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PML I........ AlgaRisk bloom warning system

Monitoring data Forecast data
. SERVICE ACCESS
Earth observation Model forecasts
Indicator Weather products
Standard products SpreadSheet .
Hydrodynamic products
£ specific
HAB specific products P _ Ecosystem products
regions

Updated daily

AlgaRisk
Web portal

Updated automatically
throughout day

Earth observation (satellites) to give a picture of bloom formation
Numerical models to predict what will happen over the next few days
Simple stochastic model to apply this to an individual bathing water m
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P l.... Operational case 2 chl-a algorithm

Chl-a using standard NASA Chl-a using Ifremer
OC3 algorithm OC5 algorithm

mg m
7-day chl-a maps for 12 June 2008, PML RSG
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PML sSET" Medium Resolution Continental Shelf model

« UK Met Office MROS with European Regional Seas Ecosystem Model
« Operational real-time shelf-seas forecasting system.

Met Office Model '\T%%;; Parameters:

Model chlorophyll

Yesterday
(1st Dec 2008)
00:00 (100% valid pixels)

Bl M4 Q2

Units: pg-Chi
Model dinoflagellates

Yesterday
(1st Dec 2008)

Units: pg-C I*

Model diatoms

Yesterday
(1st Dec 2008)
00:00 (100% valid pixels)

Units: pg-C I'
Model stratification (dT)

Yesterday
(1st Dec 2008)
00:00 (100% valid pixels)

Umts: C

Model flagellates

Yesterday
(1st Dec 2008)
00:00 (100% valid pixels)

Units: pg-C |
Model nitrates

Yesterday
(1st Dec 2008)
00:00 (100% valid pixels)

Units: pg-N |

13

Model picoplankton

Yesterday
(1st Dec 2008)

00:00 (100% valid pixels)

Units: pg-C I'
Model phosphate

Yesterday
(1st Dec 2008)
00:00 (100% valid pixels)

so 70 80

Units: pg-P |

33 B

« SST, salinity
 Stratification

* Currents (speed &
direction)

 PAR, winds, cloud
e Chi

* Phytoplankton
biomass: flagellates,
diatoms,
dinoflagellates,
picoplankton

* Nutrients, N:P ratio



I ML ILaboralory

Back
one
week

Nowcast

2 Days Ago
(12th Nov 2008)

Select product:

| Chlorophyll

MRCS ecosystem forecast

Back Met Office Model Forward
one one
day da

Viewing model forecast starting from: 12th Nov 2008

5 day forecast

1 days in the future 2 days in the future

14th Nov 2008 15th Nov 2008 16th Nov 2008

Earlier nowcasts

3 days ago 4 days ago 5 days ago 6 days ago

Current product: Chlorophyll

Units: pg-Chl | 1

11th Nov 2008 10th Nov 2008 08th Nov 2008

O

3 days in the future

17th Nov 2008

7 days ago

07th Nov 2008

Go to
Today
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pmL ... Indicators - Data

« Data extracted automatically from each of 10 regions daily,
from model/EO (e.g. median, 90th percentile), and sent to
Env. Agency

« Simple parametric model is used to indicate if a bloom is
likely within the next few days based on weighting of:

sunlight,

wind,
pressure,

SST
stratification

EO Chl-a Norin West Weymouth

©O O O O O O



pmL l..... ROC evaluation of Forecasts 2008

mEO (90%ile) at North Cornwall

mForecast/with EO/Clouds/wind
speed/stratification/Marine Model

ROC performance of parametric model forcast

m
Forecasts had
SOme Skl” |n -¢— North Cornw all
“certain regions” r Chance

O 0.2 0.4 0.6 0.8

False alarm rate



P l..... AlgaRisk

« AlgaRisk as a service is no longer in operation but could be
re-established easily

 However, PML provides EO Based services funded through
industry for Scotland



PML ooy Detection of Karenia mikimotoi HAB in western Scottish waters

Karenia mikimotoi bloom in summer 2012:
m Initiated in early summer (May-June)
m Series of blooms detected around Irish coastline
m  Mid July. Offshore bloom drifts northwards.

m Reports on wild fish and invertebrate mortalities

Enhanced ocean colour image Chlorophyll-a map HAB risk map

18Jul-24Jul 2012 18Jul-24Jul 2012

[ 1] HAB risk Q harmless ~n o bloom



pmL ..., Multivariate HAB discrimination method

Ocean colour scenes Manual training Training samples

9 20 .UL 2002 1,02 pfcff inknosn wgo
: by A
FtL Remote Sensing ircHip f

W

&&F‘ML Rerote Sensing Grou
.

.No
Bloom
HAB

SYSTAT Lwn(A)
32 ap)
bbp)

9.0
9.0 32 2.6 8.4

Classifier Multivariate analysis Ocean properties



puL ..., AlgaRisk bloom warning system
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PML I....... Model vs EO comparison tool

Boancek Boancek Model vs EO Data > Forward VVForward Go to
Y4 / / week VAJ Toda
«  week day 08 Jun. 2008 y
EO MODIS Aqua Chlorophyll (OC3 -
8th Jun 2008 8th Jun 2008
W 2nd Jun 2008 through to 8th Jun 2008 2nd Jun 2008 through to 8th Jun 2008
0B W4 02 7 9 1M 13 1i
001 CuM  ts/ D o1 004 02
Units: pg-Chl f 1 Units: °C

Units: mg m’ Units: mg m"
MRC S Diatom s U | MRCS Flagellates MRCS Dinoflagellates EO Thermal Front Map Weak

8th Jun 2008 8th Jun 2008 8th Jun 2008

00:00 00:00 (100% valid pixels)

2nd Jun 2008 through to 8th Jun 2008

KE» »H

Units: pg-C 1" Units: pg-C I'1 Units: pg-C I"1

Model scalebarforfront_step2_sstp



pmL ..., ISECA Web-GIS

Uses Open Geospatial Consortium web standards (like WAS)
Different data (model/ EO /in situ) from different sources

AlgaRisk Demonstration Portal

Start Date:  [2009-01-13 3 day 2009-01-13 00 UTC
End Date: 1009-01-13 3
<M<W <DD> w>M >

Start Time: 00 V¥
End Time: 23 V
Select All Day

Show Toolbar Show Scalebar

3 P jO Coastlines. Bathymetry...

[Z1rsg:w

Orsg:

Orsg:bathy_200m

Qrsg:coast high
A 0 rsg:wfs_insitu_metdata
i*]0 rsg:wfs_insitujDolferry Fe rry bOX data
U 10 rsg:wfs_insitu_polmet

(NOC L’pool)

aaaaaaaaaa

OOOOOOOOOOOOOOOO

Wind field
UKMO

Weather
station (PML)

Satellite data
(MODIS)



pmLt.....  Current PML Web Visualisation

« Systems allow web-based visualisation and data analysis

Maximum Value:

Minimum Value:

*0.09047

ii Ecology

Marine Ecosystem Fora ast'ng

« Data from the ESA Ocean Colour Climate Change Initiative project



pmLl....  Current PML Web Visualisation

« Systems allow web-based visualisation and data analysis

|In| Data Analysts

eeeeeeee

Area and Time of Interest

Maximum Value:

Minimum value:

Operational Ecology'«

Marine Ecosystem Focecastmg

« Data from the ESA Ocean Colour Climate Change Initiative project



pmL ...  Current PML Web Visualisation

« Systems allow web-based visualisation and data analysis

[In] Data Analysts

eeeeeeee

Timeserles Of Mass Concentration Of Chlorophyll A In Soa Water

Area and Time of Interest

mmmmmm

= median

Operational Ecology'«

Marine Ecosystem Focecastmg

« Data from the ESA Ocean Colour Climate Change Initiative project



pmLi...... Current PML Web Visualisation

Systems allow web-based visualisation and data analysis

o $ Data Layers 04-06-2002 Choose a Region I]nl Data Analysis

Data Selecbon Tools

¥ Graphing

HovmollerLat Of Hast Concentration Of Chlorophyll A In Soa Water

cur-L-Lt
hlorophyl
“mGraph Settings
Amount of Value _:
Arca a 11me of Inte
e Rang see Rang
man:

Operational Ecology".

Marine Ecosystem Kéracasting

Data from the ESA Ocean Colour Climate Change Initiative project



pmLi......  Current PML Web Visualisation

With multiple layers

Layers O v Data Layers
Reference ! Options

Herring juvenile 0 1

Flagellates C, daily mean column total

Choose the variables you want displayed on the map from the contents of the box on the right

Use the filter box on the left to limit the contents either by matching on the variable name or limiting
the selection to specific predefined tag associated with avariable such as its type being Chlorophyll

Click on the variable to add or remove it, click on the arrow to see more details about the variable.

Adult Cod *m Adult herring »m Juvenile cod
Filter by variable name

Iffite Juvenile herring Mean daily diatom
biomass
Filter by tag
Scalebar - Flagellates C, Daily ?
Show Selected Mean daily flagellates Mean daily
biomass Microphytoplankton Maximum Value:
» ecosystem_elemen b
fomass [245.61201 |
» msfd
Mean daily Phytoplankton biomass
» interval picophytoplankton
biomass Recalculate Scale
Plaice »m Sandeels »m Seabirds » mZooplankton D Logarithmic Scale
Reset Scale
Auto Scale
region
Minimum Value:
N. Atlantic [35.41545
Baltic . .
Scalebar - Herring Juvenile 0 1
Black Sea .
Maximum Value;
Med 0.162
confidence
> d
provider | Recalculate Scale |

o Logarithmic Scale

Reset Scale

| Auto Scale j
Minimum Valu

portal. marineopec.eu/v3/static/index. htm I#

* From the EC FP7 OpEc project Operational Ecology

Marine Ecosystem Forecasting



I ML I Laboratory

Current

With multiple layers

Timeseries Of Flagellates C, Daily Mean Column Total

Time
f
Export Data
Timeseries Of Herring Juvenile 0 1
hme

Export Data

o max

o mm

o

median

QUmean

median

A I Plymouth Marine
P Wl ki,

max
min

median

O ° oo

mean

media

PML Web Visual

From the EC FP7 OpEc project

isation

lini Data Analysis (0] Analysis

—1

-Data Selection Tools-——

Analysis

¥ Graphing

G

Make sure to selectthe correct layer
Herring juvenile 0 1 Al

' Area and Time of Interest

Time Range: Time Range 1

[ New Range ]| Hide Range || Rename Range
Delete Range

Date

[2006-12-24

Bbox
0.84603,53.33496,8.36068]

I'to [2009-01-08

| Generate Graph

Auto Scale

Minimum Value

[35,41545

Scalebar - Herring Juvenile 0 1

Maximum Value;

0.162

| Recalculate Scale |

o Logarithmic Scale

Reset Scale

| Auto Scale

Minimum Valu

Operational Ecology

Marine Ecosystem Forecasting



PML I........ Conclusions

 Web visualisation and analysis systems extend data usage to
non-specialists
« PML system is being developed in
« EC FP7 OpEc;
« EC FP7 EartH20bserve (global water cycle integrator)
« ESA Ocean Colour Climate Change Initiative
« EC FP7 EarthServer

« By using common standards systems are interoperable ie
they can talk data to each other



