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Summary

This report describes the results of an Important Freshwater Areas analysis of the Broadland
Rivers catchment in Norfolk and Suffolk (Figure 1). The work is intended to support the
development of the Freshwater Network, a national programme developed by Freshwater
Habitats Trust and partners to protect freshwater biodiversity. Overall, the Freshwater Network
will provide a wilder, wetter, cleaner, more connected network of freshwater and wetland
habitats, helping to stop and reverse the decline of freshwater biodiversity. The Important
Freshwater Areas analysis supports this process by allowing the prioritisation and more
effective planning of measures to protect and restore freshwater biodiversity in the project
area, helping to meet the needs of a range of policy and legislation (e.g. Environment Act 2021,
River Basin Management Plans, nutrient neutrality).

Important Freshwater Areas are locations of regional or national importance for freshwater
biodiversity typically comprising groups of designated or priority freshwater and wetland
habitats and areas with significant concentrations of freshwater Species of Conservation
Concern. Important Freshwater Areas are identified by bringing together: (a) all currently
available information on the locations of priority and designated freshwater and wetland
habitats, (b) waterbodies supporting biological assemblages classified as being at High status
under the Water Environment (Water Framework Directive) (England and Wales) Regulations
and (c) post-1988 data on the distribution of ¢.1000 freshwater Species of Conservation
Concern (mainly protected, priority and Red-listed species). The analysis covers all
freshwaters habitats and wetlands (e.g. ponds, lakes, streams, rivers, ditches, canals, fens,
bogs, rush pastures, floodplain and coastal grazing marsh, etc.).

The Broadland Rivers catchment includes some of
diverse freshwaters and wetlands. The analysis confirms the known importance of these areas

and also identifies additional important locations in the upper parts of the catchment, including

headwater systems and groups of ponds. Wetland habitats, particularly fens and marshes,

located in the alluvial river valley systems of the rivers Bure, Yare and Waveney, and the chalk

river headwaters of the River Wensum and River Bure, support some of the highest
concentrations of freshwater Species of Conservation Concern to be seen in England. Given

that data are not available from a large proportion of the headwater system and from most

ponds in the catchment, further survey work would probably identify additional important sites

amongst the catchmentsésmaller waters.

Combining both species and habitat data from the Broadland rivers catchment, 15 Important
Freshwater Areas were identified (Figure 20), including:

Ant Marshes and Broads and valley

Bure Marshes

Halvergate Marshes

Hickling and Horsey Broads and Marshes
North Norfolk ponds

River Waveney valley and marshes

River Bure valley

River Tas valley

River Tud and valley

River Wensum valley and Wendling Beck
River Yare valley

Trinity Broads and Burgh Common
Waveney and Little Ouse Fens

Winterton Dunes

Yare Marshes
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Recommendations are made for additional survey work, particularly of smaller waters, and for
prioritising practical work to maintain the special interest of the area.
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1. I ntroducti on

1.1 Important Freshwater Areas

The Important Freshwater Area (IFA) concept was developed by Freshwater Habitats Trust,
together with a range of stakeholders and freshwater specialists. Its objective is to provide all
those involved in freshwater biodiversity conservation with information needed to effectively
prioritise locations for protection and restoration of freshwater biodiversity. The IFA analysis
contributes to the concept of building a national Freshwater Network of wilder, wetter, cleaner,
more connected, freshwater and wetland habitats to stop and reverse the decline of freshwater
biodiversity.

The key principle of the IFA concept is to protect existing freshwater biodiversity hotspots,
many of which are still declining in quality, and build out from these areas by strategically
restoring and creating new high-quality habitats. This will increase the extent of high-quality
freshwater habitats and allow threatened and declining freshwater species to return to the
landscape.

The IFA approach grew out of earlier work by Freshwater Habitat Trust identifying Important
Areas for Ponds in Britain and continental Europe in the early 2000s?. Following two national
workshops, organised in 2014 and 2016 with the participation of national freshwater species
and habitats experts, major land-managing organisations and statutory bodies, to develop the
core principles of the IFA concept and methodology, the concept was then trialled in
Oxfordshire and in two Catchment Based Approach (CaBA) catchments (River Ock,
Oxfordshire and River Rye, North Yorkshire). This work was funded by Natural England, the
CaBA National Support Group and the Patsy Wood Trust.

More broadly, the development of the IFA analysis is intended to help land managers, statutory
bodies, catchment groups and others involved in freshwater management to protect
freshwater biodiversity in a more integrated manner. The approach, applying the same broad
principles of protecting and expanding from the best sites to benefit biodiversity, can be taken
at any scale regionally and nationally, and contributes to multiple policy goals including
Environment Act 2021 and the Environmental Improvement Plan, River Basin Management
Planning and development of the Nature Recovery Network?, following the Lawton principles
of creating more wildlife-rich places that are bigger in size, better habitat quality and more
ecologically connected with each other. At the landscape and catchment level, the IFA process
can be used as a working tool to identify areas which are clearly of high importance and those
areas which are likely to require further investigation to determine whether they may also be
of particular importance. In this way the IFA process helps to focus efforts on protecting and
building out from existing freshwater hotspots, and encouraging further data collection to fill
knowledge gaps.

For further information about the IFA concept and identification of the UK, see
https://freshwaterhabitats.org.uk/freshwater-network/important-freshwater-areas/.

1 https://freshwaterhabitats.org.uk/our-work/research-and-monitoring/research-
library/#:.~:text=The%20Important%20Areas%20for%20Ponds,national%200r%20international%20biodiversity%?2
Oimportance

2 http://www.europeanponds.org/wp-content/uploads/2016/12/IAP-Technical-Report.pdf

3 https://www.gov.uk/government/publications/nature-recovery-network/nature-recovery-network
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1.2 The Broadland Rivers management catchment

The Broadland Rivers management catchment covers a total area of around 3,200 km?, 84%
within Norfolk and 16% within Suffolk. The catchment is in one of the driest districts in the UK

and with annual rainfallofonl y 627 mm, appr oraveraget Ehery arehfaud f

main rivers within the Broadland Rivers management catchment: the Bure, the Waveney, the
Wensum and the Yare (Figure 1). The catchment is generally low-lying and gently undulating,
with valleys becoming wide and flat as the rivers reach the Broads (Figure 2). The underlying
geology of the Broadland Rivers catchment is dominated by chalk and limestone, consisting
of chalk to the west and alluvial deposits (Figure 3), which are a mixture of gravel, sand and
silt, to the east. Superficial glacial deposits cover much of the area and consist of sand, silt,
and clay. The catchment overlaps with seven National Character Areas: North West Norfolk,
Central North Norfolk, North East Norfolk and Flegg, The Broads, Suffolk Coast and Heaths,
South Norfolk and High Suffolk Claylands and Mid Norfolk (Figure 4).

The Broadland Rivers catchment is notable for its high density of ponds and other freshwater
habitats. Unpublished Freshwater Habitats Trust data indicates that the area has
approximately 20,000 ponds and small lakes, and 47,000 ha of freshwater wetlands, including
river floodplain, fenland, and associated low terraces. The catchment also supports mosaics
of wetland habitats including reedbeds, fens, grazing marsh, wet grassland, purple moor grass
and rush pastures, lowland meadows and wet woodland.

The Broads, located at the convergence of the main rivers, are nationally and internationally
renowned for their freshwater biodiversity, reflected in their designation as a National Park
and recognition under national and international law for wildlife and nature. The national
significance of the Broads for freshwater biodiversity is reflected in FreshwaterHa b i t at s
national Important Freshwater Landscapes analysis® which identified the Norfolk and Suffolk
Broads as one of 24 areas in England and Wales recognised for their exceptional freshwater
biodiversity (Figure 5).

The identification of Important Freshwater Areas in the present report provides a basis for the
development of projects in the catchment to protect, restore and improve connectivity and
resilience of freshwater habitats, subject to constraints of land use and land ownership, and
informed by the concept of natural ecosystem function. Projects are likely to comprise (a) work
inside the IFAs of protect and extend the range of high quality freshwater habitats and the
populations of Species of Conservation Concern and (b) work between the IFAs to increase
connectivity and species ranges.

4 https://www.metoffice.gov.uk/research/climate/maps-and-data/uk-climate-averages/u127sby66
5 https://freshwaterhabitats.org.uk/freshwater-network/important-freshwater-landscapes/
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1.3 Objectives of this Analysis
The objectives of the Important Freshwater Areas analysis for the Broadland Rivers catchment
Identify the locations of Important Freshwater Areas based on existing information on high

were to:
guality freshwater habitats and Species of Conservation Concern, and to support their

T

protection;
Facilitate a focused approach to restoration and conservation works on freshwaters in the

Sub-catchment
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major river sub-catchments: Bure, Waveney, Wensum and Yare.

Figure 1. Location map of the Broadland Rivers catchment, indicating the four
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Figure 2. Topography of the Broadland Rivers catchment.
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Figure 3. Major components of the freshwater environment in the Broadland
Rivers catchment: rivers, river floodplains and low terraces (blue); lakes and
broads (green); and alluvial, mainly coastal, marshlands (brown)®. The
catchment boundary is shown by the black line.

6 Brown, C.D., Turner, N.L., Hollis, J.M., Bellamy, P.H., Biggs, J., Williams, P.J., Arnold, D.J., Pepper, T., Maund,
S.J., 2006. Morphological and physico-chemical properties of British aquatic habitats potentially exposed to
pesticides. Agriculture, Ecosystems & Environment 113, 3071 319.
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Figure 4. The National Character Areas in the Broadland Rivers catchment.
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Figure 5. Important Freshwater Landscapes identified by Freshwater

Habitats Trust.




2. Il dent ilfmpiomrg ant Frashwater

2.1 Method overview

Identifying IFAs requires the collection and collation of data on both species and habitats of
importance. The main steps to identify the locations of high-priority areas for protecting
freshwater biodiversity are as follows:

9 Collect relevant biological, physico-chemical and geographical data;
1 Collate and verify the datasets;

1 Analyse and map data to identify sites/areas that are of high value for their freshwater
species and habitats;

2.2 The data
2.2.1 Datatypes

The data required to identify high-priority areas for freshwater conservation include:

1 Species data: primarily data for Species of Conservation Concern, i.e. Species of
Principal Importance and those which have conservation status of Nationally Scarce and
above on national lists. Indicator and regionally important species can also be included.
The data used are relatively 6 r e ¢ e nd tldirty-iyearqeniod from 1988 to 2023.

I Habitat and site data: this includes the location of Habitats of Principal Importance (i.e.
Priority Habitats), clean water sites, Water Framework Directive sites with specific
biological quality elements at High status and designated sites (e.g. SSSIs, SACs) of
importance for freshwater.

1 Landscape, landuse and geology data: including the extent of floodplain, semi-natural
landuses like woodland and unimproved grassland.

1 Ordnance Survey and Natural England data: particularly the location of water bodies
in the landscape.

2.2.2 Data sources and GIS software

Data to support the identification of Important Freshwater Areas came from a variety of
sources. A lot of the data is open-access and published by government departments,
agencies, public bodies and local authorities’. The Water Framework Directive (WFD) data
under the Water Environment (WFD) Regulations 2017 is available from the ArcGIS Online
Portal with data made freely available by Environment Agency (2019 Classification rivers
canals Surface Water Transfers, cycle 3. Item created: Nov 2, 2020, Item updated: Sep 8,
2022)8. The locations of designated sites and Priority Habitats/ Habitats of Principal
Importance in The Broadland Rivers catchment were established using the Natural England
Open Data Geoportal dataset https://naturalengland-defra.opendata.arcgis.com/, including:

1 SSSI (Database date: 23/01/2024)

1  Special Areas of Conservation (England) (Database date: 19/10/2023)
1 National Nature Reserves (England) (Database date: 17/11/2023)
1 Local Nature Reserves (England) (Database date: 20/10/2023)

7 https://data.gov.uk/
8 https://www.arcgis.com/home/item.html?id=acd3c5fc07fd491dbce3c3a61b5ad0c3
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1  Special Protection Areas (England) (Database date: 06/06/2023)

1 Priority Habitats Inventory (England) (Database date: 23/1/2024)

1  OS Priority Ponds with Survey data (England) (Database date: 5/4/2022)
9 Priority Lake Habitats (England) (Database date: 14/9/2023)

1 Chalk Rivers (England) (Database date: 1/4/2022)

Data on species were obtained from the following complementary sources:

1 National Biodiversity Network (NBN). (See Appendix 1 for Data Provider; NBN Atlas
occurrence download at https://nbnatlas.org accessed on 17/1/2024)

1 Local record centres: we obtained species data from Norfolk Biodiversity Information
Service (NBIS) and Suffolk Biodiversity Information Service (SBIS).

1 Expertrecorders: records from the Aquatic Coleoptera Conservation Trust® were provided
to us by the Norfolk Beetle Recorder Martin Collier and by the national beetle recorder
Garth Foster for the beetle records of the Norfolk County. Carl Sayer and Helen Greaves
provided data from his

Records included in the analysis should have resolutions at least 1 km? or higher (i.e. with two
letters and at least four digits with the Easting and Northing are each in units of 1 km according
to the Ordnance Survey National Grid reference system (OSGB).

Maps shown in this report were produced using Es
ALight Gray Camvwyasd®, dwmhiaclwi th the following attr
Gar mi n, Foursquar e, FAO, METI / NASA, USGSo

2.3 Key datasets

2.3.1 Freshwater Species of Conservation Concern

Freshwater plant and animal Species of Conservation Concern are those which are either rare
or declining according to national or international legislation and red lists including:

1 The International Union for Conservation of Nature (IUCN), which uses standard criteria
based on species population decline and the risk of extinction.

1 National Red lists, which are increasingly standardised on IUCN-type criteria. The older
l'ists are still based on a speciesd distributioc
in 16-100 hectads (10 x 10 km square) in Great Britain, it is considered Nationally Scarce.

9 Species of principal importance are those listed under Section 41 of the Natural
Environment and Rural Communities (NERC) Act 2006. These species are also commonly
called Priority Species or BAP species, including those Priority Species that are most
threatened, in greatest decline, or where the UK holds a significant proportion of the global
population. Each country in the UK has its own list of Species of Principal Importance which
is based on the list for the UK. The English list includes 943 species of principal
importance®?, and about 10% of these are aquatic or associated with freshwaters.

9 Species requiring special protection are also listed in schedules of the Wildlife and
Countryside Act (WCA) 1981 and in Annex Il of the Habitats Directive.

9 https://www.latissimus.org/
10 https://www.gov.uk/government/publications/habitats-and-species-of-principal-importance-in-england
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9 Species can accumulate conservation designations. For example, otters are protected
under Wildlife and Countryside Act 1981, Annex Il of the Habitats Directive and also as
Species of Principal Importance. Inevitably, this can be confusing and the Joint Nature
Conservation Committee (JNCC) maintains an up-to-date spreadsheet which collates the
various conservation designations for species of conservation concern?i.

1 For the identification of Important Freshwater Areas, a broad list of Species of Conservation
Concenwas drawn up including aquatic speci
are dependent on an aquatic species (e.g. the Frogbit Smut). A small selection of indicator
species which are not of conservation concern were also included:

0 Stoneworts because they are indicators of a Habitat Directive Annex | habitat
type'? and clean water habitats.

0 Species indicators of Exposed Riverine Sediments.

1 Water shrews, which are very vulnerable to pollutants, including pesticides, and to drainage
schemes and bank clearance. The level threats for this species are currently uncertain
because they are never very abundant and therefore difficult to monitor?3,

The list of Species of Conservation Concern used for this analysis included a total of 963
species, with 344 plants and lichens, 592 invertebrates and 27 vertebrate species (see
summary in Table 1). The full list can be requested from Freshwater Habitats Trust.

2.3.2 Habitats of Principall mport ance (O6Pniority Habi

Habitats of Principal Importance are those that have been identified as needing special
protection in the UK and were originally identified as those that were the most threatened and
requiring conservation action under the UK Biodiversity Action Plan between 1994 and 1997,
and later amendments. They are notable because: they either support high-value species and
biological communities (either because they are very diverse or special in some other way),
or they have declined in extent or quality.

A UK list was first drawn up, but as a result of devolution, each country in the UK now has its
own list of Habitats of Principal Importance, also commonly called Priority or BAP Habitats. In
England, Habitats of Principal Importance are listed on Section 41 of the Natural Environment
and Rural Communities (NERC) Act 2006 (England). Those relevant to freshwaters and
wetlands which were included in the Important Freshwater Areas analysis described in this
report are listed in Table 2.

11 https://incc.gov.uk/our-work/conservation-designations-for-uk-taxa/
12 Habitat Directive 3140: Hard oligo-mesotrophic waters with benthic vegetation of Chara spp.
13 https://mammal.org.uk/british-mammals/water-shrew

12
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Table 1. Summary of the Important Freshwater Areas list of Species of
Conservation Concern (SoCC)

Taxonomic group

Plants: flowering plants

Plants: mosses, liverworts, ferns, quillworts, horsetails,

stoneworts

Lichens

Invertebrates:

Invertebrates:

Invertebrates:

Invertebrates:

Invertebrates:

Invertebrates:

Invertebrates:

Invertebrates:

water and semi-aquatic beetles
true flies

caddis flies

mayflies and stoneflies

true bugs

dragonflies and damselflies
molluscs

crustaceans, spiders, lacewings,

alderflies, anemones, bryozoans, leeches, worms

Vertebrates: fishes

Vertebrates: amphibians and reptiles

Vertebrates: mammals

Total:

Number of SoCC

202

130

12

277

122

74

29

27

21*

23

19

19

963

* Including 7 locally-important dragonflies and damselflies species in East Suffolk, East
Norfolk and West Norfolk vice counties recognised by the British Dragonfly Society*

2.3.3 Wat e

r Framewor k Di

rect

ve Ohigho

Water Framework Directive (WFD) classification tools under the Water Environment (WFD)
Regulations categorise waterbodies according to the ecological health of their biological
communities and physico-chemical characteristics into five categories: High, Good,
Moder at e, Poor and Bad.

14 https://british-dragonflies.org.uk/recording/priority-sites/
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out 6 pol i cy,lifawatenhodehasaHigp dtagus for its macroinvertebrate community
but Moderate status for fish, its overall status will be Moderate.

WEFD 'High status' can be defined as the biological, chemical and morphological conditions

associated with no or very low human pressure. There are very few rivers and only one lake
classified as 6Highé status in Engl anHemicaHowever ,
elements used to give an overall WFD status can be reviewed individually including fish,
macroinvertebrates, plants (macrophytes and phytobenthos), water quality and
hydrogeomorphology. Sites which an@eqg.fisHi ghd st at u
invertebrates) are, by definition, as good as they can get for that element. Inherently these

are sites of high conservation interest which require protection.

WFD data is available for a selection rivers, larger streams and lakes of 50 ha or more, and

for a few small water bodies (ponds and small lakes) that are specifically cited in European
protected areas (i.e. Special Areas for Conservation).

Table 2. Freshwater and wetland Habitats of Principal Importance

Habitat name | Descriptions

Rivers A wide range of river types are included, encompassing all natural and
near-natural running waters in the UK. This habitat type includes
headwater streams, chalk streams, active shingle rivers and streams and
rivers with high hydromaorphological or ecological status.

Eutrophic Nutrient-rich waterbodies typically found in lowland England including
standing natural lakes, reservoirs and gravel-pit lakes but excluding small

waters standing waters like field ponds. Often degraded by nutrient enrichment.
Mesotrophic Relatively infrequent in the UK, these lakes have medium levels of

lakes nutrients. They are largely confined to the margins of upland areas in the

north and west. Mesotrophic lakes are extremely important for a suite of
rare aquatic plants and fish.

Oligotrophic These low nutrient lakes usually have catchments on hard, acid rocks

and dystrophic and are found mostly but not exclusively in the uplands. They support

lakes relatively sparse plant communities dominated by specialist plants like
shoreweed.

Ponds This habitat type covers High Quality Ponds defined according to a set of
biological criteria, thought to represent about 20% of the total pond
resour ce. Priority ponds are ofte

including grassland, heathland, woodland, wetlands, sand dune systems
and floodplain mosaics.

Blanket bog Blanket bogs are peatland habitats which are exclusively rain-fed. They
are extensive primarily in the uplands and in western England but can in
other upland areas where conditions are cool and wet.

Lowland Peatland ecosystems in areas such as the heads of estuaries, along

raised bog river floodplains or in natural depressions where waterlogging leads to
the accumulation of peat, eventually forming a dome above the
groundwater level which fed primarily by rain water. In England mainly
but not exclusively found in the north-west.

14



Habitat name

Coastal and
floodplain
grazing marsh

Lowland fens

Upland
flushes, fens
and swamps

Reedbeds

Purple Moor
Grass and
Rush
Pastures

Wet woodland

Aquifer-fed
naturally
fluctuating
water bodies

Descriptions

Grazing marshes are periodically inundated grassland with a network of
ditches which are often rich in plants and animals depending on clean
water and a long history as wetland habitats. Grazing marshes are
particularly important for wetland birds.

Fens are peatlands which receive water and nutrients from the soil, rock
and ground water as well as from rainfall. Species-rich fens can support
very diverse communities of plant and animals. Larger fen sites are
largely confined to the East of England, but smaller fens occur
throughout the country.

Fens located on peat or mineral-based substrate in upland situations,
which receive water and nutrients from surface and/or groundwater
sources as well as rainfall. This habitat type is widespread but local and
often occurs in small patches as part of upland wetland mosaics.

Reedbeds are wetlands dominated by stands of the common reed
Phragmites australis. They often occur as part of a mosaic of habitats
including fen, wet woodland and wet grassland. Reedbeds tend to
support species poor plant and invertebrate communities but are one of
the most important habitats for birds in the UK.

Pastures defined by their plant community - purple moor grass and
rushes - which often occur in a mosaic with other habitat types like wet
heath, grassland and wetlands. Most commonly, but not exclusively,
found on acid soils in lowland areas of south-western England.

A relatively broad woodland type which occurs on poorly drained or
seasonally-wet soils usually, but not exclusively, with alder, birch and
willow. Often found as part of a mosaic of other woodland or wetland
habitats, e.g. in fens or on floodplains.

In England, this habitat type is only represented by the meres of Norfolk
which occur over chalk in Breckland (not recorded in the Broadland
Rivers catchment). Aquifer-fed naturally fluctuating water bodies are
temporary ponds with fluctuating in water level, including periods of
drying out.

2.4 Criteria for identifying Important Freshwater Areas

Identification of IFA is based on a set of criteria using information about species and habitats
within the assessment area (Table 3). IFA are generally identified in four ways. They can be:

1
T

Water-dependent designated freshwater sites

Area rich in Species of Conservation Concern, including the presence of restricted

species

Habitats of high biological quality and

Areas recognised by local knowledge as important for freshwater biodiversity but which
are not identified using the other criteria.

The IFA analysis distinguishes between Species of Conservation Concern with a restricted
national distribution, e.g. Veilwort (Pallavicinia lyellii), and those which are still relatively
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widespread but are included on priority and red lists because of widespread declines, e.g.
White-clawed crayfish (Austropotamobius pallipes). The conservation of restricted species is
a high priority in order to prevent local extinctions and maintain the species pool at catchment
scale (see Section 3.4.3 for further details).

Table 3. Important Freshwater Area criteria

Criteria

1. Water-dependent
designated site

Sub-criteria Comment

None Water-dependent nationally
designated sites are automatically
IFAs. Nationally designated sites
consist of Sites of Special Scientific
Interest (SSSIs), National Nature
Reserves (NNRs), Ramsar wetlands
of international importance (Ramsar
Sites), Special Areas of Conservation
(SACs) and Special Protection Areas
(SPASs)

AND/OR

2. Species

2a. Diversity hotspot
(number of Species of
Conservation Concern in
a1 km square) Both sub-criteria need to be met
2b. Presence of a

restricted Species of

Conservation Concern

AND

(i.e. both species and habitat criteria must be met)

3. Habitat

3a. WFD High biological

element At least one of these criteria must be

met

The extent and density of clean water
can sometimes be used as a proxy
for species data

3b. Habitat of principal
importance

3c. High concentration
of clean water sites

OR

4. Other, for data
deficient areas

IFAs identified based on expert knowledge, or that qualify
because of another reason (e.g. the last remaining population for
a particular species, or a high-quality habitat not recognised as a
habitat of principal importance)
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3. I mportant Fr eshBvradeaed!| aAmc aRi

Catchment

3.1 Water-dependent designated sites

The location of nationally designated sites in The Broadland Rivers catchment was established
using the Natural England dataset of habitats of principal importance from
https://naturalengland-defra.opendata.arcgis.com/. The Broadland Rivers catchment includes
a large number of sites of national and international importance for their freshwater and
wetland wildlife (Figure 6). Out of a total of 101 Sites of Special Scientific Interest (SSSIs) in
the catchment, 65 are water-dependent based on the presence of freshwater habitats or
species as the 'features of interest' included in the citation of each site, as well as the
occurrence of freshwater and wetland habitats of principal importance (see Appendix 2). Some
sites have multiple designations. For instance, Redgrave and Lopham Fens SSSI located at
the upstream area of River Waveney is also designated as a National Nature Reserve, a
Special Areas of Conservation (SAC) and a Ramsar site, indicating its importance in both
national and international contexts. Similarly, The Broads area comprises 27 SSSIs with
overlapping Ramsar, SAC and Special Protection Area (SPA) designations®®, highlighting the
regional, national, European and international importance of the area (see Appendix 2). The
entire main channel of the River Wensum is designated as a SSSI, running from the River Tat
upstream to Norwich downstream.

Designations offer some degrees of protection to these sites, especially those owned or
overseen by nature conservation organizations or sympathetic landowners. For instance,
Norfolk Wildlife Trust manages over 60 nature reserves covering almost 5,000 hectares of the
c o u nt yd®, svhilé suffolk Wildlife Trust also manages 50 nature reserves covering over
2,900 hectares’. However, even well-managed freshwater sites are often vulnerable to
harmful effects from their surrounding environment, including hydrological changes, water
pollution, atmospheric deposition, and the presence of non-native invasive species. For
example, Marsh Frogs (Pelophylax ridibundus) and Killer Shrimp (Dikerogammarus
haemobaphes) have been found in locations around The Broads and could be dispersed
elsewhere!s,

15 Except for Damgate Marshes, Acle, which does not have the SPA designation.

16 https://www.norfolkwildlifetrust.org.uk/our-work/vision-and-strategy/managing-our-land-wildlife

17 https://www.suffolkwildlifetrust.org/nature-reserves

18 Regional IAS Management Plan (RIMP) for the East of England https://nnnsi.org/assets/Uploads/RAPID-East-
of-England-RIMP-2-min.pdf
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Figure 6. Water-dependent Sites of Special Scientific Interest (SSSIs), Ramsar
Sites, Special Protection Areas (SPAs), Special Areas of Conservation (SACs)
and National Nature Reserves (NNRs) and Local Nature Reserves (LNRs) in the
Broadland Rivers catchment, indicating many sites with multiple designations
(overlapping).
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3.2 Habitats of Principal Importance (&riority Habitatsg

Aquatic and wetland Priority Habitats in the study area include priority ponds and priority lakes,
priority rivers (including headwaters), chalk rivers, and Habitats of Principal Importance (i.e.
lowland fens, coastal and floodplain grazing marsh, reedbeds, lowland meadows, and purple
moor grass and rush pastures) (Figure 7).

A brief description of each Priority Habitat type (see Section 2.2.2 for data sources) in The
Broadland Rivers catchment is given below:

1 Priority Ponds: Priority Ponds are surveyed waterbodies that have a particularly high
conservation value: usually because they support rich assemblages. They are classified as
being at 6éGood6 st @he BredictivenSlystem fdr Mdtimérissy s§stem
developed by Freshwater Habitat Trust'®, supporting important freshwater species or have
rare community types. There are 45 priority ponds currently known within the catchment,
with sizes ranging from 64 m? to 1,869 m? (except for one site in the original dataset with a
size of over 5 ha in the Upton Broad and Marshes SSSI, which is not considered as a pond
and excluded here. Nevertheless, as the site is within a water-dependent designated site,
it has already met the IFA criteria). However, it is likely that many others remain
undiscovered because of lack of data as typically about 20% of all ponds meet Priority Pond
criteria, which suggests that the catchment would have around 4000 Priority Ponds (based
onFreshwater Habitat s T saeeslsodSectiom d.p)uVihilel psidiitg d dat a
ponds are known throughout the catchment, concentrations are known in a few areas
including around Brisley and near Cawston, Heydon and Salle. Natural England has also
identified ponds which are Clean Water for Wildlife sites as Priority Ponds. &1 ean wat er 6
is defined as water which has a chemistry and biology which would be normal for a given
area in the absence of human disturbance. Th
conditioné, 6minimally impaiueaed WaCleahWdaral it
for Wildlife sites are ponds which are defined an unpolluted in the Freshwater Habitats
Trust Clean Water for Wildlife programme?*. There are 19 Clean Water for Wildlife ponds
recorded in the study area. While several of them are located in The Broads, the majority
are to the south of Norwich near Wymondham, Swardeston, Mulbarton, Bracon Ash and
Long Stratton.

i s
y O

9 Priority Lakes: There are three Eutrophic Priority Lakes in the area ranging in size from
2.3 ha to 6.6 ha. Two are located within The Broads (TurfFen or 6 Reedham Wat e
Upton Broad) and the remaining site is located at Westwick. Note that two additional sites
described by Natural England as lakes, Wheatfen Broad and Buckenham Broad, are less
than 2 ha so technically are ponds. As both sites are within a water-dependent designated
site, they already meet the IFA criteria.

9 Priority Rivers: Stretches of rivers are considered as Priority Habitats mainly due to their
high degree of naturalness. A river section of 2.6 km upstream of Itteringham on the River
Bure is the longest section of priority river in the entire Broadland Rivers catchment.
Another relatively long priority river section is located near Flordon, which is about 1 km of
a river section in the River Yare catchment.

91 Chalk rivers: Chalk streams are a internationally rare and valuable habitat, and important
for biodiversity??. The chalk rivers GIS map from Natural England has two layers i the high
certainty and low certainty layers. The high certainty layer includes all named chalk streams

19 https://data.jncc.gov.uk/data/dec49c52-a86¢-4483-90f2-f43957e560bb/UKBAP-BAPHabitats-42-Ponds.pdf

20 Williams, P., Biggs, J. and Nicolet, P. (2010). Comment: New clean-water pondsd A way to protect freshwater
biodiversity. British Wildlife 22: 77-85.

21 https://freshwaterhabitats.org.uk/advice-resources/survey-methods-hub/clean-water-for-wildlife/

22 hitps://catchmentbasedapproach.org/wp-content/uploads/2022/11/CaBA-CSRG-IMP-PLAN-FINAL-25.11.22.-

V2.pdf
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in the new Chalk Streams Strategy®® generated by the Catchment Based Approach (CaBA)
Chalk Stream Restoration Group and a range of smaller streams with no recognised
name?*. The low certainty layer includes unconfirmed natural channels or artificial drainage
channels associated with high certainty streams?? (Figure 8). Apart from the River
Waveney, the middle and upper reaches of River Bure, River Wensum and River Yare are
all recognised as chalk rivers with high certainty.

9 Lowland fens: While the Lowland fens habitat is scattered over the Broadland Rivers
catchment, the majority is located in and around The Broads. Some of these fens are co-
occurring together with the reedbeds, particularly around the Ant Broads and Marshes
SSSis. The remaining areas of fen habitat in the upper catchment area were once more
extensive and still support outstanding concentrations of freshwater biodiversity. Some of
these sites are designated as SSSIs but many are not.

1 Reedbeds: Most reedbeds are located around the Ant Broads and Marshes SSSIs and
along the lowland river channels of River Waveney. Reedbeds can also co-occur with other
main habitat types, including lowland fens, coastal saltmarsh and coastal sand dunes.

9 Coastal and floodplain grazing marsh: This is one of the most extensive landscape types
in the Broadland Rivers catchment covering large areas of The Broads, and the larger river
valleys. Grazing marsh is defined as periodically inundated pasture or meadow, typically
with ditches containing standing water, with most of the area grazed, or cut for hay or silage
for feeding livestock?>. The mosaic of wetlands in the floodplain that make up the coastal
and floodplain grazing marsh habitat is considered a priority for freshwater and wetland
habitat restoration and creation. Note that Coastal and floodplain grazing marsh habitat is
in the process of being renamed Floodplain Wetland Mosaic?.

1 Purple moor grass and rush pasture: This habitat type mainly occurs in The Broads, with
the largest extent located in Bure Broads and Marshes SSSI.

1 Lowland meadows: There are only a limited number of patches of lowland meadow in the
catchment, and all of them are co-occurring with coastal and floodplain grazing marsh.
Areas of low quality or improved grassland adjacent to existing lowland meadows are
potential locations for new freshwater habitat creation.

3.3 Water Framework Directive classification: High status sites

Based on the summary provided by the Environmental Agency on the ecological status for
surface waters, out of a total of 719 water body elements in the Water Framework Directive
(WFD) Broadland Rivers Management Catchment for 2019 Cycle 3, 436 are of High status,
although no water bodies (81 in total) in the catchment have an overall High ecological status?’.
While 2 running waterbodies are classified as Good for their overall ecological quality, most of
them are classified as Moderate or Poor. Nevertheless, when the various elements of WFD
classification are being looked at singly, there are 28 waterbodies with High status for
invertebrates, 4 with High status for fish, 5 with High status for plants (macrophytes and
phytobenthos combined), and 17 with High status for phosphate (Figure 9). All 21 WFD lake
water bodies are classified as Moderate, Poor or Bad for their overall waterbody statuses and
only one lake (Upton Broad) has High status for its overall ecological class.

23 hitps://catchmentbasedapproach.org/learn/chalk-stream-strategy-3/

24 hitps://priorityhabitats.org/mapping-chalk-rivers/

25 http://incc.defra.gov.uk/page-5706

26 hitps://publications.naturalengland.org.uk/file/5946430838276096

27 hitps://environment.data.gov.uk/catchment-planning/ManagementCatchment/3008/print
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Figure 7.

Aquatic and wetland Priority Habitats and Habitats of Principal Importance in The Broadland Rivers catchment.
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Figure 8. An example of chalk rivers sections, indicating the high certainty
stretches of chalk rivers as identified by the CaBA Chalk Stream Restoration
Group, and the low certainty stretches, which are mainly artificial channels.

22



Overall Ecological

! Ecological class
== Good

== Moderate
= Poor

! Overall Water Body Class
== Moderate
== Poor

Invertebrates Fish

Plants

Phosphate

Figure 9. The Water Framework Directive (WFD) status (Cycle 3) for the
waterbodies in The Broadland Rivers catchment, with the overall status and
ecological class shown at the top. Waterbodies with High ecological elements
are shown in blue for invertebrates, fish, plants (macrophytes and phytobenthos
combined) and phosphate.
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3.4 Species of Conservation Concern

A total of 381 species of freshwater plant and animal Species of Conservation Concern
occurred in the Broadland Rivers catchment between 1988-2023 (see table of all species in
Appendix 3). Table 4 shows the number of species per broad taxonomic group, the number of
species in each group according to their conservation designation and whether species are
widespread in their geographical distribution nationally. For practical convenience Species of
Conservation Concern are divided into those which are widespread (e.g. Great Crested Newt,
Water Vole) and those which are restricted (e.g. Slender Pond Snail, Water-violet) as the
practical approaches to the conservation of these two groups usually differ substantially.
Nationally Scarce and Nationally Rare species are also usually restricted species. The largest
group of Species of Conservation Concern was invertebrates, including a range of different
groups of insects, snails and bivalves, a crustacean, a spider and a bryozoan (230 species).
Beetles make up 51% of invertebrate species recorded (118 species). The majority (69%) of
plant Species of Conservation Concern (135 species) are flowering plants (93 species), while
16% are the pollution-sensitive stoneworts (21 species)?®. Stonewort records are not only
concentrated around the Broads, but also recorded in the upper catchments of River Bure and
River Waveney, and the headwater areas of the Rivers Waveney around Redgrave & Lopham
Fen and near Saint James South EImham in Suffolk (Figure 10). These locations and their
surrounding areas with little pollution are worth further exploration for their potential for
ecological enhancement.

16 species in Table 3 have Nationally Rare status, which means that they are only found in
15 or less hectads (i.e. 10 x 10 km grid squares) of the Ordnance Survey National Grid in
Great Britain. About half the species have Nationally Scarce status (160 species), which are
found in 16 to 100 hectads. There are 63 species, including 23 species of invertebrates, 13
species of vertebrates and 27 species of plants, listed as Species of Principal Importance.

41 Species of Conservation Concern have only been recorded once in the dataset, with 73%
of these records made prior to 2014. 10 Species of Principal Importance have only been
recorded once in the dataset, including Spined Loach (Cobitis taenia), Slender Pond Snail
(Omphiscola glabra), Scarce Four-dot Pin-palp beetle (Bembidion quadripustulatum) and
several species of plants (e.g. Chamomile (Chamaemelum nobile), Pennyroyal (Mentha
pulegium) and Great Tassel Stonewort (Tolypella prolifera)).

There are 744 records for the Species of Principal Importance White-clawed Crayfish
(Austropotamobius pallipes) during the study period (1988-2023) and 677 records between
1994-2023. However, only 37 records have been made between 2014-2020 and none since
2021, reflecting the rapid disappearance of this species in the catchment (Figure 11). Similar
trends are apparent throughout southern England, including areas adjacent to the Broadland
Rivers catchment. For example, in The Brecks while there were many past records for White-
clawed Crayfish, the species has not been recorded since 2008 in that area®.

The 16 vertebrate species included amphibians, reptiles, fish and mammals, and most of these
species are relatively widespread except for Spined Loach (Cobitis taenia) and Atlantic
Salmon (Salmo salar) (both with one record only), Sea Lamprey and River Lamprey (both with
2 records only) and Natterjack Toad (Epidalea calamita), which occurred mainly in and around
the Winterton - Horsey Dunes SSSI and on Syderstone Common SSSI in the headwater of
River Wensum.

28 hitps://data.jncc.gov.uk/data/2f169e71-1alf-45ef-9af6-084bf8f6df5a/red-data-books-of-britain-and-ireland-
stoneworts-1992.pdf

2% Biggs, J. and Dunn, F. 2018. The Brecks Fen Edge and Rivers Landscape: Identifying Important Freshwater
Areas. Freshwater Habitats Trust, Oxford.
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Some groups are better recorded than others leading to the major differences between groups:
either because they are more widespread, e.g. Water Vole (Arvicola amphibius) and Otter
(Lutra lutra) or because there is a more active recording scheme for those groups (e.g. water
beetles, dragonflies, reptiles and amphibians). For instance, 46% of invertebrate records are
dragonflies, while the restricted flagship species Norfolk Hawker (Anaciaeschna isoceles)
alone contributes almost 20% of records. As such, the figures for the number of records in
Table 4 are indicative only: some species on designated sites have very restricted distributions
but are monitored relatively intensively compared to others.

>z

Figure 10. Distribution of
stoneworts, a water quality
e sensitive plant group, in the
crommemmeeees | Broadland Rivers catchment.

1994-2003

1994-2023

2014-2023

2004-2013

Figure 11. Distribution of White-clawed Crayfish between 1994 and 2023 and
within three ten-year intervals in-between in the Broadland Rivers Catchment
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Table 4. Conservation designations of Species of Conservation Concern in the Broadland Rivers catchment (1988-2023)

— >
g = | Hae | 9 | .2 | oFs | f= | 5.z | %8 | 32 | 3%
Taxon Group == g |%83F | 8539 | 88 | 352 | B3% | SBS | 35§ = | 23
% g 758 | 823 >0 E8x 58 | 282 z2 2g S g
s g8 63 = & ~B g% | & < 3= ~9 &5
Invertebrate i beetle 118 6475 4 3 40 74
Invertebrate i caddis fly 18 312 3 16
Invertebrate i crustacean 1 744 1 1 1 1
Invertebrate i dragonfly 13 10340 6 2 1 6 1 1
Invertebrate i mayfly 3 5 2 1 1 1
Invertebrate i mollusc 13 2490 1 8 3 7 9 3 3
Invertebrate 1 stonefly 1 16 1
Invertebrate i true bug 9 351 1 1 7 2
Invertebrate i true fly 50 1680 3 41 3
Invertebrate i bryozoan 1 5 1
Invertebrate i spider 2 144 2 2
Invertebrate i hymenopteran 1 7
Planti fern 4 1010 2 2 3 2 2 1
Plant i flowering plant 93 15648 15 15 14 38 67 5 18 24 2
Planti liverwort 4 100 3
Planti moss 11 679 2 2 2 1 8
Planti club moss 1 7 1 1 1
Plant i stonewort 21 1507 2 7 7 8 1 5 21
Lichen 1 104 1
Vertebrate i amphibian 3 6776 2 3 5 3 1
Vertebrate i reptile 1 1232 1 1 1
Vertebrate i fish 9 5206 7 7 6
Vertebrate i mammal 3 8158 3 2 1 1
Grand Total: 381 62996 42 63 50 119 70 13 187 16 50 16

Note: This table includes all records from NBN Atlas, Norfolk Biodiversity Information Service (NBIS), Suffolk Biodiversity Information Service (SBIS), Garth Foster (The Aquatic Coleoptera
Conservation Trust) and Martin Collier (Norfolk Beetle Recorder), and Carl Sayer (University College, London). Some of the NBN Atlas records are duplicates from the other sources.
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3.4.1 Areas with concentrations of Species of Conservation Concern

The map of all freshwater plant and animal Species of Conservation Concern in the Broadland
Rivers catchment (Figure 12) shows a high concentration of records in the following areas:

1 River Wensum, its alluvial valley, and its headwater area around the River Tat
River Bure, its alluvial valley, and its headwater area around Scarrow Beck
River Yare and its alluvial valley

River Waveney and its alluvial valley

Ant Broads and Marshes

The broads and marshes in Hickling and Horsey

The coastline between Winterton-on-Sea and Horsey

Bure Broad, Upton Broad and Marshes

Trinity Broads and Marshes

Halvergate Marshes

Waveney and Little Ouse Fens

=A =4 =4 =4 =4 4 4 -4 -4 -4 -

River Tas and valley
1 Wendling Beck and valley

Although areas rich in records of Species of Conservation Concern usually indicate high
diversity sites, it is inevitable that some areas are only patchily surveyed while certain areas
are visited more frequently. For instance, survey effort is not consistent because some areas,
such as the deep wide dykes in the Broads area, are hard to access (lan Wallace, personal
communication, 8" February 2024). While we can be confident that areas with lots of records
of different species are rich, it is likely that not every rich area is well-recorded.

While interpreting areas, it should also be cautioned that high concentration of Species of
Conservation Concern records alone does not automatically represent areas of high diversity
as they may simply reflect frequent recording of a small number of species. Moreover, many
of the records from NBN Atlas are duplicated with the records from the Norfolk Biodiversity
Information Service (NBIS), Suffolk Biodiversity Information Service (SBIS) and the Norfolk
Beetle Recorder (see Table 4). Because of variation in recorder effort and duplicates, numbers
of records alone is not a good measure of site value; here we use number of species recorded
per 1 km square (6species ddhgereit3y 6) t o assess sSi
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Figure 12. Individual records of all Species of Conservation Concern (top) and
Species of Conservation Concern (SoCC) with restricted distribution (bottom)

in the Broadland Rivers catchment area.



3.4.2 Species hotspots

Virtually all the 1 km squares in the catchment have the records of Species of Conservation
Concern (Figure 13). Higher concentration of Species of Conservation Concern records occur
along the rivers and in the Broads National Park. Areas with lowland fens tend to support
exceptionally diverse assemblages of freshwater plants and animals with many Species of
Conservation Concern. Other wetland types, such as coastal and floodplain grazing marsh,
reedbeds and ponds also support high densities of Species of Conservation Concern. Other
diverse habitats include areas with a wide range of waterbody types, reinforcing the
importance of wetland mosaics including both running and standing waters.

The grid square with the highest number of Species of Conservation Concern records is
TG3622, with 115 species recorded between 1988-2023. This square is largely covered by
the Ant Broads and Marshes SSSI, supporting a total of 182 species across 18 grid squares,
with a mosaic of freshwater habitats (lowland fens, ponds, reedbeds and marshes) and a wide
range of Species of Conservation Concern, including 65 species of wetland plants, 55 species
of water beetles, 31 species of true flies and 31 other species of freshwater vertebrates and
invertebrates. The Redgrave and Lopham Fens SSSI in the at the River Waveney headwater
also has high diversity, with a total of 91 species (e.g. 35 species of plants and 29 species of
beetles). Many grid squares along River Wensum and around its headwater areas also have
good number of Species of Conservation Concern, for instance, with up to 31 species in
Sculthorpe Moor and 33 species per 1 km? around Dereham (Figure 13).
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Figure 13. Freshwater biodiversity hotspots indicating the number of all Species
of Conservation Concern (SoCC) per 1 km squares in the Broadland Rivers
catchment.
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3.4.3 Restricted and widespread Species of Conservation Concern

Analysing the data in terms of widespread and restricted species can help prioritise sites
further by highlighting those areas which support plants and animals that are nationally scare
or rare and therefore susceptible to local, regional or national extinction.

Clusters of restricted species are generally found in The Broads, the freshwater habitats in the
middle reaches of the River Yare, River Bure and River Waveney, and some headwater areas
of these rivers and River Wensum (Figure 14). The sizes of clusters for restricted plants are
apparently smaller than the clusters for restricted invertebrates, perhaps suggesting a greater
need protect the sites where restricted plants occur (Figures 15).

Comparing the distribution of restricted species and all species also highlights areas where
there seem to be many records, but where the records are for a small number of widespread
species. For example, the bulk of the records for the headwater catchment areas mainly
consist of widespread species, such as Great Crested Newt (Triturus cristatus), Otter (Lutra
lutra) and Water Vole (Arvicola amphibius) (Figures 16).
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Figure 14. Freshwater species hotspots indicated by the number of restricted
Species of Conservation Concern (SoCC) per 1 km squares in the Broadland
Rivers catchment.
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Figure 15. Distribution of invertebrate (top) and plant (bottom) Species of
Conservation Concern (SoCC) with a restricted distribution in the Broadland

Rivers catchment.
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Figure 16. The four most recorded widespread Species of Conservation Concern
in the Broadland Rivers catchment: Great Crested Newt, Common Toad (top) &
Water Vole and Otter (bottom).
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3.5 Combining datasets

The analysis combines data on the location of water dependent designated sites, water
dependent Priority Habitats, WFD biological and phosphorus High status locations and high
densities of species of conservation concern to identify important areas for freshwater

biodiversity. Practical conservation work should focus on these areas shown in overview on
the maps below. Specifically:

9 Designated sites: water-dependent nationally designated sites, including SSSls, Ramsar
sites, SACs, SPAs and NNRs (Figure 17);

1 Water-dependent Habitats of Principal Importance ( 6 Pr i or i t yandidmVdADt at s 6 )
rivers with biological elements at High status: areas around many of the rivers are
generally included in the 6éareas of impsortance
see Figure 7 and 9); and

1

High densities of Species of Conservation Concern: the grid square maps showing
where Species of Conservation Concern are clustered and overlaid with the restricted
species records, which shows where, essentially at sites with high species and habitat
diversity including floodplain wetland mosaics, running and standing waters (Figure 19).
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Figure 17. Locations of all water-dependent nationally designated sites
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elements. Note: Chalk rivers, priority rivers and WFD water bodies are largely overlapped. For details, see Figure 7 & 9.
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Figure 19. The grid square maps showing where Species of Conservation Concern (SoCC) are clustered, overlaid with the restricted
species records. 35



3.6 Important Freshwater Areas in the Broadland Rivers
Catchment

The final prioritisation of Important Freshwater Areas in the Broadland Rivers catchment is
shown on Figure 20. In total, fifteen areas are identified which are high priorities for freshwater
biodiversity (Table 5), including:

1 Ant Marshes and Broads and valley

Bure Marshes

Halvergate Marshes

Hickling and Horsey Broads and Marshes
North Norfolk ponds

River Waveney valley and marshes

River Bure valley

River Tas valley

River Tud and valley

River Wensum valley and Wendling Beck
River Yare valley

Trinity Broads and Burgh Common
Waveney and Little Ouse Fens

Winterton Dunes

=A =4 =4 =4 =4 4 4 4 -4 -4 -4 -4 -4 -9

Yare Marshes

These areas are delineated based on the IFA criteria (Figures 21 to 24), taking the connectivity
of freshwater habitats and the extent of urbanised area into considerations. The precise
delineation of IFA boundaries is intended to be indicative, reflecting site, floodplain and
topographical boundaries. For presentational purposes boundaries are smoothed and IFA
areas are not precisely related to individual land parcel boundaries. A GIS shape file of the
boundaries is provided with the report. Generally, urban areas have been excluded from IFAs.
For example, the main urban centres of Norwich and Lowestoft, while having high
concentration of Species of Conservation Concern within the urban landscape (Figure 25)
making use of habitats such as urban parks and small water bodies, are excluded from the
adjacent IFAs. In these areas, most of the records of Species of Conservation Concern are of
widespread species or species with high mobility, such as the adult stage of Norfolk Hawker
(Anaciaeschna isoceles).

3.7 Areas for further investigation

There are a number of areas in the Broadland Rivers catchment where further investigation of
the distribution of Species of Conservation Concern and the potential occurrence of priority
freshwater habitats would be valuable.

These include:

1 off-river waterbodies and wetlands in the main river valleys, particularly in the headwater
areas

9 smaller stream valleys
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1 other ponds and small lakes scattered across the catchment.

The Broadland Rivers catchment is one of the most diverse in England and Wales, with a
large part of the catchment lying inside the Norfolk and Suffolk Broads Important Freshwater
Landscape. However, like many rich freshwater landscapes it faces a standard range of
threats, with long-term declines in habitat quality and widespread species losses.

To ensure that further declines in landscape wide freshwater biodiversity do not occur, the
catchment needs a 6whole |l andscaped monitoring p
types, including particularly species-rich smaller waters.

To provide a reliable baseline for assessing whole landscape freshwater quality we suggest
a twin-track approach using:

(a) citizen science rapid nutrient test kits to identify areas of clean water based on a stratified
random sample of all freshwater habitat types; in a catchment of the size of the Broadland
Rivers this probably would need 500-1000 sampling locations; this could be repeated at 5
yearly intervals to assess progress

(b) a professional stratified random sample of 1 km grid squares in which all waters are

surveyed probably using wetland plants and, following validation trials, eDNA analysis of
aquatic and terrestrial freshwater and, potentially, wetland invertebrates.
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Figure 20. Important Freshwater Areas in the Broadland Rivers catchment.

38



N ————

Il \Water-dependent Designated Sites

¢
’

i A 0 10 20
£ ST 7 I I KM
- - [ < ]

iy

Esri UK, Esri, TomTom, Garmin, Foursquare, FAO, METI/NASA, USGS

N

A

N e O

= WFD Ecological Elements - High Status

0 10 20

N I <

Esri UK, Esri, TomTom, Garmin, Foursquare, FAO, METI/NASA, USGS

Figure 21. The locations of IFAs overlaying with the locations of water-

dependent designated sites (above) and WFD water bodies with High status in
ecological elements (bottom).
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Figure 22.

The locations of IFAs overlaying with Priority Habitats
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Figure 23. The locations of IFAs overlaying with density of Species of Conservation Concern (SoCC) in 1 kmz2, indicating
areas with high concentrations of SoCC.
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