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EU Directive Notes 

Drinking Max [tap] 

Water 

Nitrates Trigger = freshwater 

with elevated [nitrate] 

Urban Waste Trigger = drinking water 

Water with elevated [nitrate] 

Groundwater New trigger (cycle 2) to 

Daughter reverse upward trend 

Water Thresholds used to 

Framework assess risk of 

eutrophication -

dependent on typology 

Woodlands for Water 
Opportunity Mapping 

Standard/thresholds (mg NIl) 

River I Lake Groundwater Estuary Coastal 

11.295 mg Nil (= 50 mg 

N03/1) 

8.471 (37.5) 

0.99- 0.90 - 5.87 0.25 0.42 

1.99 (4 - 26) (1.12) (1.86) 

Table 1 Threshold values for nitrogen (N03 or TON-N) in water bodies for resource 
protection and to reduce the risk of eutrophication 
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Figure 1 The distribution and range of modelled concentration values for leached nitrate­
N (mg Nil) across England and Wales. 

The spatial distribution of the nitrate-N concentration data is shown in Map 4a. The 
problem of excess nitrate in surface water and groundwater is widespread across 
England but less of an issue in Wales. Currently, diffuse nitrate pollution is implicated as 
a cause in 76 of the 122 failing groundwater water bodies in England and Wales and may 
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become worse in the future due to continued rising trends in nitrate concentrations in 
some aquifers (EA, 2012b). The agricultural sector is the largest source of nitrate 
reaching surface and groundwater in both England (49%) and Wales (60%), and land 
use change to woodland is recognised to be a highly effective means of reducing nitrate 
inputs and subsequent losses to water (EA, 2012b). 

Map 4b shows that nitrate-N concentrations in soil waters draining around 28.0% of land 
in England and Wales exceed the Drinking Water Standard of 11.295 mg N/I (50 mg 
N03/1), while 40% of land exceeds the recently revised, lower, groundwater standard of 
8.471 mg N/I (37.5 mg N03/1) being applied under the second cycle of River Basin 
Management Plans (DEFRA, 2014). The lower threshold is used to define the target area 
for woodland planting to help tackle the nitrate issue (i.e. comprising the medium and 
high classes in Map 4b). Based on this, the separate target areas for England and Wales 
are 59,689 km2 (46%) and 528 km2 (2.6%), respectively. 

4.4 Pesticides - Pesticides Usage Data 
The 2012 pesticide usage CPU) data is derived from land cover statistics, drawing on the 
June 2010 agricultural census and estimates of pesticide usage supplied by GfK Kynetec 
for 2009 (grassland) and 2011 (arable) crop years. Usage is based on typical application 
rates (kg/km2) of 12 key pesticides across England and Wales to a range of crop types, 
including cereals, potatoes, sugar beet, fodder crops, beans, peas, maize, oil seed rape, 
linseed, permanent grass and grass ley. Pesticide applications to forestry, horticulture 
and rough grazing are very small in comparison and not included in the estimates. 

The PU dataset was supplied as 1 km grid with values for each of the 12 pesticides and a 
final column of total pesticide use. There is no consideration of the fate of the pesticides 
in the soil or their relative toxicity to the freshwater environment. The spatial distribution 
of pesticide use is illustrated in Map Sa and reflects the pattern of agricultural use across 
England and Wales, rather than actual losses to or concentrations in water. Areas of 
heaviest pesticide use are in central and eastern England. The range of values is 
illustrated in Figure 2 and the top third (>26.438 kg/km2) was selected to define the 
target area for woodland creation to address diffuse pesticide pollution from agricultural 
sources (Map 5b). A total area of 50,494 km2 exceeds this threshold, with almost all 
(50,396 km2) lying in England (39% of England) and just 98 km2 in Wales (0.5% of 
Wales). 
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Figure 2 Distribution of total pesticide use across England and Wales in 2012. The blue 
bars indicate class thresholds for the three quantile ranges. The spatial distribution of 
this data is illustrated in Map Sa. 

4.5 Faecal Indicator Organisms (FIO) - Catchment 
Sensitive Farming (CSF) FIO risk used for 2013/14 
New Environmental Land Management Scheme 
(NELMS) targeting for water quality 

While Nisbet at al (2011) found little evidence to support the use of wooded buffers to 
remove/reduce FIO numbers from applications of wastewater, it is expected that 
woodland creation is likely to be generally effective at reducing FIO loads to 
watercourses. Benefits could arise from the ability of woodland to reduce rapid surface 
runoff, when much contamination occurs, and by helping to exclude livestock from 
directly accessing and contaminating watercourses. 

There is no national dataset of FIO losses/risk equivalent to the other nutrient and 
sediment risk models. The best available source of information is the statistical model 
developed by the Centre for Research in Environment and Health (CREH) to predict 
relative FIO risk to support the Catchment Sensitive Farming Initiative (Crowther, 2010). 
The CREH model predicts FIO pressure based on a multiple regression model of the 
observed FIO concentrations in 14 catchments (153 monitored sub-catchments) with 
catchment variables such as livestock density, human population, rates of FIO excretion, 
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land use and other hydrological variables. The land use data is based on the ADAS 2010 
land use database. This was applied to a 1 km gridded dataset by the EA in order to 
estimate relative risk of pollution from agriculture. 

Two datasets were supplied for England, comprising the relative FIO pressure from 
agriculture to Bathing Waters and Shellfish Waters derived using the CREH regression 
model at a 1 km grid scale. Data for Wales are not currently available. The dataset 
contains values for the estimated FIO load from agriculture and a Yes/No field that 
indicates whether the 1 km grid drains to one of the priority Bathing or Shellfish water 
priority catchments assessed in the 2013/14 NELMS targeting work. Two different 
models are used; Bathing Water pressure relates to summer farming practices while 
Shellfish Waters are subject to agricultural pressure all year round. The EA NELMS 
targeting map only includes land draining to failing Bathing or Shellfish waters. FIO 
losses to water are mainly associated with high flows/storm events. 

For this project, the entire national modelled dataset for each of Bathing and Shellfish 
Waters was used (Maps 6-8). Maps 6a, 7a and 8a show the distribution of annual FIO 
loads from agriculture to Shellfish and/or Bathing Waters. A threshold equating to the 
top 10% of FIO values was selected for both receptors to define the target area for 
woodland creation to reduce this diffuse pollutant (Map 6b for Shellfish Waters, Map 7b 
for Bathing Waters and Map 8b for the combined area). The combined area of land in 
England exceeding this threshold amounts to 20,062 km2 (13% of England). 

4.6 Multiple pollutants 
The individual pollutant maps were combined to determine the extent of opportunities 
for woodland creation to tackle multiple diffuse pollutants in the absence of any 
pollutant-specific screening or prioritisation. Map 9a shows the distribution of the target 
areas for the different diffuse pollutants using the higher threshold values for nitrate and 
phosphate applied in previous regional mapping projects, while Map 9b displays areas of 
overlap between the pollutants (note that no data are available for FIO's in Wales, the 
FIO area in England represents the combined area for Bathing and Shellfish Waters, and 
no areas overlap for all five diffuse pollutants in England). These maps are replicated in 
Maps lOa and lOb using the recently revised, lower thresholds for nitrate and phosphate 
(note that a very small area in England now overlaps for all five diffuse pollutants). The 
respective areas and % of land in England and Wales identified for targeting one or more 
of the diffuse pollutants are given in Table 2. 
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Number of Use of lower pollutant 

diffuse threshold values for N & P to 

pollutant define target areas 

pressures Nitrate >8.471 mg/I 
Phosphorus >69 fig/I 

0 28,149 18.66% 

1 43,447 28.80% 

2 41,472 27.49% 

3 35,401 23.46% 

4 2,392 1.59% 

5 19 0.01% 

Woodlands for Water 
Opportunity Mapping 

Use of previous pollutant 

threshold values for N & P to 

define target areas 

Nitrate> 11.295 mg/I 
Phosphorus > 1.0 kg/haIY 

65,786 43.4% 
38,071 25.1% 
41,931 27.7% 

4,964 3.3% 
732 0.5% 

0 0% 

Table 2 Extent of opportunities to use woodland creation to tackle multiple diffuse 
pollution pressures in England and Wales. 

4.7 Fluvial flood risk - EA Flood Maps January 2014 
The recently updated EA flood maps show risk of flooding from rivers, sea, reservoirs, 
surface water and groundwater. For the purpose of this project, attention was restricted 
to identifying where woodland creation could help to reduce flooding from rivers. There 
is scope to use the surface water flood maps at a local level but the dataset is too large 
to utilise in national mapping. 

The Flood Map (Jan 2014), Flood Zone 2 represents land assessed as having between a 
1% and 0,1% probability of fluvial flooding and a 0,5% and 0,1% probability of tidal 
flooding in any year, ignoring flood defences. The floodplain is classified according to the 
information source; the flood zone being a composite of detailed modelling of fluvial, 
tidal and fluvial/tidal hydrological responses and the recorded extent of fluvial, tidal and 
coastal flood events. The flood plain TYPE field was used to select areas representing the 
fluvial floodplain ['Fluvial Model', 'Fluvial Event', 'Fluvial Model and Fluvial Event', 
'Undefined Event', 'Fluvial/Undefined Event', 'Fluvial Model and Fluvial /Undefined Event', 
'Fluvial Model and Undefined Event'], 

The selected features were exported to create a new dataset of the fluvial flood zone. 
Areas of constraints to woodland creation (see Section 4.1), where tree planting would 
not be possible or appropriate, were removed; these include open water, urban areas, 
existing woodland and areas of deep peat soil. The final dataset represents areas 
suitable for potential floodplain woodland (Map 11), Also shown are 'Areas Benefitting 
from Flood Protection' and 'Flood Storage Areas'. These do not represent constraints to 
planting but will influence the ability of woodland to affect flood flows and therefore need 
to be considered at a local level. 
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4.8 Soils data, HOST classification and modifications 
for structural degradation 
Woodland in the wider catchment can be most effective at reducing flood flows when 
targeted to soils that are prone to generating rapid runoff or the pathways along which 
water flows to streams. Such areas include naturally wet soils subject to seasonal 
waterlogging or surface ponding, and sensitive soils at risk of surface compaction, 
sealing or poaching. The identification of target locations for planting was based on an 
assessment of the hydrological properties of soils and their susceptibility to structural 
degradation from agricultural use. 

This drew on the following spatial datasets and published reports: 
• National soil map - NSRI 
• The Hydrology Of Soil Types (HOST) (Boorman et al., 1995) 
• Standard Percentage Runoff (SPR) based on the HOST classification 
• Revised SPR values derived from the study 'Impact of land use and management on 

flooding (Packman et al., 2004), 
• Poach Class, Harrod (1998) 

HOST: The HOST system was developed to classify soils according to their hydrological 
behaviour. HOST is a conceptual representation of the hydrological processes in the soil 
zone. All soil series (map units) in the UK have been grouped into one of 29 hydrological 
response models or 'HOST classes'. Allocation to a HOST class is by a hierarchical 
classification. Soils are first allocated to one of three physical settings: 

• a soil on a permeable substrate in which there is a deep aquifer or groundwater (i.e. 
at >2 m depth) 

• a soil on permeable substrate in which there is normally a shallow water table (i.e. at 
<2 m depth) 

• a soil (or soil and substrate) which contains an impermeable or semi-permeable layer 
< 1 m from the surface. 

Each physical setting is sub-divided into response models, which describe flow 
mechanisms and identify groups of soils that are expected to respond in the same way 
to rainfall. Finally there are sub-divisions of some of these models according to the rate 
of response and water storage within the soil profile. The spatial distribution of HOST 
classes is displayed in Map 12. 

SPR: Calibrated values of SPR for each HOST class have been derived from multiple 
regressions between the proportion of each response model within a number of UK river 
catchments and the SPR values derived from river gauging data. The SPR represents the 
percentage of rainfall that contributes to quick response runoff. HOST classes with a SPR 
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>25% represent seasonally waterlogged and flashy soils that are likely to make a 
significant contribution to the generation of flood flows. The distribution of SPR values is 
shown in Map 13. 

Revised SPR values: A joint DEFRA/EA funded research programme reviewed the 
impacts of rural land use and management on flood generation. One output was a 
refinement of the Flood Estimation Handbook (FEH) rainfall-runoff model to account for 
the effects of soil degradation due to intensive agricultural practices. The authors 
identified the HOST classes at risk and assigned an appropriate analogue HOST class 
with a higher SPR value to represent the hydrological properties of the degraded soil 
(Packman et al., 2004). The distribution of the vulnerable soils is shown in Map 14. 

Poach Class: HOST classes with naturally high (60%) SPR values (e.g. due to an 
impermeable substrate within 1 m of the soil surface or on flat ground) were not 
adjusted by Packman et al. (2004) because intensive agricultural practices were thought 
unlikely to result in a further increase in qUick-response runoff. However, we believe this 
underestimates the impact of structural degradation from livestock poaching on the 
hydrological properties of these and other soils and therefore we made a further 
adjustment. To avoid double accounting, we revised upwards the SPR values for all soils 
with no Analogue HOST class to reflect the risk of structural damage by poaching. This 
drew on the classification of Harrod (1998) and is illustrated in Figure 3; Map 15 shows 
the distribution of soil poach class across England and Wales. 
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Soil type c!> 

HOST classes c!> 

Natural SPR value 

Are soils \1Jlnerable to structural degradation due to cultivation. leading to 
reduced soil water storage and increased SPR? (De/ra project FD211L1) 

Yes No 

SOil type c: Soil type c!> 
HOST classes c:' HOST classes c!> 

Revised SPR value 
(Pilckman �tal3)J() 

Poach Class 

Poach Class 1 Poach Class 2 & 3 P_hCIas.4&5 

Natural SPR value 
Natural SPR NaturalSPR 

value + 5% value +10% 

Figure 3 Method used to amend standard percentage runoff values to account for the 
potential impact of agricultural land management. 

The above process generated an SPR value for each HOST class that reflected soil 
hydrological properties and their susceptibility to structural degradation from agricultural 
use. The final step was to integrate the values based on the relative presence of 
different HOST classes within each mapped soil association. Soil associations are 
composed of one or more soil series that are assigned to an individual HOST class. For 
example, the Claverley soil association (711) consists of four soil series belonging to two 
HOST classes, The approach is illustrated in Table 3, while Map 16 shows the spatial 
distribution of final SPR values. Target areas for woodland creation were defined as soil 
associations with >50% SPR, reflecting the threshold used in previous regional and 
catchment opportunity mapping work. A total area of 35,050 km2 exceeds this threshold 
in England (26,8%) and 5,206 km2 in Wales (25,1%), 
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Component soil 
HOST 

series forming the 
Percentage class and 

Claverley soil 

association 
composition natural 

(subgroup) 
SPR value 

Claverley, Clifton 75% 24 - SPR 

& Salop (7.11) 39.7% 

Ivesheah (6.11) 25% 19 - SPR 

60% 

Soil association natural SPR value 44.8% 

Analogue HOST 

class & SPR value 

25 - SPR 49.6% 

22 - SPR 60% 

Woodlands for Water 
Opportunity Mapping 

Poach risk Revised 

class SPR value 

Very High 49.6% 

Extreme 70% 

Soil association degraded SPR value 53% 

Table 3 Example of method used to derive a weighted SPR value for individual soil 
associations to reflect the nature and vulnerability of individual soil series to structural 
degradation by agricultural practices. 

4.9 Riparian zone - EA Detailed river network 
The close proximity between woodland and water in the riparian zone makes this a very 
effective location for woodland planting to aid FRM, as well as to deliver other significant 
water benefits. A key attribute is the formation of large woody debris (LWD) dams from 
fallen trees and the input and collection of dead wood. These dams impede water flow 
and promote out of bank flows, increasing flood storage and delaying flood flows. 
Additionally, riparian woodland can buffer/reduce sediment delivery from the adjacent 
land and protect riverbanks, reducing downstream siltation and helping to maintain the 
flood storage capacity of river channels. 

The EA Detailed River Network was used to create a 50 m grid dataset to represent the 
riparian zone across England and Wales. This is slightly narrower than the standard 60 m 
zone that is most likely to interact with and provide woody debris to the river channel 
but was selected for ease of application at the national scale. The riparian raster was 
merged with that created for the target areas for woodland creation to reduce rapid 
runoff, based on the soil degraded SPR classification, to identify target areas for riparian 
woodland creation to benefit flood risk management. The small size of the zone prevents 
it being displayed on an A4 sized map. 
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5.1 Combined opportunities for woodland creation to 
reduce flood risk 

The final target area for woodland creation to reduce flood risk is shown in Map 17. This 
comprises potentially suitable areas for planting on the fluvial floodplain, soils on the 
adjacent land with a high propensity to generate rapid runoff (SPR >50%), and along a 
50 m wide riparian zone abutting the latter. A 'local' example of this approach is 
displayed in Map 18. These areas are favoured either in view of their proximity to 
sources of flood generation or their ability to reduce the conveyance of flood flows 
downstream. 

5.2 Combined opportunities for woodland creation to 
reduce diffuse pollution and flood risk 

Map 19 shows the distribution of the target areas for woodland creation for FRM in 
relation to those for reducing one or more diffuse pollutants, defined using the revised 
lower thresholds for N & P. 

6. Recommendations 
It is recommended that partners use the maps and supporting spatial datasets to help 
deliver future woodland creation within the identified target areas. This would be aided 
by partners agreeing on a subset of priority areas to increase the scope for planting to 
make a difference for FRM and/or diffuse pollution at the catchment scale. 

7. Derived Spatia I datasets 
1. PNW_RR - Potential new woodland to reduce rainfall runoff. Reclassification of 
NATMAP vector soil data to identity areas where woodland creation can best protect and 
improve soil texture and reduce downstream flood risk. 

The column GRI DCODE in the attribute table 

Value 1: Soils with a PD_SPR value greater then 50% are target areas for woodland creation to 

reduce rainfall runoff and downstream flood risk. 

Value 2: 50 m riparian zone within the target area for woodland creation to reduce rainfall runoff 
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2a. PNFW_Anglia; 2b. PNFW_Dee; 2e. PNFW_Humber; 2d. PNFW_NE; 2e. 

PNFW_NW; 2f. PNFW_SE; 2g. PNFW_Severn; 2h.PNFW_SW; 21. PNFW_Thames; 

2j. PNFW_Tweed; 2k. PNFW_W_Wales - Potential new floodplain woodland within 
each river basin. Derived from the updated Flood Map' land within the Fluvial Flood Zone 
2. To enable the constraints to woodland planting to be removed from the dataset, the 
Fluvial Flood Zone had to be split before processing was possible, using the EA WFD 
River Basin boundaries. 

3. DP _ARLM - Target area for woodland planting to reduce Diffuse Pollution pressure 
from Agriculture and Rural Land Management. 1 km2 grid covering England and Wales 
with columns for each individual pollutants with 0/1 label to define target area and an 
additional column of the potential number of diffuse pollutant pressures targeted within 
each grid cell. 

DP _Pest: Diffuse pollution pressure from pesticides 

DP _SED: Diffuse pollution pressure from sediment 

DP _PHOS: Diffuse pollution pressure from phosphorus 

DP _Nit: Diffuse pollution pressure from nitrate 

DP _FIO_BW: Diffuse pollution pressure from Faecal Indicator Organisms (FIO) to Bathing waters 

DP _FIO_S'NV: Diffuse pollution pressure from FIO to Shellfish waters 

DP _FIO; Diffuse pollution pressure from FIO 

Value 1 - modelled pollution loss rate greater than pollution specific threshold - opportunity to use 

woodland creation to reduce diffuse pollution pressure 

Value 0 - modelled pollution loss rate less than pollution specific threshold value 

DP _NUM - Value = number of diffuse pollutants 

4. Constraints - Combined area of land subject to constraints to woodland planting 
including: Urban areas, Open water, Existing woodland, and Deep peat. The four 
datasets were combined using the UNION tool to create a single dataset from which all 
the attri butes have been removed. 

5. PNW - Potential New Woodland. The constraints dataset was converted to a 50 m 
raster grid and reclassed using the OS national coastline as an analysis mask. The area 
free from constraints (no data) was then exported as the area of potential new 
woodland. 

8. References 
Anthony, S., Quinn, P., and Lord, E. 1996. Catchment scale modelling of nitrate 
leaching. Applied Biology 46. pp23-32. 

20 Opportunity Mapping Forest Research 



� Forest Research 
Woodlands for Water 
Opportunity Mapping 

Boorman, 0.6., Hollis, J.M. and Lilly, A., 1995. Hydrology of soil types: a hydrologically 
based classification of the soils of the United Kingdom. Institute of Hydrology Report 
No.126. Institute of Hydrology, Wallingford. 
http :ffwww.ceh.ac.uk/products/publications/documents/lH 126HYOROLOGYOFSOIL TYPES 

.J2Qf 

Crowther, J., Hampson, 0.1., Bateman, I.J., Kay, D., Posen, P.E> Stapleton, C.M. and 
Wyer, M.D., 2010. Generic modelling of faecal indicator organism concentrations in the 
UK. CSERGE Working Paper ECM 10-01. ISSN 0967-8875 

Davison, P.5., Withers, PJ.A., Lord, E.!., Betson, MJ. and Strbmqvist, J., 2008. 
PSYCHIC- A process-based model of phosphorus and sediment mobilisation and delivery 
within agricultural catchments. Part 1: Model description and parameterisation. Journal 

of Hydrology, Vol. 350, 290-302. 

Department for Environment Food and Rural Affairs, 2014. Water Framework Directive 
implementation in England and Wales: new and updated standards to protect the water 
environment. DEFRA and Welsh Government, May 2014. 

Environment Agency undated. Water Framework Directive Programme. River Basin 
Characterisation Project. Technical Assessment Method: Rivers: Sediment Delivery. 
R_Sediment Oeliverey-T_v1.0 EA 2004 

Environment Agency, 2012a. Evidence for Significant Water management issues E4SWMI 
Evidence Summary: Phosphorus External version 2.1: October 2012. 

Environment Agency, 2012b. Evidence for Significant Water management issues 
E4SWMI Evidence Summary: Nitrates External version 2.1: October 2012. 

Harrod, T.R., 1998. A systematic approach to national budgets of phosphorus loss 
through soil erosion and surface run-off at National Soil Inventory eNSI) nodes. Final 
Report to MAFF. MAFF Project NTl014, SSLRC Project JF3818. 

Lord, E. and Anthony, S. 2000. MAGPIE: a modelling framework for evaluating nitrate 
losses at national and catchment scales. Soil Use and Management 16, pp 167-174 

Nisbet, T., Silgram, M., Shah, N., Morrow, K. and Broadmeadow. S. 2011a Woodlands 
for Water: Woodland measures for meeting Water Framework Directive objectives. 
Forest Research Monograph, 4. Forest Research, Surrey, 156pp. ISBN 978-0-85538-
830-0 
http://www . forestry.gov. uk/fr/woodlandforwater 

21 Opportunity Mapping Forest Research 



� Forest Research 
Woodlands for Water 
Opportunity Mapping 

Packman l.C., Quinn, P.F., Farquharson, FAK. and O'Connell, P.E., 2004. Review of the 
impacts of rural land use and management on flood generation. Short term 
improvements to the FEH rainfall-runoff model: User Manual. Joint DefrajEA Flood and 
Coastal Erosion Risk management R&D Programme. R&D Project Record FD2114/PR2: 
http://www .defra .gov.uk/science/Project_Data/DocumentLi brary /FD2114/FD2114_220S 
_OTH.pdf 

Appendix: Licence document for derived 

spatia I datasets 
Special licence - Co deliver: word document (Draft sent to Dan Haigh 27th March 2014) 

22 Opportunity Mapping Forest Research 



Map 1 Distribution of constraints to woodland creation 
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Map 2a Annual total sediment reaching watercourses from 
all diffuse sources via all pathways 
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Map 2b Relative loads of total sediment from diffuse 
agricultural sources 
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Map 3a Annual total P reaching watercourses from all 
diffuse sources via all pathways 
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Map 3b Rel ative annual mean leached total P concentration 
from diffuse agricultural sources 
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Map 4a Annual mean leached nitrate concentration 
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Map 4b Relative annual mean leached nitrate concentration 
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Map 5a Annual pesticide usage 
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Map 5b Relative annual pesticide usage 
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Map 6a F IO pressure from agriculture to shellfish waters 
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Map 6b Rel ative F I O  pressure from agriculture to 
shellfish waters 
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Map 7a F I O  pressure fro m agricu lture to bath ing waters 
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Map 7b Rel ative F I O  pressure fro m agriculture to bath ing 
waters 

Top 1 0% of annual agricultural FIO load to bathing waters in England 
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Map Ba FIO pressure from agriculture 
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Map 9a Target areas for woodland creation to tackle 

different diffuse pollutants based on higher thresholds 
for N and P 
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Map 9b Woodland opportunities to tackle multiple diffuse 

pollutants based on higher thresholds for N and P 
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Map 1 Oa Target areas for woodland creation to tackle 

different diffuse pollutants based on lower thresholds 
for N & P  
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Map 1 Ob Woodland opportunities to tackle multiple diffuse 

pollutants based on lower thresholds for N & p 
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Map 1 1  Areas suitable for planting floodplain woodland 

_ Area benefiting from flood protection (Dec 201 3) 

Flood storage area (Dec 201 3) 
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Map 1 2  Hydrology of Soil Types (HOST) Classification of soils 
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Map 1 3  Percentage of rainfall contributing to quick response runoff 
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M a p  1 4  Disribution of soi ls vuln erable to i ncreased rapid runoff d ue to 
structural degradation by i ntensive agricultural practices 
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Map 1 5  Vulnerability of soils to damage by livestock poaching 

Vulnerability to poaching 
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Map 1 6  Propensity of soils to generate rapid runoff 

Degraded soil SPR (%) value 
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Map 1 7  Opportunities for woodland creation to reduce downstream flood risk 

Preferred areas for planting floodplain woodland 

Preferred areas for planting wider woodland 
_ Preferred areas for planting riparian woodland 
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� Map 1 8  Local example of woodland creation opportunities V'l 
to reduce downstream flood risk 

_ Preferred areas for planting floodplain woodland 

_ Preferred area for planting wider woodland 

_ Preferred area for planting riparian woodland 
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Map 1 9  Opportunities for woodland creation to reduce downstream flood risk 
and one or more diffuse pollutants 

D Opportunity to reduce rainfall runoff 

Opportunities to reduce both rainfall runoff and one or m ore diffuse pollution pressures 
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