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Arun & RotherCatchmentHabitat Potential Model
Executive Summary

In 2012, a Partnership of seven organisations came together to enable local people to tackle big issues like
flooding, biodiversity lossand disconnection to nature, at the landscape scal@oughthe Arun & Rother
Connnections (ARELFproject, theseorganisationscommitted to restoring and enhancingetland habitats
andtheir connectivityacrosshe Arun and Rothecatchmensin West 8issex At the start of the ARC project,
Habitat Potential ModelgHPMs)wvere developedor nine key wetland habitats, to identify areas where
wetland rehabilitation coulde most effective The modelsvere a tool toenable thosedeliveling habitat
restoration to target theirwork tolocations ad landowners which haviae greatest overalbbenefit, with the
least overall negative impact on existing land managemgmere has been substantiakkof wetland habitat
in the UKand in Sussex over rececgnturies, and although the multiple benefits that healthy wetlands
provide to society are beginning to be recognised, there is a long way to go before we have restored and
protected some of our key wetland landscapes.

An extensive range of parameteaisd datasetsvere used to makdhe modelsas accurate as possible
Exclusions (areas where wetlands definitely cannot be restored or created) and prioritisations (areas where
would benefit landscape connectivity most ietland was restored) were mappdutfore the final outputs

were generatedThe modehlsoused a weighteaverlayapproach, allowing for differenparameters to be
assigred scoreglependent upon their importancdor each of the nine modelled habitatthe potential for

the restoraton andcreation of new habitat was evidencellodel validation and sensitivity analysis

confirmed the accuracy of the models and their outputsthe original HPM and so it was deemed
unnecessary to carry out model validation agdihe models were designed to dgnamic, ando be updated
andre-run with new datasets, or to transfer to different targetatchments and this report highlights new
dzLJRIF 6S& 6KAOK KI @S 0 S S.yhedelHabgat Ro@ntial Mdslelsssihahldnbtyhe Used bt a
panacea, buas a guide.

Five years havpassed since the initial Habitat PotentMbdels were runDuring this period, improved data
has become available for many of the model parameters. Thesktthave been updated (e.g. habitat
layers), or are now availab# finer resolutions (e.g. digital elevation models)stherefore beneficial to re
run the Habitat Potential Models using new data to make the outputs more ateur

In this model, locations in the catchment were identified where it would be inapjtgpto restore floodplain
woodland without increasing flood risk, and these were excluded from the mbdatdition, two further
models were rurg one tomodel flow pathways and water accumulation in the landscape (the Compound
Topographic Index of waess or CTland one to show what the effects of predicted climate change might be
on the modelled habitats and results.

Overall, thenewmodel predicteda number of changes in the habitat potential for the modelled habitats.
Changes in the modeltputs can now be compared between the 2011 and 2016 data (See saltmarsh
examplebelow). On the whole, the changes can be assigned to the inclusion of moneade datasets to the
model For habitats such asltmarsh and wet woodland the new dasgpeads (2 KI @S Wi gS| |
outputs in a way whicBhouldenable more accurate targeting of habitat restoratitmnappropriate areasThe
changes between the predicted areas of habitat between the 2011 and 2016 model are sumrratised

table below. The changes include :



)l
)l
)l

A slight decrease in the predicted potential for Base rich fen, Species poor tussock pastl@wvland
meadow, some of the more specialist habitats.

A slight increase in the predicted potential for Saltmarsh and CFGM

A largedecrease in the potetial for wet woodland (probablgue to the addition of new flood
mitigation parameters)

A large increase in the potential for Purple moor grass and rush pasaraore common and
widespread habitat

A near doubling of the potential for bagoor fen

A comparatively large (20%) reduction in the potential area for reedbed

GComparisons of the effect that climate change is predicted to have on the different target habitats.

The new climate change element of the mogebvidesevidence thahabitat restoration work tiat the ARC
project carried ouhas been well targeted to areas which in fact become more suitable fgethabitats with
climate chang€See maps belowClimate change maps should therefore help to facilitate appropriate
restoration of the ecological network in the long, as well as the short term.

ST -t A

Coastal & Floodplain Grazing Marsh 9673 10084
Fen (Base Poor) 4833 9672
Fen (Base Rich) 1404 1309
Lowland Meadow 23134 21225
Purple Moor Grass & Rush Pasture 16936 21512
Reeded 8541 6852.5
Saltmarsh 534 610
Species Poor Tussocky Pasture 16232 15335
Wet Woodland 18272 14858

Legend

Saltmarsh
Stage 5 Habitat Potential Score

Legend

|3

r T Saltmarsh
% & Habitat Potential Score
a5 s
I s I -
- K N
:] Stage 1 and 2 Exclusions E] :RC Aved 0 5 10 Kilometers A
Study Area
2011 model 2016 model

A comparison of the final outputaps for Saltmarstoetween 2011 and 2016 shows that the model predicts a similar
potential distribution of saltmarsh across the ARC area for both periods. The new 2016 model shows
lesspotential for saltmarsh restoration but in fact it shows greater potential to restore a greater area of saltmarsh.

>atchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data © Crown copyrigitisasedigat2011 and 201



ARC Habitat Projects - Contributing to the Lowland Meadows Ecological Network
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ARC Habitat Projects - Contributing to the Lowland Meadows Ecological Network under Climate Change Scenarios
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Thetop map above shows the predicted potential fdowland meadowsat a site at Bignor, as predicted by the 2011 HPMvé
re-run the model to show the influence that climate change would have on the Bigm@adows sitewhere meadow restoration
work was carried out in 2015we can see that with climate change, this site becomes even more important for its overall

contribution to the ecological network due tohe redlience of this habitat to climate changé&016 HPM results)



1. Introduction

The Arun & Rothe€onnectiondHabitat Potential ModelARGHPM) wagart of a baseline data gathering and
targeting exercisgfor a landscapescale river catchment project for the Arun and $trn Rother Rivers. The
ARC HPM was used to informvaler project partnershipwvorking on the Arun & Rother ConnectioffsRC)
Heritage Lottery FundetHLF)roject! One of the central aims of th&RCprojectwas topromote more
cohesive andesilient catchment managemenandthe restoration of healthy habitats in a functioning
ecological networkThishabitat potential model is an update of the original HPM, includidditionalflooding
and climate change parameters.

Habitat restoration has often been targeted to sites whémadowners are receptive. However these are not
necessarilfhe most suitable ecological locatiors the long £rm creation ofan adaptableecologial

network. National guidance often providéargets for habitat expansigrbut notfor where suchexpansons
should be focused-abitat Potential Modelling offers a means of ideyitilgwhere specific habitat
characteristics are present for habitat expansairestorationto be nost effective.

The model outputs enable those deliverifgetland) habitat restorationto target their work tolocations and
land holdingswvhere it will have the greatest overall ecological benefit, with the least overall negative impact
on existing land managementhe AREHPM is only the first stage the process of identifying appropriate

sites for(wetland) habitat restoration. Deliverers of habitat restoration should use this HPM as a tool with
which to focus delivery.d’'make the model as efficient as possible, it is recommended that all sites sheould b
groundtruthed with landowners before any realistic idea of real wetland restoration potential can be
developed.This modelling work was hosted by Sussex Wildlife Trust.

! Including the Environment Agen¢§A) Natural Englan@NE) Sussex Wildlife TruéWT)RSPB, the Arun & Rother Rivers Trust
(ARRT)the South Downs National Patkithority (SDNPARnd West Sussex County Couf\MECC)



1.1 Theimportanceof habitat networks

Wetland$ and other natural habitatsre someof the most important natural resources on Earth. They store
and filter water and help control and buffer the effects of flooding. Theg gavfood, fuel and plant fibre,
capture carbon from the air anstore it, and spport a wealth of fascinating and uniquelyagted wildlife.
They formlandscapes that give enjoyment to millions of people, and contain a unique record of our past
where some of the best preserved archaeological remains exist.

Wetlands arealsoamong the world's most productive environments. They are cradles of biological diversity,
providing the water and primary productivity upon which countless species of plants and animals depend fo
survivalincluding humansThey support high concentrations of lBidnammals, reptileamphibians, fish and
invertebrate species. Wetlands are also important stanetes of plant genetiand medicinamaterial

(Ramsar Convention, 1971).

In the UK wetland habitats have suffered permanent and wegeead declines. Arourd /xz 2 F 9y 3t |
reedbeds have been lost sint845(RSPB2010);46% of ancient woodland in England and Wales has been
converted to plantation or agriculture since 1946 (Woodland Tr2800, and ancient floodplain woodlands
have seen some of thgreatest declinessince 1973 over 1,620ha of saltmarsh has Heshin South and

South East England (Natural England, 2008 is ortop of an estimatedossin the UKof around 80% of
wetlands since Roman timégre AD 409 (Hume 2008) Much of thidoss has occurred since the Industrial
Revolution, with an estimated 100,000 hectares per year drained between 1840 and 188QHuomne,

2008).

The protection of existing habitat is more ecologically beneficial and cost effectivattheestoration In
practicehowever,the extnt of wetlanddegradation means that it is now necessdrythe State of Nature

report 2016, the index of change in the abundance and occupancy of freshwater and wetland species show
decline of 21% over the long term, and 4%er the short termwith13% of freshwater and wetland species
threatened with extinction from Great Britain. Factors which are causing some of these declines include,
hydrological change through urbanisation and the drainage of wetlands, upland bogsrférowland wet
grasslands; the oveabstraction of water and climate change.

2¢KS ONBIR wlY&alNI RSTAYAGAZY TFT2NJ 680Gt yRA A sartifcialNBrhagentdF Y| |
temporary, with water that is static or flowing, fresh, brackish or salt, including areas of marine water the depth o&tbighide
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There have been flaws in historic conservation methadsnelythe assumption that species and habitats can
survive in silos anbolated pockets. It has been recognised that fenced Nature Reserves and designated site
although key to the conservation of biodiversity, are only one link in what needs tdealthy and
connectedEcological Network. The majority of species/habitaiguire an element of connectivity within the
landscape to enable migration and DNA exchange, they require buffering from negative isyaces

drought and climate changendneed to be present at sufficient densities atidalél 1Q allow the efficiet
functioning of the entire ecosyste within any given a@(e.g.anrS O2f 2 3AOF f f &8 WSTFTFAOA S
considered to be over 50ha in size).

With new threats such as climate change, a heakkplogical networkeeds to be robust enough tolaw
species and habitats to react to large scale landscape and environmental change. Adaptive management
within an anthropologically influenced landscape is key (Lawtal, 2010 DEFRA, 2011 The restoration of
ecological and landape function is fat becoming importanin the UK (Haine¥oung et al., 2006), and this is
wherea HPMcan be a useful aid. The wetland networks provided by the presence of the Arun and Western
Rother Rivers are a huge natural resource, furnishing both the landscape arthitgants with water and a
number of other ecosystem servicssch as flood storage and climate change buffering

Previous habitat restoration efforts haved limited targeting tavhere a habitat should be developed (Lee
and Thompson, 2005). HabitAttion Plans have provided targets for habitat expansion, but not guidance for
where such expansions should be focused. HaBité¢ntial Modelling offers a means of identifying areas
where specific habitat charactistics are present and therefore where habitat expansion is most likely to be
effective.lt isthe aim of this HPM that it be used to createnare natural wetlandecological network to assist
people and habitats to adapt to a changing climate and landscape.




1.2 Habitat Potential Modelling

Knowledge of species and habitat ecology, as well as the factors which affect their interactions with the
human and physical environment is essential in effectively targeting land use management aatl habi
restoration Cox and Moore, 2005). Predictive modelling is increasingly being used to assess and target are
for habitat rehabilitation and expansion, and the creation of ecological networksRargside et al.Eyre et

al., 2004).

Habitat Potential Models arparticularly effective at analysing large amdsiof data acroskrgelandscape

areas Such largescale analysis would be inefficient purely using field studies, and so Habitat Bbiatels
provideimportantfocus on areas where the most gain can bade within any given are€ompared to

modelling mobile species, the interaction between habitats and the environment can be modelled with a hig
level of accuracy, because of their stationary nature (Austin, 2002).

There are numerous approaches to mdawej environments and overlaying @atincluding binary, fuzzy

overay, and weighted overlay. The binary method uses Boolean logic to produce outputs based on answers
yes/no questions (Figure 1.1a). As such only areas that answer yes to@dirémeeters are identified as

having potential, and no alternative or next best sites are proposed.

Weighted overlay is a more sophisticated approach, combining multiple raster layer inputs to generate a
single output layer (Figure 1.1b). It allows albesl to haveaelative importance (e.gn the snow layer areas

are assigned 1, 5, or 9). In addition weighted overlay takes into consideration that not all the input paramete
are necessarily of equal importance. Weights can be assigned to each parasoeteaif the final output layer

is more influenced by the most important parameters (Figure 1.2).

Aweighted overlay methotherefore hasadvantages over other modelling technigues, as areas that score
lowly in one particular category are not ruled outstential sites. For example if wetland habitats were
determined to be found on slopes less than 5 degrees, a binary approach would rule out any region with a
slope greater than 5 degrees. In reality, there is no such hard limit, and the suitabilityaoéais a

combination of multiple variables. Weighted overlay allows each parameter to be scored on a scale, for
example slopesuitability score can decreass slope increasebor these reasons a weighted overlay
technique was selectefbr the AREGHPM

The ®lection of model inputs can generally be classified as either correlative or mechanistic (Robertson et &
2003). The correlative approach makes predictions based upon the characteristics found at existing
populations of a particular species or li@b. Mechanistic models are deductive (Burnside and Waite, 2011),
with parameters being developed from in depth knowledge of a species or habitat autecolegypAREPM
adopted a mechanistic approach, the reasons for which are detailed in section 2.1.

There are, of course, a number of provisos which need to be considered with the creation of any HPM. Not
least, aan HPM is only as good as the data which is fed into it or the manner in which this gat@essed and
used. Many of the decisions regardingwehdata setsare included or excluded from the model may be

4dz0 2SOUAPDS W2LIAYA2YaQ 6KAOK Yl @& @FNE FNRY LISNA?2)
the ARGHPM are discussed in more detail below.
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Figure 1.1 Example of the Boolean logic approach to modelling

(a), where land areas are skifiedas suitable or not suitable. Using this approach the only suitable area identified is where all of the
parameters (snow, slope, and sun) are scored asBlgit(areas scored 1 in the ski layed.(&)sing a weighted overlay approach (b),
rather than either being suitable or nguitable, each area is assigned a value between 1 and 9. The final suitability score for an are
is calculated by combining scores &ll the parameters. While the area identified in (a) is still located as the most suitablerarea

(b) other areas with sking potential are identified where they were excluded in the Boolean appr¢suring 9/9 in the ski layer)

Source: Johnstonmal DeBruyn (2010).

2 1 1 —_ 2 2 1
1 2 2 1 2 2
InRasl InRas2 QOutRas
(Influence 75%) (Influence 25%)

Figure 1.2Bxample of the scoring method for a simple weighted overlay model.
The value assigned to the cell in the top right of the output grid (Outras) is 3, derived from a score of 2.25 (3*0r@S) inddded
to the value 0f0.5 (2*0.25) in Inras_2. The value of these added tohgef2.25+0.5=2.75) andunded to the nearest integer, in this

example 3Source: ESRI (2008).
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1.3 Examples of past Modelling work

As the quality of available electronic datasets has improved, habitat modelling has become a valuable mear
of influencing landscape change. A number of pioneering habitat models have been constructed at both the
UK and Regional levels, and more local ni®dee now being developed for specific localitiegtdrest (e.g
Souch et al, 200@Burnside et al., 2002; Ball et al., 2006; Foy, 26fa8ris, 2007 GeoData Institute, 2009T his
project has drawn on the experiences and methodologies ofrabar ofthese projectdo create the most
effective ARGHPM.

The maps beloWFigure 1.3show the results of the UK Wetland Vision Mapping, a apatiner project

which shaved the vision for where Ugartnersg 2 dzf R f A1 S 9y 3t I yYRQ&a gé&ust I YR
time. Although incredibly valuable at the UK scale, at a local scale the data and outputs of that gnejeot

of sufficient detail to inform the necessary land management decisabosit where tooptimallylocate Iccal
wetlands. The ARBPMprovidesan added layer dbcaldetail and precisionvhich isessential to the correct
targeting of wetland restoration in the ARC project area.

- B

Future potential

Theoretical historic extent for wetlands (indicative map)

of wetlands (indicative map)

'Future wetlands'

50 yr Wetland Vision —_— Current extent of wetlands

50 yr Wetland Vision B Lncsca
capes of large and expansive wetlands verarching M
Overarching Maps Overarching Maps Future wetland potential

‘Where wetlands were'

s IR i 02040 80Km PGl o A 0 25 50  100Kn
*f,'ly £ < T

Historic wetland Potential wetland

Figure 1.3 UK Wetland Vision mps showindikely extent of historics SGf I yR& Ay (GKS ! YZ FyR GKS
© Wetland Vision, a partnership between Environment Agency, English Heritage, Natural England, RSPB, and the Wildlife Trust.
Derived from Natural England data © Natural England 2008. Contains@relisurvey data® Crown copyright and database right 2011.
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1.4 ARC Project Area

The Sussex partd the Arun and Bther catchmens stretchfrom its Northern boundary at Horsham, to
Petersfeld in the West an@outhto the coast at Littlehampton (Figurk4). The upstream limits of both
catchments are excluded from the geographic area coverethé AREHPMproject, as theitocation inthe
neighbouring counties of Hapshire and Surrey meant that a lackaoinsistentdata was available to correctly
modelthe habitats It is unlikely that this omission will significantly affect the results of the model.

A number of major urban centres are based within the catchment including Arundielgghllirst and

Horsham. Manynore rural bwns and villages predomitealongthe river landscape. Both river catments
possess wetlarslwhich are unique to their individual landscapes and geologies. These include wet hésithla
on the Wealden greensanddhak streams in th&outh Downs National Park and small areas Ibfnsaish

around the estuary

The Arun valley also hosts some of the most biodiverse (although not entirely natural) wetlands in Sussex, :
a range of internationally protected sites including Amberley Wildbrooks, Pulborough Brooks and Waltham
Brooks.TheWestern Rother isonsidered to be a large tributary of the Arun River catchment, although its size
and position in the landscape mean that it is effectively a separate river catchment.

- Woods Mill, Henfield, W Sussex BNS 95D

(( =Y qusex s Tel: 01273 497 558/557
g) Biodiversity  emsit sxorcsusseswt.org.uk

\ g = Record Centre Webste:wwwsxbreorg.uk

Arun and Rother Connections
Project Area

Pregared for Rachel Carless [RSPE|
ESD/12/470 - 20/053/2012.

Key to Map:

— Main Rivers

>z

Hydrological data reproduced with permission of the Environment
Agency. © Crown Copyright. All rights reserved 2012.

Contains Ordnance Survey data ® Crown copyright and database right 2012.

Figure 1.4. The Arun and Rother river catchments a&RIC projecairea in West Sussex
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1.5 Target Habitats

Ninewetland habitat typs were chosen for the HPM which are rare or characteristic of Sussex wetlands.
These habitateccur naturally in the ARC project aread (other than Coastal and floodplain grazing

YI NBKO | NB WYaid haddaswhidh defielitoddnatiirsl @haracter and processésseparate

ARC pond / standing open water HPM was created in 20%3fdllowing habitatswere modelled for the

ARC HPNt

Lowland ferg Base rich fen

Lowland feng Base poor fen.

Lowland wet meadow

Purple moor grass and rush pasture
Reedbed

Saltmarsh

Species poor tussocky pasture

Wet woodland

Coastal and floodplain grazing marsh

©CONoO~WNPE

Descriptions of indidual habitats are given below
Lowland Ferg Base Poor and Base Rich

Fens are characterised by high soil water levels which are often peat fo(MeRyide et al, 2011) They
are fed by surfacand/or groundvater, and rainfall. They include a witinge ofhabitats including
swamps on the margins of open water, floodplain sedge beds, floating rafts of sphagnum, and spring
flushes. Fens can be split into different types depending on the movement and/or fertility ofettes
supply that feeds themlopogenous fens are predominantly fed from water collecting in depressions
such as valleys, basins and floodplains whereas soligenous fens are fed from water moving laterally
through the soils forming springs or flushes.

For the purposes of mapping pattal fen creation areas, lowland fens were separated into base rich
fens which are derived from minerahriched sources such as chald limestonestreams and springs,
and base poor fens which are derived from bas®r rocksuch including more sandsterand
calcareousocks Base rich hbitat comprises th&lational Vegetation ClassificatioN{GQ communities
S3, S6, S7, S12, S13, S10, S14, S28, S24, S2B)Z2426] M27 as defined birodwell(1991b; 1995;
2000). Base poor habitat comprises NVC communiizs, S27, S11, S19, Sadd M25 as defined by
Rodwell (1991b; 1995).

15



Lowland wet meadovg

Lowland wet meadow incorporate a range of grassland communities which occur on agriculturally
unimproved landand uncompacted soils The habitat tends to be found greriodically inundated land on
alluvial, neutral and calcareous soils. Although commonly associated with floodplains, this hab#kstocan
occurbelow sprgs, flushes and seepatiees.NVC communities include MG4 and ME&ddwell, 1992)
which are both traditionally managed as hay meadoM&5meadowsare flower rich nutrient poor
meadows which are one of the rarest wet meadow types in Su#isexoften the management of meadows
through grazing or hay cutting which determines the difference between a fen meadovowtaand wet
meadowclassificationDue to the drainingr ploughingof many floodplains for agriculturéhe drilling of
more vigorous grasses, and the application of fertilisers and herbicitieshabitat type is now rarely
encountered.

Purple Moor Grass and Rush Pasture

Purple moorgrass and rush pasture occurs within lowland areas on poorly drained, acidigNsdusal
England, 2010b)It oftenestablishes witm a mosaic of other habitatincluding heathlands, acid grasslands
and woodlandg, andwithin wet hollows spring flushesr field corners. lalsooccurs in marginal and drier
areas of fens where mean water ldgand fertility levels are lovlhe haltat is often dominated by a
diversity of seges, tussockorming grasses and rusheseidaceous floweringlants makat particularly
valuable for inects and ground nesting birds. This habitan&intained by lowntensity grazing during
summer.

Reedbeds

Reedbeds are characterised by the domina@c€0% coverf Phragmites

australis a lowland perennial plant that forms extensive stands in permanen
wet or periodically waterlogged sites. Water levels can range from 1m belo
2m above the surface and conditions can range from oligotrophic to eutrop 1\
The mostly healthy reedbecbsstd)hsh in eutroph|c5|tes which have a

commonly esthlishalong slow flowing watercoursesn open water
transitional zonegparticularly upstream pond dake margins)on marginal
habitat within fens, estuaries and saltmarsh&sis habitat comprises thdVC
communityS4, as defined by Rodwell (1995)

16



Saltmarsh

Saltmarshes can form part of estuary, coastal bay and barrier beach systems. They are generally compose:
fine mud orsand that settles out of suspension, encouraging saltmarsh vegetation to colonise. Once settled
sediment can only accumate and saltmarsh developsediment particles are not reuspended by wave or
current action.Local sediment supply keyto whether theyare able toaccrete, or whether they erode.
Nowadaysgonditions for saltmarsh development aoéten determined byshelterafforded by large scale

natural coasmorphology or marmade sea defences.

Currently many coastal areas are eroding and moving sediments into deeper water areas, at least in part dt
to anthropogenic influences such as the prevention of coastal sediment drift through the creation of coastal
sea defences, and the dredginfcoastl aggregatedn the South, the vertical accretion of sediments is more
or less keeping pace with current sea level rise, however, coastal wetlands are eroding rapidlytbastel
aljdz§ST SQ ¢ KS NBnstaindd Befivedn naturalfj@ogrhiciarriersand anthropogenic influences
such as tidal barriersurban developmentand flood embankments.

Four main general types of saltmarsh are recognised: pioneer marsh, low marsh, upper or high marsh and
line or transitional marshThis habitat omprises the\VCcommunitiesSM4, SM7, SM22, and SM11 as
defined by Rodwell (2000

Species Poor Tussocky Pasture

Species poor tussoclpasture is characteristic of anaerobic conditions where it has a competitive advantage
over other neutral grassland communities. It grows most vigorously on gleyed brown earths, gleyed
calcareous earths and surface and ground water gleys includinguaiiuMt occurs within the upper limit of
inundation by open water, within wetter areas of pastures and meadows and on the margins of fen. It
requires periodic inundation from floodwaters withiowland areas. Although a negriority habitat, the
unpalatéble nature ofDeschampsia cespitosaften leads to tussocks being-gnazedwhichtherefore
providessuitablehabitatfor a range of ground rsting birds and small mammals.
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Wet Woodland

Wet woodland incorporates a range of wooded habitat types whichl@isth under different hydrological and
geomorphological conditions. In Sussex, the most prevalent wet woodland communities include W5, W6 ar
W7, with W8 and W10 occurring within drier areas. wdlit woodlandcommunities will occur where the

water tableis permanently high, includirgreas within the floodplains of streams and rivers, within open
water transitional zones, within wet flushes below seepage linesmitehses of impermeable s@it part of

drier more extensive woodland complexes. Wet wiaodl is commonly associated with fens and reedbeds
which can naturally develop into a more wooded ecosystem. Due to its association with floodplains, wet
woodlands can be highly dynamic and diverse ecosystemsmuittiple niche habitats

Wet woodland especially that occurring on river floodplains can have a direct impact on the flooding pattern:
within a floodplain. It can reduce the risk of flooding downstream by slowing down flood water velocity,
reducing the water yield through water absorption aalsorbing surface ruroff. Wet woodland caalso
increaseflood risk upstream, reduce groundwater recharge and increase obstructions fronwoody

material The model therefore included a means of excluding areas which might increase flood riskérom
overall model.

Coastal Floodplain Grazing Marsh (C&FGM)

Coastal and Floodplain Grazing Marsh coasis mosaic of mesotrophic grassland communities which
include pastures and meadowen, and reedbed habitatst is characterised by the presence of drainage
ditches which manage the water levels to prevent natural flooding within a@verodplain(Williams, 2004)
The land is relatively low lying and flat and subjected to periodic inundation from floodwateface water
run-off and/or springsThe water tableoften remains near to the surfagereating damp soil ¢alitions in
YIyeé | NBI aecommonlpassddated with surface water gley, groundwater gley and peat soils
CoastalGrazingMarshes are genaily considered to bdrainedformer bogs,reedbeds, fens andaltmarshes
andtend to occur behindembankments sea wal and otherman-madestructures.

The C&FGM designation is currently under review, with proposals to recognise floodplain grasbitatd e
more naturalised states as priority habitats.
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2. Method

2.1 Model Design and Development
Geographial Base

In orderto make comparisonr habitat potential between different areas, it was necessary to break the
study area down into gridellswhich could be scored and weighted according to how each habitat parameter
applied to each individual cebOm x 50m cells were chosen as a compsebetweenminimising loss of data
andthereby developing a coarse and inaccurate moded keeping thenumber ofcellswithin amanageable
levelin terms of data managementithin the GlISnodel During the modelling process each cell vaasigned

a vale for each parameter, anal weighted combinationf these valuesvasused togeneratea habitat

potential scorefor each individual cell

Model Design

A common problem with overlay features in GIS has been that some approaches do not consider that differ
parameters may not be equally important in a model (Janssen and Rievelt, 1990). To eliminate this weakne
the weighted overlay approackas chosenwhichallows for weightings to be assigned to parameters so that
the most important ones are the most influential in the output layEne weighted overlatechniqueused is
discusedin section 2.3.3.1.

A mechanistic gproachwas used for the model, witharameters determined by expert opinion and literature
reviews on the target habitats. An element of tberrelative approach was used in the model validation stage
(in 2013) A slight disadvantagef the correlative approacts thatparameters are determed by conditions
where the habitat exig thoughexisting habitats may not reflect the true ecological niche, as they are likely
to have been influenced by land management practices. This can lead to an increase in areas being identifi
in a habitat potential model, that actually offer limited or notpotial (Chefaoui et al., 2005). Furthermore
correlative models assume that a habitat is in equilibrium with its environment (Burnside and Waite, 2011),
which is often not the case for habitats that are contracting (Austin, 2002; Robertson et al., 2ti64oint is
particularlyrelevant tothe present modeland particularly for saltmarsh habitatgiven that much of the river
channeland surrounding floodplaim the study area has beemt#icially channelledre-seeded embanked,
drainedand redirected.

Modelling Stages

The modelling was carried out in stagesoutlined bela. The first step was to remowareas that offer no
potential forwetland development@age 1), ando identify the areas with the broad physical characteristics
suggesting thg have potential for wetlad development §age 2). Individual habitat potential models were
then developed using habitat specific parat@rs for each target habitat (&e 3). The siteslentified in $age

3 werethen prioritisedfurther (Stage 5)usingsets of habitat specific prioritisation parameteend exclusion
criteria. Details of the individual halait parameters for Stags 3 and 5 can be found in th@@gendicesStage

4, model validation was not performed for this model.

Finally, a new modeiig stage was added, (Stage 6), which attempted to show the likely effects of climate
change on shifting habitat parameters and geographic locations.
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Stage 1 Excluding areas with no wetland potentiaRemoval of areas that offer abstély no potential
for wetlands(All wetlands habitatg with specific criteria excluded for saltmarsh and wet
woodland.

Stage 2:  Establishingareas of potential wetland (general)dentifying the areas whichave the physical
characteristics that make them potential wetland sites. (All wetlands habitats)

Stage 3: ldentifying areas of potential wetland (habitat specificiabitat spedic habitat suitability
models The output from this stage highlights areascording to the suitability of thphysical
characteristics of each of the modslis.

Stage 4:  Model Validation.Not performed for this model.

Stage 5 Prioritising AreasHabitat specific prioritisation of areas identifiedSrage 3 The output from
thisprioritises areas thatould initially be targeted for habitat development

Stage 6 Climate change modellingModelling the likely shift in habitat rangessing climate change
predictions(Natural England)

Model Development

The models were developed using the Model&er application within ArcGIB) (ESRI, 20)0ModelBuilder
allows GIS tools to be chainembether as a flowing process (Figur&)2which can then be run to process

set of choseractionsto produce an outpti New datasets can be included, andadel parameters can be
added, deleted, or editedelatively easilyThis was importaras it allows for the model to be updated as new
data becomes available, amdakes the model transferable for usefuture projecs. Furthermore, the
ModelBuilder interface is moreisually accessible anger friendly and thereforemore transferable than
using coded programming language to run a model.

Pat of the process of developing Stage 3 and Stage 5 mededdo prepare tk data into raster grids. In
thesestages each 50m cell was given a score feachof the parameters. Onceompleteda weighted overlay
of the rasters(explained in section 2.3.3.tas executedo produce a single layer bfbitat potential score

for the cells.A separate model was developed for eadhhe chosen typesf wetland. This was necessary due
to the different requiremens and parameteof the differenthabitats.

pe—
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Figure 2.1An example of a basic model displayed in the M=lBuilder window.
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2.2 Model Parameters

Despite all ouchosen habitats being wetlands, environmental determinants, and therefore HPM parameters,
varygreatlyfrom one wetland habitat to anotherA descriptive overview of all the parameters used be

found below, and omprehensivetables detailing each parametexeighting, and datsetusedarelisted in

the Appendices

There is a tendency to attempt to optimisemodels performance bincluding many parameters (Burnside

and Waite, 2011)Howevertit is not always true that a complicated model works more effectively than a
simple (Hilborn and Mangel, 1997). Indeed as a model becomes more complex it can become more errone
as errors irthe datacan become more exaggerated as a model becomes more coiiptdrart and Zucchini,
MpycO® ! a adzOK | Af 62 Ny ogtiniul madel ¢ize & fmuch saitprdimatintuitiod 8 dzS  (
R A Ol Wiiingately abmodel is a simplified representatiofireality and beingoo specific may leatb the

habitat potential of an area being incorrectiglued

The intent of ths Habitat Potential Modes to bedynamic, to be updated when new dasats are available,
andto betransferable to other study &as. With this in mind, a model that is not ovezymplexis
appropriate and only parameters thatra highly inflential to habitat developmentr& included There is
howeverpotential for more omplex parameters to be includeat a future date.

Stage linclusions exclusions

In Stage 1, parameters such as urban land, transport networks and historic landfill sites were excluded fromn
the model.New parameters for saltmarsh and wet woodlawere also incorporated and asummarised
below =

SaltmarshHabitat Potential Sussex

A layer eérived from assumptions based on land lewalsvhichsimilar habitats develop around the
Chichester Harbour aremas used both to exclude areas unlikely to be saltmarsh, and include areas
likely to be, if existing floodafences were notpresedt 5 S& LA GS AGa LRGSYyuGAl
3dzSaaQ | @FAfFo6fS dzyRSNJ GKS OdzZNNByd OANDdzyadlh
related habitats may have been in the Arun valley.

In the 2016 HPMwe excludd additionalWy 2 y & | fadtaf coNd@uKit$radnzhe model.

Wet woodland exclusions

Due to the potential positive or negative impact of this habitat on flooding regimes (depending on its
location in the catchment), a suite of new buftasnes aroundnfrastructurewithin the floodplain /

river corridorwere added to the modelsuch as road bridgest KSaS WwWol O1 6 §SNJ 6d
that the model does not recommend planting/creating woodland around any infrastructure where it
might otherwise case adverse flood impactk addition, land which is already positively wooded was
also excluded.

Stage 2 inclusions / exclusions
Parameters sth as OS Terrain 50 land levels amd soils were used at this stage to create a broad overview

of where it mght be likely for the chosen wetland habitats to occur.
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2.2.1 Stage 3 Parameters

The parametes used in the tdge 3 modehre outlined belowwith a broad explanation of each provided
Habitat spedic tolerance for each parametevas reflectedn the decision to include or exclude each of these
parameters from individual habitat models, andtre indivdual weightings assigned to indival habitats

(fully detailed inAppendix 3.

Altitude

Low altitude is a defining feature of wetland habitats sashsaltmarsh, an@oastal& HoodplainGrazing
Marsh. hcluding elevation in the model all@the exclusion of land at altituddsiown to beunfeasible for
the natural occurrence dd specific habitat-or the other habitats modelled there was generallyreference
for lower elevatiors, although higher elevations could be toleratedmore marginal aras and where ponded
water or impermeable geologgxiss. Aweighting system wassed to weighgltitudinallylower areasmore
favourablythan higher areas.

Slope

Wetland areas are generally fodron flat land or gentle slopewiith steeper slopes allowing ruoff into the
wetland area Wetland habitats such &&FGMand reedbedare particularly dependant on flat land, whilst
other habitatssuch as wet woodlandre more toleraniof moderate slopesnd elevationsFor all habitat this
parameter wasveightedso asnot to excludepotential habitatareas

Salinity¢ Tidal and estuarine

Salinity was used as both an exclusion criteria andvasighted parameter depending on the haduit

Wetland habitats such as species rich meadweintolerant of saline conditions and therefore this parameter
could be used to eliminate known saline areas for this habitat. Conversely other habitats sud¢massbahre
saline dependent and fresh water areas could be excluded from the habitat analysis. Other habitats such as
reedbed are tolerant of both saline and freshwater conditions, and so for these habitats a weighting system
was used rather than an incli@s/exclusion system.

Salinity level information was obtained from the flood zone das¢f and the Detailed River Netwaor&alinity

data was only available within the flood zoresd river corridorsinverse Distance Weighting (IDW) was used
to interpolae values for areas that were not covered by the initial data. IDW is an interpolation technique
within the Spatial Analyst extension of ArcGIS 10, where predictions can be made about characteristics of &
landscape based upon data from surrounding ar@as. same layer which was created for the original HPM
was used in this version of the Model.

Flood Zons

EA food zone datavasused,showingflood zones fod in 100 yeaffrequent flood zoneand 1 in 1000 year
(occasional floodzond)ood events This data is useful in targeting C&FGM and other inundation dependent
habitats. This parameter was used with a weightsmasnot to excludemarginalareas Areas which would
have flooded in the past (historic flood zones) were also usdugiolight area which may have flooded in the
past, and which may have potential to flood now and in the future
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Areas accumulatingvater in the landscape(Compound Topographic Index of Wetness)

Surface weer flood risk areas which receive and store watet which nay not be in river flood zones were
also included. By using specific layerthef DEM, it can be predictagdhere most water is likely to accumulate
within the landscapgeand in which direction it is most likely to flaw

Proximity to River

Thisparameter was used alongside flood zone data to identify the areas lmbkt toriparianflooding and a
regularsupply of waterand nutrients through inundationThis parameter was used with a weighting and not
as an exclusion criteria, with areas clogethe river scoring a higher weightifigr the majority of wetland
habitats except those habitats which may suffer adversely from nutrient enrichment from floodwaters

Running water/ Water flow

Some habitats thrive more in lentic (still waten},lotic (running water) conditions. This parameter enabled
some distinction to be made between those habitats.

Ditch Drainage

h¥ LI NIGAOdzE I NJ NBf S@lyOS (2 /agcCcba a I y20SR WOKI
but usuallynegatively impact wetland habitats.

Geology

The underlying geology in any landscape plays a significant role in determining the overall habitat and
structural characteristics of that landscape. Geology can have a strong influence on soil type, (afwdehere
vegetation type), water filtration, percolation and flows, the presence of springs and wet flushes, and the
nutrient content of soils and water sources. The AR®M catchment covers a number of distinct geological
character areas including the Soutbins chalk and the Wealden Greensand. Although in lowlakhdvial
deposits may mask the influence of geology in floodplain areas, it will still have a significant influence on the
likely presence of any given habitat, and particularly in the case oftigis@and baseoor fen habitats.

Current Land Use

Current land use can determitmth the relative ease anthe likely success of habitat restoratiamd

creation For exampléowlandfen communities will struggle to develop on land that has had fertiliser on it in
the previous decadecBride et al., 2011)herefore in thdowlandfen modek, norrorganicland wasgiven a
lower weighting than organiland. This parameter also consiédrthe likely restrictions that the current land
use mayhold. For example it was considered that it would be unlikely to restatawd on land that is
currently high grade agricultural land his paramier was used to weight areas and not to excludenthe

Soil Type
Many habitats such as lowland fen are soil dependent, and therefore in the models for these habitats

unsuitable soils were excluddérbm the analyss. For other habitats weightings were used to highlight the
most suitable soilype for the pecific habitat.
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Existing Habitat

Although some existing habitat is in decline, it was assilithat it was unlikely that, for example, woodland
can be created on an existing woodland site. Some habitats such as ancient woodlands were therefore
excluded fom having habitat potential. Existing reedbed, fen and wet heath wereeaislmded MG5
grassland is so rare in Sussex this this was also excluded from having any other habitat potential.

Parameters Not Included

Other parameters were considereiicluding those used in previous habitat potential models, those
whichwere considered unsuitabMithin the scenarios for the AREPM were excludedA brief overview of
the excluded parameters is givémthe tablebelow.

The presence ofnidicatorspecieshasbeen used in previous modelis help highlight the most suitable
locations for a specific habitat typ&oy (2006used this techniquéo look at the potential for the creation of
calcareous grasslasdWhile indicator spcies carbe indicativeof suitability for ahabitat, it was considereth
the present modethat they would not besignificantlyinfluentialin determiningthe successf wetland
habitat developmentFurthermore,species records angrone to recording biasThe onlycurrentmodd in
which a species was used to identify the potential for the habitat was therefore the presepoepdé moor
grass andushes for purple moor grass and rush pasture. Invasive species recarlala@used to show
negative impacts on potential habitagstoration.

The spatial data for the national opportunity project [mapping woodland creation target areas for water
management] which was used to identify target priority areas in the new Countryside Stewardship scheme |
currently unavailableOther parameters are listed below.

Parameter Supplier Why not used?

Areas benefiting from flood defences EA No areas within project boundary

National Nature Reserves NE Already covered by SAC & SSSI

England Woodland Grant Schemes Forestry Commission | Interpretation of layers is too subjective

Flood Risk Areas EA None in project area

Public Rights of Way WSCC Analysis of _thelr effect on poten‘tlallwetlands is too subjective. ‘
Some positive and some negative impacts dependent on location

EA Policynits (Coastal defences) EA Refused permission from EA
Although a factor in deciding locatienf wetland restoration projects,

Airports oS this can be decided on a case by case basis. Otherwise this parameter
rules out large areas of the catchment

Saline lagoons NE None in catchment area

Saltmarsh zonation (EA) NE None in catchment area

Groundwater Storage Areas Natural England No updates or licence to use

Nature Improvement Areas SxBRC / NE Under review

Current Land Usmcluding allottments, SxBRC OS mastermap permission not available

railways etclHF (Integrated Habitat

Framework)

2.2.2 Stage5 Parameters
As with $age 3, the specific weights used for each parameter varied from one habitat to anétlletailed

list of the weightings applietb each habitatan be faind inAppendix3 &4 (tabks list Stage 3 parameters
followed by Stage 5 parameters for each of the chosen habitats
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For Stage Sthe majority ofparameters were used with weighgsrather than as exclusions. Theceeptiors
to these rules include

1 Regionally Impoent Geological Sites (RIGS)
1 Scheduled Ancient Monumen(SAMSs)

2 KAOK ¢SNBE SEOfdzRSR FNRY Fff ItaQad ! yR
T {{{LQa RSAGNReSR 2NJ LI NI RSaiNReSR
1 Areas with highessuitability for agricultural cultivation

1 Existing habitats such as reedbed, ancient woodland and fen
T Some of the Water Framework Directive waterbodies such as canals

Which were excludetb varying degrees from selectédt a.Dhe following parameters were used to create
the Stage 5 Habitat Potential Mafiz all 9 habitatsand were used to help prioritise the best locations for the
creation/restoration of each of these habitats :

River catchment flood risk

TheEnvironmentAgency (EA) CatchmeRtood Management Plan identifies 6 different zone types within the
catchment which influence the degree to which the river habitat can be naturalised, or needs to be
maintained with heavily engineered flood defences.

Size of Potentll Habitat

Areas that scored 7 or above in Stage 3 of the modelling were selected in GIS and where these polygons
intercepted or bordered the habitat type modelled, the existing habitat was joined to the potential halbitat.
the potential habitat did noborder existing habitat then the area was used independently. Thesafghese
potential habitats werethen calculated, with larger areas generating a higher weighting.

Proximity to same Habitat Type

Restoration was considered to be enhanced by connectivity to an existing patch of the same KRaba#bn

of habitat adjacent to existing habitat patches was assumed to also create a buffering effect, and an increas
in the efficient eological functiorof the habitat patch due to an increase in its overall sideerefore areas
bordering existing habitat were weighted highly.

Proximity to aher Priority Habitat

It was considered that restoration of wetland habitat would be more successfidl enhanceonnectivityif it

were close to other priorityhabitats Existing priorityhabitats are assumed to be of high quality and to
IKSNBEFT2NE 0SS WadzlLX ASNBRQ 2F &aLSOhWe§a RAOGSNEAGE 3
Presence of Invasive Species

A list of irvasive species alreadyentified as posing threat to wetlands in the catchment area was used.
These included Floating pennywort, Hybrid knotweed, Indian balsam, Himalayan balsam, Japanese knotwe
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New Zealand pigmyweed, Water fern, Giant hogweed andoBdeather. These particular species are
considered to be severe impediments to the creation or recreation of wetland habitats, as the likelihood of
0KSAaS alLISOASa WAYTSOUAY3IQ YR aS@SNBfe RI YIihphy3

Within Designated Sites

It was considered that within certain types of designated sites, habitat development would be more plausibls
than in others. For example it was considered thaining permission to develop wetlamdthin a Ramsar
designaed sitewould be less compromising than developing the habitat within a country pakS were
excluded at this stage of the model, as it was considered that it would not be plausible to gain permission tc
develop these areaas wetlandsNew designatedites were added to the list used for this model including
Important Bird Areas, SSSI impact zones, Source Protection and Nitrate Vulnerable Zones, River Eutrophic
sensitive area maps, WFD waterbody conditions (cycle 2 draft), and Important Areas for Ponds.

SSSI Units, Boundaries and Conditions

Additional information was available for the condition of SSSI sites. Those which were destroyed or part
destroyed could be excluded from the analysis.

Adjacent to Designated Sites

Thoseareas adjacent to designated sites were gimemoderatdy higherweighting appliedThis was due to
the consideration that being adjacent to, for example, a Ramsar site would increase wetland connaativity
therefore the overall ecological integrity céstored habitats

Archaeological sites

A tenmetre buffer was drawn around scheduled ancient monuments, and thesas wereexcluded from

the model. Due tdahe archaeological importance of these sites they werasidered to beanot suitable for
wetland habitat developmentThis is mainly due to the fact that archaeological sites tend to need to either
remain wet, or remain dry, but not to oscillate between the two. It is possible that some archaeological sites
g2dzZ R 0SSy STA s SFNPRWeF@iiNswkuii Méed!tbl B determined at the grouindthing

stage with the assistance of County Archaeologists.

Current Land Use including membershipA§ri-Environment Scheme

Areas of land that were part of an agmvironmentschemewere given a higher weighting, as they were
considered to be amenable #nd more suitable fohabitat developmentas well as increasing the overall
landscape connectivity and integrity of restored habitats through existing positive land managédngartic

sites were given a higher weighting that rorganic. HLS, higher than ELS sites. In some cases, other criteria
such as current habitat use were also included.

Rivers at High Risk of Pollution
Particularly for habitats such as lowland meadows ams féghe presence of high levels of additional nutrient

from river pollution were considered to be a barrier to habitat restoration. Habitats such as reedbeds are
however known to cope much better with pollution.
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Presence of ChalkGreensandStreams

Thisparameter was only uskin a few of the habitat models such as fen, whemsas considered that the

pure water quality extreme pHand increased water availability created by these features would
increasédecreasethe success of lowland (particularly leasch) fen development. For wet woodland, which
overall had far greater potential for habitat creation than for other wetland types, it was considered a factor i
RSUSNN¥AYAY3I GKS ONBIFGA2Y 2F | &LISOAL f xnationaWy A OK S ¢
conservation valuer-orother habitats it was considered that the habitat would develop sufficiently regardless
of the presence of this feature.

2.2.3 Stage 6 parameters
Climate change

Natural England climate change data was used to modgbciential migration of thed chosen habitats

under climate change scenarid®or the climate change modelling parameters, the individual habitat layers
were used (e.g. Sussex NBCCVM_LF_NO_VALUE_Export_Output). Within each of these layers the MaxV
(Vulrerability to climate changdjeld was weighted (50:50) against théa§e 5 modebutputsto produce the
climate change output (8ge 6).

2.2.4 Data

In order to assess the desired parameters, dedés were sourced from the Susd@iwdiversity Recor@entre
online from free OS resourcesdfrom AREGHPM partnersncluding the Environment Agency and Natural
England (with thanks)A full list of the datasets sed can be found i\ppendix 2

The updated ARC HPM model should help us to assestipact of climate change on key wetland habitat at a landscape scale
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2.3 Detailed Method for the Model Stages

2.3.1 Stage 1 Method: Excluding Areas With No Wetland Potential

Expert opinion and literature reviews identified the following areasrasuitable for wetland habitat
development:

1 Urban areasncluding tansport networks

1 Historic &ndfill and waste sites

1 Aurtificial geology

1 Parks, gardens, allottments (where data was available)

A model was created to identifyarts of the catchmentdellg which contained these land uses and which
were therefore not able to accommodate wetland habitdtwas decided that only grid cells that were
comprised completely of an exclusion criteria, would be excluded from the niBaglre2.2). This ensured
that all the included cells had some potential for wetland habitat developmlergffect this meant that most
transport networks were not excluded, as they did not fill a 5@nea. They were still included in the
development of exclusion iteria to allow exclusion of regions where they contributed to a cell being
comprised ompletely of exclusion criteria, such as the outskrts ofan urban aredFigure2.3).

Future models may wish to reconsider some of the exclusion criteria, as fopéxahere may be potential
to create wetlands in urban areas through the use of SUDS networks.
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Figure 22. Only grid squares that were completely composed of an exclusion feature were excluded.

The grid squares highlighted gmeenare completely composed of an urban area, and are therefore excluded from the nivbaiey.
of the grid squares iblue are partly comprised @Xxclusion criteria, but alsbbave elements with no exclusion criteria. These cells
were included in the modedsthey offered some potential as wetland habitat
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Legend
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Figure 2.3Althoughnot large enaigh to fill a cell on theiown, the use of transport networks was stilmportant.

The three cells ahe centreof the top row would not have been excluded (a) as the urban area didorapletely fillthe cell.

However the presence of a road at the edge of the urban area ensured these cells were excluded (b) as they offered abfpotenti
wetland habitat restoréion.

2.3.2 Stage 2 Method: ldntifying Potential Wetland Areas

Expert opinion and literature reviews identified the following areas as inclusion areas offering potential for
wetland development:

Rivers, open and standingater (100m buffer)

Flood zonegwith 100m buffer)

Naturally wet soils / impermeable geologi@O0m buffer)
Springs and Issues

Areas accumulating water including surface water flooding
Historic flood zone areas

Groundwater flood zones

= =4 4 8 A8 -9 -2

A model was created to identify cells that contdhthese criteriaThe excluded cells frontege 1 werethen
subtracted from gge 2 grid to producafinal grid of the areas with potentiabf wetlandhabitat
development(Figure 3.2

2.3.3 Stage 3 Methodidentifying Habitat Specific Potential Wetland Areas

At this stage the model became habitat spec¢iWith the habitatpotential assessed usg habitat specific
parametersand weightingsThe initial part of this stage was to develop a model that assignedra szeach
cell,for each of the habitat parameterés such it was necessary to produce a separate model for each habits
based upon the individual parameters and weightingsece each cell had been allocated a score, the model
converted the data to raster gis. This allowed fohabitat specific weightings to be applied to each parameter
using the Weighted Overlay tool within ArcGIS 10 (see section 2.3.3.1).

29



Once the modea wererun with the weightings appliedbtage 3 outputsvere produced mappinthe areas
with the highest potential at this stage i.e. the areas with the most suitable landscape charactéoistics
given habitat A full set of the output maps for thisegje are included in thAppendices

2.3.3.1 Weightings and MultiCriteria Analysis
Weighted Overlay

The weighted overlay tool in ArcMap 10 was used to add weightings to the madaédly it was necessary to
assign values within each parameter with a value freth Bor example a slope of between 0 and 1 degree
could be assigned 9,sdope of between 1 and 2 degrees assigned 8, until the katible slopes were

assigned a valuef 1. Areas assigned 0 were excluded from the output layer (e.g. areas were the soil type we
unsuitable for the habitat being modelled)

The second stem the weighted overlay was to assign weightings between parameters. For example if slope
was moe important than elevation, sfie may be assigned a 60% weight and elevation 40%.

Both the values and weights assigned varied between halii@ied upon liteature reviews and expert
opinion, with a full list provided in the appendices.

Analytical Hierarchy Process

The Analytical Hierarchy Process (AHP) describes a deciskamgnaéd. Designed by Saaty (03RHP can be
used to increase the objectivity of muttriteria decision makingzor the current method,ather than making
comparisons between all the individual paramettwgether,the parameters were first broken down into
groups.Weightings were assigual forindividual parameters withieach group, and each group was then
given a weightindgtables of the breakdown of parameters and the weightings assigned are listed in the
Appendices).

2.3.4 Stage Method: Prioritising Areas

Particularly for habitat¢hat are fairly generalist in nature and tolerant to a range of physical environments
(such as woodland), the Stage 3 model highlights large geographical areas with the potential for restoration
that habitat. Therefore a further model was developedngithe Stage 3 outputs combined with Stage 5
parameters tary and show more locally targetesites forwith the potential for habitatdevelopment

In Stage 5, parameters which were more specific to the individual habitat being modelled could be applied.
Themethod used was similar to thaf Sage 3. Habitat specific models were developed, using specific
parameters and weightings to produce an output map detailing the final habitat potential of cells within the
catchment area.
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3. Results

3.1 Stage 1

The exclusion areaghich wereidentified as having no potential for wetland habitatgre converted to grid
cells to produce the final exclusion grids for thigge(Figure 31). Thisexcluded area accounted f@20.5ha

(1.2%) of the catchment area.

Legend N
Il Exclusions: Stage 1 0 5 10 Kilometers A
[ ]ARCArea | | |

Figure3.1{ A154 SEOt dZRSR | & WdzyadzA il ofSQ F2NJ g8ty
Catchment boundary reproduced with permission of Environment Agency.
Contains Ordnance Survey d&sCrown copyright and database rights 2015.
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3.2 Stage 2

TheStage 2 procesdentified criteria in order to map the areas which could be included in the model as
having potential for wetland creatioriFigure 3.2). After subtracting the Stage 1 exclusion grids from ttag&
2 inclusion gridsan area of 30,194 ha, or 39.2% of stedy area, was deemed suitable in principle for
wetland habitat.

Legend N
I \nclusions: Stage 2 0 5 10 Kilometers A
[ ] ARCArea | | |

Figure 32. Wetland features in catchment likely to support wetlands

Catchment boundary reproduced with permission of Environment Ag&mytains Ordnance Survey dat&rown cgyright and database rights 20I8tailed
Rivers Network data provided by Environment Agency. ContaidsanceSurvey derived da@ Crown copyright. Environment Agency 100026380.6201
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3.3 Stage 3

Within this stagefairly broad areasf wetland habitat ptential were identified. Stage 3 parameters were
intended to identify the areas with the physical cheteristics making them liketyverallto have potential for

the restoration ofeach of thewetland habitatsFor the more generalist habitats, such gimssland and
woodlands, large areas have tpetentiali 2 6 S WNEB a 2 NB By thik dssuing€idndsasédioh &8 S
number of common sense stipulations at the ground truthing stdde Stage 3 maps can be found in
Appendix 1.

The results othis stage do not mean that we could or should restore for example woodland, to every locatior
where it is shown to have potential in the HPM. It does however allow foresalopectivity and flexibility in
interpretation of the resultswhereby these more @neralist habitats can be restored outside of the areas
shown as being suitable for the restoration of specialist habitats which can only be restored to very limited
geographical areas.

For the habitats modelled with more specific niche requirementshsas lowland fens, the outputs highlight
much more limited geographicateas with the potential for restoration of these niche habitats

3.4. Stage 4

In the previous Habitat Potential Model, a Stage 4 of model validation was carried out, to assassutaey
of the Model outputs in relation to the locations of existing habitats. As the previous HPM was validated, it
was deemed unnecessary to carry out at Stage 4 process for this HPM.

3.5 Stage 5

The Stage Habitat modelsncludemore detailed inclusion and exclusion parameters for eadh@imodelled
wetland habitatsg for example specific soil sets which are only suitable for fen establishment are highlighted
and weighted highly at this stageufput mapsfrom this stagehighlightmuchmore preciseareasof potential

for the nine target habitatshan were identified irStage 3(Figures 3.3 3.11).

The outputs are showasing colousscales with thereas of highest potential for each habitaghlighted By
focusing orthe areas with the highest potentighighest scoring area®r each of the chosen hatats, the
optimum potential niche or geographical ara each habitat to occupgan be highlighted. Hatiats can still

be restored in lover scoring areas, but they Ibe slightly less appropriate in terms of location, and the
FY2dzyd 2F WO2yySOUA2y Q {KI {ofthakaitat LIE® giverRaBea, it B likéhyK S
that more than one type of habitatouldbe restored, but local expertise andcll conditions should be
assessed to decide which habitdtouldbe restored.

Themodelhighlights the potential for developingrauch more effectivevetland habitat network within the
catchment landscap€d his targeted information cabe used in a numbyeof ways including as a means by
which to approach willing landowners with land in the target land parcels to see whether they are able to
restore the target habitat.

As a means of superficially assessing the practical applications of this model éaktheorld,Figure 3.2
zooms in (arbitrarily)o the largestarea highlighted as having the potential for multiple wetland habitat types.
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It is worth notingthat the habitat potential score theoretically ranged fror®0However, because of the
differences in the weightings and parameters included, for many of the habitats the full chnvgéues(0-9)
was not achieved. The colour ranigeeach magovers the range of scores produced for eaphrticular
habitat - direct comparisons between colours grades for different habitat maps shbal&éfore not be made.

Legend

Coastal & Floodplain Grazing Marsh
Habitat Potential Score

e

B : N
. 0 5 10 Kilometers
[: ARC Area | | | A

Figure 3.3Final output maps for Coasta Flooddain Grazing Marslshowing all scores
Catchment boundary reproduced with permission of Environment Agency.
Contains Ordnance Survey data © Crowpye@ht and database rights 2016
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Legend

Fen (Base Poor)

Habitat Potential Score
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Figure 3.4Final output maps for Fen (Base Post)owing all scores

Catchment boundary reproduced with permission of Environment Agency.
Contains Ordnance Survey data. © Crowpye@ht and database rights 2016
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Legend

Fen (Base Rich)
Habitat Potential Score
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Figure 35. Final output maps for Fen (Base Rictjowing all scores

Catchment boundary reproduced with permission of Environment Agency.
Contains Ordnance Survey data. © Crown copyright and database 2igftfs
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Legend

Lowland Meadow
Habitat Potential Score
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Figure 3.6Final output map forLowland wet meadowshowing all scores

Catchment boundary reproduced witlepmission of Environment Agency. Contains Ordnance Survey data.
© Crown copyright and database rigl616
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Legend

Purple Moor Grass & Rough Pasture
Habitat Potential Score
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Figure 37. Final output map for Purple Moor Grass and Rush Pastshiewing all scores

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data.
© Crown copyright and database rigl616
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Legend
Reed
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Figure 38. Final output maps for Reedbeshowing all scores

Catchment boundary reproduced with permissiof Environment Agency. Contains Ordnance Survey data.
© Crown copyright and database rig2616
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Legend

Saltmarsh
Habitat Potential Score
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Figure 3.9Final output maps for Saltmarsshowing all scores
Catchment boundary reproduced with permission of Environment Agency. Contains Ordhawey data.
© Crown copyright and database rigl616
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Legend

Species Poor Tussocky Pasture
Habitat Potential Score
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I | |

Figure 3.D. Final output maps for Species Poor Tussocky Passim@wing all scores

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data.
© Crown copyright and database rigt616
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Legend

Wet Woodland
Habitat Potential Score
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Figure 3.1. Final output maps for Wet Woodlanghowing all scores
Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data.
© Crown copyright and database rigt616.
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3.6Largest ges with optimum potential for modelled habitats

At this stage it is useful and interestinguse the modelt@ & F NI WOl NASGAYy3IQ 6 KA OK
for the restoration of each of the ninehosen wetland habitats. The HPM can be useprtwvide a visual guide

to whereeachindividual habitatcould be developed. Fdfigures 3.2 - 3.20 (Figures 3.3 ¢ 3.20 can be found

in APPENDIX)%he best(highest scoringgite for each habitat waselected base on its potentiakize(larger

Is assumed to be bettegndits ability to create optimuntonnectivity to an existing area of threame habitat.
The following maghowsi KS WoSaild afy8QOAF2HKSEKSOI HD K Gabidtlaccdrding 2
to the new Model PLEASE NOTtRat these maps are subjective and should be subject to ground truthing.
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Contains Ordnance Survey data © Crown copyright and database rights 2016.RGB Aerial Photography © GeoPerspectives (WSCC)
Figure 312. Zooming in to thelocation with the most potential to restorea large area of
fen (base richaround South Stoke
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3.7 Stage & Climate change modelling

Climatechange is one of the key factors likely égacerbatgoressures on priority habitats across Sussex and
the UK. In fact it is likely that climate change is already influencing the niches which can support keystone
species and habitatsnd this is particularly relevant to the water environme@limate changeés bringing

new challenges in terms of enabling sites, species, humans and habitats to adapt to a changing landscape.

Adaptation to climate change is therefore a priority for conservation and environmental management, and it
was deemed important to inable a measure of climate change adaptation in the ARC HPM. The best availab
electronically represented data on climate change at the time of the creation of the new ARGvESaM,

model created by Natural England. This model has been used to generageisitial assumptions around

what may happen to wetland habitats in the ARC project area, if climate change proceeds as predicted. As
with the whole HPM model however, specialist knowledge is essential in interpreting how this information c:
be used on tk ground.

Natural England (NE) Climate change model

In 2013, Natural England developed a model that allowsspatialists to assess the vulnerability of areas of
priority habitat to climate change based on widely accepted principles of climate chdagetion for
biodiversity. They produced two versions of a National Biodiversity Climate Change Vulnerability Assessme
(NBCCVA) model. TNBCCVArovides a high level indication of the relative vulnerability of priority habitats
to climate change in fferent places. It identifies why areas are vulnerable and which possible interventions
can have the biggest impact in increasing resilience in a changing climate. This is intended to inform the
prioritisation of adaptation actions and assist in the depet@nt of adaptation strategies for biodiversity both
within Natural England externally.

The Aims bthe NBCCVMre -

i to provide a spatially explicit assessment of the relative vulnerability of priority habitats, based on
established climate change adapion principles;

i to create a suite of mapased GIS outputs at a variety of scales, which can be used (in conjunction
with other relevant spatial data) to target action to build biodiversity resilience;

i to provide a GIS baseftkcision support tool that allows the user to incorporate locally specific datasets
and select how adaptation principles are combined to reflect local circumstances and priorities.

The NBCCVMses @200 x 200m grid to assess areas of priorityitedlfor a range of parameters including :

1. Intrinsic Sensitivity to Climate Change
The model assigns high, medium or low sensitivity to direct climate change impaaftecting the
habitat itself on the basis of expert judgement and scientific literat

2. Adaptive capacity
Arange of different local factors can increase or decrease the ability of the habitat to adapt to climate
changeg to reflect this the model includes measures of fragmentation, topographic variation and
management and condition.
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3. Conservation Value
This assigns a relative value to (i) priority habitat only, (ii) priority habitat within a national designation
or (iii) priority habitat within an international designati@with the latter valued highest.

These elements are therdded together to produce an overall assessment of vulnerability. Key outputs are
maps showing the results for individual and combined metrics and the range of relative vulnerability, giving
visual representation of the areas vulnerable to climate change.

Version 1 of the data includes four of the five metrics used in the assesgsensitivity to climate change,
habitat fragmentation, topographic heterogeneity and management and condition. This first version is the
Wh @SNI f £ +dzf y SiNdagimkntafion € t@pogiapHy ¥ dadnaganient)fod the All Habitats dataset.
Where all priority habitats are included in the run, and when 2 or more habitats are found within a 200m gric
square the most vulnerable habitat overall gives its score to that square

+SNBA2Y H AyOfdzRSa I FAFIK YSUNARO 2F WO2yaSNBI G
to mitigate potential climate change effects. As the assessment is one of relative vulnerability the scores
change depending on the metridssy Of dzZRSR® ¢ KS | RRAGAZ2Y 2F (GKS wOz2y
fragmentation + topography + management + value) alters the overall vulnerability scores attributed to each
of the modelled habitats.

The following habitats modelled usitige Natual England NBCC\é#&tracted for Sussex useere:-

1 CGMc Coastal Grazing Marsh

FGM¢ Floodplain Grazing Marsh (Merged with CGM)

LF¢ Lowland Fen (the ARC HPM Base Rich and Base Poor fen data can be merged to
LMW ¢ Wet Lowland Meadows

SMc¢ Salt Marsh

PMG¢ Purple Moor Grass and Rush Pasture

DW¢ Deciduous Woodland (covers wet woodland)

RB- Reedbed

= =4 4 4 48 A8 -

There were no appropriate layers to match to our species poor tusg@dsland layer, but by merging the NE
CGM/FGM layers, the ARC HPM data could be cordparel by merging the ARC HPM fen layers, they could
be integrated with the NE NBXWA model. fie rivers (RIV) layer and the Dry Lowland Meadows layer (LMD)
could not be apropriately matched wittARGHPM data and so these were excluded.

NE classify theata within the NBCCV Assessment in 3 ways. These classification types are a) 1/2/3 or H/M/
b) 1/3 or Y/N and c) Quartiles (breaking the data in to 5 sections) using Natural Breaks. The assessment ar
the classifications created using the method in c)ralative and as such they change when you change the
area of data you are classifying (i.e. the natural breaks in the data identified by the GIS software will be sligl
different when looking at the national dataset to when looking at the more locabttite data, as there is a
different spread of data). Both of these relative classifications are relevant and valid, but need to be used
appropriately depending on the model purposes.

The natural break values representing the national spread of datar(@tural breaks values identified when
looking at the whole dataset for England) are detailed in a separate spreadsheet. These enable us to see hi
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the vulnerability data for the Sussex area looks in the national context. When creating the display ¢gymbol
in the maps) for the Sussex cut, this provideatreé local values, creatirthe ability to look at relative
vulnerability across the area of data you have. The classes and therefore the maps will look exactly the san
for Sensitivity, Management &@dition and Conservation Value as these are not relative values (they are
H/M/L or Y/N etc). However, the values for Habitat Fragmentation, Topographic Heterogeneity and the 2
versions of MaxVuln (overall vulnerability and overall vulnerability plus ceasen value) are relative and

will therefore be slightly different for national and local data cuts.

A full manual explaining the NE climate change model can be found here
http://publications.naturalengland.org.uk/publication/5069081749225472

The datasets used by Natural England for their climate charapel can be found IAPPENDIX.Ghe

datasets highlighted in bold, are similar or the same as those used uptiheted ARC HPM. There is therefore
'y StSYSyd 2F WR2dz0t S O2dzyiAy3aQ ¢gAGK NBIIFNRa (2
models which have then been-raerged to create a new output. The nature of the datasets is such however
that it was assumed that these data would not overly bias the outputs of the new Climate change HPM mod

Using the NE modea map can be generate#ligure 3.2) of the overall vulnerability of key
habitats/landscapes to climate change in the ARC catchment.

ARC project area. Overall vulnerability to Climate Change (NE data)
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Ordnance Survey Licence number 0100024655

FIGURE 3.2Map showing the overall vulnerability of habitats in the ARC catchment to climate change. Large areas of floodplain
in the lower catchment are unsurprisingly vulnerable to climate change (most likely through sea level rise), whilst #rere
notable areas of the Western Rother catchment in particular which are predicted to be affected.
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Maps of the antigated changes in habitat nichesodelled ughg the modellectlimate change scenarios can
be created for each of the ARC HPM modelled tagdi An example of th&lBACVAoutputs can be seen below
(Figure 3.22 Large areas of the Northast and mid Eat of the catchment show a higher likelihood of
deciduous woodlands being affected by climate chari@eciduous woodlands to the South and Wefst
Horsham on the River Arun are predicted to be the most heavily impacted by climate change.

Devising a land and catchment management strategy which enables key ecosystem services and functions
such as local climate regulation (See ARC Ecosystem Seepoet) and biodiversity networks to be

maintained (or even enhanced) in the face of a changing climate would be a useful and revealing exercise,
particularly in this area. Parts of this area have been highlighted by the ARC HPM as having the pmtential t
create better networks of (wet) woodlarahd there may be opportunities to limit or work with the effects of
climate change to enhance the woodland ecological network in this area in order to make it more connectec
and more resilient to climate changdsterestingly, thediverse and interconnected anciemobodland

complexes around Ebernoe commbtine Mensappear to be relatively resilient to climate change at the
moment. It is possible that this is partially because the woodland network here is aledidyonnected,
healthy,diverse and geographicalfple to adapto predictedclimaticchangegFS pers. comm)

ARC project area. Deciduous Woodland - overall vulnerability to Climate Change (NE data)
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FIGURE 3.22verall vulnerability of deciduous woodland to climate change in the ARC catchment.
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In addition to the individual targahaps which can be produced for each habitat, M@ VA also assesses
the overall vulnerability of key sites and habitats to climate change. The map Keigwe 3.23shows that
sites such as Amberley Wildbrooks, Pulborough brooks and Ebernoe @omaynot need as much action to

mitigate the effects of climate change as other sites along the Wealden greensand ridge.

ARC project area. Target areas for conservation action for Climate Change (NE data)
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FIGURE 3.23arget areas for conservation action highlighted using the NE Climate change model.

Using theARC HPM, the Stage 5 Habitat Potential Maps adepted to include the NE climate change

modelled data.

Final output maps can eund inAPPENDIX which show the new Habitat Potential Scores for each of the
modelled Habitats following changes madeaimcommodate predicted climate change impacts on the

ecological networks for each habitat. An example / comparison between the original ARC HPM output maps

and the new climate change adjusted maps is show b¢fdGURE 3.34You can see from the maps that
there are likely to be areas where the existing tatband ecological networks will either b enhanced by

climate change or byvhere habitat and ecological networks will suffer.
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Figure 324. Final2016 ARC HPMutput maps for Wet Woodlandshowing Habitat

Potential score prior to inclusion of climate change model
The map below Bowsamended outputs of the same model
once climate change adjustments have been made
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Catchment boundary reproduced with permission of Environment Agency.
Congins Ordnance Survey data. © Crown copyright and database rights 2016.

49



3.8 Spatial Relationships and Connectivity Analysis

Analysis of the spatial relationships between halstathowthat there is potential for both the total area and
the mean areaf each habitato be dramatically increased.

In the case of all the modelled habitats, the model predicts that it is possible to increase the overall area of
each habitat, the mean size of these areas, and the number of patches of each habitatsitggests that it
Is possible to reduce the mean distance between gaatch of some habitats such as reedbed

Coastal and Floodplain Grazing marsh and wet woodland are the only habitat for which the number of patct
would be reduced, however this is dte 1) the fact that the model predicts such a significant potential rise in
the size of available habitat patches and 2) po¢ential to replaceCFGM / wet woodland with rarer or more
naturalised habitats such as fen.

A comparison with the table fronhe last Habitat Potential Model shows that the model has been able to
identifyan increased areafdr2 6t YR ¢S YSIR26 FyR aLISOASa L}R22NJ
appear significant in scale, the model has also doubled the potential arealforassh, and the mean size of

the habitat patch for saltmarsh, through the restoration of onlgnére patches. There is also etlicated

potential to increase the number of patches of fen.

Purple .
Fen (Base Coastal Moor Lowland Species
. Flood Poor
Rich and . Grass wet Wet
Reedbed Saltmarsh| Plain Tussocky
Base Poor . and meadow Woodland
. Grazing Pasture
combined) Rush *
Marsh *x
Pasture
Total Area| Observed 4.3 12.1 1.3 2339.1 43 0 819.3 7388.8
(ha) Modelled| 6852.5 10980 610.3( 10084.3 21512 21224.8 15335 14858.3
Mean Observed 0.3 0.2 0.1 3.6 0.5 0 1.1 2
area (ha) | Modelled 5.5 6 35.9 24.2 10.9 9.8 8.8 4.8
Mead SD | Observed 0.2 0.2 0.1 8 0.7 0 2 1.7
(ha) Modelled 107.8 50 77.4 452 284.3 255.8 222.6 49.9
Number Observed 15 63 12 650 93 0 761 3656
of patches | Modelled 2702 2193 17 416 1964 2159 1736 3075
Average | Opserved|  996.3 476.5 O 131 474 N/A 73.8 189.5
Nearest
Neighbour
(metres) | Modelled 192 218.4 765.7 3185 242.6 229.8 227.6 212.2

* The data used folowland wet meadowdid not highlight any of this habitat in the catchment ar@is is primaly due to

weaknesses in the habitat recording system

** Due to weaknesses in the datet being used for existing habitat for species poor tussocky pasture, the observed values are like
an overestimate.

*** There were too few patches to carry odtverage Nearest Neighbour analysis for Saltmarsh

Table 3.1 Summary of patial relationships and connectivity analysis. This showg@neral pattern of potential for increased
habitat area and increased number of habitat patchasross the catchment
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4. Discussion

Thefinal outputs of theHabitat Potential Mvdels highlight that there igoodscope forthe creation ofa more
extensive andlynamic corridor of wetland habitat in the Arun and Rother catchm&he original outputs of
the model have been refined and appear to be more geographically and ecologically precise thanTiefore.
modelalsoshowsthe potential for different habitatdo occur adjacent to each another, thus ensuring a
significant increase potential habitatconnectivity and patch size

The intial processof developing the HPMemonstrated thatroughly40%of the catchment are&as potential
as wetland habitatThough this does ndiy any meansuggesthat such ahighproportion shouldbe
developed into wetland, it highlightbe fact that there are multiple opportunities tomprove the wetland
ecological network through the buffering of existing habitat as well as the creation of new habitats

Stage &assessethe physical chareteristics of cells within the catchment to highlidtdbitat specific areas

with habitatpotential. The outputs show the areas that are most highly suited in terms of physical
characteristics, to the specific habitdhe results at this stage vary gregatbetween habitatsFor habitats

such as saltmarsharge areas are deemed as unsuitable, leaving only small pockets of patéheaiial
impression gleaned from sudutputs may be that the model sverly restricted andhe spasity of the

potential for development of habitat is of limited value. However, with these habitgsiringvery specific
conditions such outputs are realistic as the habitat is necessarily contained by the physical suitability of the
environment.For the habitats modelled with morepgcific niche requirementghe outputs highlight smaller
areas that characterise the niche.

Converselyhe outputs for other habitatsuch asvet woodland, may give thinpression thahugeareas are
being highlightedandthat therefore little in terms of targetingan be gleaned. As woodland requires less
specific habitat requirements, it is to be expected that large areas coupsbtemtial woodland. Thereforéhe
output is valid given the generalist nature of the habjtahd the model can still be used to target woodland
restoration It will still be possible to further focus wet woodland habitat creation, through the exclusion of
the areas indicated as suitable fihre other wetland habitatsthrough the targeting ofvoodland creation to
those areas most likely to create the largest interconnected matrixes connecting areas of ancient wpodland
and through the targeting of woodland to reduce flooding and pollution, increase river shading for fish etc.

Examination of tb characteristics of»asting reed highlighted that songatches were located on slopes of 10
degreesor more Thisprobablyhighlights the fact that reedbeds camcur at higher slopes than usual due to
the presence of ponded water features and lakesighbr altitudes. It may also be a factor bkt

WISY SNI f AaAy JomigydicéliseBereOue th@ stze af tkeScells broadslope value was
assigned for each cell, whémrealitythere may be great variatioim topographywithin an area o60n?.

It should be noted that it could bessumel that existing habitas arelocated on the most suitable areésr

them. However, this is not necessarily the gasspecially when considering the amount of wetland depletion
which has occurred historically, and the influence of anthropomorphological factors such as the insertion of
weirs and embankments which create unnatural ponding influences, or widespread drainage and ditching o
wetland featureslt is also true that halbéts may remain in locations that were once optimal for thewt

have become less optimal due to changes in environmental conditions overTiisénabitat potential model

can be used to identify areas wheadabitat is more naturally suited, arttlerefore to focusthe restoration

of these habitaton these areas.
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The outputs of Bage 5(Figure 3.33.11) are the final outputs from the mods| highlighting the areas thahe
model believeshould be targeted for wetlahhabitat development. As witht&ye 3, the outputs are habitat
specific and there is greaariationin the areas highlighted as suitable for restoratibatween haitats. The
output for base rictien, for examplehighlightsonly a few localised siteas being suitable, andsasuch imay
be necessary tprioritise fen restoration and creation téhese areaseven thoughhey also havehigh
potential for other habitat types.

Overall, thenew model predicteda number of changes in the habitat potential for the modelled habitats. On
the whole this can be assigned to the inclusion of more accurate datasets for each hibit&abitats such as
alrfadYFNAK yR ¢SiG ¢22RflFYyR GKAA LIISIFNER G2 KI @S
enable more accurate targeting of habitastoration. The changes between the predicted areas of habitat
between the 2011 and 2016 model are summarigedable 4.1below. The changesiclude :

1 A slight decrease in the predicted potential for Base rich fen, Species poor tussock pastlu@vland
meadow, some of the more specialist habitats.

1 Aslight increase in the predicted potential for Saltmarsh and CFGM

1 A largedecrease in the poteral for wet woodland (probablgue to the addition of new flood
mitigation parameters)

1 Alarge incease in the potential for Purple moor grass and rush pastaenore common and
widespread habitat

1 A near doubling of the potential for base poor fen

1 A comparatively large (20%) reduction in the potential area for reedfdsapefully providing a more
realisticmeans of targeting this habitat to the most hydrologically and geographically suitable areas.

1 Interesting comparisons of the effect that climate change is predicted to have on the different target
habitats. In some cases the model provides goodewie that the habitat restoration work that the
ARC project has completed has been well targeted to areas which in fact become more suitable for
these habitats with climate chang@gure 4.2)

Coastal & Floodplain Grazing 9673 10084
Marsh

Fen (Base Poor) 4833 9672
Fen (Base Rich) 1404 1309
Lowland Meadow 23134 21225
Purple Moor Grass & Rush Pastur 16936 21512
Reeded 8541 6852.5
Saltmarsh 534 610
Species Poor Tussocky Pasture 16232 15335
Wet Woodland 18272 14858

TABLE 4.8howing the changes in the predictions made by the model for the potential of each individual habitat
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A comparison of the final outputmaps for Saltmarsletween 2011 and 2016 shows that the model predicts a similai
potential distribution of saltmarsh across the ARC area for both periods. The new 2016 model shows

less potential for saltmarsh restoration but in fact it shows greater potential to restorgr@ater area of saltmarsh.
Catchment boundary reproduced with permission of Environment Agency.
Contains Ordnance Survey data © Crown copyright and database rights 2011 and 2016.

It is easyto compare the outputs of the 2011 and 20dtps, such as in the maps abard-igure 4.1We can
now also assess the relative change in suitability for these habitats withteliomange as in the maps below
(Figure 4.2.
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ARC Habitat Projects - Contributing to the Lowland Meadows Ecological Network under Climate Change Scenarios
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Figure 4.2ZThemap above shows the predicted potential for lowland meadows predicted at a site at Bignor, as predicted by the

2011 HPM.flwe re-run the model to show the influence that climate change would have on the Bignor meadows site, then we

can see that with climate change, this site becomes even more important for its overall contribution to the ecological network
and the redlience of this habitat to climate change

Analysis of spatial relationships and connectiiritthe modelshows that there is great poterat for

improving connectivity both on a habitat spkcibasis, and a wider landscapennectivity basis. It would not
be plausible to develop large chains of connectivity between the more niche haitatelledsuch as fen
however these habitatsan still play an important parhiwider (vetland) habitat networksby enabling the
geographical connection divo separate wetland habitafsand by creating islas of species richness /
specation within the overall habitat network

Restrictions

Though a less coarse scafedatawas used than in many previous habitat modelling exercises, the use of a
50mx50mcell size does bring some restrictions. Openshaw (1984) defines ecological fallacy as the
assumption that the statistic or value assigriedhn area, is true across all the component parts within that
areas To use the parameter slope as an example, within a cell the slope may often have been varied, but fc
the purposes of comparing cells it was necessary to assign an average slope viatueett Therefore in

reality there may have been areas in a cell that were highly suitable and other areas that were unsuitable,
though the value for the cell would have been a single generalised vithaeigh breaking down the area into
smaller polygos may have produced finer results it was considered thapttoeessingime / capacitytaken

to achieve this did not outweigh the benefits of the possible increase in accuracy.
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As with this model reun, the availability oadditional datasets in the fture may improve the model, and if
appropriate datasets become available they should be included and the modelneln paticular, data for
the location of sea defences would be a valuable addition to the saltmarsh radtbeting the identification
of areas with potential for coastal saltmarsh creation as well as riparian saltmarsh

Humphrey et al., (2005) point out thatl habitat potential modelsnake assumptionthat all the necessary
variables have been includéd the model, which is not necemsly the case, as no Habitat Potential Model
can ever completely replicate or realistically represent natural conditions in the Tkl further criticise
that modelsare unable to take into accoum¢mporal changes in habitats. Ensuring that the ARSI model
did not suffer from this weakness, the model was designed to be transferable and easyutowéh updated
data-sets to produce up to date output¥he inclusion of parameters which prioritise connectivity between
habitats also helps ensure thtte derived habitat network is more resilient to tempogaid climatichabitat
changes which will be more able to be accommodated spatially within the habitat network.

As with any model of this type, the output is heavily dependent upon the methodsarskthedatainputs.

The model outputs are largely a representation of the reclassified values and the weightings applied to the
parameterslf different parameters and weightinggad been used, any number of different outputsuld be
possible However,in order to minimise the impact of subjectivityxtensive literature reviews and expert
opinions were used to assess tHatasetinputs into the modelthus ensuring some degree of consistency and
objectivityin their use The nature ofall computermodeling however,dictates that full objectivity is not
achievable and this should be acknowledged at the delivery stage of habitat creation and restoration

It should be remembered that thmodel isonly everintended to be used as a guide to focus habitat
development on areawithin the landscape networwhere it is most likely to be successful. Before decisions
are maderegarding physical alterations to local habitats and land managemgeoiindtruthing of the model

is essentialThe model outputs shouldeverbe viewed as a definitive answasto where to focus

restoration, but rather as a preliminary filtering tool which is then strengthened by other layers of research
and consultation with landowners and managers

Future Research

The model was designed to be interactive and therefore can fsamavhen more accurate or ufp-date
datasets become available. Whilst the model has been developed using data for the Arun and Rother
catchment area, by entering different datitne modelscan be used to produce outputs for different regions
as and where appropriate. Furthermore, the model structure could be used to map different habitat types.

Future research could carry out more in depth analysis on connectivity. Analysis of the fuhctionectivity

of habitats would be valuab)as well as a more detailed analysis of the relationship of wetland habitats to the
dryland habitat networkHPM outputs could also be reviewed in more detail with new Ecosystem Service
models to see if there arany correlations / connections to be made between Ecosystem Service provision
and ecological network creation.

As future flooding and climate change models are improved, these too could be compared more accurately

habitat potential and review furtheto establish climatically robust ecological networks across large landscape
areas.
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5. Conclusion

The model outputs highlight that there is great scope to restore and enhance wetkbitats in the Arun and
Rother @tchment. Potential for increases habitat size, as well as enhancexhoectivity between habitats

were identified. Sites with high potential for all nine modelled habitats are highlighted. Such outputs suggest
that a diverse and connected corridor of wetland habitats within the catchraega is a genuine prospect.

The output maps are intended to be used to target sites for habitat development, to ensure that
attentions are focused on areas that offer the best opportunity for success. The model outputs should be
used as guidet® identify sites with groundtruthing essential before any decisions on habitat

development are made.

As a dynamically designed mogelwas intended that these Habitat Potential Modslsould beup-

dated andperiodicallyre-run, when new or updated dataets b&ame available for inclusioi vast

range of new data has become publically available since the last ARC HPM. This ensures that the updated
ARC HPM results are more accurate in both scale and geographical tarijetmgata models have also

enable clima¢ change and flooding parameters to be included which helps to make the model more
dynamic, adaptable and realistic at a landscape scale.
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Appendices

Appendix 1:.Stage 3 Outputs

It should be noted that colour scales for these output maps vary slightly, as not all outputs generated scores
0-9 (for example for species poor tussocky grassland has no scores under 4

Legend
Stage 3: C&FGM
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— O

Coastal Flood Plain Grazing Marshtputs from Stage 3.

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data. © Crown copyrigiiteeedriggit2016
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Stage 3: Lowland Fen
s
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Fenoutputs from Stage 3.

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data. © Crown copyrigiiteeedriggit2016
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Lowland wet meadow outputs from Stage 3.

Catchment boundary reproduced with permission of Environment Age@ontains Ordnance Survey data. © Crown copyright and database2@gltis
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Legend
Stage 3: Purple Moor Grass
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Purple Moor Grass and Rush Pasture outputs from Stage 3

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Surv@yGilatan copyright and database riglt616
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Reedbed outputs from Stage 3.

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data. © Crown copyrigiteemedridgit2016
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Saltmarsh outputs from Stagas.

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Survey data. © Crown copyrigiiteemedridgit2016
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Legend
Stage 3: SPTP
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Species Poor Tussocky Pasture outputs from Stage 3.

Catchment boundary reproduced with permissiorEsivironment Agency. Contains Ordnance Survey data. © Crown copyright and databasz0dghts
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Legend
Stage 3: Wet Woodland
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Wet woodland outputs from Stage 3.

Catchment boundary reproduced with permission of Environment Agency. Contains Ordnance Surv@yGtlatan copyright and database rigl2616
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Appendix 2 Datasets Used

New or updated layer

Parameter Layer Name Supplier since last model?
Stage I Identification of proxies that will limit the creation of wetland habitats
Project Area (ARC) ARC Project area / Arun Outer SxBRC N
Urban land use OS Open data local os Y-2016
Transport Networks OS Open data local 0os Y-2016
Historic Landfill Sites Historic Landfill Sites EA Geostore Y-2016
OS Open Roads Motorway junction / Road / Roadode 0os Y
Artificial Geology DiGMapGB 625k Natural England Y-2016
Stage 1 Exclusioms for floodplain woodland only
Areas where not to plant | Floodplain woodland model buffer daté SFI/ SxBRC Y-2015
trees / allow wet wood
Land use and limitinfactors Flood Embankments_Defences EA Y¢ 2016. buffered to 8m

Areas where not to plant
trees

as an exclusion zone for
tree planting

Areas already wooded

National Forestry Inventory

FC / Open data

Y Updated

Stage I- Exclusiosfor saltmarsh only

Inferred Saltmarsh

Saltmarsh Habitat Potential Sussex

SxBRC

Y. 2015 All land outside

Communities Upper saltmarsh, enteromorpha etc this layer excluded 5m
altitude.
Non saltmarsh coastal EA BRANCH (SESRCMP) Environment Agency
communities Coastal sand dunes SS1
Intertidal boulder communities LR4
Littoral built structures LR5
Littoral rock pool communities LS64
Stage 2; Identification of areas that are suitable for the creation of wetland habitats
Landlevels = <15° OS Terrain 50 Natural England Y-2016
Rivers, Tributaries and Digital Rivers Network Environment Agency Y
Drainage channels
Flood Zones (Floods less b Flood Zone 2 EA Geostore
to higher levels)
Flood Zones (floods more Flood Zone 3 EA Geostore
frequently)
Areas which would have Historic flood zone EA Y-2016
flooded in past (and
may be able to in future)
Springs & Issues Merged map springs 2011 Internal N
(with 10m buffer)
Hydrogeology Permeability of groundwater rocks BGS 625k 2016
Open Water /Standing water oS os Y-2013
Groundwater flood zones Areas susceptible to groundwater EA Geostore Y¢ 2016
flooding
Lake or waterbody Nat Map Vector Soils NE Y-2016
Stage X, Parameters used to identify areas of each wetland habitat type
Slope &Altitude OS Terrain 50 os Y
EA
Aspect OS Terrain 50 os Y
EA
Salinity / Estuarine DRN EA Y
Salinity / Tidal & Estuarine Flood Zone 2 Environment Agency Y
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Newly downloaded 2016

Floodzone

Flood Zone 3

Environment Agency

Y

Newly downloaded 2016

Surface Water Accumulatior
and Flow Direction

Compmund Topographic Index of
Wetness

Internal

Y
Newly created 2016

Closeness to River Corrido Digital Rivers Network Environment Agency Y
Running Water Digital Rivers Network Environment Agency Y
Water Flow Digital Rivers Network Environment Agency Y
Ditch Drainage Digital Rivers Network Environment Agency Y
Geology (Bedrock) DiGiMap 625k Bedrock BGS Y
Geology (Superficial) DigiMap 625k Superficial BGS Y
Low Grade Agricultural Lan AgriculturalLand Classification map Natural England Y-2015
London and the South East (ALCO007
National Soils Data NSRI NatMap Soilscapes NE Y-2016
Organic land ESS Merged SusseOrganic ELS& HL NE Y-2016.
Used for fen models
Inferred Saltmarsh Saltmarsh Habitat Potential Sussex SxBRC Y-2016.
Communities Upper saltmarsh, enteromorpha etc Predictive not definitive
Existing Habitat Ancient Woodland NE Y
SxBRC Fen SxBRC Updatedsince 2011
SxBRC Reedbed SxBRC
SxBRC Wet Heath SxBRC
Existing MG5 (Arun NVC) SxBRC

Stage & Parameters used to prioritise the creation of different wetlan

d habitat types

River Catchment Flood Risk
(Target areas for

habitat Creation or re
wetting)

P6 & P2 areas = high
potential

P1 = medium potential
P3,4,5 = low potential

Catchment Flood Management Plan

EA Geostore

Y¢ 2016 update

Invasive Alien Species SxBRC Records SxBRC Y 2016.
Used only American mink, f
pennywort, f water lily,
hybrid knotweed, indian
balsam, himalayan balsam,
Japanese Knotweed,
Knotweed, New zealand
pigmyweed, Water fern
(azolla), giant hogweed,
parrotsfeather records
Invasive alien speciesSkunk SxBRC records SXBRC A v 2019'
52SayQu I LI
cabbage ; . . .
invasive species register,
SouthDowns National Park Boundary NE N
Areas of Oustanding Natural Beauty N
(AONB)
- . SSSI Units, Boundaries and conditions SxBRC /NE Y-2016. Unfavourable
\é\i/:;h;n / Near Designated recovering weighted
higher
SSSI Impact zones NE Y-2016
SNCI boundaries SXxBRC / WSCC Y
BOA's SxBRC / NE N
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RAMSAR boundaries Natural England ?
SAC boundaries Natural England ?
SPA boundaries Natural England ?
Local Nature Reserve Boundaries SxBRC / NE ?
Country Park Boundaries SxBRC / NE ?
Source Protection Zones EA Y-2016
Nitrate Vulnerable Zones EA Y-2016
Sensitive Area MapsRiver eutrophic EA Y-2016
{! Qa
WFD Groundwater bodies cycle 2 draft EA Y-2016
WEFD lake water bodies cycle 2 draft EA Y-2016
WEFD river water bodies cycle 2 draft EA Y-2016
WFDtransitional water bodies cycle 2 EA Y-2016
draft Usdl for saltmarsh to
showheavily modified
/defended section of lowe
Arun currently preventing
saltmarsh establishment
WFD awb_canals_frbmp (artificial wate EA Y-2016.
body)
Important areas fobirds RSPB Y-2016
Important areas for ponds Wetlands / NE Y-2016
Regionally Important Geological Sites Booth Museum Y-2016
(RIGS)
Within / Near Achaeological | Scheduled Ancient Monuments English Heritage Y
Sites
Agricultural Land Class Agricultural Land Classification map NE Y-2015.
London and the South East (ALC007)
Countryside Stewardship ESS Merged Sussex Natural England Y

Schemes

Proximity to BAP Habitat

Priority Habitat Inventory SE England

Replaces BRC BAP habit:
layer but needs to be cros
referenced with layers

below.
Proximity to existing habitat | Sussex Chalk Streams SxBRC Y
of value
Proximity to existing habitat | Greensand streams near springs Sussex Wetlands Y
of value
Proximity toexisting habitat | PMG & Rush records last 15 years SxBRC Y
Proximity to existing habitaty NE lowland dry acid grassland Natural England ?
¢ Purple Moor grass
Proximity to existing habitat | Internal, SCHIP & EA SESRCMP SxBRC / Partnership Y /Y [ 200&ata
EA
Proximity to habitats of valug Ghyll Woodland SxBRC Y
Proximity to habitats of valug Ancient woodland NE Y
Proximity to habitats of valug National Forest Inventory FC Y
Use only assumed
woodland / woodland, not
non woodland

Proximity to existingpabitats | Arun NVC Maiig Woodland codes SWT Y

Proximity to all W codes,

and to wet woodland
(W1, W4, W5, W6 & W7)
codes

Sussex Reedbeds Sussex Reedbeds Combined SxBRC Y- Updated
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Proximity to existing reedbeq Arun NVC maig reedbed codes SWT Y
Proximity to codes S4, S2
S25, S26, W2, W5a &
OV26a codes
Sussex Fens Sussex Fens Combined SxBRC Y
Proximity to existing fen Arun NVC Maig fen codes SWT New layer
Proximity to codes S25,
S26, S27, S28, M27, OV2
0oVv26, M22, M23, M26, S3
S7, S11, Mayi5, M27
Proximity to existing habitaty Arun NVC maig base rich fen SWT Y
¢ flow fed M22 codes only
Base rich Fen meadow
Proximity to existing habitat§ SWT NV base rich fen SxBRC Y
¢ flow fed M22 codes
Base rich Fen meadow
Proximity to existingpecies | Arun NVC maiq species rich meadow SWT Y
rich meadow MG5 & MG6 codes
Proximity to existing species| SWT NVC (Amberley, Waltham, Eberni SxBRC Y

rich meadow

etc)
- Species rich meadow

MG5 & MG6 codes

Proximity to existing
meadow habitat

Sussexowland wet meadow

Natural England

Proximity to existing rush Arun NVC maig rush pasture SWT Y
pasture MG10 & MG23 codes
Proximity to existing rush SWT NVGsrush pasture SxBRC Y
pasture MG10 & MG23 codes
Proximity to existing species| Arun NVC mainsptg SWT Y
poor grasslands MG1la & MG13 codes
Proximity to existing species| { 2 ¢ b-sptgQ a SxBRC Y
poor grasslands MG1lla & MG13 codes
Wet heath ARC Wet Heaths 2012 SxBRC Y
Proximity to existing heathy | SXBRC Combined Sussex heaith acid SxBRC Y
habitats grassland Proximity to water / wet
soils.
Proximity to existing coastal| NE coastal and floodplain grazing mar§  Natural England ?
and floodplain Grazing mars
Proximity to existing ponds | Sussex pond inventory SxBRC
Sussex dew ponds SxBRC Y
ARQRother ponds urban SWT Layers merged where
Open water locations SxBRC possible
Arun NVC main SWT All A codes
Proximity to existing habitat | EA BRANCH (SESRCMP) Environment Agency Y
Proximity to existing Brackish standing water AS6
saltmarsh
Proximity to existing Coastal Saltmarsh LS3
saltmarsh
Potential for saltmarsh Mudflats LS4
Stage 6 Climate change parameters
Sussex climate change SX NBCCVM PMG Natural England NewHPMlayer 2016,

predictions

thoughNElayers created
earlier
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APPENDIX: Habitat Specific Parameters

The tables below present the parameters and weightings for each of the habitat models. Due to the details
the soils and current land use parameters these are presented separately at the end sedtiasr Weightings

of 9 are high, and weightings of O or 1 are low.

Coastal and Floodplain Grazing Marslstage 3

Parameter Criteria Dataset
Value  Weight
<1 9
<2 8
<3 7
<
Slope 4 6
<5 5
<10 2
<15 1
<20 1
>20 1
Value Weight OS terrain 50
<0 9
0-5 9
5-10 9
10-25 8
Altitude 2550 6
50-75 Exclude
75100 Exclude
100
200 Exclude
>200 Exclude
Value Weight
Salinit Fluvial 9 Flood Zone 2
y FIT 6 (Tidal, tidal/fluvial areas)
Tidal 1
Flood zone3 Within Weight 9 Highestfrequency, low deptHlood risk areas
Flood Zone 2 Within Weight 5 | Low frequency, high depth flood risk areas
YES . .
Groundwater Storage / Flood Areas Areas Susceptible to groundwater flooding (EA)
. Within High Weight 9 Compound topographic index of wetness (CTI)
Areas accumulatingiater Within Moderate Weight 5
Closeness to River Corridor <100m- No Preference Digital Rivers Network
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0s
& merged S¥@ond inventory, SXBRC open water

Open Water / Standing Water No locations, Dew pond locations, ARC Rother ponds
urban, & Arun NVC main A codes
Running Water No Digital Rivers Network

Springsk Issues

Yes- Within 20m

SxBRC

Ditch Drainage

Yes

Digital Rivers Network

Soil Type

Weighted (See table below)

NSRI NatMap Soilscapes (NE)

BGS Geology (Bedrock) Digimap 625k
BGS Geology (Superficial) Digimap 625k

Suitability for Agricultural Cultivation | V&19Nted
Value
ALC 1 .
ALC 2 )
ALC 3a
ALC 3b 3
ALC 4 4 Agricultural Land Classification Map ALC007 (NE)
ALC5 g
Non Agricultural
7

Urban
All other categories Exclude

X Exclude
Likelihood of past function as C&FGN Within

(Exclude areas already
counted in Flood zone 2 & 3)

Historic floodzone

Existing Habitat

No

Ancient WoodlandNE)
SXBRC Fen

SxBRC Reedbed
SXxBRC Wet heath

73



Coastal and Floodplain Grazing Marslstage 5

South Downs National Pal
RAMSAR/SAC/SH

SSS|

AONB

BOA

SNCI

LNR

Country Park

Source Protection Zon|
Nitrate Vulnerable Zong
RiverEutrophic Sensitive Area
WFD Groundwater bodie
WFD Lake waterbodig

High
High
High
High
Mod
Mod
Low
Low
Mod
Mod
Mod
Low
Low

Parameter Criteria Dataset
River catchment flood risk (target Weighted
areas for rewetting / habitat creation)
P6 & P2 areas Hiah Catchment Flood Management Plan (EA)
P1 areas Mgdium
P3,4 &5 areas
Low
Size of potential habitat Weighted
>50Ha High
~550Ha Mod From model output
<6Ha Low
Proximity to existing CFPGM Weighted
Adjacent High . .
<250m Mod NE Coastal and floodplain grazing marsh
>250m Low
Priority Habitat Inventory SE England
& SxBRC layers
Proximityto other BAP habitat Weighted Proximity to Sussex chalk strear|
Adjacentto High Proximity to Greensand streams near sprir]
<250m Mod Proximity to existing heath & wet heat|
>250m Low Proximity to existing fer|
Proximity to existing reedbe
Proximity to ancient woodlanc
Presence of Invasive Species Weighted
1 Floating Pennywort
1 Giant Hogweed
1 Australian Swamp Stonecroj
/ New Zealand pigmyweed
1 Japanese Knotweed
I Himalayan balsam SxBRC Records
1 Water fern
1 Parrotsfeather
1 Skunk cabbage
Absent High
Present(within 50m) Low
Within Designated Sites Weighted

Designated sites,
Archaeological,

Important Bird Area,
Important Areas for Ponds &
WEFD layers
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WFD River waterbodie Mod
WFD Transitional waterbodie High
WFD awb_canals_frbm EXCLUD
IBA High
IAP High
RIGS EXCLUD
SSSI Units, Boundaries, Conditions | Weighted
Favourable High
Unfavourable recovering Med
Unfavourable no changi Low
Unfavourable declining Low
Destroyed EXCLUD
Part destroyed EXCLUD
Adjacent to designated sites Weighted
South Downs National Pai High
RAMSAR/SAC/SF High
SSS| High
SSSI Impact zon High
AONB Mod
BOA Mod
SNCI Low
LNR Low
Country Park Low
Source Protection Zoni Mod
Nitrate Vulnerable Zone Mod
River Eutrophic Sensitive Arei Mod
WEFD Groundwater bodie Low
WFD Lake waterbodie Low
WEFD River waterbodie Mod
WFD Transitional waterbodie Mod
WFD awb_canals_frbm Low
IBA High
IAP High
RIGS Mod
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Countryside Stewardshipcheme Weighted

Yes currently i©rganic HLS
Yes currently in HLS

Yes currently in Organic ELS
Yes currently in ELS

No not currently in

High
Mod
Mod
Low
Low

ESS merged Sussex
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Lowland Ferg Stage 3

Parameter Criteria Dataset

Base Poor Base Rich

Value  Weight
<1
<2
<3
<4
<5
<10
<15
<20
>20

Slope

P N WO WO O O ©

OS terrain 50

Value  Weight
<0

0-5
5-10
10-25
2550
50-75
75-100
100-200
>200

Altitude

W h 01O 00O O ©

Value Weight

Fluvial 9 Flood Zone 2
EIT 3 (Tidal, tidal/fluvial areas)

Tidal Exclude

Salinity

Highestfrequency, low deptHlood risk

Flood zone8 Within Weight 4
areas

Flood Zone 2 Within Weight 7 Low frequencyhigh depth flood risk areas

Groundwater

Storage / Flood Area YES Areas susceptible to groundwater flooding

(EA)

Areas accumulating | Within High Weight 9 | Compound topographic index of wetness
water Within Moderate Weight 5 (CTI)

Closeness to River C
Value Weight
Intersect 2
Adjacent 4
<100m 4
>100m 6

RIVERYTPE 1
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RIVERTYPE 2 & 3

<150m
>200m

Value
Intersect
Adjacent
<100m
>100m
<150m
>200m

Weight
9
9
6

Digital Rivers Network

Standing Water

Yes for fringe vegetation)

(OFS]

& Sx Pond inventory,

SxBRC open water locations,
& Arun NVC main A codes

Running Water

No

Digital Rivers Network

Springgwithin 50m)

Yes

Yes

SxXxBRC

Weighted, see

NSRI NatMap Soilscapes (NE)

Soil Type tables below Weighted, see
tables below
Geolo 1. Sandstone 1. Chalk BGS Geology (Bedrock) Digimap 625k
oy 2. Calcareous 2. Limestone BGS Geology (Superficial) Digine@pk

Current Land Use

ALC1&2 No Agricultural Land Clag®\LC007, NE)
Existing Habitat

. Ancient woodland (NE)
Ancient woodland | No EA Branch (SESRCMP) code LS3
Saltmarsh No
Model Validation N/A

Current Fen

SXBRO~en Combined
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Lowland Ferg Stage 5

Floating Pennywort
Giant Hogweed

Australian Swamp Stonecrop / New

Parameter Criteria Dataset
Base Poor Base Rich
River catchment flood risk (target a Weighted
re-wetting / habitat creation)
P6 & P2 areas High Catchment Flood Management Plan (EA)
P1 areas Mgdium
P3,4 &5 areas
Low
Size of potentiahabitat Weighted
>20Ha High
10-20Ha Mod From model output
<10Ha Low
Proximity to existing fen Weighted
Adjacent u‘gg
<500m Low
>500m SxBREens Combined
& Arun NVC
Proximity to Arun NVC codes S25, Hiah
S26, S27, S28, M27, OV24, OV26, g
M22, M23, M26, S3, S7, S11, M4,
M5, M27
Priority Habitat Inventory SE England &
SxBRC habitat layers
Closenes$o other BAP habitat
Weighted
Proximity to existing species rich meadow (
& NVC)
Adjacent High Proximity toexisting wet heath
<250m Mod Proximity to existing reedbe
>250m Low
Presence of chalk river/stream .
Borders/intercepts within 10m High SxBRChalk strears layer
Presence of greensand spring /
Stream High SxBRC Greensand streams near springs
Borders/intercepts within 10m g layer
Presence of Invasive Species Weighted

SxBRC Records
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Zealand pigmyweed
Himalayan balsam

Water fern
Parrotsfeather
Skunk cabbage
Absent High
Present Low
Weighted
Within Designated Sites High
South Downs National Patr High
RAMSAR/SAC/SH :
High
SSS High
AONB
Mod
BOA Mod
SNCI Low
LNR Low
Country Park .
. High
Source Protection Zon Mod
Nitrate Vulnerable Zone Low
River Eutrophic Sensitive Are Mod
WFD Groundwater bodies god
status
WFD Groundwater bodigsoor Low | pesignated sites, Archaeological,
status Important Bird Area, Important Areas
WFD Lake waterbodies good stat Mod | for Ponds & WFD layers
WFD River waterbodies poor statl Low
WFD Transitional waterbodie
WFD awb_canals_frbm
- - Low
IBA Low
o
High
EXCLUD
SSSI Units, Boundaries, Conditiony Weighted
Favourable High
Unfavourable recovering Med
Unfavourable no chang Low
Unfavourable declining Low
Destroyed EXCLUD
Part destroyed Low
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Weighted

Adjacent to designated sites High
South Downs National Pat High
RAMSAR/SAC/SH High
SSS High
SSSI Impact zon High
AONB Mod
BOA Mod
SNCI Low
LNR Low
Country Park High
Source Protection Zon Mod
Nitrate Vulnerable Zone Low
River Eutrophic Sensitive Are Mod
WFD Groundwater bodies goq
status Low
WFD Groundwater bodies poq
status Mod
WFD Lake waterbodies good stat
WFD River waterbodies poor statl Low
WFD River waterbodie
WEFD Transitional waterbodie Low
WFD awb_canals_frbm Mod
IBA Mod
IAP High
RIGS High
EXCLUD
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Current Land Use Weighted
Organic ELS & HLS High
Non Organic Low
Improved Grassland Low ESS Merged
Arable Field Margins No
River at high risk of pollution Weighted Water Framework Directive
High and moderate risk 1 Risk of diffuse pollution categories
Low and no risk 9
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Lowland Wet Meadow, Stage 3

Parameter

Criteria

Dataset

Slope

Value
<1

<2

<3

<4

<5
<10
<15
<20
>20

Weight

N B~ O 0O © © ©

Altitude

Value
<0

0-5
5-10
10-25
2550
50-75
75-100
100-200
>200

Weight

wWw s 0100 N 0 O © ©

OS terrain 50

Salinity

Value  Weight

Fluvial 9
FIT 2
Tidal Exclude

Flood Zone 20mitting tidal, tidal/fluvial areas)

Flood zone

Within

Flood Zone & highest flood risk areas

Groundwater Storage Areas /
Flood zones

Yes

Areas Susceptible to groundwater flooding (EA

Areas accumulating water

Within High
Within Moderate

Weight 9
Weight 5

Compound topographic index of wetness (CTI

Closeness to River Corridor

<100m- No Preference

Digital Rivers Network

Standing Water No Merged Sx Pond inventory,
Sx Dew ponds
ARC Rother urban ponds,
Open water locations &
Arun NVC main (All A codes)
Running Water No Digital Rivers Network
Springs Yesg within 50m SxBRC
Ditch Drainage No Digital Rivers Network
Soil Type Weighted NRSI NatMap Soilscapes
Suitability for Agricultural Weighted Agricultural Land Classification map (ALC007)
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Cultivation

ALC 1

ALC 2

ALC 3a

ALC 3b

ALC 4

ALC 5

Non Agricultural
Urban

All other categories

Value
Exclude
Exclude

2

2

5

9

-
Exclude
Exclude

Existing habitats
Ancient woodland
Reedbed (S4 only)

Exclude
Exclude

SxBRC layers
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Lowland Wet Meadow Stage 5

Parameter

Criteria

Dataset

River catchment flood risk (target areas for re

Weighted

wetting / habitat creation)

South Downs National Pa
RAMSAR/SAC/SH
SSS

High
High
High

P6 & P2 areas High Catchment Flood Management PI@BA)
P1 areas Medium
P3,4 &5 areas Medium
Size of potential habitat Weighted
>20Ha High
>10-20Ha Mod From model output
<10Ha Low
Proximity to existind.owland wet meadow Weighted
Adjacent High
<500m Mod Sussex lowland meadows (NE)
>500m Low
Proximity to existind.owland wet meadow Weighted
Adjacent High .
<500m Mod Arun NVC maig MG5 & MG6 codes
>500m Low
Proximity to existind.owland wet meadow Weighted
Adjacent High SWT NVC (Amberley, Waltham, Ebernoe)
<500m Mod MG5 & MG6 codes
>500m Low
Priority Habitat Inventory SE England
& SxBRC layers
Proximity to Sussex chalk strear
Closeness to other BAP habitat Weighted Proximity to Greensand streams near sprir|
Adjacent High Proximity to existing heath & wet heat
<250m Mod Proximity to existing fer|
>250m Low Proximity to existing reedbe
Proximity to ancient woodlang
Proximity to existing lowland acid dry grassla
(NE inventory)
Presence of Invasive Species Weighted
1 Giant Hogweed
1 Ja_lpanese Knotweed SxBRC Records
1 Himalayan balsam
Absent High
Present Low
Within Designated Sites Weighted
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AONB

BOA

SNCI

LNR

Country Park

Source Protection Zon
Nitrate Vulnerable Zong
River Eutrophic Sensitive Are
WFD Lake waterbodie

WFD River waterbodie

WFD Transitional waterbodig
WFD awb_canals_frbm

High
Mod
High
Mod
Low
Mod
Mod
Low
EXCLUD
EXCLUD
EXCLUD
EXCLUD

Designated sites,

IBA High | Archaeological,
IAP Mod | Important Bird Area,
RIGS EXCLUDI Important Areas for Ponds
SSSI Units, Boundaries, Conditions Weighted & WFD layers
Favourable High
Unfavourable recovering High
Unfavourable no chang Mod
Unfavourable declining Low
Destroyed EXCLUD
Part destroyed EXCLUD
Adjacent to designated sites Weighted
South Downs National Pat High
RAMSAR/SAC/SH High
SSS High
SSSI Impact zon High
AONB High
BOA Mod
SNCI High
LNR Mod
Country Park Low
Source Protection Zon Mod
Nitrate Vulnerable Zone Mod
River Eutrophic Sensitive Are Low
WFD River waterbodie EXCLUD
WFD Transitional waterbodie EXCLUD
WFD awb_canals_from EXCLUD
IBA Mod
I1AP Mod
RIGS| EXCLUD
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Current land use (agricultural) Weighted
Organic ELS & HLS High
Non Organi€LS / HLS Mod ESS Merged Sussex
Improved Grassland Low
Arable Field Margins Low

River at high risk of pollution

High and moderate risk
Low and no risk

Weightedc within zone
3 flood zone

1

9

Water Framework Directive
Risk of diffuse pollution categories
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Purple MoorGrass and RusRasture- Stage 3

Parameter

Criteria

Dataset

Slope

Value Weight
<1

<2

<3

<4

<5

5-10

10-15

1520

>20

P N OO © © © © © ©

Altitude

Value Weight
<0

0-5

5-10

10-25

2550

50-75

75-100

100200

>200

W~ 01 O N 0 © © ©

OS terrain 50

Salinity

Value Weight
Fluvial 9
FIT 3
Tidal 1

Flood Zone 2 (Omitting tidal, tidal/fluvial areas)

Flood zone
Within
Within

Weight
High
Mod

Flood Zone 3
Flood zone 2

Groundwater Storage / Flood Areas

Yes

Areas susceptible to Groundwater floodi(tgA)

Areas accumulating water

Within

Compound topographic index of wetness (CTI)

Closeness to River Corridor

<100m - No Preference

Digital Rivers Network

Standing Water No Merged Sx Pond inventory,
Sx Dew ponds,
Open water locations &
ArunNVC main (All A codes)
Running Water No Digital Rivers Network
Springs (within 20m) Yes SxBRC
Ditch Drainage No Digital Rivers Network
Soil Type Weighted NSRI Natmap soils (NE)
Suitability for Agricultural Cultivation Weighted

Value
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ALC 1 EXCLUDE

ALC 2 EXCLUDE

ALC 3a 5 Agricultural Land Classification Map ALC007 (NI
ALC 3b 5

ALCA 8

ALC 5 9

Non Agricultural 7

Urban EXCLUDE

All other categories EXCLUDE

Historic Flood Zone Weighted EA Historic flood zone
Within High

ExistingHabitat EXCLUDE Ancient Woodland (NE

SxBRC reedbed (S4 code only)
Lowland Meadow (NE & NVC MG5 & MG6
Arun & SxBRC)
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Purple MoorGrass and Rush Pastur&tage 5

Parameter

Criteria

Dataset

River catchment flood risk (target areas fo

Weighted

re-wetting / habitat creation)

South Downs National Pat

P6 & P2 areas High Catchment Flood Management Plan (EA)
P1 areas Medium
P3,4 &5 areas Medium
Size of potential habitat Weighted
>20Ha High
~10-20Ha Mod From model output
<10Ha Low
Proximity to existing PMGRP Weighted
Adjacent High . L
<500m Mod Priority habitat inventory of SE England
>500m Low
Proximity to existing PMGRP Weighted
Adjacent High
<500m Mod Arun NVC Rush pasture codes MG10 & MG23
>500m Low
Proximity to existing PMGRP Weighted
Adjacent High ) « « s
<500m Mod {2¢ bzx/ Qa wdza K LJ adu
>500m Low
Priority Habitat Inventory SE England
& SxBRC layers
Proximityto other BAP habitat Weighted Proxmlty_ to Sussex chalk streams (W'th.' n 20
- - Proximity to Greensand streams neariags
Adjacent High L
(within 20m)
<250m Mod o .
Proximity to existing heath & wet heat
>250m Low T -
Proximity to existing fen
Proximity to existing reedbe
Proximity to ancient woodlanc
Clusters of existing rush & PMG records | Weighted SXBRC PMG & Rush records last 15 years
High Within 20m
Presence of Invasive Species Weighted
1 Floating Pennywort
1 Giant Hogweed
1 Australian Swamp Stonecrdp
New Zealand pigmyweed
1 Japanese Knotweed
1 Himalayan balsam SxBR®ecords
1 Water fern
1 Parrotsfeather
1 Skunk cabbage
Absent High
Present (within 50m) Mod
Within Designated Sites Weighted Designated sites,

High

Archaeological,
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RAMSAR/SAC/SF High | Important Bird Area,
SSS High | Important Areas for Ponds
AONB High | & WFD layers
BOA Mod
SNCI Mod
LNR Low
Country Park Low
Source Protection Zoni Mod
Nitrate Vulnerable Zong Mod
River Eutrophic Sensitive Are; Mod
WFD Lake waterbodie EXCLUD
WFD River waterbodie EXCLUD
WFD Transitionaliaterbodies EXCLUD
WFD awb_canals_frbm| EXCLUD
IBA High
IAP Mod
RIGS| EXCLUD
SSSUnits, Boundaries, Conditions Weighted
Favourable High
Unfavourable recovering High
Unfavourable no chang Mod
Unfavourable declining Low
Destroyed EXCLUD
Part destroyed Low
Adjacent to designated sites Weighted
South Downs National Pat High
RAMSAR/SAC/SF High
SSS| High
SSSimpact zone High
AONB High
BOA Mod
SNCI Mod
LNR Low
Country Park Low
Source Protection Zoni Mod
Nitrate Vulnerable Zone Mod
River Eutrophic Sensitive Are; Low
WFD River waterbodie EXCLUD
WFD Transitional waterbodie EXCLUD
WFD awb_canals_frbm| EXCLUD
IBA High
IAP Mod
RIGS| EXCLUD
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Current land use (agricultural) Weighted
Organic ELS & HL High
Non Organic ELS / HI Mod ESS Merged Sussex
Improved Grasslan¢ Low
Arable Field Marginy Low
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Reedbedg Stage 3

Parameter Criteria Dataset
Value Weight
<1 9
<2 8
<3 8
<
Slope 4 !
<5 6
<10 4
<15 2
<20 1
>20 1
OS terrain 50
Value Weight
<0 9
0-5 9
5-10 9
10-25 9
Altitude 2550 8
50-75 6
75100 5
100
200 4
>200 1
Value Weight
Salinity Fluvial 9 Flood Zone 2 (dal, tidal/fluvial areas)
FIT 6
Tidal 4
Flood zone Within Flood Zone 3
Within Flood zone 3
GroundwaterFloodStorage Areas Within EA
Areas accumulating water Within Compound topographic index of wetness (CTI)
Closeness to River Corridor Weighted
Directly connected 9 Digital Rivers Network
Within 100m 5
Standing Water Yes Sx Pond inventory
SxBRC open water locations
Dew pond locations
ARC Rother ponds urban
ArunNVC main A codes
Running Water Yes Digital Rivers Network
Ditch Drainage Yes Digital Rivers Network
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Water Flow Low Water Framework Directive

Soil Type Weighted NSRI Natmap Soilscapes (NE)

Current Land Use Weighted

Low value agricultural land High Agricultural Land Classification (Grades 4 & 5)

Medium valueagricultural land Mod Agricultural Land Classification (Grades 3, 3a &

High Grade agricultural land Low 3b)
Agricultural Land Classification (Grades 1 & 2)

Historic Flood Zone Weighted

Within High EA Historic flood zone

Existing Habitat EXCLUDE Ancient Woodland (NE Habitat inventory)
Lowland Meadow (NE data,“and NVC MG5 &
aDc ! Ndzy 3 {E.w/ bzx/ Qa
SxBRC Wet Heath & Heathland

Model Validation

Current Reedbed N/A Sussex Reedbeadombined
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Reedbedg Stage 5

Parameter Criteria Dataset
River catchment flood risk (target areas f(¢ Weighted
re-wetting / habitat creation)
P6 & P2 areas High Catchment Flood Management Plan (EA)
P1 areas Medium
P3,4 &5 areas Medium
Size opotential habitat Weighted
>20Ha High
10-20Ha Mod From model output
<10Ha Low
Proximity to existing reedbed Weighted
Adjacent High .
<500m Mod SxBR®eedbed Combined
>500m Low
Proximity to existing reedbed Weighted
Adjacent High ArunNVC codes (main) S4, S24, S25, S26, W2,
<500m Mod Wb5a & OV26a codes
>500m Low
Proximity to existing reedbed Weighted
Adjacent High SWT NVC codes (main) S4, S24, S25, S26, W2,
<500m Mod W5a & OV26a codes
>500m Low
Priority Habitat Inventory SE England
. . & SxBRC layers
Clqseness to other BAP habitat —g—V"_e' hted Proximity to Sussex chalk streams (within 20
Adjacent High e -
Proximity to existing heath & wet heat
<250m Mod -~ I
Proximity to existing fer
>250m Low — -
Proximity to existing lowland meado
Proximity to ancient woodlang
Presence of Invasive Species Weighted
1 Floating Pennywort
1 Giant Hogweed
9 Australian Swamp Stonecrdp
New Zealand pigmyweed
1 Japanese Knotweed
1 Himalayan balsam SxBR®Records
T Water fern
9 Parrotsfeather
1 Skunk cabbage
Absent N High
Present (within 50m) Low
Within Designated Sites Weighted
South Downs National Pai High
RAMSAR/SAC/SH High
SSS| High
AONB High
BOA Mod
SNCI High
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LNR Low
Country Park Low
Source Protection Zon High
Nitrate Vulnerable Zong High
River Eutrophic Sensitive Are; High
WFD Lake waterbodie Mod
WFD River waterbodie Mod
WFD Transitionakaterbodies Low
WFD awb_canals_frbm Mod
IBA High
IAP High
RIGS EXCLUD
SSSI Units, Boundaries, Conditions Weighted . Designated sites,
Favourable High .
. . Archaeological,
Unfavourable recovering High .
Unfavourable no chang High Important Bird Area,
L Important Areas for Ponds
Unfavourable declining Low & WFDiayers
Destroyed EXCLUD
Part destroyed Low
Adjacent to designated sites Weighted
South Downs National Pat High
RAMSAR/SAC/SF High
SSS| High
SSSI Impact zon High
AONB High
BOA Mod
SNCI Mod
LNR Low
Country Park Low
Source Protection Zoni Mod
Nitrate Vulnerable Zone Mod
River Eutrophic Sensitive Are; Mod
WEFD River waterbodie Low
WED Transitional waterbodie Low
WFD awb_canals_frbm Low
IBA High
IAP Mod
RIGS EXCLUD
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Current land use (agricultural) Weighted
Organic ELS & HI High
Non Organic ELS / Hl Mod ESS Merged Sussex
Improved Grasslan¢ Mod
Arable Field Marging Low
River at high risk of pollution Weighted
Water Framework Directive
High and moderate risk 7 Risk of diffuse pollution categories
Low and no risk 3
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Saltmarshg Stage 3

Parameter Criteria Dataset

Value Weight

<1 9
<2 9
<3 8
Slope <4 7 OS Terrain 50
<5 6
<10 3
<15 1
<20 1
>20 1
Value Weight
Salinity Fluvial 4 Flood Zone 2 {@al, tidal/fluvial areas)
FIT 6
Tidal 9
Flood zoe (Tidal) Within Flood Zone & highest flood risk areagTidal)

Value Weight

Intersect 6
Closeness to River Corridor Adjacent 9 Digital Rivers Network
<100m 6
>100m 1
Soil Type Weighted NSRI NatMap Soilscapes (NE)
Current Land Use Weighted
ALC 1 Low Agricultural LandClass ALC007 (NE)
All other land classes Moderate
Existing Habitat EXCLUDE Ancient Woodland (NE Habitat inventory)

Lowland Meadow (NE data, and NVC MG5 &
abDc ! Ndzy 3 {E.w/ bzx/ Qa
SxBRC, Arun & SWT NVC fens

Model Validation
Current Saltmarsh

PLEASE NOTRat the location of sea defences is an important consideration when creating saltmarsh. Th
turbidity of wave action is reduced by coastal defences and therefore can indicate suitable areas where we
action is low enough to allow sediments to be la@heth and saltmarsh to establish.
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Saltmarshg Stage 5

Parameter Criteria Dataset
River catchment flood risk (target areas fqg Weighted
re-wetting / habitat creation)
P6 (UNIQUEID 92 only, FID 31) & P5 are{ High
(UNIQUEID 104 & FID 41 only) Catchment Flood Management Plan (EA)
P4areas Mod
P1, P& P3areas Low
Size of potential habitat Weighted
>50Ha High From model output
>550Ha Mod P
<6Ha Low
Proximity to existing Saltmarsh Weighted
Adjacent High o
<5km Mod Proximity to LSEA SESRCMP 20
5>10km Low
Mudflat EASESRCMBES4
Brackish standing water EBEESRCM
Proximity to Sussex chalk streams (within 50
Proximity to existing feiSxBRC + Arun&NT NV(
Closeness to other BAP habitat Weighted fen codes)
Adjacent High Proximity to existing lowland meadow (NE, &
<250m Mod Arun & SWT NVC MG5 & MG
>250m Low Proximity to PMG (Arun NVC & SWT NVC c(
MG10 & MG23)
Proximity to ancient woodlan¢NE)
Proximity to reedbed (Reedbed combined + Arur
SWT NVC S4
Presence ofnvasive Species
Spartina angelica
Crassula Helms
Giant Hogweed SxBRC Records
Japanese Knotwee
Absent High
Present Low
Within Designated Sites Weighted

South Downs National Pat
RAMSAR/SAC/SH

SSS

AONB

BOA

SNCI

LNR

Country Park

Source Protection Zon
Nitrate Vulnerable Zong

River Eutrophic Sensitive Are
WFD Lake waterbodie

WFD River waterbodie

WEFD Transitional waterbodig
WFD awb_canals_from

IBA

High
High
High

N/A

Mod
Mod
Low
Low
High
High
High
EXCLUD
Mod
High
EXCLUD
High

Designated sites,
Archaeological,

Important Bird Area,
Important Areas for Ponds
& WFD layers
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IAP Mod
RIGS| EXCLUD
SSSI Units, Boundaries, Conditions Weighted
Favourable High
Unfavourable recovering High
Unfavourable no chang Mod
Unfavourable declining Mod
Destroyed EXCLUD
Part destroyed Low
Adjacent to designated sites Weighted
South Downs National Pat High
RAMSAR/SAC/SH High
SSS High
SSSI Impact zon High
AONB N/A
BOA Mod
SNCI Mod
LNR Low
Country Park Low
Source Protection Zon High
Nitrate Vulnerable Zong High
River Eutrophic Sensitive Are High
WFD Rivewaterbodies Mod
WEFD Transitional waterbodie High
WFD awb_canals_from EXCLUD
IBA High
IAP Mod
RIGS| EXCLUD
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Current land use (agricultural) Weighted
Organic ELS & Hl Mod
Non Organic ELS / HI Mod ESS Merged Sussex
Improved Grasslang High
Arable Field Marging Low

PLEASE NOTBat the Shoreline Management Plan, developed by the Environment Agency would b
useful as an additional parameter to use for the saltmarsh prioritisation phase. This would det:
whether it is viable to remove/relocate sea defences to extend saltmarbitdia
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Species Poor Tussocky Pastyr8tage 3

Parameter

Criteria

Dataset

Value
<1

<2

<3

<4

<5
5-10
10-15
1520
>20

Slope

Weight

P N OO © © © © © ©

Value
<0
0-5
5-10
10-25
2550
50-75

Altitude

>200

75100
100-200

Weight

N 01 OO O N 00 © © ©

OS terrain 50

Value

Salinity
FIT

Tidal

Fluvial

Weight
9

Flood Zone 2 (Omitting tidal, tidal/fluvial areas)

Within

Flood zone Within

Flood Zone 3
Flood Zone 2

Groundwater Flood Zones Within

EA

Areas accumulating water Within

Compound topographic index of wetness (CTI)

Closeness to River Corridor

No Preference

Digital Rivers Network

Standing Water

Yes (Upper reach)

Sx Pond inventory
SxBRC open water locations
Arun NVC main A codes

Running Water No

Digital Riverdetwork

Springs; within 50m Yes

SWT Springs combined

Ditch Drainage No

Digital Rivers Network

Soil Type

Weighted

NSRI Natmap Soilscapes

Current Land Use
Low Grade Agricultural Land High
Medium Grade Agricultural Land Mod
High Grade Agricultural Land Low

Weighted

Agricultural Land Classification (Grades 4 &
Agricultural Land Classification (Grades 3, 3a,
Agricultural Land Classification (Grades 1 &
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Existing Habitat

EXCLUDE

Ancient woodland (NE

Existing fen (SXBRC & Arun & SWT N

Existing reedbed (SxBRC & Arun & SWT |
Existing MG5 & MG6 grassland (NE lowli
meadow habitat inventory and Arun & SWT N
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Species Poor Tussocky Pastyr8tage 5

Parameter Criteria Dataset
River catchment flood risk (target areas fqg Weighted
re-wetting / habitat creation)
P6 & Pareas High Catchment Flood Management Plan (EA)
P1 Mod
P2, P& P5areas Low
Size of potential habitat Weighted
>20Ha High
>10-20Ha Mod From model output
<10Ha Low
Proximity to existing SPTP Weighted
Adjacent High Arun & SWT NVC codes MG11a & MG13
<500m Mod
>500m Low
Proximity to Sussex chalk streams (within 50
Proximity to existing feiSxBRC + Arun & SWT N
fen codes)
Closeness to other BAP habitat Weighted Proximity to existing lowland meadow (NE, a
Adjacent High Arun & SWT NVC MG5 & MG
<250m Mod Proximity to PMG (Arun NVC & SWT NVC c(
>250m Low MG10 & MG23
Proximity to ancient woodlan(NE)
Proximity to reedbed (Reedbed combined + Arut
SWT NVC S4
Presence of Invasive Species Weighted
1 Floating Pennywort
1 Giant Hogweed
1 Australian Swamp Stonecrdp
New Zealand pigmyweed
1 Japanese Knotweed
1 Himalayan balsam SxBRC Records
1 Water fern
1 Parrotsfeather
1 Skunk cabbage
Absent High
Present(within 50m) Low
Within Designated Sites Weighted

South Downs National Pat
RAMSAR/SAC/SH

SSS

AONB

BOA

SNCI

LNR

Country Park

Source Protection Zon
Nitrate Vulnerable Zong
River Eutrophic Sensitive Are

WFD Lake waterbodie

High
High
High
High
Mod
High
Low
Low
Low
High
Low
EXCLUD

Designated sites,
Archaeological,

Important Bird Area,
Important Areas for Ponds

& WFD layers
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WEFD River waterbodie

EXCLUD

WFD Transitional waterbodie EXCLUD
WFD awb_canals_frbm EXCLUD
IBA High
IAP Mod
RIGS| EXCLUD
SSSI Units, Boundaries, Conditions Weighted
Favourable High
Unfavourable recovering High
Unfavourable no chang Mod
Unfavourable declining Low
Destroyed EXCLUD
Part destroyed Low
Adjacent to designated sites Weighted
South Downs National Pat High
RAMSAR/SAC/SH High
SSS High
SSSI Impact zon High
AONB High
BOA Mod
SNCI Mod
LNR Low
Country Park Low
Source Protection Zon Mod
Nitrate Vulnerable Zone Mod
River Eutrophic Sensitive Are Mod
WFD River waterbodie N/A
WEFD Transitional waterbodie N/A
WFD awb_canals_frbm N/A
IBA High
I1AP Mod
RIGS EXCLUD
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Current land use (agricultural) Weighted
Organic ELS & HL High
Non Organic ELS / HI Mod ESS Merged Sussex

Improved Grasslan(
Arable Field Marging

Low
Low
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Wet Woodland¢ Stage 3

Parameter

Criteria

Dataset

Slope

Value
<1

<2

<3

<4

<5
5-10
10-15
1520
>20

Weight

P N OO © © © © © ©

Altitude

Value
<0

0-5
5-10
10-25
2550
50-75
75100
100-200
>200

Weight

R W 01N 00 O O O o

OS Terrain 50

Salinity

Value
Fluvial
FIT
Tidal

Weight

[e2N{e]

Flood Zone 2 (Omitting tidal, tidal/fluvial areas)

Flood zone

Within
Within

Flood Zone 3
Flood Zone 2

Groundwater flood zones

Within

EA

Areas accumulating water

Within

Compound topographic index of wetness (CTI)

Closeness to River Corridor

Value
Intersect
Adjacent

<100m
>100m
>150m

>150m

Weight

Digital Rivers Network

Standing Water

Yes

Sx Pond inventory

SxBRC open water locations
ARC Rother pondgban

Arun NVC main A codes

Running Water

Yes

Digital Rivers Network

Water Flow

LOW/MOD

Water Framework Directive
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Soil Type Weighted NSRI Natmap Soilscapes

Current Land Use Weighted

Low Grade Agricultural Land High Agricultural Land Classification (Grades 4 &
Medium Grade Agricultural Land Mod Agricultural Land Classification (Grades 3, 3a,
High Gradé\gricultural Land Low Agricultural Land Classification (Grades 1 &
Existing Habitat EXCLUDE Ancient woodland (NE

Existing fen (SXBRC & Arun & SWT N

Existing reedbed (SXxBRC & Arun & SWT ||
Existing MG5 & MG6 grassland (NE lowl
meadow habitat inventory and Arun & SWT N
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Wet Woodlandcg Stage 5

Parameter Criteria Dataset

River catchment flood risk (targateas for | Weighted

re-wetting / habitat creation)

P6 & Pareas High Catchment Flood Management Plan (EA)
P1 Mod

P2, P& P5areas Low

Size of potential habitat Weighted

>50Ha 9 From model output

>5Ha 5

<lHa 1

Proximity to existing woodland type

Adjacent to floodplairwoodland Weighted

(Floodplain woodland layer, Arun & SWT SXBRC / SWT floodplain woodland la
NVC) 9 .

. National Forest Inventory (Assumed, Broadlg
Adjacent to Ghyll woodland 9 Coppice, Coppice with standardsiw density
Adjacent to AcientWoodland 9 ’ . '
Adjacent to other woodland types 7 Mlxed,Young treey

) SxXBRC Ghyll Woodland inventc
<250m from floodplairwoodland . :
(Floodplain woodland layer, Arun & SWT | 5 . Ancient woodland inventory (NE
NVC) ' Arun NVC Main woodland codes W1, W4, W5,
<250m from @yll woodland 5 & W7
<250m from Ancient woodland 5
<250m fromother woodland types 5
Proximity to existing fe§SxBRC + Arun & SWT N
fen codes)
. . Proximity to existing lowland meadow (NE, a
’(A:\:j?zigﬁtss to other BAP habitat \éﬂght_ed N Arun & SWT NVC MG5 & MG
<500m 5 Proximity to PMG (Arun NVC & SWT NVC ¢
~500m 1 o MG10 & MG23
Proximity toheath & wet heath
Proximity to reedbed (Reedbed combined + Arur
SWT NVC S4
Presence of chalk river/stream
Borders/intercepts 9 Chalk ream surveys
Does not border/intercept 1
Presence of greensanier/stream
Borders/intercepts 9 SXBRC Greensand stream layer
Does not border/intercept 1
Presence of Invasive Species Weighted
1 Giant Hogweed
1 Australian Swamp Stonecrdp
New Zealand pigmyweed
1 Japanese Knotweed
: SxBRC Records
1 Himalayan balsam
91 Parrotsfeather
1 Skunk cabbage
Absent High
Present (within 50m) Low
Within Designated Sites Weighted Designated sites,




South Downs National Pat

High

Archaeological,

RAMSAR/SAC/SH High | Important Bird Area,
SSS High | Important Areas for Ponds
AONB High| & WFD layers
BOA Mod
SNCI Mod
LNR Low
CountryPark Low
Source Protection Zon High
Nitrate Vulnerable Zong High
River Eutrophic Sensitive Are High
WFD Lake waterbodie Low
WFD River waterbodie Low
WFD Transitional waterbodie Low
WFD awb_canals_frbm EXCLUD
IBA Mod
IAP Mod
RIGS EXCLUD
SSSI Units, Boundaries, Conditions Weighted
Favourable High
Unfavourable recovering High
Unfavourable no chang Mod
Unfavourable declining Low
Destroyed EXCLUD
Part destroyed Low
Adjacent to designated sites Weighted
South Downs National Pat High
RAMSAR/SAC/SH High
SSS High
SSSI Impact zon High
AONB High
BOA Mod
SNCI Mod
LNR Low
Country Park Low
Source Protection Zon Mod
Nitrate Vulnerable Zoneg Mod
River Eutrophic Sensitivieeas Mod
WFD River waterbodie Mod
WFD Transitional waterbodie Low
WFD awb_canals_frbm N/A
IBA Mod
IAP Mod
RIGS EXCLUD
Archaeological Sites Exclude Scheduled Ancient Monuments
with 10m buffer
Current land use (agricultural) Weighted
Organic ELS & HI Mod
Non Organic ELS / HI Mod ESS Merged Sussex
Improved Grasslan¢ High
Arable Field Marging Low
River at high risk of pollution Weighted Water Framework Directive
High and moderate risk 9 Risk of diffuse pollution categories
Low and no risk 1
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Soils weightings for NSRI soils data

Geology SIMPLEDESC DOM_SOILS RB | BR |BP | WW | SPTP PMGRP | LM | CFPGM | SM
FEN | FEN

Aeolian silty drift Deepsilty Deep, stoneless, well drained, affected by 5 1 1 5 5 5 5 5 1
groundwater, over gravels locally

Aeolian silty drift Seasonally wet deep loam Deep, stoneless, silty, variably affected by 9 5 2 9 5 5 9 9 5
groundwater

Chalk Shallow silty over chalk Shallow, well drained, calc soils over chalk. Oftel Ex Ex Ex Ex Ex Ex Ex Ex Ex
on steep land.

Chalk Clayey over chalk Well drained calc clayey and fine silty soil over c| 1 1 1 1 Ex Ex 1 Ex Ex
/ chalk

Chalk and claywith- Shallow silty ovechalk Shallow, well drained, silty soils over chalk 1 1 1 1 Ex Ex 1 Ex Ex

flints

Chalky drift and chalk Silty over chalk Well drained, calc, fine silty soils over chalk Ex 1 1 1 Ex Ex 1 Ex Ex

Cretaceous and Jurassic| Loam over sandstone Welldrained coarse loamy and sandy soils over | Ex 1 2 1 1 1 2 1 Ex

loam and sand sands and sandstones

Cretaceous and Jurassic| Silty over sandstone Silty soils over siltstone with slowly permeable | 2 2 1 4 5 5 5 4 Ex

siltstone and sandstone subsoils and slight seasonal waterlogging

Cretaceous and Tertiary | Sandy over sandstone Well drained soils, over soft rock, mainly on heat| Ex 1 4 2 2 2 1 Ex Ex

sand and often acid

Cretaceous loam Loam over sandstone Well drained coarse and fine loamy soils over Ex 1 3 1 2 2 2 1 Ex
interbedded sands ansandstones

Cretaceous sandstone | Loam over sandstone Fine loamy soils over sandstone with slowly 2 3 6 5 5 5 6 2 Ex
permeable sub soils and slight seasonal
waterlogging

Drift over Cretaceous Seasonally wet loam tdayey | Slowly permeable seasonally waterlogged fine | 3 5 3 9 5 3 5 9 4

clay and sandstone over shale loamy over clayey, fine silty over clayey and clay
soils locally reddish

Drift over Cretaceous Seasonally wet loam to clayq Slowly permeablseasonally waterlogged fine silty 3 4 3 9 4 2 5 9 5

clay or mudstone over shale over clayey, fine loamy over clayey and clayey s

Drift over Jurassic and | Seasonally wet silty to clayey Slowly permeable seasonally waterlogged fine | 2 4 2 8 5 3 4 9 5

Cretaceous clay or over shale loamy overclayey, fine silty over clayey and claye

mudstone soils

Drift over tertiary clay Seasonally wet loam to clayg Slowly permeable seasonally waterlogged fine | 3 5 3 9 4 2 5 9 5

over shale loamy over clayey and fine silty over clayey soilg

assoawith similar clayey soils

Dune Sand & marine Mainly deep, well drained calc and non calc sang¢ 1 Ex Ex Ex Ex Ex Ex Ex 4

shingle soils

Fen peat Peat Deep peat soils 9 7 9 5 1 1 5 6 Ex

Flinty silty drift Deep silty to clay Well drainedfine silty and fine silty over clayey 1 Ex Ex 2 2 1 2 2 Ex
soils

Jurassic and Cretaceous| Seasonally wet deep clay Slowly permeable seasonally waterlogged clayey 3 2 1 5 3 3 3 5 1




clay soils with similar fine loamy over clayey soils

Jurassic ancretaceous | Silty over sandstone Deep well drained silty soils some over soft rock| Ex 1 2 2 1 1 2 Ex Ex

siltstone and sandstone

Marine alluvium Seasonally wet deep clay Deep stoneless calcareous clayey and fine silty | 9 2 1 5 4 3 5 9 9
soils

Marine andriver terrace | Deep loam over gravel Well drained fine loamy soils often over gravel | 6 2 1 3 4 1 7 5 2

gravel assoc with .

Mesozoic and Tertiary Loam over sandstone Deep well drained often stoneless coarse loamy| Ex 1 3 1 2 2 2 Ex Ex

sand and loam and sandy soils

Mesozoic and Tertiary Deep sandy Deep well drained sandy and coarse loamy soils| Ex 1 3 1 2 2 2 Ex Ex

sands

Lake or water body 4 4 4 4 1 Ex Ex Ex Ex

Sea Ex Ex Ex Ex Ex Ex Ex Ex 1

Plateau drift and clay Deep silty to clay Welldrained fine silty over clayey, clayey and fin( 1 1 1 2 1 1 2 1 Ex

with-flints silty soils

River alluvium Seasonally wet deep clay Stoneless, clayey, fine silty and fine loamy soils | 9 3 1 5 4 5 4 9 9
affected by groundwater

River terrace drift Seasonally wet de€lpam Deep fine loamy and fine loamy over sandy soils| 9 4 6 5 8 9 7 9 8
variably affected by groundwater

River terrace drift Deep loam Deep permeable mainly fine loamy soils variably| 9 3 2 5 6 5 7 9 9

affected by groundwater
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Weighting between soils for waterlogging

Geology SIMPLEDESC DOM_SOILS Weighting /
Waterlogging
Aeolian silty drift Deep silty Deep, stoneless, well drained, affected by groundwater, over gravels locally 3
Aeolian silty drift Seasonally wet deep loam | Deep, stoneless, silty, variably affected by groundwater 4
Chalk Shallow silty over chalk Shallow, well drained, calc soils over chalk. Often on steep land. Ex
Chalk Clayey over chalk Well drained calc clayey and fine silty soil over clay / chalk 1
Chalk and claywith-flints Shallow silty over chalk Shallow, well drained, silty soils over chalk 1
Chalky drift and chalk Silty over chalk Well drained, calc, fine silty soils over chalk 1
Cretaceous and Jurassic loam and sand Loam over sandstone Welldrained coarse loamy and sandy soils over sands and sandstones 2
Cretaceous and Jurassic siltstone and Silty over sandstone Silty soils over siltstone with slowly permeable subsoils and slight seasonal waterlogging 4
sandstone
Cretaceous and Tertiargand Sandy over sandstone Well drained soils, over soft rock, mainly on heaths and often acid 1
Cretaceous loam Loam over sandstone Well drained coarse and fine loamy soils over interbedded sands and sandstones 1
Cretaceous sandstone Loam over sandstone Fine loamy soils over sandstone with slowly permeable sub soils and slight seasonal waterlogging 4
Drift over Cretaceous clay and sandstone Seasonally wet loam to Slowly permeable seasonally waterlogged fine loamy over clayey, finewg@ltelayey and clayey soils 5
clayey over shale locally reddish
Drift over Cretaceous clay or mudstone Seasonally wet loam to Slowly permeable seasonally waterlogged fine silty over clayey, fine loamy over clayey and clayey 5
clayey over shale
Drift over Jurassiand Cretaceous clay or Seasonally wet silty to Slowly permeable seasonally waterlogged fine loamy over clayey, fine silty over clayey and clayey 5
mudstone clayey over shale
Drift over tertiary clay Seasonally wet loam to Slowly pemeable seasonally waterlogged fine loamy over clayey and fine silty over clayey soils asg 5
clayey over shale with similar clayey soils
Dune Sand & marine shingle Mainly deep, well drained calc and non calc sandy soils 1
Fen peat Peat Deep peat soils 9
Flinty siltydrift Deep silty to clay Well drained fine silty and fine silty over clayey soils 2
Jurassic and Cretaceous clay Seasonally wet deep clay | Slowly permeable seasonally waterlogged clayey soils with similar fine loamy over clayey soils 7
Jurassic an€retaceous siltstone and Silty over sandstone Deep well drained silty soils some over soft rock 1
sandstone
Marine alluvium Seasonally wet deep clay | Deep stoneless calcareous clayey and fine silty soils 6
Marine and river terrace gravel Deep loam ovegravel Well drained fine loamy soils often over gravel assoc with .. 3
Mesozoic and Tertiary sand and loam Loam over sandstone Deep well drained often stoneless coarse loamy and sandy soils 2
Mesozoic and Tertiary sands Deep sandy Deep well drained sanddnd coarse loamy soils 2
Sea Ex
Plateau drift and claywith-flints Deep silty to clay Well drained fine silty over clayey, clayey and fine silty soils 3
River alluvium Seasonally wet deep clay | Stoneless, clayey, fine silty and fine loamy sffiscted by groundwater 7
River terrace drift Seasonally wet deep loam | Deep fine loamy and fine loamy over sandy soils variably affected by groundwater 7
River terrace drift Deep loam Deep permeable mainly fine loamy soils variably affectedrbyndwater 7




Appendix 4 Weighting between parameters

Coastal Flood Plain Grazing Marsh

Stage 3

Variable Group Overall
Variable weighting Group Weighting Weighting
Slope 0.5 | Topography 0.25| 0.125
Altitude 0.5 0.125
Within flood zone 3 0.175 0.025
Within flood zone 2 0.1 0.0125
Groundwater flood areas 0.1 0.0125
Proximity to river 0.1 0.03125
Compmund topographic index
of wetness 0.1 0.025
Salinity 0.1 0.04375
Presence o$prings 0.0% | Hydrology/wetness 0.04375

0.25

Presence of ditch drainage 0.125 0.0125
Presence of running water 0.05 0.0125
Presence of standing water 0.075 0.03125
Soil type 1 | Soils and geology 0.2] 0.2
Suitability for agricultural 0.25 0.1
cultivation
Likelihood of past function as 0.25 | Habitat 0.3]|0.1
C&FGM
Existing Habitat 0.5 0.1
TOTAL 111
Stage 5

Variable Group Overall
Variable weighting Group Weighting Weighting
Size of potential habitat 0.3 0.05
Proximity tosame habitat 0.2 | Connectivity 0.2 0.08
Proximity to other BAP habita 0.5 0.07
River catchment flood risk 0.15 0.04375
Agri environment scheme 0.2
(ESS) 0.25 | 0.04375
Within designated site 0.2 | Selection / optimisation 0.0875
SSSI Condition 0.15 0.0375
Proximity to designated site 0.3 0.0375
Archaeology (SAMS) 0.6 0.1 | 0.06
Presence of invasive species 0.4 | Restrictions 0.04
Stage 3 score 1 | Stage 3 influence 0.45| 0.45
TOTAL 111




Lowland Fen (Base Poor)

Stage 3

Variable Group Overall
Variable weighting Group Weighting Weighting
Slope 0.6 | Topography 0.09
Altitude 0.4 0.175| 0.085
Flood zone 3 0.04 0.015
Flood zone 2 0.06 0.015
Groundwater flood areas 0.125 | Hydrology/wetness 0.06
Proximity to river 0.025 0.0075
Areas with impeded drainage 0.15 0.06
CTI of wetness 0.075 0.0225
Water flow 0.1 0.4 0.03
Salinity 0.1 0.06
Presence of ditch drainage 0.05 0.015
Presence of springs 0.1%5 0.06
Presence of standing water 0.1 0.04
Presence of runningiater 0.05 0.015
Soil type 0.6 | Soils and geology 0.25| 0.15
Geology 0.4 0.1
Suitability for agricultural 0.3 0.075
cultivation Habitat 0.175
Existing habitat 0.7 0.1
TOTAL 11
Stage 5

Variable Group Overall
Variable weighting Group Weighting Weighting
Size of potential habitat 0.2 0.05
Proximity to same habitat Conneciivity
type 0.5 0.25| 0.125
Proximity to other BAP habita 0.3 0.075
River catchment flood risk 0.1 0.04
Agri environment scheme 0.1 0.04
Presence of greensand 0.2 0.06
streams _ Selection optimisation 0.25
Within designated site 0.25 0.06
SSSI condition 0.2 0.025
Proximity to designated site 0.15 0.025
Archaeology (SAMS) 0.25 0.0225
Presence of invasive spp 0.25 | Restrictions 0.2 | 0.0%5
Risk of pollution 0.5 0.125
Stage 3 score 1 | Stage 3 influence 0.3 0.3
TOTAL 171
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Lowland Fen (Base Rich)

Stage 3
Variable Group Overall
Variable weighting Group Weighting Weighting
Slope 0.6 | Topography 0.12
Altitude 0.4 0.2 | 0.08
Flood zone 3 0.05 0.015
Flood zone 2 0.1 0.025
Groundwater flood areas 0.15 0.065
Proximity to river 0.025 0.005
CTI of wetness 0.15 | Hydrology/wetness 0.065
Water flow 0.1 0.025
Salinity 0.075 0.025
Presence of ditch drainage 0.05 0.35] 0.02
Presence of springs and 0.15
groundwater 0.05
Presence of standing water 0.075 0.0375
Presence of running water 0.075 0.015
Soil type 0.4 | Soils and geology 0.5 0.11
Geology 0.6 ' 0.14
Suitability foragricultural 0.3 0.2 ] 0.05
cultivation Habitat
Existing habitat 0.7 0.15
TOTAL 11
Stage 5
Variable Group Overall

Variable weighting Group Weighting Weighting
Size of potential habitat 0.2 0.05
Proximity to same habitat
type 0.5 | Connectivity 0.25| 0.125
Proximity to other BAP habita 0.3 0.075
River catchment flood risk 0.15

. . 0.025
Agri environment scheme 0.2 0.01
Presence of chalk streams 0.2 0.025
Within designated site 0.2 0.15| p.025
SSSI condition 0.15 | Selection / optimisation 0.0525
Proximity to designated site 0.1 0.015
Archaeology (SAMS) 0.25 0.0625
Presence of invasive species 0.25 | Restrictions 0.25| 0.0625
Risk of pollution 0.5 0.125
Stage 3 score 1 | Stage 3 influence 0.35| 0.35
TOTAL 111




Lowland wet meadow

Stage 3

Variable Overall
Variable weighting Group Group Weighting| Weighting
Slope 0.6 | Topography 0.25| 0.15
Altitude 0.4 0.1
Within flood zone 3 0.05 0.02
Within flood zone 2 0.1 0.025
Groundwater flood areas 0.1 0.03
Proximity to river 0.2 0.03
CTI ofnvetness 0.2 | Hydrology/wetness 0.25 | 0.03
Salinity 0.05 0.03
Presence of springs 0.1 0.05
Presence of ditch drainage 0.05 0.02
Presence of standing water 0.075 0.02
Presence of running water 0.075 0.02
Soil type 1 | Soils and geology 0.3]0.3
Quitability for agricultural 01
cultivation 0.4 | Habitat 0.2 0'1
Existing habitats 0.6 '
TOTAL 111
Stage 5

Variable Overall
Variable weighting Group Group Weighting| Weighting
River catchment floodisk 0.1 0.05
Size of potential habitat 0.3 0.09
Proximity to same habitat L
type 0.4 Connectivity 0.3 0.1
Proximity to other BAP habita| 0.2 0.06
Agri environment scheme 04 0.075
Within designated site 0.3 Selection botimisation 0.2 | 0.055
SSSI condition 0.1 P 0.025
Proximity to designated site 0.2 0.045
Archaeology (SAMS) 0.25 | Restrictions 0.2] 0.05
Presence of invasive spp 0.25 0.05
Risk of pollution 0.5 0.1
Stage 3 score 1 | Stage 3 influence 03| 0.3
TOTAL 111

11C



PurpleMoor Grass and Rush Pasture

Stage 3

Variable Overall
Variable weighting Group Group Weighting| Weighting
Slope 0.5 | Topography 02| 01
Altitude 0.5 0.1
Within flood zone 3 0.125 0.03
Within flood zone 2 0.1 0.0225
Groundwater flood area 0.075 0.0125
Proximity to river 0.075 0.0325
CTI ofwvetness 0.125 | Hydrology/wetness 0.0475
Salinity 0.125 0.3 ] 0.0375
Presence of ditch drainage 0.075 0.015
Presence of springs 0.125 0.0375
Presence of standing water 0.125 0.0375
Presence of running water 0.05 0.0275
Soil type 1 | Soils and geology 0.3| 0.3
Suitability for agricultural 0.4
cultivation
Existing habitat 0.4 | Habitat 02| 0.2
Historic flood zone 0.2
TOTAL 111
Stage 5

Variable Overall
Variable weighting Group Group Weighting| Weighting
River catchment flood risk 0.1 0.025
Size of potential habitat 0.2 0.05
Proximity to same habitat 0.075
type 0.3 | Connectivity 0.25
Proximity to other BAP habita 0.1 0.025
Proximity to rush & PMG
records 0.3 0.075
Agri environment scheme 0.3 0.09
Within designated site 0.4 0.275 | 0.0825
SSSI condition 0.1 | Selection / optimisation 0.03
Proximity to designated site 0.2 0.0725
Archaeology (SAMS) 0.6 | Restrictions 0.1 0.04
Presence of invasive spp 0.4 0.06
Stage 3 score 1 | Stage 3 influence 0.375| 0.375
TOTAL 11

111



Reedbeds

Stage 3

Variable Overall
Variable weighting Group Group Weighting| Weighting
Slope 0.6 | Topography 0.3| 0.17
Altitude 0.4 0.13
Within flood zone 3 0.125 0.0325
Within floodzone 2 0.075 0.0125
Groundwater flood area 0.175 0.035
Proximity to river 0.05 0.02
CTI of wetness 0.175 | Hydrology/wetness 0.25] 0.035
Water flow (speed of) 0.1 0.02
Presence of ditch drainage 0.05 0.01
Presence of Chalk streams 0.075 0.0125
t NGaSyoS 27T D 0.075 0.0125
Presence of standing water 0.025 0.025
Presence of running water 0.075 0.035
Soil type 1 | Soils and geology 0.3]0.3
Suitability for agricultural 0.4 0.06
cultivation Habitat 0.15 | 0.07
Existing habitat 0.5
Historic flood zone 0.1 0.02
TOTAL 111
Stage 5

Variable Overall
Variable weighting Group Group Weighting| Weighting
River catchment flood risk 0.2 0.05
Size of potential habitat 0.25 0.075
Proximity to same habitat 0.35| Connectivity 0.25| 0.075
Proximity to other BAP habita 0.2 0.05
Agri environment scheme 0.3 0.06
Within designated site 0.3 . Lo 0.08
SSS| Condition 0.2 Selection / optimisation 0.2 0.03
Proximity to designated site 0.2 0.03
Archaeology (SAMS) 04 L 0.06

. . . Restrictions

Presence of invasive species 0.5 0.15| 0.075
Risk of pollution 0.1 0.015
Stage 3 score 1 | Stage 3 influence 04| 04
TOTAL 111




Saltmarsh

Stage 3

Variable Overall
Variable weighting Group GroupWeighting | Weighting
Slope 0.5 | Topography 0.25| 0.125
Altitude 0.5 0.125
Within flood zon@ (idal) 0.3 0.1
Proximity to river 0.3 | Hydrology/wetness 0.25| 0.05
Salinity 0.4 0.1
Soil type 1 | Soils and geology 0.25| 0.25
Suitabilityfor agricultural 04 0.125
cultivation Habitat 0.25
Existing habitat 0.6 0.125
TOTAL 111
Stage 5

Variable Overall
Variable weighting Group Group Weighting| Weighting
River catchment flood risk 0.2 0.04
Size of potential habitat 0.3 0.06
Proximity tosame habitat 0.3 | Connectivity 0.2 ] 0.06
type
Proximity to other BAP habita 0.2 0.04
Agri environment scheme 0.2 0.06
Within designated site 0.5 Selection / optimisation 0.1
SSSl condition 0.1 P 0.25 | 0.05
Proximity todesignated site 0.2 0.4
Archaeology.(SAl\/.IS) . 0.8 Restrictions 0.25| 0.2
Presence of invasive species 0.2 0.05
Stage 3 score 1 | Stage 3 influence 03| 0.3
TOTAL 111

112



Species Poor Tussocky Pasture

Stage 3

Variable Overall
Variable weighting Group Group Weighting| Weighting
Slope 0.4 | Topography 0.1
Altitude 0.6 0.25] 0.15
Within flood zone3 0.15 0.0275
Within flood zone 2 0.1 0.02
Groundwater flood zone 0.15 0.0275
Proximity to river 0.1 Hvdroloaviwetness 0.025
CTI of wetness 0.15 | YArooy 0.25| 0.04
Presence of springs 0.1 0.0375
Presence of ditch drainage 0.05 0.0154
Presence oftanding water 0.15 0.03
Presence ofunning water 0.05 0.025
Soil type 1 | Soils and geology 0.25] 0.25
Suitability for agricultural 0.6 0.15
cultivation Habitat 0.25
Existing habitat 0.4 0.1
TOTAL 111
Stage 5

Variable Overall
Variable weighting Group Group Weighting| Weighting
River catchment flood risk 0.1 0.04
Size of potential habitat 0.35 0.06
Proximity to same habitat 0.1 | Connectivity 0.2 | 0.0675
type
Proximity to other BAP habita 0.45 0.0325
Agri environment scheme 0.4 0.1
Within designated site 0.3 . N 0.075
SSS| Condition 01 Selection / optimisation 0.3 0.05
Proximity todesignated site 0.2 0.075
Archaeology.(SAl\/.IS) . 0.4 Restrictions 0.125| 0.05
Presence of invasive species 0.6 0.075
Stage 3 score 1 | Stage 3 influence 0.375| 0.375
TOTAL 1)1

114



Wet Woodland

Stage 3

Variable Overall
Variable weighting Group GroupWeighting | Weighting
Slope 0.5 0.05
Altitude 0.5 Topography 01 0.05
Within flood zore 3 0.1%5 0.05
Within flood zone 2 0.1 0.04
Groundwater flood zone 0.2 0.07
Proximity to river 0.05 0.03
CTI of wetness 0.2 | Hydrology/wetness 0.4 | 0.07
Salinity 0.075 0.04
Water flow (speed of) 0.05 0.03
Presence of standing water 0.1 0.04
Presence ofunningwater 0.075 0.03
Soil type 0.25 0.07
Hydrology of soil type 0.3 . 0.09
Bedrocklype 01 Soils and geology 0.3 0.04
Areas with impededirainage 0.3 0.1
Suitability for agricultural 0.7 0.125
cultivation Habitat 0.2
Existing habitat 0.3 0.075
TOTAL 111
Stage 5

Variable Overall
Variable weighting Group Group Weighting| Weighting
River catchment flood risk 0.2 0.06
Size of potential habitat 0.4 0.0725
Proximity to same habitat 0.2 | Connectivity 0.2 0.025
type
Proximity to other BAP habital 0.2 0.0525
Agri environment scheme 0.15 0.05
Presence of chalk streams 0.15 0.0275
Presence of greensand 0.15 0.0275
streams Selection / optimisation 0.3
Within designated site 0.25 0.125
SSSI condition 0.1 0.05
Proximity to designated site 0.2 0.02
Archaeology (SAMS) 0.5 0.0875
Presence of invasive species 0.35 | Restrictions 0.2 | 0.0675
Risk of pollution 0.15 0.04%
Stage 3 score 1| Stage 3 influence 0.3| 0.3
TOTAL 11

11¢



Appendix 5

Contains Ordnance Survey data. © Crown copyright and database rights 2016.RGB Aerial Photography © GeoPerspectives (WSCC)
Figure 3.B. Zooming in to thelocation with the most potential to restorea large area of
coastal flood plain grazing marsbn landbetween Lyminster and Tortington
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Contains Ordnance Survey data. © Crown copyright and database rightsRRBB6&Aerial Photography © GeoPerspectives (WSCC)
Figure 3.4. Zooming in to thelocation with the most potential to restorea large area of
fen (base poor). Unsurprisingly on Amberley Wildbrooks.



Contains Ordnance Survey data. © Crown copyright atatdise rights 2016. RGB Aerial Photography © GeoPerspectives (WSCC)
Figure 315. Zooming in to thelocation with the most potential to restorea large area of
lowland wet meadow on the Black ditch, north of Rustington
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