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Project aims

 Enable better access to data and
modelling for catchment
management

* Develop more integrated
modelling to deliver holistic
solutions for multiple pollutants,
services & policies

 Community building to develop
guestions and encourage joint
working

UKWP report on 'Agriculture's Impact on Water Quality'
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Project aims

 Enable better access to data and

modelling for catchment UKWP Report Key finding 2: We
need unified predictive models
mana ge ment encompassing all key aspects of

agriculture and water

* Develop more integrated » _
modelling to deliver holistic el momoets
solutions for multiple pollutants,
services & policies

¢ Community bUlldlng to dEVEIOp UKWP Report Key finding 7: We
guestions and encourage joint need greater collaboration

WOrki ng between researchers, industry
and policy makers with the
necessary framework to deliver
effective joint working.

UKWP report on 'Agriculture's Impact on Water Quality'
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What will the project deliver?

* A web-based platform for catchment
management

* Case studies to identify key data and
models as defined by users and benefits
of model coupling

e Standards to facilitate model coupling

* Model selection tool

* Signposting and access to the key
datasets

* |Input and output library from Case
Studies to enable re-use
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A user led Project:
The Community Forum

* Community Forum No. 1

— More than 280 questions identified
in the first Forum and 1:1 phone
interviews from > 40 organisations

* Community Forum No. 2
— Developed 7 case studies to cover:

®* As many of these issues as possible

* Other issues specified by the funders

* Community Forum No. 3

— Feedback on the Platform

e Function / content

* Look and feel
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Summary of all 280 questions received
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280 questions from 40 organisations summarised into 22 issues.
Many captured in our 7 case studies

Ecosystem services

Source Apportionment

Regulation and policy

Spatial scale issues

Modelling to inform data gathering
Uncertainty and levels of confidence
Interaction between WQ and other pressures
Economics, optimisation and cost benefit
Data quality and access

Link between water quality and ecology
Land use and Climate Change

Sediment

Nitrogen

Phosphorus

Pesticides

Morphology

FIOs

Stakeholder engagement and visualisation
Modelling processes and procedures
Targetting of measures

Sources, fate, behaviour and transport pathways...

Effectiveness and uptake of measures

crew

centre of expertise for waters

ADAS /NTKINS () &35y

m 3

—— 3.4

- S

— 4.5.6

- 6

— 2. 4. 5,6
——— 1, 3
—— 1 3
— 1,2.3.4.5.6
I . 4
————

I

—— 1.5

— 3 4,6

mm 1

I

B

_ 1.2.3.4, 5.6
meeeseeeeeessssssmn | [Model evaluation & catalogue
— 14

1.4
1.3.4
0 5 10 15 20 25 30 35 40
o e L4 (R
s rsie & Reading 22 LA IS




+ questions/issues from the funders

* Actions/interventions limited to those carried out for water quality
— But to include models and tools to explore impacts on wider ecosystem
services (GHG, biodiversity, cultural etc)
* The project funders also asked for Case Studies to cover the
following:
— Scale
— Effectiveness of measures
— Multiple pollutants

— Interpolation from catchment to national and monitored to unmonitored
sites

— Performance of catchments under future climate change
— Cost —effectiveness of measures

— Apportionment

Uncertainty and ensemble approaches
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Case Studies

1. What are the multiple pollutant and ecosystem
services responses to agri environment
interventions at the farm to catchment scale.

2. And then at the nationa
3. What are the costs and

scale?
benefits of mitigation

measures to reduce mu
of intakes.

ti-pollutants upstream

4. Will the effectiveness of pollution control
measures continue under scenarios of future
climate and land cover change at the catchment

scale
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Case studies (cont.)

5. What is the uncertainty in ecological

responses to water quality control measures
at the river basin scale.

6. How does input data quality affect
evaluations of interventions at catchment to
national scales.

7. How can we interpolate from highly
monitored to non-monitored catchments?
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Models and data used to deliver Case Studies
and available on the Platform

Models Data

* SAGIS  Landcover 1km

« FARMSCOPER e Catchment boundaries
e QUESTOR * River Flow data

e INCANandP e Diffuse pollution source
* LUCI ecosystem services inputs

e Harmonised world soil
Community fund database / NSI Scotland

* SWAT (Metaldehyde) * DIMs
e INCA-FIO 5 e etc
 SEPARATE

N
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Data catalogue: contents

Datasets used by models (SAGIS, Farmscoper, INCA, LUCI,
QUESTOR, ...)

Key national scale datasets imported (Land Cover Map, Soils,
Hydro-met variables)

Monitoring data: national (NRFA, WIMS, NWIS), and
catchment (DTC, Avon, Tarland, Thames, Conwy, LOCAR, etc.)

Land Use and Farm Practice information




Datasets: different approaches

Datasets from existing catalogues
(CEH EIP, data.gov.uk, JHI)

New metadata records to describe
existing online resources (Scottish
soils data, EDINA, Defra Farm
Practice data)

New metadata where data is
currently unavailable on the web
(e.g. EAWIMS, IACS)
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Homepage

Centre for

Ecology & Hydrology

Integrated Modelling Platform
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Search/Model Selection Tool

Centre for
Ecology & Hydrology

Broader Catchment Issues Models

Agri-environment

Biodiversity Datasets

Ecological Response
Case Studies
Ecosytem Services
Greenhouse Gas Emmissions
Pollution Smhe Attribution
Scale
National
Catchment
Water Quality
Nitrogen
Phosphorous
FlO
Metaldehyde

Sediment
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Model Selection Tool -

B Centre for
Ecology & Hydrology

MATURAL ENVIRGNMENT RESEARCH COUNCIL

Meteorological Office Rainfall and Evaporation Calculation System (MORECS version
2.0)

Monthly evaporation and soil meisture deficit for the UK calculated by MO using meteorological observations. The data is output as monthly averages over and 40 x 40 km grid
and dates back to January 1961. %

( created 1995-12-31)

Get the data
Where/When

Study area Format of the data: Oracle

=

Please include the following acknowledgement
where the data is reproduced - © Crown copyright
[followed by year of first publication], the Met
Office
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Faris

Temporal extent
1961-01-01 to present

Online Resources

Quality

Lineage
f MORECS evapotranspiration and soil moisture deficit is calculated from daily values of hours of sunshine, air

temperature, vapour pressure, wind speed and rainfall. For further details see Hough and Jones (1997).
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Model Selection Tool -

@ Search Catchment Manag: X \ G free online meeting softw. % | [ Software X

€« C' & https://gateway-staging.ceh.ac.uk/apy

limp/search.htm

Getting started - Me... [] Welcome to bnb.dat.. SIE Ordnance Survey Da... MATLAB and Windo... [ Implementing Effect... &% Alfresco » User Das...

i Apps [) @ Wirify by Volkside [} OS OpenData Suppl.. & AP Documentation B UK Met Office Weat...

Centre for

Ecology & Hydrology

NATURAL ENVIRONMENT RESFARCH COUNCIL

Broader Catchment Issues % Models
Agri-environment
Biodiversity LUCI
Ecological Response

Ecosytem Services

Gas Emmissi Datasets
Pollution S A
scale Major ion and nutrient
National data from rivers
[LOIS]
Catchment
Water Quality ®
Nitrogen v = g
= Case Studies g
Phosphorus v 3
o iy g
FIO ‘ IR =
A -
Metaldehyde 3
3
o
Sediment B
H
Case Study One Case Study Two Case Study Four Case Study Six =
Multiple pollutant and ecosystem Effectiveness of land management Effectiveness of pollution control Effects of input data quality and
services responses to land policies and agri-environment measures under scenarios of future quantity on evaluation of land
management policies and agri- interventions for reducing poliutant climate and land cover change at the management policies and agri-
environment interventions at the farm loads and maintaining environmental catchment scale environment interventions at

i
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Homepage

Centre for

Integrated Modelling Platform

Search Catchment Management Platform
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Model Catalogue

Centre for

Ecology & Hydrology ne Search Data

MATURAL ENYIRONHENT AESEARCH COUNCIL

Filters B

. 13 records found
Repository

Catchment Management Platform x MAGIC

Broader Catchment Issues

Scale
Water Quality

Topic

Catchment scale N

Resource type

Model 4
INCA-N is a processed based dynamic model representation of plant/scil system nitrogen dynamics and instream biogeochemical and hydrological

dynamics. It is spatially semi-distributed.

Licence

Land atmosphere model (water, energy and C including ANPP)

waygosd e Lioday | §IEqPGS) SPIAOI

National scale N

f l Map Search
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Centre for
Ecology & Hydrology
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Effectiveness of pollution control measures under scenarios of future climate and
land cover change at the catchment scale

Within this application, the aim was to explore whether measures selected to improve the chemical status of the Tarland Burn are ‘future proof, i.e. whether measures
implemented to lower stream water suspended sediment, total phosphorus, total dissclved phosphorus and nitrate concentrations today will still improve the water quality in
the 2050s, based on integrated climate projections and land use change scenarics.
To do this, the daily response of three pellutants (suspended sediment, phosphorus as total phospherus and total dissolved phosphorus, and nitrate) has been assessed for a
baseline (1981-2010) period and compared to model-based projections of the effects of measures (fertiliser application reduction. reduced final effluent concentrations),
climate and land cover change, climate and land cover change plus a selection of effective measures. In addition, the models are used to explore potential time lags between

the introduction of a measure and catchment response.

Date 16/06/2015 L\\)
Datasets
Study Site Upper Tarland Burn catchment, a sub-catchment of the River Dee,
Aberdeenshire Land Cove
Objective Investigate the effectiveness of measures to improve water quality in the : SR
Tarland Burn, given future projections of climate and land cover change.
Funder Details Defra
Modeller Leah Jackson-Blake, James Hutton Institute Model
|Fp-JT Data

* Met data: Met Office Skm gridded data for the baseline. For the future, scenarios from the EU ENSEMBLES

project
* Data for calibration and validation: James Hutton Institute monitoring data, including discharge and

chemistry data
* Land use data: baseline data from LCMO7. Future scenarios of land use generated by the James Hutton

Institute
* Fertilizer and manure inputs: British Survey of Fertilizer Practice
* Large number of additional parameters: expert-based or literature searches
WIS IV - p— A A R A ASY I 1L s
(G55 1) Ecology & Hydrology (TR A" i'IT— Hutton @ R d.’
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Homepage

Centre for

Ecology & Hydrology

Integrated Modelling Platform

Search Catchment Management Platform
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Case Studies

Datasets

Models

About Documents
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Centre for
Ecology & Hydrology

MATURAL ENYIRGNMENT AESEARCH COUNCIL

Filters

Repository

Catchment Management Platform

Broader Catchment Issues

Scale

Catchment

Water Quality

Nitrogen (c) %
Topic
Water quality

Resource type

Dataset () X

Licence

Non-Open government licence

Map Search

/‘lliii% NITKINS

Search Data

x

@ o

Rainwater alkalinity, chloride-ion, conductivity, pH and nutrients data from the Frome Piddle; Pang Lambourn and Tern catchments, recorded between
2004 and 2006. Rainwater samples were collected fortnightly at seven sites in these catchments and analysed for Alkalinity...

UK, from

) River Frome
Data from weekly water quality monitoring of the River Frome at East Stoke, Dorset (National Grid Reference SY 867868). The dataset consists of nitrate,
soluble reactive phosphorus, dissolved silicon, pH, alkalinity, potassium, sodium, calcium and magnesium concentrations...

Surface water quality data for the Conwy catchment, North Wales are presented. The data cover stream and estuary survey locations sampled manually
from 2007 to 2011 at varying intervals between fortnightly and quarterly. Survey locations were selected as draining the...

This data resource consists of a nutrient concentration time series for the River Frome at East Stoke, Dorset, gathered between January 2004 and
February 2006. Total phosphorus concentration data was gathered for the full duration of the project. Soluble reactive phosphorus....

5 [LOIS]
Discrete data for major ions and nutrients in river water for 13 sites in the Humber catchment over the periods 1993 to 1997 and 1996 to 1997 and for 3
sites from the Tweed catchment over the period 1994 to 1997. lons and nutrients measured were: Ammeonia, Calcium (dissolved)....

on and nutrient «

wajqosd e poday | YIEqpaa) apIAOId

River water alkalinity, chloride-ion, conductivity, pH and nutrients data from the Frome Piddle; Pang Lambourn and Tern catchments, recorded between
2003 and 2006. River water samples were collected fortnightly at twenty three sites within these catchments and analysed...
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Data catalogue: metadata

Centre for

Ecology & Hydrology

D

Fnvironment Acency Water Ouality Samples - Compliance Monitoring - orap
p

\__lational Dataset List November 2_61 5]

. .
This is a dataset of all water quality sampling held by the Environment Agency. Water quality sampling is taken for the purpose of compliance monitoring for licences under EX I St I n g text

Environmental Permit Regulations or other regulation. It is also taken in the course of investigations. routine sampling. or volunteered data from third parties. ‘Water Quality
Samples’ hold the actual sampled result and do not show the compliance of a permit without further assessment and cross reference of the permit conditions. [Text from EA

Data is taken from the EA WIMS (Water Information System) database. Water quality measurements from a number of different “material types”: River, estuary, groundwater,
canal, lake, sewage, etc. As of 2014 the dataset consists of >50 million values for 700 determinands from >3.5 millien samples at 30000 sites across England.

New text to provide

Where/When
Study area

=

Inted Kingdorr

pubic of Sheffield
relar
Cardiff London

cantribiters

0

Temporal extent
1962-01-01 to present

Online Resources

MATURAL ENVIRONMENT RESEARCH COUNEIL

ADAS NTKINS (0 &5 oy

crew

centre of expertise for waters

better information

Get the data

Format of thedaia

Data available under licence on request from the
Environment Agency, by region for a given date
range and list of determinands.

Information on
access

waiqoid e Loday ; YIEqpes) SPIAGL]

exclude individual samples or determinands from
this dataset if there are compelling legal reasons
to do so. Issues to Note - In general terms the
areas that could conceivably give rise to a
compelling legal or public policy reasen include
National Security Data protection Commercial
Confidentiality the course of justice, the ability of
a person to receive a fair trial or the ability of a
public authority to conduct an inquiry of a
criminal or disciplinary nature If any third party
alleges that there is a compelling legal or public
policy reason to exclude particular data we will
investigate [Text from EA National Dataset List,
November 2015].

Manage Metadata
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Data catalogue: metadata

Centre for

Ecology & Hydrology

Cardiff Edndon

e cantribiftars

Temporal extent
1962-01-01 to present

@1l =010 (U=

Quali

Lineage

This data is provided in calendar year cuts. Data on sampling site name, location and types are included for
identification of sites and their type. Sample dates identify when the site was taken. Data on the purpose,
determinand and sample material are provided in both code and descriptive formats The results are provided to
the greatest resolution as stored in Environment Agency systems. There are instances where the result is greater
or less than the limit of detection, these results are identified with greater or less than brackets. The limitation of
this data is that there may be other information such as site visits and other monitoring information taken in to

consideration when assessing compliance, this is not included in this dataset. [Text from EA National Dataset List,

November 2015].

Data quality issues include inconsistencies in determinands, with numerous determinands used for simila
measures, making retrieval of consistent information difficult.

Other contacts

Custodian

Distributor

Spatial
Spatial representation type texiTable

Spatial Reference System OSGB 1936 / British National Grid

crew

centre of expertise for waters
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areas (hat could concewabu giveriseto a
compelling legal or public policy reason include
National Security Data protection Commercial

Confidentiality the course of justice, the ability of

a person to receive a fair trial or the ability of a
public authority to conduct an inquiry of a
criminal or disciplinary nature If any third party
alleges that there is a compelling legal or public
policy reason to exclude particular data we will
investigate [Text from EA National Dataset List,
November 2015].
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Links to other
information on
the web

Additional
subjective?
information on
data quality
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Case Studies 4

Download

se S

Effectiveness of pollution control measures under future climate and land cover
& Detailed description

Summary

In this case study, the effectiveness of pollutant control measures to reduce nitrogen and phosphorus concentrations in the Tarland Burn, Scotland, under both current and future climate and land use, was
examined. The measures were reductions in fertilizer and manure inputs, effluent inputs and woodland expansion. The model outcomes allow us to check whether measures selected to improve water
quality today will still be effective in the future.

Key finding
Despite the uncertainty in future climate and land use, measures put in place today to improve water quality are likely to remain effective in the future.

The diagrams below illustrate that when measures are implemented, the modelled outcomes show that mean streamwater nitrate and total dissolved phosphorus (TDP) concentrations decrease below those for the baseline.
Projections of wetter winters and drier summers from two climate models (HadRM3, SMHIRCA) lead to concentrations similar to those observed presently. Only with a shift to arable intensification do the mean nitrate and TDP

concentrations increase anove the baseline. Irespective of credible land cover distribution o climate scenarios, reductions in fertiiser and final effluent will reduce the mean stream nitrate and TOP [
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Approach and modelling E
Within this case study. nitrogen and phosphorus INCA models (INCA-N, INCA-P) were applied to provide estimates of daily time series of flow, and nitrogen and phosphorus concentrations, at selected sites along the river, as wejiSy
as daily and annual nutrient loads for all processes within each land use class. The two models were calibrated and fested. The models were then run for a baseline period (1981-2010) using observed land cover and 2
meteorological data, and then used to assess the effectiveness of different nutrient pollution control measures for this period. The control measures were redustions in fertiliser and manure applications to arable and improved  IFg
pasture, reduction in Sewage Treatment Works final effluent concentration, and land cover change including an increase in woodiand. The models were then re-run for a future period (2031-2060) with projected land cover and |[i]
climate inputs, and then with the same poliution control measures i this future scenario §

Datasets, models and additional information

Pollutants  Suspended sediment Models  INCA-N
Total Phosphorus INCA-P
Total Dissolved Phosphorus Datasets  liet Office 5km gridded dataset
Nitrate British Survey of Fertilizer Practice
Scale  Catchment (74 km %) Land Cover Map of Scotiand (2008)
Location  Tarland Burn, Aberdeenshire, Scotland 50m Digtal Elevation Model

Agricultural Census Data

EU FP6 ENSEMBLE climate predictions |
Local observations of atmospheric deposition + w
ADAS @I Sewage effluent data ; « » Water Resource Associates
|

Observed river flows and streamwater nitrogen and phosphorus concentrations Univershyof Bast Arghts
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2 years into a 3 years project

Identified data and model needs of Case
Studies

Captured these resources for the Platform
including additional resources through an
open call from the Community Fund

Started model runs for the Case Studies

Developed a model database and selection
tool

Undertaken a review of barriers and
opportunities for model integration

Scoped out design and functionality of the
Platform and started testing with Users

Platform launch data 315t March 2017

The James




Benefits to communities

* Practitioners * Academics
— Access to data and — Better unde-rst-anding of
practical models needs and timing of

— Sharing of problems and practitioners

solutions — Translation of science to

— Community to develop practitioners

joint commissioning — Access to data and

. . models
— More holistic solutions

— Standards and protocols
for coupling

Unlver5|t of
CEEE crew 2SS Hutton @ y
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Funding sought to enhance Platform;
CEH/NERC to provide legacy as Platform host

Test benefits of model integration on outcomes

O\
"\

@put into platform design and functionalty | Forum 3
AN & UKWP
N

Select data, models and tools

fundingd Data Models Tools hfunding
pot pot

AN

] Select case studies > rorum 2

y q 2 Forum 1

ey Thelames  paws University of [D

@ ro creW Hutton ' +&
ApAs /\TKINS . £l Ty —_— i) msie & Reading 2050 [E




Breakout group questions

* Feedback on data catalogue, case studies and
model selection tool

* Feedback on ‘look and feel’ of the platform

* Could and should this approach be extended
to other aspects of water resources, and how?
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Case Studies matched to funders
priorities

Funder issue Case Study Number
1 2 3 4 5 6 7

Effectiveness of measures

Performance of catchments
under future climate change
(and land management)
Cost —effectiveness of
measures

Apportionment

Uncertainty and data quantity
and quality

Interpolation from catchment
to national and monitored to

unmonitored sites

Sediment; N;

Multiple Pollutants P; FIO; N; P; . Based on
o . N; P; FIO; Sediment; .
(biodiversity; . Metal- N; P | Case Studies | To be agreed
agri-GHG N; P
carbon; flood dehyde 1-5
mitigation)
. River River | Catchment- | Catchment—
. Catchment National Catchment . . .
Multiple scales System Basin National National
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