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Site: Madeira (P)
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Frequency (%)

Site/s geography

970 km SW Europe
520 km W Africa SOW (Table 1.1).

500 km from Canary islands

Area 741 km2,
length 54 km,
widest length. 23 km;
Mountain ridge along the centre of the island:

Reaching 1862 m
Several peaks, all reaching over 1500 m.

Cloud fraction histograms from month averages in

the 2010-2019 decade in the three areas / locations

of interest: full area (blue), SOW site (32.25N,17W)
(orange)
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Table 4.1: Observed characteristics for the potential Madeira OC-SVC sites. Compliance matrix from

SOW location
(32.25N, 17.00W)

OPT
(32.62N, 17.27W)

Dist. to land: 24 nm

Dist. to Harbour: 24 nm

Slope: possibly high, should be
confirmed locally

33.0°N

Harbour

100 km

Expert Review Meeting 24 June 2021

Dist. to land: 8 nm

Dist. to Harbour: 18.5 nm
Slope: possibly high, should be
confirmed locally
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Relevant local measurements and infrastructures

https://oscar.wmo.int/surface/#/search/station/stationReportDetails/0-620-2001-08522

FUNCHAL/Observatério in WMO Region | - Africa

Atmosphere > Clouds

Atmosphere > Humidity

Atmosphere > Past weather

Atmosphere > Present weather
Atmosphere > Pressure

Atmosphere > Radiation

Atmosphere > Temperature

Atmosphere > Visibility

Atmosphere > Wind

Ocean > Basic Physical Properties (SST)

Terrestrial > Soil

Cars entrance ¥
Meteorological park
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https://oscar.wmo.int/surface/#/search/station/stationReportDetails/0-620-2001-08522

Prevailing meteorological circulation patterns

315

300

5.0W  10.0W

Courtesy Angela Lourenco
Dec, Jan: mT or returning mT. Sometimes mP (moist and mild) and
fewer times cP (less dry and warmer).

Feb to May: returning mT (sometimes cT for short periods 3 to 7
days and not so dry).

Jun to Aug: mT(sometimes returning mT) and cT (short periods 3 to
7 days).

Sep to Oct: returning mT and mP (moist and mild).
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Cloudiness and solar illumination soure: seviri clous Mask product NWC/LSA SAF

GEO software- 15min from 2005 to 2020

Monthly fraction of cloudy pixels 2005-2020 period .

: : . . : i Cloud fraction histograms from month averages in the

e R e e e i S 2010-2019 decade in the three areas / locations of interest:
full area (blue), SOW site (32.25N,17W) (orange)
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data source: ECMWF/HRES 2011-2020. ~9 km grid resolution

reprojected regular 0.125°x0.125° grid
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data source: MODIS Aerosol products (MOD04_3K) 2011-2020
Ae rOSOIS an d AOT 3 km spatial resolution, reprojected to a regular 0.05°%0.05°

Jan:2011-2020 Feb:2011-2020 Mar:2011-2020 Apr:2011-2020

Mean AOD at 550 nm : Annual distribution

30.0% A "
0' 12 25.0% A
€
C 20.0% A
uI:2011-2020 Aug:2011-2020 8
RN Tel 15.0% -
0.08 ©
2o [a) 10.0% 1
o
<
C 5.0% A
©
[
0 04 z 0.0% -
Sep:2011-2020 Oct:2011-2020 Nov:2011-2020 Dec:2011-2020 : O OO O s 0 030
. o - o ALL MODIS Desert Dust Biomass Burning a>1
passes
0.00 Sow OPT Sow OPT Sow OPT
January 23 21 4 15 4 15
Jan:2011-202 Feb:2011-2020 ar:2011-2020 e'pr:zolll-ZOZO Februarv 20 24 5 13 S 13
March 27 35 2 15 2 15
0.4 April 25 20 4 7 4 7
e May 23 18 8 15 8 15
039 June 29 15 5 21 5 21
! July 28 26 5 27 5 27
S August 41 35 4 15 4 15
02 <
é September 27 30 3 15 3 15
@ October 27 29 1 10 2 10
NOV:Z?ll-ZOZO 0.1
‘ é’ . oL ’ November 24 24 2 6 2 6
325N e 325N s f_h_ 32.5N;‘ ‘ December 14 22 2 12 2 12
o 2 0.0 10 Years 308 299 45 171 45 171
7 EUM/RSP/REP/21/1229134, v1A, 10 June 2021 Expert Review Meeting 24 June 2021 pernicus G EUMETSATI




Aerosols and Angstro

m data source: MODIS Aerosol products (MOD04_3K) 2011-2020

3 km spatial resolution, reprojected to a regular 0.05°x0.05°
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I Mean Angstrom exponent 550 nm vs 860 nm : Annual distribution
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Absorbing gases

data source: CAMS reanalysis products in a 0.75°x0.75° regular grid
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Oceanog . cond .= Ccurre nts data source: daily CMEMS IBI-reanalysis in a 1/12° grid

Average current intensity in the top 15 m (cm s™) histogram for a year, mean current intensity
- and standard deviation per month.

25.0% 40
20.0%
£300] r
g £
= 15.0% S 4 -
2 prd
] §
g -ézo R F RS L
£100% e \ it
i o \\
S o o .
5.0% 1 R e Py —_
- ol e e e g |
et i Y _'MM_ =
0.0% - o
5 10 15 20 25 30 - ne . -~ e aw o o s ot o ot

Current intensity (cm s™1) (Annual, N=3645,3645,3645)

Average current intensity in the top 15 m (cm s™) histogram for each season.
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https://resources.marine.copernicus.eu/?option=com_csw&view=details&product_id=IBI_MULTIYEAR_PHY_005_002

Oceanog. cond. - currents

AMJ: 2010-2019

JFM: 2010-2019
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data source: daily CMEMS |Bl-reanalysis in a 1/12° grid

JAS: 2010-2019 OND: 2010-2019
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https://resources.marine.copernicus.eu/?option=com_csw&view=details&product_id=IBI_MULTIYEAR_PHY_005_002

Oceanog cond - waves data source: ECMWF/HRES-WAM 2011-2020. ~14 km grid

resolution, reprojected in a 0.125°x0.125° regular grid

| Significant wave height (m, left) and wave period (s, right) histograms for total area (blue),
S SOW site (orange) and the OPT site (green), total waves (top) and swell (bottom).
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Oceanog. cond. - waves

data source: ECMWF/HRES-WAM 2011-2020. ~14 km grid

resolution, reprojected in a 0.125°«0.125° regular grid

Figure 3.3.20: Monthly mean Total waves significant wave height (m) map.
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Figure 3.3.21: Monthly mean wave period maps.
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data source: ECMWF/HRES-WAM 2011-2020. ~14 km grid

Oceanog. cond. - waves

Significant Wave Height and direction distribution rose diagrams for each season
(oceanographic convention) for SOW (top) and OPT (bottom).
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resolution, reprojected in a 0.125°x0.125° regular grid
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Oceanog. cond. - waves

data source: ECMWF/HRES-WAM 2011-2020. ~14 km grid

resolution, reprojected in a 0.125°x0.125° regular grid

Swell Period and direction distribution rose diagrams for each season (oceanographic
convention) for SOW (top) and OPT sites (bottom).
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SST and SSS data source: daily CMEMS IBI-reanalysis in a 1/12° grid

Monthly satellite-derived sea surface temperature (*C)

SST

Average satellite-derived sea surface temperature (°C) histogram for a year, mean temperature
and standard deviation per month.
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deviation per month.
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https://resources.marine.copernicus.eu/?option=com_csw&view=details&product_id=IBI_MULTIYEAR_PHY_005_002

Chlorophyll

data source: OC-CCl (CCl_ALL-v5.0-DAILY) in 4x4 km grid

Chlorophyll-A (Chl-a) concentration (mg m?) histogram (left); mean Chl-a concentration and
standard deviation per month (right). The number of available Chl-a retrievals is presented on

the x-axis histogram label.
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Monthly mean Chlorophyli-A (Chl-a) concentration (mg m)
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https://www.oceancolour.org/thredds/ncss/grid/CCI_ALL-v5.0-DAILY/dataset.html

Remote Sensing reflectances data source: OC-CCl (CCl_ALL-v5.0-DAILY) in 4x4 km grid

. » . ” e
Remote sensing reflectance (Rrs, sr) at 412, 443, 490, 510, 560 and 665 nm histograms from all Remote sensing refiectance (Rrs, sr”) mean and standard deviation per month at 412, 443, 490,
daily L3 images 510, 560 and 665 nm from all daily L3 images.
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https://www.oceancolour.org/thredds/ncss/grid/CCI_ALL-v5.0-DAILY/dataset.html

Remote Sensing reflectances data source: OC-CCl (CCl_ALL-v5.0-DAILY) in 4x4 km grid

Remote sensing reflectance (Rrs) (srl) mean maps for each season at 443 (top) and 560 nm
(bottom).

M: 2010-2019 AMJ: 2010-2019 JaS: 2010-2018 OND: 2010-2019
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FM: 2010-2019 AN 20102019 JaS: 2010-2019

Monthly mean Remote sensing reflectance (Rrs) (sr) spectra for the sites SOW (left) and OPT
(right). Light grey-unlabeled lines represent the spectra for each daily retrieval.
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https://www.oceancolour.org/thredds/ncss/grid/CCI_ALL-v5.0-DAILY/dataset.html

data source: OC-CCl (CCl_ALL-v5.0-DAILY) in 4x4 km grid

|IOPs — CDOM

Monthly mean maps of Coloured Dissolved Organic Matter (CDOM) absorption at 443 nm
[aCDOM(m™)].
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https://www.oceancolour.org/thredds/ncss/grid/CCI_ALL-v5.0-DAILY/dataset.html

IOPs — particu|ate backscatter cdatasource: oc-ccr (cClALL-v5.0-DAILY) in 4x4 km grid

Monthly mean maps of particulate backscatter at 560 nm bbp (m™).
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https://www.oceancolour.org/thredds/ncss/grid/CCI_ALL-v5.0-DAILY/dataset.html

source: EMODnet Human activities portal

Shipping, airline and fire

CAMS reanalysis
source: https.//qgis.icao.int/icaoaviation/?locale=en-gb#/-12.8979/38.2963/5
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https://www.emodnet-humanactivities.eu/view-data.php
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https://drive.google.com/file/d/1B6qhCgxnFXeD0DXKJWvpqyYjT8DLB7p3/view?usp=sharing

Site highlights

Atmosphereand logistics icean
Parameter SOW location OPT Parameter SOW location OPT
(32.25N, 17.00W) (32.62N, 17.27W) (32.25N, 17.00W) (32.62N, 17.27W)
fractional cloud cover Monthly average [0.43, 0.80] Monthly average [0.17, 0.60] chlorophyll concentration Monthly average [0.07, 0.26] Monthly average [0.08, 0.27]

low, per Month @min,max [AUG, FEB] Month @min,max [AUG, FEB] stable and spatiaily uniform Month @min,max [SEP, MAR] Month @min, @max [SEP, MAR]
season/month/day, high Stdev @mon min,max [0.11,0.08] Stdev @mon min,max [0.04,0.12] low concentration<0.2 Stdev @mon min,max [0.01,0.09] Stdev @mon min,max [0.01,0.1]
persistence of cloud free Nb. Chla L3:1636(46%) Nb. Chla L3:1875(513%) mg.m-3, Nb. days <0.2:1455(863%) Nb. days <0.2:1536(35%)

conditions daily/monthly/season

aerosoltype and optical AOD < 0.15, 82% of the occurences. AQOD<0.15, 78% of theoccurrences

thickness DD episodes~15days/year DD episodes~15days/year water bic-optical properties| aCDOM: aCDOM:
stable and spatially BB episodes~4.5days/year BB episodes~17.1 days/year stable and spatially uniform |- Month averaze [0.02, 0.04] - Month average [0.02, 0.04]
uniform mantime gerosd, Inherent Optical Properties |- Month @min,max [SEP, MAR] - Month @min,max [SEP, MAR]
Aerosol Optical Thickness (IOPs), uniform within buoy |- Stdev @monmin,max[<.01,2.01] - Stdev @monmin,max[<.01,2.01]
(AOT) < 0.15, only depth - Nb. days <0.03: 1346 (80%) - Nb. days <0.03: 1468 (783%)
quantified and limited Bbp 560 nm: Bbp 560 nm:
episodes of dust, biomass - Month average [0.0003, 0.0014] - Month average [0.0003, 0.0014]
burning, poliutionetc - Month @min,max [DEC,JUN] - Month @min,max [DEC, MAR]
P - S - — - Stdev @mon min,max [<0.001,<0.001] |- Stdev @mon min,max[<0.001,<0.001]
atmosphericgases Low atmosphericgases emission Low atmosphericgases emission. No

guantified and limited
absorbing gases: ozone,
stratospheric &
tropospheric NO2from
cities & ship emissions),
H20

No paths associated with ship routes
can be identified inthe NO2 spatial
patterns

paths associated with shiproutes can
be identifiedin the NO2 spatizl
patterns

wind speed and direction
spectrum
low surface wind, per
season/month/day

below 4 m/s, 50% of the occumrences

below 4 m/s, 80% of the occumrences

distancefrom land
Should be maximised
within the site logistic
constraints

~23 nautical milesfrom main island

~7 nautical milesfrommasin island

solarillumination
conditions
Maximising light
availability per
seagson/month/day

Cosine of Sun Zenith Angle at 10AM in
the range [0.44,0.87]

Cosine of Sun Zenith Angle at 10AM in
the range [0.44,0.87]

bathymetry
depth >800m
Imean,max-minjin
0.01x0.01 box

3733m
[3714, 409)

2865m
[2814, 265]

- Ndays <0.0012: 1004 (59%)

- Ndays <0.0012: 1033 (55%)

currents, significant wave
height
low to minimise buoy tilt,

low frequency of swells, low

hydrosol advection

Monthly curr.average[8, 21]
Meonth curr @min,max [APR, AUG]
Curr. Stdev @monmin,max (5, 10}

Nb. days cumr. <20cm/s: 3153 (86%%)

Monthly curr. average[7, 15]
Month curr @min,max [JAN, SEP]
Curr. Stdev @monmin,max[4, 11]
Nb. days cum. <20cm/s: 3205 (88%)

zea surface temperature,
salinity

stable and spatially uniform

SST(°C):

- Month average[18.0, 23.5]

- Month @min,max [MAR, SEP]

- Stdev @monmin,max[0.5, 0.6]
Salinity0-15m (PSU):

- Month average [36.63,36.95]

- Month @min,max [FEB, SEP]

- Stdev @monmin,max[0.1,0.1]

SST(°C):

- Month average[17.8, 23.8]

- Month @min,max [MAR, SEP]

- Stdev @monmin,max[0.5, 0.6]
Salinity (PSU):

- Month average [36.61, 36.56]

- Month @min,max [MAR, SEP]

- Stdev @monmin,max[0.1,0.1]
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