Proposal for Salinity and Hydrology Assessment in the Broadand Fens


Proposal for Salinity, Hydrology and Climate Change Risk Assessment in the Broadand Fens

This paper sets out a three stage approach to assessing current and future salinity and hydrology in the Broadland fen habitat.

1. Salinity Modelling
Modelling will predict the spatial variability of salinity in the Broadland rivers and connected broads, both now and in the future. Outputs will presented as contours of the salinity gradient from fresh to sea water and provide basic salinity trends for ecological and agricultural impact assessment. 
The detailed draft specification is being developed by the Environment Agency in consultation with partners.
Delivery by contractor in 2010/11 – BESL quoting
2. Flood Event Monitoring

During salt surge events monitoring of defined locations will provide site by site assessment of salinity concentrations during actual flood events. Combined data methods of loggers and hand sampling will cover the network of rivers and fens over a defined number of tidal cycles. Data will be centrally collated and stored for current and future assessment (by whom).

Sample sites will be across the five river valleys. The Environment Agency will lead on providing data on the rivers. Land owning organisations (NWT, RSPB, BA, SWT) will monitor the network of fen waters and grazing marsh ditches. BESL will undertake surveillance at agreed sites to help inform the flood alleviation programme.
Delivery by landowning organisations and Environment Agency, subject to agreement and resourcing
3. Fen Hydrology Data Assessment 
The 2007-10 Fen Ecological Survey concluded that it is vital to understand the hydrological function of key Broadland fens as water management is critical for biodiversity. In order to categorise and prioritise investment in wetland management in the Broads fens a climate change risk-based approach is required. This risk-based approach will occur in tow phases:
Phase 1. Assessment of existing data

The existing data includes regional hydro-geological data and ground water quality data amongst various other data sets that the Environment Agency has commissioned in the Broads.  This was generally commissioned to assess the effects of abstraction and discharge consents of European designated sites. It is critical that this data is firstly available for site managers and secondly pulled together to investigate risks and likely impacts in the future, as well as reasons for any current change based on the new ecological data. 
Initial analysis of the data collected for Environment Agency Review of Consents (RoC) process concluded that the data does not provide sufficient information to link with existing vegetation and biodiversity data. The RoC data is clearly not at a sufficient scale to link with the full ecological data for the Broads. The peizometer locations and sites were set up to assess specific water abstraction issues, rather than understanding long-term impacts of water level change. It is likely that the existing RoC monitoring will not continue by the Environment Agency in the future.
Delivery by Broads Authority by appointment of contractor in 2010/11 

Phase 2. Strategic risk and adaptation assessment 

Along with a collation of existing data, a strategic assessment of fens in accordance to risk, adaptation requirements and biodiversity value needs to occur to guide future hydrological assessment. 

The matrix set out in Appendix 1 will for a basis for this assessment which will be applied on a fen compartment basis.
Delivery by Broads Authority by appointment of contractor in 2010/11 

Appendix 1
Draft section for the Fen Adaptation and Investment Strategy

Prioritisation Criteria for Fens

The aim of producing these criteria is to prioritise fen management investment on a no regrets basis. These criteria are based on the whole of the fen resource in the Broads. Should individual land managers wish to invest in a fen on another basis, such as increasing its flood defence structures to protect the site from extreme water levels or poorer water quality, then these guiding criteria should be taken into account.

These simple and transparent criteria allows prioritisation to be developed and adjusted over time, as new information becomes available. 

A two-stage prioritisation has been used. The first stage focuses on prioritisation of sites, whereby fens are divided into designated (i.e. have a conservation designation) and non-designated water bodies. Designated sites having the greater priority. Fens are then scored (see Table 1 for scoring criteria).

Fens are scored 1-3 based on:

· Risk of impact from saline incursion; which is made up for 2 factors

· Position within the river valley and salt water reaching the fen site (based on the BESL model and 2006-07 saline incursion data);

· Connection with the river

· Existing biodiversity value (fen survey 2007-09)

· Vegetation and invertebrate community

· Species rarity (e.g. milk parsley etc)

These scores are combined and broads categorised into six priority areas, Low, Medium and High priority, each with long-term investment for managing the site or long-term climate change impact risk categories. The results are shown on a matrix for visual and comparative purposes in Figures 1.

Within these categories, fens are sorted based whether they are connected/ adjacent to similar/suitable habitat. 
Prioritisation aims to identify fens where restoration investment to achieve designated site targets is likely to be achievable at relatively low risk in the medium to long-term, forming the basis of the high priority list. Medium category represents fens of poorer current ecological condition or at high risk in terms of climate saline incursion and water level impacts. The low priority category represents fens of poorer current ecological condition and at high risk in terms of climate saline incursion and water level impacts thus longer timescale for achieving any improvement. 

Restoration investments in the ‘long-term risk’ category fens (based on risk of impact from saline incursion) need to take account of the uncertainty of maintaining freshwater or ideal water level regime in the long-term. 

Current coastal defence policies aim to protect freshwater habitats for up to 50 years from coastal breach; however saline incursion is likely to increase in frequency in lower river reach fens unless investment in washlands or other water control structures are considered.

However, until there is more certainty about the impact of the salt incursion or high water levels restoration investment should not solely target the less risky sites.  In addition it is also appropriate to invest in fens where the management can improve ecosystem resilience, through habitat improvements, even though in the long term (50-80 years) there is a greater risk of more frequent saline incursion. 

In summary, this approach provides a guide to prioritising investment in restoration in accordance to the probability of success and the risk of retaining freshwater habitats in the long-term, perhaps 50 years. This information will need to be reviewed regularly, when new data emerges and when policy changes.

	PRIORITISATION CRITERIA
	SCORE
	COMMENT
	EVIDENCE

	Risk of impact from saline incursion and coastal breach

	Risk of impact from saline incursion 

	Low
	3
	Distant from salt tides
	BESL hydrological model, tidal surge salinity data. 

	Medium 
	2
	Occasional salt tides (e.g. frequency and event)
	 

	Low
	1
	Frequent salt tides (e.g. frequency and event)
	 

	Connection with the river



	Closed
	3
	Protected by maintained flood defence structures
	 

	Partially open
	2
	Buffered from saline incursion (limited openings to river)
	 

	Open
	1
	Open to river 
	 

	
	
	
	

	Existing biodiversity value 


	
	

	Vegetation
	
	
	fen survey 2007-09

	 
	3
	Vegetation community (number of communities and/or rarity)
	 

	 
	2
	
	 

	 
	1
	
	 

	Invertebrate
	
	
	fen survey 2007-09

	 
	3
	Invertebrate community (number of communities and/or rarity)
	 

	 
	2
	
	 

	 
	1
	
	 


Table 1. Prioritisation criteria for fens
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