, invertebrate metrics indicaarly 80% of streams are in good or
highecologicatondition with approximately 6% deemedpoor or bad conditionComparison
with results from 2007 (Countryside Survey 2007) sug@esiacrease in biodiversityut a slight
shift towards species more tolerant dégradation.

1 Of theseGMEPRstreams, nearly 47% were pristine or predominantly unrfiediby
anthropogenic activity while approximately 34% showed significant or severe modifications

1 Only 16% of ponds sampléd GMEP years 1, 2 andv@re judged to be in good ecological
condition, with 34% in poor or very poor conditibn

1 The percentage daind mitigating rainfall runoff and thus helping to mitigate flood peaks is
similar for land in or out of scheme which provides a baseline for monitoring future benefits of
payments

Many other metrics for aquatic plants, diatoms, maangertebrates and pysical habitat structure are
available in the portaior headwater streams and for ponds

1 The mean observed to expected ratios of the two invertebrate metrics (ASPT and NTAXA) used to assess condition indicate result
consistent with good or high ecological condition (ASPT OE >0.86; NTAXA OE > 0.71) over the first three yearShef GRHEPASPT

has decreased compared to results from 2007 (Countryside Survey 2007), and the mean NTAXA has increased comparedIts 2007 resu
(Countryside Survey 2007), indicating an increase in biodiversity but a slight shift towards species morediotrgradation. Overall,
retaining the lowest of the two statuses derived from ASPT and NTAXA forreesitly, 80% of streams are in good or high ecological
condition with approximately 6% deemed in poor or bad conditidriull Water Framework Direeg (WFD) assessment across seasons,

and including diatoms, plants, habitats and water quality will yield a more conservative estimate of ecological conditas.dNgoing

with NRW to agree a condition classification approach for streams, compliantheitWFD approach for future reports.

15



FIGURESMEPFW-OUTCOM#-1: Long term trends in small Welsh streams derived from NRW monitoring.
Figures indicateWHPTscore (left; an index of eutrophication drgeneral degradation), Ntaxa (middle; the
number of water quality sensitive taxa that contribute to the WHPT score) and ASPT (right; the sensitivity of
the taxa to water quality which contribute to the WHPT score)
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FIGURESMERPFW-OUTCOMB-1: Trendsin nutrient status of small Welsh streams derived from NRW
monitoring. Figureindicate: soluble reactive phosphorus (mg/L) and total dissolved nitrogen TDN (mg/l).

-

S .

S -

=}

3
z ~
2 o~ ‘3 =)
= p
2 Z o
o G
3 2.
" .
38 83
m @ c
g 8z
= %
7}

s -3

1990 1995 2000 2005 2010 1990 1995 2000 2005 2010
Year Year

16



FIGURESMERFW-OUTCOMES2: Ecological quality of freshwater priority habitatsGMERsurvey years 1
-3. Figures indicate a) streagtologicatonditionbased on macroinvertebrate communitids),stream
habitat modification classes and c) ponakgical conditionNote the classification of stream and pond
ecological condition have diffent classes and numbers of classes and are not comparable.

(2) Bad

(6) Poor (5) Very Poor

(25) Pristine / (10) Good

near natural

(19) MgQerate

(23) Obviously
Modified
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TABLEGMEPFW-OUTCOMH#A-2 Trends in headwater stream quality and area of land mitigated for runoff (%).

Ecologicatondition- eutrophication & genera
Headwater streams | degradation Macroinvertebrate§O/E ASPT
mean observed v expectddxon sensitivity

0.99 0.97 0.96 0.94 0.96

(high? | (high) | (good) | (good) | (good) Time trend not gnificant

Ecologicatondition- eutrophication & genera
degradation MacroinvertebratefO/ENTAXA| 0.85 0.83 0.91 0.96 0.94

Headwaterstreams ¢ mean observed v expected number of | (good) | (good) | (good) | (high) (high) Time trend not ignificant
scoringtaxa)
Headwater streams Good Ecological condition or better @6) 79.4
Headwater streams | Nearnatural or predominantly unmodified (% 46.5 Impact of Glazgrl';o be reported in
Ponds Good ecological condition (%) 16 Impact of Glastir to be reported in

2017

Area of land mitigated for runoff /flood (%) (I[ 18.59 18.67

Landwater interf . . .
andwater interface scheme) Impact of Glastir from this baseline t

Area of land mitigated for runoff /flood (%) | 16.81 16.96 be reported in 2017
(Out of schemé) '

1TheAverage Score per Tax (ASPT) is a measure of how sensitive invertebrate taxa are to water quality based on their individual Whalley Haeyk@6dRa{BVHPT) score. NTAXA is the number of
macroinvertebrate taxa found that score on the WHPT sensitivity scale (note thall mbserved taxa contribute). The WHPT score is an index of eutrophication and general degradation .The techniques deploye
in rivers are all the accepted biomonitoring standards as adopted at the UK and EU level, thus our results can be mipeatlg tEnvironment agency and NRW WFD monitoring data. The survey techniques
used in the above table were RiVPACS (macroinvertebrates), and River Habitat Survey (habitats). The RIVPACS modenusetabwnaitables to predict the invertebrate communitithout any degradation (in

its reference state), and generates expected values of the biomonitoring scores. The ratio of observed value to expedtethealealculated, with a ratio of 1 indicating the best condition.

2We used O/E thresholds based WFD status reporting: ASPT high >0.97, good > 0.86, moderate >0.75, poor >0.63, bad <0.63; NTAXA high >0.85, gao@rate ?D.57, poor >0.47, bad <0.47 (these
categories do not correspond in any way to the categories used for ponds, theyfaremifissessment systems)

3This statistic is calculated by examining the status derived from ASPT and from NTAXA at each site, and attributing ¢fi¢hlewes statuses to the site. The numbers of site in each status class are then
expressed as a peentage of the total number of sites

4There is no national standards for pond monitoring. We used the PSYM model developed by the FHT, a multimetric toolptmseahohinvertebrate communities, and habitat features, which classifies ponds as
Good, noderate, poor and very poor (these categories are not related to the WFD categories used for streams)

5This is calculated using the LUCI model for survey squares recorded that year. Impact of change in land use and maniagermnesatiwd calculate a ahge metric in the 2nd cycle of survey (Yea® 5
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Climate Change Mitigation

Outcome: Combating climate change

The Land Use, Land Use Change and Forestry (LULUCF) and Agriculture Greenhouse Gas Emission
Inventories provide a good national overview of oy trends but are relatively insensitive to changes

in land management supported under Glagtithough this is slowly changing. GMEP therefore reports

the overall trends from the Inventories as background information but also more relevant and sensitiv
YSGNROad ¢KS&AS AyOf dzRS SYO62RASR SyAraairzya F2N wielL
greenhouse gas emissions associated with e.g. fertiliser production, and an assessment of the condition
of peat soils due to their importance as a carlsbore. Future metrics will also include mitigation

associated with woodland expansion and creation. Metrics are already available on extent and condition
under the Woodland Outcome section but these need converting into greenhouse gas metrics relevant
for this climate change outcome. GMEP will work with Natural Resource Wales to agree a methodology
for this which captures small scale woodlands and hedges/riparian features encouraged by Glastir.

Results indicate:

1 Land Use, Land Use Change and Forestry IadfMas changed from a small GHG source to a sink
between 1990 and 2@ldue to forest planting since 1920, and an increase in the area of
grassland at the expense of cropland. These changes have increased carbon storage in vegetation
and soils.

1 N fertiliser consumption across Wales reduced by &Gbetween 1990 and 2@1from
132,000t to B,000t which has contributed to the significant decrease in agricultanaissions
since the base year as has the reduction in cattle and calf numb@&®@byfrom 1.38M to
1.095M), and sheep numbers #B8.5% (from 10.935M t®,461M). National GHG emissions have
reduced by 17% between 1990 and 2013 (from 6/&0202e to 5,654t CO2¢

1 Dairy has the highest embodied GHG missions on an area basis followed by mixeddoeef
sheep farm businesses. Work is ongoing to quantify the effect of Glastir Efficiency Grants on
these emissions.

1 The GMEP peatland work has identified ca. 70% peatlands are in a degraded state due to historic
drainage and transformation into producti@griculture and forestry. Data relating to change in
the condition of blanket bog (which is one type of our peat soils) over the last 30 years indicates
no overall change in condition.

1 The benefits of woodland expansion and creation on mitigation witeperted in future years
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FIGURESMERPDPCCMOUTCOMEA-2: Long term trends in; annual GHG emissions from the Land Use, Land

use Change and Forestry for Wales and the Welsh Agriculture Inventories. Source: Emissions and Removals of
Greenhouse Gases from lcabse, Land Use Change and Forestry (LULUCF) for England, Scotland, Wales and
Northern Ireland 19902013. Impact of Glastir will be added in ZD&vhen data from the Farmer Practice

Survey is available.
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TABLEGMERPDPCCMOUTCOM#E-2: Long term trend$n greenhouse gas emissions.

Contribution by land use and land

peatlands)

use change (ktC® yr!) (excludes | 103 | -161 | -378 -589 -617 -642 Available 2017

Agriculture Emissions
(CQeq (kt NO + Ch))?

6,807 | 6,834 | 6.642 | 6227 5,624 5,655 Available 2017,

Agriculture emissions including
embodied emissions (typical averag
farm data only tCO2e/ha)

Beef 6.46 Available 2016
Dairy 11.23
Mixed 8.33
Sheep 1.70

Peatland condition (ktC® yr?): - Ongoing Ongoing
Estinated total emissiorts 577 LR 546 Analysis Analysis

Peatland condition: Blanket bog
Sphagnun®o cover (square roct) 417 1.85 2.32 4.85

1 Data underlying Figure 13, Emissions and Removals of Greenhouse Gases frosel aaddJUse Change and Forestry (LULUCF) for
England, Scotland, Wales and Northern Ireland: 18®08 Salisbury et al (2015)tp://uk -
air.defra.gov.uk/assets/documents/reports/cat07/DA_GHGI 12903 Report Appendices v1.pdf

Net emissions from the LULUCF sector in Wales have changed slightly from those in 2@ 1B80/entory but there is no clear pattern

of net increase or decreasehd differences are due to a combination of changes in allcatbgories The 2013 inventory methods has

ben backcast to 1990.

2Using IPCC 2006 Guidelines, backcast to 1990. 2000 GL were used in previous reporting on the GMEP portal, and the tlegiesethodo
will give different totals (and different proportional contributions of CH4 to N20,)

3The Bangor Carbon Footprinting Tool outputs include: soil dirg@f Mdirect NO associated with nitrate leaching and N deposition,
enteric CH, manure Ck CQ associated with electricity and energy use, embedded greenhouse gas emissions associated with feed and
fertiliser production, agricultural productivity. Above and below ground carbon stocks are also included.

4 Emissions estimate for the Welsh peat arealeined from British Geological Survey and Natural Resources Wales (NRW) mapping,
using peat condition data obtained from the NRW Phase 1 Habitat Survey augmented by drainage ditch maps digitised from aerial
photographs, and CO2, CH4 and N20O emissioarfataken from the IPCC Wetland Supplement (IPCC, 2014) and Peatland Code (Smyth et
al., 2014). Note that total emissions have a high uncertainty where it has been necessary to use IPCC .Tier 1. emissiasddabo

non-UK flux measurements (notablgrfgrassland, forest and neaatural fen); these estimates will be revised in future as new UK
specific measurements become available. For more information see Evans et al. (2015)

5 Sphagnum cover data are taken from the 1990, 1998 and 2007 CountrysigsySwand the 2013/14 GMEP surveys (2m x 2m plots), as
an indicator for CO2 sequestration by blanket bogs (1998 and 2007 CS data are assigned to the relgreamtréperting periods in the
table). There was a significant increas&phagnunctover betveen the 2007 CS and 2013/14 GMEP surveys. Note however that the
sample size was lower in the CS dataset (n = 3, 12 and 15 in the 1990, 1998 and 2007 surveys respectively) compared+®BMEP (
Note also that this metric applies only to blanket bogsler seminatural vegetation cover, i.e. it should not be taken as an indicator of
CQ emissions/removals by other peatland types (fens or raised bogs), and does not represent areas of former blanket bog bestrhav
converted to other lanelse such asofestry or grassland.
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Soil
Outcome: Improving soil quality and management

Soil properties measured are related to soil and ecosystem function and are important for determining

the soil resilience and the impact any environmental or Glastir changes mayohabroad habitats and

biodiversity. Specifically the soil measures contribute to the following Glastir strategic outcomes through
assessment of carbon storage in soils which helps mitigate greenhouse gas emissions, nutrient and acidity
levels which arémportant for maintaining productivity, impacting on water quality and contributing to

0KS RSOftAYS Ay 21 fS5aQa ylIGADS 0A2RAGSNBEAGE | YR &2A
functions and underpin resilience to stresses. All soipprties selected are indicators which were

proposed and tested by the UK Soil Indicators Consortium for specific functions including environmental
interactions which include hydrological filtering by soils, habitat support and carbon gas exchanges with

the atmosphere.

As the sampling and analytical methodology used for topsoil in GMEP is identical to that used in
Countryside Survey these datasets can be combined to look foitdonmgnational trends and in future
years the impacts of Glastir payments. Datwve been summarised for Whole Farm Code habitat groups.
Data for individual Broad Habitats will be available once the complete 4 year baseline cycle has been
completed.

Overall for Wales:

1 The 30 year record of topsoil carbon indicates no decline anattisesngoing recover of soil
acidity levels as acidic deposition declines. Both are positive outcomes.

1 Nitrogen levels are highly variable but suggest no major change.

1 A significant decline in available phosphorus has been seen for Improved Land nodvimg s
the zone to be maintained for sustainable production. This decline is likely to be of benefit for
freshwaters as it linked to reduced risk of phosphorus being flushed out into water courses.

1 Soil mesofauna numbers indicate no overall trend. Treisd of three data points at a national
scale is unique and thus interpretation will improve as annual data come through.

1 Data for change in blankéog condition is variable between different metrics but overall no
clear trend is apparent.
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FIGURESMERSOUTCOMHE-2: Long terntrends in topsoil
(0-15cm) condition for Habitat, Improved Land and Woodl&rdthe following properties:

a, b and cjopsoil condition for carbon

d, e and facidity
g, h and inutrient levels-nitrogen

j, k and Dnutrient levels- available phosphorus

m, n and oyoil mesofauna numbers

Gountryside Survey data is indicated by a solid line and GMEP by a dotted line. Grey line when present
indicates CS Great Britain average 1§2807) to provide national contexRed linesridicate thresholds
which are to be avoided exceeding. Green lines indicate thresholds not to fall below.
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TABLEGMERSOUTCOM#-2: Long term trends in topsoil d5cm) condition.

Improved | Carbon (g/kg, from o
Land LOI) 62.4 60.8 55.4 54.4 Not significant
pH 5.43 5.79 5.99 5.93 1‘ 7898
N (g/100g dry soil) 0.55 0.55 0.45 Not significant
Phosphorus (Olsen F 98-07
o k) 425 232 262 |
98-07
B|qd|verS|ty(TotaI 273 48.1 26.3 t
invert catch) l 07-13/14
Habitat | ©&on (@/kg,from | )5 156.3 165.2 1327 | § 071314
LOI)
pH 4.53 5.23 5.21 5.27 t 898
07-13/14
N (g/100g dry soil) 1.03 1.03 0.77 l,
Phosphorus (Olsen f 20.2 175 19.0 Not significant
mg/ kg)
98-07
Biodiversity 43.0 80.0 39.7 t
l 07-13/14
Woodland Carbo”LgI/)kg’ from | 1195 1436 133.0 1809 |f 071314
pH 4.08 4.55 4.77 ass | 7898
7898
N (g/100g dry soil) 0.85 0.50 1.00 %
98-13/14
Phosphorus (Olsen 23.5 12.0 16.8 | Not significant
mg/ kg)
98-07
B|qd|ver3|ty (Total 66.0 110.7 70.8 t
invert catch) l 07-13/14
Wales Carbonl_g/)kg’ W o7 a 109.1 109.4 109.8 | Not significant
pH 5.01 5.39 553 543 (4 7898
N (g/100g dry soil) 0.76 0.73 0.68 Not signifcant
Phosphorus (Olsen F 7898
o ko) 323 19.2 216 |
98-07
qudlversny (Total 413 20.0 200 t
invert catch) l 07-13/14
Peatland condition
(ktCQe yr): Ongoing
Peatland Estimated total 577 546 Analysis
emission$
Peatland condition:
Blarket bog 4.17 1.85 2.32 4.85 Ongoing
Sphagnun®ocover analysis

(square root}
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1 Emissions estimate for the Welsh peat area as defined from British Geological Survey and Natural Resources Wales (NBW) mappin
using peat condition data obtained from the WRPhase 1 Habitat Survey augmented by drainage ditch maps digitised from aerial
photographs, and CO2, CH4 and N20 emission factors taken from the IPCC Wetland Supplement (IPCC, 2014) and PeatlathdeCode (Smy
al., 2014). Note that total emissions havligh uncertainty where it has been necessary to use IPCC .Tier 1. emission factors based on
non-UK flux measurements (notably for grassland, forest and-netural fen); these estimates will be revised in future as new UK

specific measurements become daaie. For more information see Evans et al. (2015)

2 Sphagnum cover data are taken from the 1990, 1998 and 2007 Countryside Surveys, and the 2013/14 GMEP surveys (2mas2m plots),
an indicator for CO2 sequestration by blanket bogs (1998 and 2007 C&elassigned to the relevant fiyeear reporting periods in the

table). There was a significant increas&phagnuntover between the 2007 CS and 2013/14 GMEP surveys. Note however that the
sample size was lower in the CS dataset (n = 3, 12 and 1518%0¢ 1998 and 2007 surveys respectively) compared to GMEP (n = 97).
Note also that this metric applies only to blanket bogs under seatiral vegetation cover, i.e. it should not be taken as an indicator of

CO2 emissions/removals by other peatland tyffess or raised bogs), and does not represent areas of former blanket bog that have been
converted to other laneise such as forestry or grassland
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