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Strategic Monitoring Review
Ben Bunting, Environment Agency



What next for the Strategic 
Monitoring Programme?

Ben Bunting

Environment Agency E&B Manager

September 2019



We work together to use a wider range of information to 
manage the water environment

Our Vision for Monitoring

6

Flood defences River flow dataBathing water sampling



How do we get there?
The data we collect reflects our local and national needs 
for understanding the environment and solving problems

We have the time and skills to use data to greater effect

We are able to work with others to achieve joint 

environmental outcomes

We are able to gather, analyse and turn data into 
information that we are confident to use 



Roadmaps for Monitoring



Roadmaps for Monitoring

Skills and Resilience (data skills, analysis, reporting)
• We provide technical leadership (skills & resilience)

• Our staff have access to relevant training

• We use Technical Development Frameworks to support 

development

Shadowing / learning from 

established partnerships to 

build cross-organisational 

collaborative working skills

Update technical 

development frameworks 

to include collaborative 

working

Develop training on 

engaging reporting (e.g. 

infographics, visualisation) 

to support collaborative 

working



Roadmaps for Monitoring

Data Sharing
• We improve the accessibility of our data

• We improve the usability of our data

• We improve the currency and quality of our data

Understand needs / 

requirements of key 

stakeholders (Local & 

National)

Refine products to make them 

more useful for customers

Co-design products 

with key partner 

organisations

Continue to invest in 

external data sharing 

platforms (e.g. Catchment 

Data Explorer)



Roadmaps for Monitoring

Systems and Tools
• We invest in and improve our data, systems and tools

• We provide technical leadership (systems)

• We make it easier to access and use our data

• Mostly internal, but…

Seek feedback from 

external customers on 

current data sharing 

systems and future needs



Roadmaps for Monitoring

Making better use of wider catchment evidence
• Culture change to support use of external data

• We exploit the full potential of data & technology

• Governance and oversight to drive use of wider evidence

Create catchment evidence sub-

groups to support collaborative 

working

Share our monitoring plans with 

external partners to produce  

joined up programmes

Investigate funding 

opportunities / in-kind 

collaboration to support 

partnership working

Investigate funding 

opportunities to support the 

use of external data

Investigate need for 

collaborative monitoring at 

national level

Create and issue guidance on appropriate 

way to hold of external data (linked data)

Identify potential future collaborative projects 

to use as proof of concept trials.

Identify and prioritise where common 

data standards to aid sharing would 

be best applied

Review external tools / data that 

could support our work and 

prioritise for investment

Implement common data 

standards to aid sharing



So… What next for the Strategic Monitoring 
Programme?

• It’s not a programme any more – it’s about sustained 
change

• Our vision remains the same

• We are shifting our culture

• Approach your local EA contacts on data and evidence –
don’t wait for us to contact you



Citizen Science Investigates 
& Local Action

Simon Browning, Westcountry Rivers Trust



Simon Browning

Catchment Data & Evidence Forum 



▪ Monitoring at Westcountry Rivers Trust

▪ Westcountry CSI – what is it and how does it fit in?

▪ EA Strategic Monitoring Review and Tamar Catchment Prototype

▪ Water quality monitoring going forward…

Introduction



We have equipped our farm advisors with a 
set of instruments so they can carry out 
some testing in the field.
- Temperature
- Conductivity
- Dissolved solids
- Phosphate
- Turbidity
- Suspended sediment
- Colour

Spot testing

Data and Evidence team have additional instruments for dissolved oxygen, pH and fluorescence 



Some projects require detailed, 
continuous monitoring of  
- Flow / discharge
- Water level
- Temperature
- Conductivity
- Dissolved solids
- Turbidity

Continuous monitoring 

… or automated 
collection of 
water samples



Monitoring the impacts of natural flood 
management interventions requires 
measurement of a range of variables 
including:
- Water level
- Flow
- Rainfall
- Soil moisture
- Time lapse imagery

Natural Flood Management Monitoring 



Westcountry Rivers Trust are 
well placed to work with 
academic partners and industry 
to assist with development of 
new and novel monitoring tools 
and techniques…

Research and development

Novel fluorescence sensors

Passive sampling devices for 
agrochemicals and other 
compounds

Low cost sensors for 
catchment monitoring



WRT WQ monitoring activities



Based upon a survey form that 
captures observational information 
about:
- Plants
- Wildlife
- River condition
- Diffuse pollution
- Litter/fly-tipping
- Flow
- Substrate
- Photos / notes

Westcountry CSI
Survey Form



Total Dissolved Solids

Pure water does not conduct electricity 
but as minerals, salts and metals dissolved 
in water the conductivity rises.

This probe measures the conductivity and 
expresses that as ‘Total Dissolved Solids’ or 
TDS. 

Westcountry CSI
Monitoring kit



Turbidity Tube

A way of measuring the optical clarity of the water

The tube has a black and white disc at the bottom and a 
graduated scale up the side.

The tube is gradually filled with sample until the disc just 
disappears. The number on the scale that corresponds to 
the water level in the tube is read off as the turbidity.

Westcountry CSI
Monitoring kit



Instatest Phosphate Test Strips

Pads are impregnated with a chemical reagent that 
forms a blue colour in the presence of phosphate

The more phosphate the deeper the colour 

After inverting the tube 5 times the blue colour will 
develop. Compare this to the coloured squares on 
the bottle and read off the phosphate 
concentration in parts per billion (ppb) which is 
equivalent to micrograms per litre (μg/l)

Westcountry CSI
Monitoring kit



With these simple instruments we can measure:

− the amount of dissolved solids in a sample

− the amount of suspended solids in a sample 

− the amount of phosphate in a sample

This helps us to:

− better understand what is ‘normal’ and when 
conditions are different from normal

− identify parts of the river catchment that are 
producing the highest levels of pollution 

Westcountry CSI
Summary



Rivers in the countryside



Urban rivers



Threats to our rivers…

Fine sediment from soil erosion Soil compaction
‘Flashy’ storm response

Urban runoff

Sewage discharges / sewer overflows



Threats to our rivers…

Barriers to fish migration

Slurry spreading before heavy rain Pesticides / herbicides

Stock access to rivers



Westcountry Rivers…



Water Framework Directive (2016)



Citizen Science Investigations…



SMR - Tamar Catchment Prototype

▪ Meetings with EA monitoring team

▪ Agreed priority areas and joint ways of 
working / ‘data sharing’

▪ Agreed approach to CSI data and queries 
over ‘low level’ pollution incidents

▪ Need to include other monitoring 
stakeholders (South West Water, Wildlife 
Trusts, University of Plymouth, Riverfly
groups, angling clubs) and co-ordinate via 
the Catchment Partnership 

▪ Still some uncertainty over what ‘agile’ and 
‘sentinel’ monitoring will look like

▪ Resources in other catchments…?

▪ Will future EA monitoring be fit for (our) 
purpose?



5 ways to help your river…

1. Find your nearest brook, stream or river 
– it may be closer than you think!

2. Help to hold rain water where you can 
– reduce run-off 

3. Use water wisely 
– it’s on loan from the rivers

4. Be careful with chemicals
– there is no ‘away’

5. Sign up to Westcountry CSI 
– help us to help the rivers



ArcGIS Hub
Miles Gabriel, ESRI UK





Apps

Reports

Surveys
Open Data

Citizens

Volunteers

Academics

NGOs

Government

Maps

Stories

Initiatives

Creating New Opportunities to Participate

ArcGIS Hub website: esriuk.com/discover-hub 
Collaborating around common interests & initiatives…

…using the power of location

Events

What is ArcGIS Hub?
Community Engagement Platform - Bringing Together People, Data & Tools

Imagery

Geo-

Spatial

LIDAR

Real-

Time

Scientific



…partnering builds stronger initiatives

Initiative Teams

Data, Maps & 

Apps

External users:

• External bodies

• Volunteers 

• Academia

• etc

Initiatives

Economic 

Development

Encourage

Volunteering

Tackle 

Housing

Improve

Transportation

Reduce Fatal

Accidents

Decrease Traffic

Congestion

Regeneration & 

Strategic Development

Green, Walkable,

Smart Cities

Internal staff:

(Charities, Public 

Authorities, Utilities, 

Commercial…)

Community
Maps, apps, dashboards

KPIs

Background information

Digital surveys &

crowdsourcing

Workforce management

Events

Follow (for updates)

Register (to get involved)

Real-time data (IoT/cameras)

The ArcGIS Hub Approach
Use initiatives to enable collaboration…

Webinar recording: https://youtu.be/jIk-TmgIj4U 

https://www.arcgis.com/apps/opsdashboard/index.html#/0f04dd3b78e544d9a6175b7435ba0f8c
https://trpd.maps.arcgis.com/apps/opsdashboard/index.html#/ebcb9a5ab54a41daad597c535709b1e9
https://symgeo.maps.arcgis.com/apps/opsdashboard/index.html#/0bc1e07205094381a8371464e33106cc
http://esrihk.maps.arcgis.com/apps/opsdashboard/index.html#/6ffd9aa62b854581a23ca464b3c7395f


The ArcGIS Platform
ArcGIS Hub – Geo-Enabled System within the Esri Geospatial Cloud

ArcGIS

Software 

and SaaS

Mapping

GIS

Location

Analytics

Esri Geospatial Cloud

Geo-Enabled 
Systems

Developers

ArcGIS Hub website: esriuk.com/discover-hub 





Organisational Website GIS Content & AppsInitiatives

ArcGIS Hub…
…bridges the gap



Webinar recording: https://youtu.be/jIk-TmgIj4U 



Using Earth Observation for assessing 
the effectiveness of measures for 
controlling rural diffuse pollution

Ben Hockridge, ADAS



Using Earth Observation for assessing the 
effectiveness of measures for controlling rural diffuse 

pollution

Ben Hockridge

ben.hockridge@adas.co.uk



What is Earth Observation?

• A means of assessing the earth’s surface 
remotely by satellite, aircraft or UAV

• Uses optical or radar signals to detect 
unique signatures of features

• Can cover large areas more cheaply than 
conventional methods

• Need to convert raw imagery into a useful 
form and interpret signals

• Development of semi-automated routines 
possible



How can Earth Observation help with Catchment or 
Field Management?

• Quantification of potential 
sources of pollution

• Land use classification

• Sub-field features e.g. poached 
areas

• Identification of delivery 
pathways 

• e.g. erosion channels

• Assessment of mitigation efforts
• e.g. buffer strips

Poaching/ erosion

Buffer strips



Developing and testing the use of EO to better understand 
rural catchments and their diffuse water pollution risk in 

Scotland

• Many features indicative of increased risk or mitigation of rural diffuse 
pollution observable remotely

• Location of such features as important as presence
• EO capable of detecting change over large areas at modest cost compared 

to field walking
• Will help limit and target site visits
• Aim – a scalable and coordinated catchment-based approach 



Sources of imagery

World-View 2 ~0.5m
Pleiades 
~0.5m

SPOT -6/7 
~1.5m

Aerial
~25cm



Poaching – Areas of bare compacted soil in grassland 
fields

• Poached areas identified and 
digitised

• Spectral responses extracted

• Supervised image classification 
(Random Forest)

• Overall accuracy for 
identification of poaching 85%



Buffer strips – Linear features, often 3-12m wide, along field 
boundaries. Typically grassed. Can be effective measures, but 
can also fail.

• Defined “top of bank” using LiDAR

• Supervised image classification

• Overall classification accuracy for 
ID of buffer 82%

• 56% breaches & 76% good 
practice correctly ID’d by visual 
classification



Case Study 1 – successful ID of buffer strip using automated 
classification in absence of clear differentiation in true colour 
or NDVI image



Case Study 2 – successful ID of buffer strip using automated 
classification and NDVI image



Summary of work in Scotland

• EO provides great opportunities for monitoring of features relating to 
diffuse pollution mitigation

• Livestock poaching & buffer strips could be picked out using 
automated classification with accuracy of >80%

• Semi-automated approach will improve cost-effectiveness of 
catchment investigations by helping target field visits

• VHR optical data required to observe these features, which can be 
costly

• Some manual inspection of imagery still required



Cartographer
Dave Gurnell, Cartographer



cartographer

Dave Gurnell

dave@cartographer.io





What is Cartographer?



“Monitoring, mapping, 

and citizen science made easy”

























Who are we working with?



Thames21



Westcountry Rivers Trust



Modular

River Survey



Modular River Survey



Free for Citizen Scientists

Multiple outputs (inc River Metric)

Organisational tools, shared results

Modular River Survey





Other Projects

NE Priority Habitats

EA Placemarker

Urban Riverfly



What’s coming up?



Lots of Modular River Survey stuff

Lots of new features, including…





To summarise…



Collect monitoring data

Work with volunteers (and professionals)

Export to Excel and GIS 



Completely hosted

All your data in one place

Fixed monthly fee, but…



Modular River Survey tools are free



cartographer

Dave Gurnell

dave@cartographer.io



INNS Mapper
John Cave, Yorkshire Wildlife Trust



John Cave

Yorkshire Wildlife Trust & Yorkshire Invasive 
Species Forum

John.cave@ywt.org.uk

mailto:invasives@ywt.org.uk


INNS Mapper

• Online national 
webtool

• Open access data

• Local action groups

• Citizen scientists



Data sources

Verified Records

Data submitted via 
INNS Mapper 

BRC data available 
in INNS Mapper



Inputting Records



Treatment data



Using data for Action Plans

• Date, time, location, 
verified records

• Select data which is 
of interest

• All data can be 
downloaded to CSV 
file, including any 
selections made.





Select Records Query Tool





Any questions?



Coreo
Dave Kilbey, Natural Apptitude



July 2019

The complete workflow solution 

for location-based data collection



What is Coreo?

Coreo is an easy-to-use platform that enables the 
efficient collection of location-based data. 

It provides a fully digital workflow for field engineers, 
consultants and researchers, ensuring consistency and 
accuracy of data capture for dissemination and future 
analysis.

Build and deploy your own apps in minutes and work 
with the data, all in one system.



The Problem

They are also very resource intensive.Bespoke software solutions are 
expensive.

Most platform solutions on the 
market are complicated to use and 
best suited to software engineers.

Most simply produce forms in an inflexible 
“shell app” and do not allow for custom 
content, designs, or your own branding.

Conventional apps rely on regular 
updates to keep them operational and 
you’re reliant on developers to make 
changes for you.

Most don’t support key data 
visualisations, such as the ability to 
build and share bespoke maps of 
your data.



Coreo - The Solution

Coreo allows you to build solutions 
quickly and easily using a drag & 
drop app editor. 

Collect, visualise and share point, line 
and polygon data instantly, from 
anywhere in the world.

Fully scalable data storage with 
industry leading security. Integrate 
seamlessly with other systems

Increase efficiency by capturing 
digital data at source.

Coreo supports white labelling -
design apps to suit business 
requirements. 

Make changes whenever 
required. Updates are instantly 
available to all your users.



Example App



Example App

Records 
have 
social & 
sharing 
features

Filter 
records in 
the app





Coreo Console

Project dashboard



Coreo Console

Records 
explorer



Coreo Console

Custom 
map 
builder



https://www.natural-apptitude.co.uk/

https://coreo.io/

dave@natural-apptitude.co.uk

https://www.natural-apptitude.co.uk/
https://coreo.io/


Lunch, networking & demos
Garden Room (1 hour)


