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Pollution modelling at different » Modelling & Management of loads at

scales and upscaling multiple scales
« Upscaling field evidence?

Commonality: Transport

) ) rates + half-lives of
www.jbaconsulting.com different pollutants
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The catchment Scale: Yeo

River water quality time series (daily average) for site E8101000
Determinand: Orthophosphate, reactive as P (reSP)
N: 185; Mean: 299.5; Stddev: 143.3; Mean post (first) significant step change: 236.1
Possible outliers are shown as red triangles
Mann-Kendall +/- trend: p = 0.001; Pettitt significant change (p<0.05) (black line): 2011-11-11

e Current WFD chemical class Poor
* Recent mean 0.236mg/I
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Site overview and open-data loads disaggregated

Long term monitoring data below outlet
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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 lwood

SRP conc (mg/l)

v 0.0007 - 0.0279
v 0.0279 - 0.0346

V| = 0.0346 - 0.0375
V| = 0.0375 - 0.0482
V| — 0.0432 - 0.0654

Station
52017 - Congresbury Yeo at lwood
Station info | Daily flow data | Live data | Peak flow data | Catchment info | Photo gallery
Data series:  Gauged Daily Flow v Graph type:  Annual hydrograph v Year: 2023

Period of record: 1973 — 2023
Percent complete: 77 %
Base flow index: 0.65
52017 Congresbury Yeo at lwood Gauged Daily Flow
Mean flow: 0.784 m¥/s
95% exceedance 0.211 mé/s 10 Fo
(Q95):
I -

70% exceedance 0.33 m¥/s 3 5 —
(Q70):
50% exceedance 0.484 m¥/s —_ .
— 3 Travel Time (days)
10% exceedance 1,628 m/s 2y L Band 1 (Gray)
(Q10): 0.735378
5% exceedance (Q5): 2.286 m?’/s 0.57 o3
Gauged daily flow (GDF) data is available for
download for this station. Travel tl me to

Download flow data ‘ 01 —5g Mov Do T ) Fb T Ma  Am May ] A ECR 0.019078

2023
© 2025 UKCEH
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UK National River Flow Archive

outlet IF via
quick-flow
pathway

May 2025
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Importance + Risk =,

We can use this to
prioritise Nature-
based Solutions
e.g. target upper

10%ile

Importance of unit pollution

Risk=importance * load

. _ Artefacts from open soil +
www.jbaconsulting.com runoff data grid scales

(to be improved)



http://www.jbaconsulting.com/

Percentage change considering all environmental

The National Scale (England) stewardship, regulation and Catchment Sensitive

Looking at change using CSF-HYPE v 6.02 Farming.
(note showing 2018-2022 longer period plots not available)
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National Source Apportionment Heat maps under
different flow conditions (Inorganic Nitrate)
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National Source Apportionment Heat Maps for Soluble
Phosphorus under different flow conditions
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National Source Apportionment Heat Maps
for SS under different flow conditions
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| | | |
Travel time from a 10m pixel W QOUSEWEM S @i
. Food & Rural Affairs »
in the landscape ising Weters | Rooted Solutions

« 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

» Aunit of pollution on a filed in the
headwaters here would take nearly 3
days to reach the outlet

Arkengarthdale LandQF and river travel time

= OuseFieldmouse
L ——— DRN_Ouse_FM copy for risk
4 2 Baseline LandQF river ToT (days)
Band 1 (Gray)
2.6

0.02 Contains OS data © Crown copyright
) and database right (2024)

Date
Time of Travel (ToT)
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Importance of a unit of pollution in
a 10m pixel in the landscape

Department Environment
‘for Environment A Agency
Food & Rural Affairs
lood and coastal resilience innovation programme
Part of tha £200m
a i i

Rising Waters | Rooted Solutions

i

—
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Arkengarthdale Total importance SRP

N OuseFieldmouse

DRN Ouse

Total Importance SRP
Band 1 (Gray)

H 1
0.74 Contains OS data © Crown copyright
. and database right (2024)

Soluble Phosphorus

Arkengarthdale Total Importance NO3

A OuseFieldmouse

—— DRN Ouse

| (| Total Importance NO3

Band 1 (Gray)

o Contains OS data © Ci ight
ontains ata rown copyrngl
? 0.936155 and database right (2024)

Nitrate

* Importance
Rasters

« Showing the
relative
importance of a
unit of pollution
in any 10m pixel
have at the outlet
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Arkengarthedale SRP Pollution Risk
| Ouse_Catchment

— Detailed River Network

Risk Raster for Soluble Phosphorus
SRP Pollution Risk

- 1805418 Contains OS data ® C ight
1 ontains a rown copyrig
0.273271 and database right (2024)

Concentration (ugiL)
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Arkengarthedale Nitrate Pollution Risk
— Detailed River Network

Risk Raster for Nitrate
NO3 Pollution Risk

963.340637
6.835264

Contains OS data @ Crown copyright
and database right (2024)
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Arkengarthdale — Risk Raster for Nitrate

Daily River Flow and Inorganic nitrogen Source Apportionment (computed) in subbasin 0002156 for year 2022
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Mass avoided

(CSF-HYPE)

« Change scenarios:
« Baseline R1

 CSF + Env Stewardship R4
« Change to riparian and

floodplain planting

 Peak concentration reductions

 Event 1
e R4-7.6%
 Woods: 91.3%
« Event?2
* R4-47.2%
 Woods: 94.5%

 Mass avoided?

www.jbaconsulting.com
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HAT i Tool) va.9

Catchment Area (kmzy | FeEommena=a How NFM changes the hyd h in resp: to your
Siiidc] — - Swale Return Period: 5 year @ Community ID: F1289

Efficacy of Nature-based Solutions =1 - - ot

6 hour

Peak Flow reduction from flood model E——

5. Please choose the your ambition for the following 8 types| Upstream NFM Area |Proportion of
I

8 QUSEWEM

* UKRI/NERC programme research developed an efficacy e £
measure based on the peak volume avoided g,

*JFlow is a 2D flood
inundation model

0.21)
21.8|(m3 avoided per ha)

+ See Chappell et al, 2023 e

https://doi.org/10.5281/zen0d0.10361737) - -
» Footprint of woodland = 100ha ‘

« Using JFlow* Peak flow reduction 5 year return period =2.1% T tmews
SFTTR councn N Ricio Waters | Rooted Solutions
« Volume avoided at peak = 2,177m3
* ~1 Olympic swimming pool Load mitgated (Kg/day)
o - 3 3.50
Could express efficacy 21.8m° / ha T e Lood Recucton Rrbay
Wood load reduction Kg/day
3.00 e Event 1 Definition (January 2022)
i i e Fvent 1 Definition (January 2022)
Slmllarly for loads @ Event 2 Definition (October 2022)
2.50 e Event 2 Definition (October 2022)
 \What about loads avoided....
« Event1 _ 200
 CSF:114KgP >
4

+ Woods: 59.4 Kg P / 945ha 150
+ Event?2 ‘ .

. CSF:222KgP
« Woods: 48.3 Kg P / 945ha 050 reduction in

peak flow and
a strong
reduction in
peak load

..30 a slight
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Summary

» 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

www.jbaconsulting.com
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