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• Modelling & Management of loads at 
multiple scales

• Upscaling field evidence?

Pollution modelling at different 
scales and upscaling 

Plot Scale 

Particle Tracking

Waterbody Scale 

Fieldmouse Model

National Scale CSF-

HYPE Model
Commonality: Transport 

rates + half-lives of 

different pollutants
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The plot-scale
Conceptualised dual-pathway 
particle tracking R script

• JUMP model initiates thousands 
of particles of unit mass and 
advects 2 sets:

• Fast using overland flow 
velocities plus diffusivity 
scaled by velocity

• Slow – multiplier on surface 
velocities and diffusivity 
conceptualising through-soil 
(sped up here factor is only 
0.1)

• Calibrate half-life for different 
classes of pollutant behaviours. 

Plot 2 10m 

buffer

Plot 1 40m 

buffer

Particles given unit mass and allowed to decay

http://www.jbaconsulting.com/
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• Current WFD chemical class Poor

• Recent mean 0.236mg/l

The catchment Scale: Yeo

Site overview and open-data loads disaggregated Long term monitoring data below outlet

http://www.jbaconsulting.com/
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Fieldmouse Risk (first run)

Accumulated mean flows adjusted to mean flow at NRFA flow 

gauge @ Congresbury:

NRFA station data for 52017 - Congresbury Yeo at Iwood 

May 2025

Travel Time (days)

SRP conc (mg/l)

Travel time to 

outlet IF via 

quick-flow 

pathway

http://www.jbaconsulting.com/
https://nrfa.ceh.ac.uk/data/station/info/52017
https://nrfa.ceh.ac.uk/data/station/info/52017
https://nrfa.ceh.ac.uk/data/station/info/52017
https://nrfa.ceh.ac.uk/data/station/info/52017
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Importance + Risk

Importance of unit pollution Risk=importance * load

Artefacts from open soil + 

runoff data grid scales 

(to be improved)

We can use this to 

prioritise Nature-

based Solutions 

e.g. target upper 

10%ile

http://www.jbaconsulting.com/
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The National Scale (England)
Looking at change using CSF-HYPE v 6.02

Percentage change considering all environmental 
stewardship, regulation and Catchment Sensitive 
Farming. 

(note showing 2018-2022 longer period plots not available)

SS

E.Coli

IN

SP
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National Source Apportionment Heat maps under 
different flow conditions (Inorganic Nitrate)

LOW Flows Medium-High Flows
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National Source Apportionment Heat Maps for Soluble 
Phosphorus under different flow conditions

LOW Flows Medium-High Flows
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National Source Apportionment Heat Maps 
for SS under different flow conditions

LOW Flows Medium-High Flows
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Fieldmouse + 
CSF-HYPE at a 
finer scale
Spatially and through-time

http://www.jbaconsulting.com/
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Travel time from a 10m pixel 
in the landscape

Date

• Community scale: 
Arkengarthdale

• Fieldmouse outputs a travel time map in 
units of ‘days’ from every pixel to the 
catchment outlet

• This provides greater time for 
assimilation of pollutants in the 
environment

• A unit of pollution on a filed in the 
headwaters here would take nearly 3 
days to reach the outlet

Time of Travel (ToT)

http://www.jbaconsulting.com/
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Importance of a unit of pollution in 
a 10m pixel in the landscape

Email 

• Importance 
Rasters 

• Showing the 
relative 
importance of a 
unit of pollution 
in any 10m pixel 
have at the outlet

Soluble Phosphorus Nitrate

http://www.jbaconsulting.com/
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• Arkengarthdale – RISK raster for Phosphorus to help 
focus location for NbS

Event-driven agricultural SP loads using CSF-HYPE

http://www.jbaconsulting.com/
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Even-driven agricultural IN loads using CSF-HYPE

• Arkengarthdale – Risk Raster for Nitrate

http://www.jbaconsulting.com/
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• Change scenarios:
• Baseline R1

• CSF + Env Stewardship R4

• Change to riparian and 
floodplain planting

• Peak concentration reductions

• Event 1

• R4 - 7.6%

• Woods: 91.3%

• Event 2

• R4 - 47.2%

• Woods: 94.5%

• Mass avoided?

Mass avoided
(CSF-HYPE)

Change in total loads 

through time 

Event 1

Event 2

http://www.jbaconsulting.com/
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• UKRI/NERC programme research developed an efficacy 
measure based on the peak volume avoided

• See Chappell et al, 2023 
https://doi.org/10.5281/zenodo.10361737)

• Footprint of woodland = 100ha

• Using JFlow* Peak flow reduction 5 year return period  = 2.1%

• Volume avoided at peak = 2,177m3 

• ~1 Olympic swimming pool

• Could express efficacy 21.8m3 / ha

Similarly for loads

• What about loads avoided….

• Event 1

• CSF: 11.4 Kg P 

• Woods: 59.4 Kg P / 945ha

• Event 2 

• CSF: 22.2 Kg P 

• Woods: 48.3 Kg P / 945ha

Efficacy of Nature-based Solutions
Peak Flow reduction from flood model
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*JFlow is a 2D flood 

inundation model

..So a slight 

reduction in 

peak flow and 

a strong 

reduction in 

peak load 

http://www.jbaconsulting.com/
https://doi.org/10.5281/zenodo.10361737
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• Trying to improve understanding of half-lives from field-scale using JUMP 
modelling and upscale using Fieldmouse + HYPE

• Systems based Fieldmouse model is providing new ways to help target and 
quantify where NbS might be best prioritised

• National scale source apportionment runs helpful to understand load contributions 
under different flow conditions 

• Finer-scale 

• Risk maps providing strong tools for prioritisation to help identify NbS

• Combined with opportunity maps proving a valuable source for e.g. WINEP 
programme

• Through-time source apportionment is providing strong knowledge transfer 
about nature of event driven pollution

• We present a new way to measure the efficacy of different types of catchment 
measures, similar to peak flow avoided per measure, we use peak mass avoided

Summary

http://www.jbaconsulting.com/
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