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Topics Covered

* Overview of the EU SWIM Project

* Role of MERA (& HARMONIE) in Bathing Water Quality
Modeling

 Example of Model Development & Implementation



Project Motivation

* European Bathing Water Directive requires the implementation
of early warning systems for bathing waters which are subject
to short-term pollution events.

Coastal water quality prediction models and alert systems are
being developed which aim to provide short-term forecasts of
bathing water.

* These forecasts are based on the (modeled) relationship
between faecal indicator bacteria and multiple environmental
variables.
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Water Quality History Example
@ Newcastle Beach

IE (cfu/100 ml)

Observed Intestinal Enterococci & E-Coli @ Newcastle
2007-2017
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Water Quality History Example
@ Newcastle Beach

Distribution of Measured E-Coli During Bathing Season
Newcastle
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Most Operational Forecasting Systems used
Worldwide are Data-Driven Statistical Models

Most Commonly Used Explanatory Variables
= 10% of Studies
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Statistical Models for Bathing Water

Prediction are Data Hungry EU SWIM
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MERA Data

Total Precipitation (kg/m”2) Temperature @ 2m (K)
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MERA Data

Total Precipitation (kg/m”2)

Temperature @ 2m (K)

Most Commonly Used Expl
= 10% of Studies
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Water Temperature

o Diecharge - MERA provides an excellent foundation
Sunlight] for Bathing Water model development
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< Many MERA grid points within a target catchment

MERA Grid Points area
@ Newcastle Beach

¢ Provides high spatial & temporal resolution (far
exceeding what could be gathered by gauges)




1. Model Development

Response Variable Predictor Variable

Historical

WQ Samples

Model Calibration /

Validation

EUswWiM



1. Model Development

l

Model Calibration

Decision Tree for IE at Newcastle (2007 to 2014)
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Model Validation

Validation Time—Series for Intestinal Enterococci
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2. Model Implementation

Model Calibration /
Validation

Response Variable Predictor Variable

HARMONIE

Compliance
Samples

Data

Model

Implementation

(Predictions)
EU SWIM
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2. Model Implementation

Today is Thursday, March 21st 2019
Below Predictions are for Sunday, March 17th 2019

Ballyholme@01:00Ballywalter@01:00|Castlerock@01:00||Clogherhead@01:00 |[Enniscrone@01:00||Ladysbay@01:08 | Newcastle@01:00 Portrush@01:00 (Waterfoot@01:00
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EC Log EC Log EC log EC Log EC Log EC Log EC log C log EC Log
2.242310473 2.284069947 2418378716 2.055472153 2.346818528 1.815341414 3.257380662 P. 154133807 2.737694986
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3. Model Refinement

Response Variable Predictor Variable

Historical

WQ Samples

Model Calibration /

Validation

+ additional WQ samples + additional variables

Compliance HARMONIE

Samples Deliz

Model
Implementation

(Predictions)
EU SWIM

PROJEGT




3. Model Refinement (Next Steps)

+** Preliminary results have been promising, but —y
- - -
more model development needed.

L »

» Additional / modified input data

- - (e.g. tidal data, classified input data). an

- - -
ve | » More observed water quality data. —
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