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European Directives on coastal areas

Bathing Water, Habitats (Natura2000), ...

* * * hE::I:ll::gn\'\'ntrr quality
2D [

WFD: Good Status for all EU surface and ground waters by 2015. 2027
final deadline for meeting objectives

MSFD: Good Environmental Status (GES) of EU marine waters by 2020
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WFD and MSFD monitoring

Initial assessment and following regular monitoring of:

» set of environmental indicators to evaluate ecological status
(WFD)

» 11 status descriptors on marine waters up to 12 n.m. (MSFD)

Ecological assessment (EU Water Framework Directive) Biooglcal diversity 7. Hydrographical conditions \
classification & presentation
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MSFD implementation

MSFD implementation into Member States laws ->

- Appointing of a national referent

- Definition of a national monitoring strategy

- Bodies responsible for performing at sea monitoring

Representative example: Italian implementation
- National referent/coordination: Environment Ministry

- EU reporting and scientific guidance: ISPRA (National Institute for
Environmental Protection and Research)

_ ""j' - ISPRA defined practices and parameters to be measured

- Monitoring mainly by regional bodies: ARPA (Regional Agency for the
Environmental Prevention and Protection)
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Remote sensing of Water Quality

20 years of water quality measurements from Earth
Observation (EO):

¢ Large area coverage
¢ High temporal frequency
¢ Constantly advances in methods and technology (= Sentinel-3)

¢ Scientific community recognizes its value for complementing in
situ measurements




@ Estimation of eutrophication: useful data
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Chlorophyll-a concentration

Water transparency

Sea surface temperature
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Implementation WY @
P Monitoring

Increasing awareness on the value of EO data: long time
series and new sensors (Sentinel-3)

Programmes of
Measures

*Evaluation of descriptors using above information: statistical synthesis
on representative sea areas = Reporting

echnical tables between Member States over the same sea basin to
‘agree:

_g!g,‘ » Statistical figures to be considered
" > A definition of homogeneous areas for each descriptor
with no discontinuity across Member States borders
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EO support to MSFD reporting

Long time series of EO derived water quality parameters maps
allow to:

= v  Identify homogeneous areas

For example the trophic characteristics of an area can be estimated by
combining chlorophyll, water transparency and other measurements
(salinity, temperature, etc.)

Perform continuous monitoring on such areas

Obtaining statistics which can be directly used for the reporting
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Zoning of Irish seas
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o
Stockholm

B
H
Mckogcxon
obnocms
Renu

9 (opemicss ‘g s



DEMO

10 (ooemics "EA &




Demonstration content

Use of CMEMS and MarCoast monthly maps over the Gulf of
Finland for extracting statistics on the various zones over a
period of one year, as required for the reporting of MSFD.

CMEMS products: Baltic sea Monthly means of Surface Chlorophyll Concentration
from Satellite observations and monthly water transparency
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DEMO

Software used:

ESA -SNAP

QGIS

le) Mle

=) SNAP | Sentinels Application Platform
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This tool window is used to manipulate the
colouring of images shown in an image view.
Right now, there is no selected image view.
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SNAP - Open Product

Look in:

Recent Items

Desktop

Documents
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This PC
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Network:

CMEMS

v EcrE-

| ] dataset-oc-med-chi-madis_a-I4-chl_1km_maonthly-rt-v01_2013-11-01.nc
|| dateset-oc-med-chl-medis_a-4-chl_1km_menthly-rt-v01_2013-12-01.nc
[] dateset-oc-med-chi-medis_a-4-chl_1km_menthly-rt-v01_2014-01-01.nc

dataset-oc-med-chl-madis_a-I4-chl_1km_manthly-rt-v01_2014-02-01.nc
|| dateset-oc-med-chi-medis_a-4-chl_1km_menthly-rt-v01_2014-03-01.nc
[] dataset-oc-med-chi-modis_a-4-chl_1km_monthly-rt-v01_2014-04-01.nc
| ] dataset-oc-med-chl-madis_a-I4-chl_Tkm_maonthly-rt-v01_2014-05-01.nc
|| dateset-oc-med-chl-medis_a-4-chl_1km_menthly-rt-v01_2014-06-01.nc
[] dataset-oc-med-chi-modis_a-4-chl_1km_monthly-rt-v01_2014-07-01.nc
| ] dataset-oc-med-chl-madis_a-I4-chl_Tkm_maonthly-rt-v01_2014-08-01.nc
|| dateset-oc-med-chl-medis_a-4-chl_1km_menthly-rt-v01_2014-09-01.nc
[] dataset-oc-med-chi-modis_a-4-chl_1km_monthly-rt-v01_2014-10-01.nc
] dataset-oc-med-chl-maodis_a-I4-chl_Tkm_monthly-rt-v01_2014-11-01.nc

File name:

Files of type: | All Files

13

H SMNAP - Multiple Readers Available

Plzase select one of the following:
Generic NetCDF Data Product

>

Multiple readers are available for the selected file.
The readers might interpret the data differently.

L

[] remember my dedision and don't ask again.

Cancel
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This tool window is used to manipulate the
colouring of images shown in an image view.
Right now, there is no selected image view.
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= Open Product...

Reopen Product

4 Product Library
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Close Other Products
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Statistics x |

No statistics computed yet.

|_|estonia_sea_zones_w2_1

[[lestonia_sea_zones_v2_2
Desbonlafsaafmnesjzj
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e
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[Jestonia_sea_zones_v2_8

[ select all

Select none

Histogram accuracy

Auto accuracy

Histogram accuracy: 35
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Statistics x

CHL with ROI-mask estonia_sea_zd
#Pixels total: |5344

Minimum: -999.0000

Maximum: 35.0938

Mean: 1.7569 »
Sigma: 30,7442 i
Median: 0.9687 g
Coef Variation: |32, 1820 I
EML: 9.6555E-4
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‘CHL with ROI-mask estonia_sea_zg
#Pixels total: 4356
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EML: 0.0110

P75 threshold: |3.1665
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Max error: 1.0332

CHL with ROI-mask estonia_sea_zg
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Mean: -32.8818 »
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Q{ D:\pkel15_Coastal_2\SMNAP_Zonal_Statistics\Launch_modello.bat - Motepad++

File Edit Search View Encoding Language Settings Macro

Run

sHHES G k2 thiy @&x [

Plugins  Window 7

==

[=] MarineZone Stats xml E3 |

[=] Launch_modello bat E3 |

ogpt —e "D:\MarineZoneStats.xml"
-PEroductPath="D:\CHMEMS\ *.nc"
—FBandiame="CHL"™
-PZonazione="D:\Zones\Zones_TSI.shp"
—-POutName="D:\Temp\Chl_ Stats.shp"

<1 oo W R

ogpt -2 "D:riMarineZoneStats.xml"
-EProductPath="D:\WT\*.cif"
—-FPBandName="band 1"

10 -PZonazione="D:\Zones\Zones_TSI.shp"

11  -POutName="D:\Zonal Stats\WI_Stats.shp"

[Tel]

DOS batch script which invokes the
SNAP GPT configuration file,
providing input and output
parameters

1
3 [
4
5
6 H
9
10
12 g
13
14
15
16 |
19
20
21 |
S |
23

<graph id="Graph":>

<version>l.0</version>
<node id="StatisticsCalc">
<operator>StatistiesOp</operator>
<sources/>
<parameters»
<sourceProductPaths>§ProductPath
</sourceProductPaths>
<shapefile>$Fonazione</shapefile>
<startDate/>
<endDate/>
<bandConfigurations>
<bandConfiguration>

<sourceBandName>$BandName</ sourceBandName>

<expression/>
<wvalidPixelExpression/>
</bandConfiguration>
</bandConfigurations>

<ogutputShapefile>§OntName<,/outpucShapefile>

<percentiles>90</percentiles>
<accuracyr3</accuracyr
</parameters>
</node>

L</graph>

SNAP GPT configuration file (xml)
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- X =]
Move Copy
cut to to

New

Delete Rename
@ folder

Organize

i) » pkell5_Coastal_2 » Zonal_Stats

L dla Mame -
| Chl_Stats.dbf
[ Chl_Stats fix
D Chl Stats.prj
[ ] Ch Stats.qgix

| | Chl_Stats.shx

D Chl_Stats_band_mapping.bd
[ WT_Stats.dbf
| ] WT_Stats fix
@ WT_Stats.prj

D WT_Stats.shp

. WT_Statz.shx
D WT_Stats_band_mapping.txt

Next

Lﬁ_LlNew item + i4 Open ESelad:aH
ﬂEasyaccess © Edit 10 Select none
Properties
- 2 History |jE‘|Iﬂ\rert selection
Mew Open Select

Date modified Type Size

11/11/2016 18:05 DBF File 5KB
11/11/2016 18:05 FIX File TKE
11/11/2016 18:05 IDL project file TKB
11/11/2016 18:05 QIX File TKB
11/11/2016 18:05 SHP File 2413 KB
11/11/2016 18:05 SHX File TKB
11/11/2016 18:44 Text Document TKB
111172016 18:01 DEBF File 5KB
11/11/72016 18:01 FIX File TKB
11/11/2016 18:01 IDL project file TKE
11/11/2016 18:01 QIX File TKB
11/11/2016 18:01 SHP File 2413 KB
11/11/2016 18:01 SHX File TKB
11/11/2016 18:01 Text Document 1KB

E{ D:\pkel13_Coastal_2\Zonal_Stats\Chl_Stats_band_mapping.tet - Notepad++ — O *x
File Edit 5earch View Encoding Language Settings Macre Run  Plugins  Window 2 X
cHEHERGE skt as | BE|IEHTEEEND ®|

|&=| Chi_Stats_band_mapping bt E1 |

4

.. [=| WT_State_band_mapping b E1 |

S T I S S

(ST

vrg_CHL=average CHL

mx_rrr CHL=max error_ CHL
mx_CHL=maximum CHL

median CHL=median CHL
mn_CHL=minimum CHL

p90 thrs 0=p20 threshold CHL

sigma CHL=sigma CHL
total CHL=total CHL

38
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vrg bndl=average band 1
mx_rrr_O=max_error band 1
mx_bndl=maximum band_1
mdn_bndl=median_band_1
mn_bndl=minimum band_1
p90_thrs_0=p90_threshold_band 1
sgm_bndl=sigma_band 1
ttl_bndl=total_band 1
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Progetto Modifica Visualizza Llayer Impostazioni Plugins  Vettore

[ B
v

-

Raster Database Web Processing Guida

BEOR {02, sB8PPRalla @c¢

B 3RkiI%208 "QRIITIFS & &

Layers Panel

I e Recent Projects

,rf Add vector layer

Source type
® File () Directory (C) Database () Protocol
Encoding | System
Source
Dataset |D:\pke115_Coastal_Z‘lZones‘lZones_TSI‘shp
Cancel

Browse

Help
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Marine ——— : q N A G | Eg 2 i B
- NEEBRR (O L2LoHPLARR Q- H-peBEY=-0 3 @ BW
Monitoring s =
//' ;/ [ : () > :1 ’fz m >2 abd| ;DU =x,° CT) nn:) Ehn‘ji abe csw, ﬂ)
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Layers Panel B

[ Vela v v a2

% || Zones 151
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# Open an OGR Supported Vector Layer

Date medified

11/11/2016 12:05
1171172016 12:05
11711720161
11711720161
1171172016 18:05
1171172016 12:05
11711720161

1171172016 18:01
11/11/2016 18:01
11/11/2016 18:01
11/11/2016 18:01
11/11/2016 18:01
11/11/2016 18:01
11/11/2016 18:01

1+ > ThisPC » Dati(D:) » pkell5_Coastal 2 » Zonal Stats
Organize *  Mew folder
. -
& OneDrive hame
. Documenti [7] Chi_Stats.dbf
&} Immagini [ Chi_stats fix
G pictures ) Chi_Stats.prj
[7] chi_Stats.qix
3 This PC [ Chi_Stats.shp
[ Desktop [ Chl_Stats.shx
Documents 5] ChlStats_band_mapping.tit
& Downloads [ w_stats ot
[7] WT_Stats.fix
D Music
Bl WT Stats.prj
) Pictures [7] WT_Stats.qix
H videos [] WT Statsshp
‘s Local Disk (C) [ WT Stats.shx
— Dati (D) [5] WT Stats_band_mapping.tit
— Volume(Fa ¥

v &/ | Search Zonal_Stats

Type Size

DEF File HE
FIX File K8
DL project file K8
Qi File K8
SHP File 2413K8
SHX File K8
Text Document K8
DEF File HE
FIX File K8
DL project file K8
QIXFile 1K8
SHP File 2413 K8
SHX File 1K8
Text Document K8

File name: |"WT_Stats.shp" *Chi_Statsshp"

,‘f Add vector layer

Source type

@ File () Directory

Encoding | System

Source

(O Database O Protocol

Dataset |1I_Stats.shp;D:‘lpke115_Coastal_Z‘lZonaI_Stais‘\WT_Siats.shp Browse

Cancel Help
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SLENPREFESXTE POmE. QA OWEME L [ womm tmo wo : OEENEE - = & @e 0 -

Layers Panel &%)
Vo gawvaan

CHL_stats
WT stats
Zones_TSI

[TLPHAHDHAINSNR
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Layers Panel

ER A

S0 MVINAN

LE&::?E@ (7 FC)

2 Zoom sul layer

29 || Aggiungi alla panoramica

[ Rimuovi

] Duplica
Imposta la scala di visibilita del layer
Imposta il SR del layer
Imposta il SR del progetto dal layer
Stili

Apri tabella attributi

J Modifica
Salva con nome...
Salva come file di definizione del layer...

Filtro...

[ —

Attiva/disattiva modifica vettore in uso

18 A LEEE B

@ Coordinata:

2 Min 60

-15189,6760527
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! Layer Properties - Chl_Stats | Style ? x
= Single symbol -

~ [l Fit o
M simple fil

3 a2 |0 (& |¥
Symbol layer type Simple fill -
# Layer Properties - Chl_Stats | Style ? X
Fill = single symbol h
Outiine MEE] v M Fn A
& stye [ simple il
Fill style I sciid MK E]
Outiine style Salid Line MEE] B reu
Jain style Ry Bevel MEE] . - s 8 | [
- Symbol I Si fil -
Outline width |0,250000 @ 2 [miimeter »| ¢ [ I bl 2y e =12
¥ Layer c Fil [=2
Layer blending mode Normal - Fill style -G
Feature blending mode Marmal - (R i Gutline style MK =S
G
[] Draw effects 1 Join style MEES
[ Contral feature rendering order @ 12 [milimeter | S v

Outine width ‘
w Layer renc

Layer transparer

stle ~ Cancel aoply

Layer blending ™

Feature blending LSl -

[ Draw effects

i..
]

a
[ control feat. ™ B EEEE &
SN Copy color Cancel Apply Help
Paste color '
Pick color
Choose color...
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@ Layer Properties - Chl_Stats | Style

= Single symbol

~ | Fn
[ simple fil

& 8| Q] A

Symbal layer type

Fil

Fil style I solid

Outline style Solid Line

Jain style ¢Ry Bevel

Simple fill

e |

Qutiine width ‘0,260000

& :| Milimeter ~

4

w Layer rendering
Layer transparency
Layer blending mode
Feature blending mode
[ Draw effects

[] Contral feature rendering arder

Style v

Normal

Normal

Cancel

Apply
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@ Layer Properties - Chl_Stats | Labels

| i Mo labels

Lorem Ipsum

abe Text

2 Formatting
abe Buffer
W sackoround
./ Shadow

2,

## Placement

¥ Rendering

Style ¥

Text
Font M5 Shell Dig 2
Style Normal

IEEN  E=R
Size 8,2500

Paoints
oo |
Transparency

Type case No change
Spacing letter 10,0000

ward | 0,0000

Cancel

0%

Apply

KES
1| &
1 &
OE=H
| &
=
=
=
=] &
BEK=H
RES
e
BEK=H
Help

46

(op

ernicus

Euwope’s eyes on Earth

European
Commission



Marine
Monitoring

# Layer Properties - Chl_Stats | Labels ? x
s Show labels for this layer - @_u
Label with [~|[€
v Text/ 123 Zone_Type [y

1.2 Area
-
Lorem Ips 123 1d
123 Q1
12 yrg_CHL
1.2 mu_rrr_CHL
12 mx_CHL v
1.2 median_CHL |
A~
+ab
2*2 Formatting Font M3 Shell Dig 2 ME=S
abe Buffer
@ codgond | St Norml R="
4 Shadow u B
- nE=! eme
5% Placement
7 Rendering Size [8,2500 H G
Points MEES
o | - &
S I
Type case No change - @
Spacing letter |0,0000 3| (=8
word |0,0000 i| L=
Style ¥ Apply Help
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@ Layer Properties - Chl_Stats | Labels

Buffer
@ Background
4 Shadow
& Pl

"# Placement

l“ Rendering

? x
0 Show labels for this layer - @_u
Label with |12 pao_thrs_0 ] (€

w Text/Buffer sample
-

Lorem Ipsum
w
Lorem Ipsum [ =
ab¢ Text Text "
Font M5 Shell Dig 2 - @

Style ¥

Style IBn\d Iv =k
ul g 5| G s & 1| &
Size 1 12,0000 I &
| |
[paints - &
Color (=8
Transparency g
Type case No change h @
10,0000 J&
10,0000 Je .

oK Cancel Help

Spacing letter

word
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¥, e —
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¥ Layer Properties - Chl_Stats | Style

= Single symbol

No symbols
Single symbol
ategorized

Graduated
=

Inverted polygons
-
|& 25D

&l Ly [ |

Unit Millimeter
Transparency O%I

Color

Symbols in group |

v

Open Library

~

w Layer rendering
Layer transparency I
Layer blending mode Mormal
Feature blending mode Normal
[ Draw effects

[ Contral feature rendering order

Style v

Cancel

Apply
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4 Layer Properties - Chl_Stats | Style T X
= Graduated = [
Column ||1.2 p90_thrs_0 I V| [
Symbal D Change...
Legend Format | %1 - %2 | [predison 1 [ (0 7rm
Method Color -

Color ramrI I [source] - I Edit Invert

Classes Histogram

Symbo\I/ Values Legend ~
0.100 - 3.926 0.0996 - 3.9258
3.926 - 7.752 3.9258 - 7.7521
7.752-11.578 7.7521-11.5734

v

Mode |Equal Interval - Classes EI

Classify | (= Delete al Advanced *

Link dass boundaries

w Layer rendering

Layer transparency I

Layer blending mode Normal -
Feature blending mode Normal -
[ oraw effects i
[ Control feature rendering order Ll v
Style - m Cancel Apply Help
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 Layer Properties - WT_Stats | Style

= Graduated

Column

Symbal [ change....

1.2 vrg_bnd1 v][€

Legend Format ‘ %ol - %2

| [precison 1 [£] ] Tim

Method Color
I (source] -

Calor ramp

Classes Histogram

Edit Invert

Symbo\l’ Values Legend
2.352-8.126 2.3522-8.1265
8,126 -13.901 8,1265 - 13,9007
13.901-18.675 13.9007 - 19.6730

= ‘

¥ Layer Properties - WT Stats | Labels

Mode | Equal Interval -

[o=8l[=

Link dass boundaries

Delete all

W Layer rendering
Layer transparency I
Layer blending mode Normal -
Feature blending mode Normal -
[ oraw effects
["1 Contral feature rendering order

Style ~ oK Cancel

Next

? x
= Show labels for this layer - Qu
Labelwith [12 vrg_bnd1 ~| &
¥ Text/Buffer sample
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v
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5% Placement
/ Rendering Size [ 12,0000 €
Points -| &
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Transparency I 0% H €
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