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Intro: SST and OC synergy

Sentinel-3A OLCI algal pigment concentration
14-27 June 2017, 14-day composite, OC4ME clear water algorithm

sea surface skin temperature
15-19 Jun 2017 composite - Sentinel-3A / SLSTR WST NR [PB2.16]-

N = 1427346, min = -1.99 C, max = 36.71 C
z R e

2 Ocean is a complex system (feedbacks between different components)
2 Patterns of chlorophyll and SST similar
2 Influence of ocean dynamics on biology:

1.Upwelling=> enhanced nutrient inputs (low SST - high Chl)
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Outline and Info s deesa

In this practical session you will use the SNAP GUI to:

1) Re-grid SST and OC products on same grid.

2) Apply cloud masks across products.

3) Explore synergy between SST and OC data.

4) Plot SST and OC together (transect and scatter plots).

IMPORTANT NOTE:

This lesson requires Sentinels Application Platform (SNAP) software and
Sentinel Toolboxes which can be downloaded at :
http://step.esa.int/main/download/

This should already be available on your machines.

&
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Exercise 1: Re-grid data to common grid ‘_(gmggc g\\\& €Sd

6 [ e [ B EEl®® o0 121507 novz0is Francesco nenciol

You will use the same files

-
EIL YT Y

used for the OC and SST
practicals

* Using the instructions
provided in the previous
two practicals load s o BEEELS
the .nc files for: & o

1.The OC granule

2.The SST subset
domain
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Exercise 1: Re-grid data to common grid

‘@IHSEE \Q{\“\ ceSa

You will use the same files === ——
used for the OC and SST
practicals

* Using the instructions
provided in the previous
two practicals load
the .nc files for:

1.The OC granule
2.The SST subset
domain

Open the variables
sea_surface tempera
ture and CHL_OC4ME
(Note: they are in
different products)

IA.
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Exercise 1: Re-grid data to common grid ‘_(gwfgcg Qﬁ

(o[ o [E [RREES) oo 15520 vovzoio. raneses oo
S . t I . | t [Data/subset 5 o 2018100201053 0-MAR-L2P] GHRS5 1255 SKINZS LS TRA=20181003 1A "= 15

the two maps " e

The two products have:

1.Different domain
extension

2.Different spatial
resolution

o
aabeuenysew W || [s6euenaker ()| | [Reagnanpoid D] |«

To better compare the two
fields (e.qg. plot data
against each other) they
need to be re-gridded
on a common grid
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Exercise 1: Re-grid data to co

Click on the “Raster” S o
button
* From the menu select é ;sg:%::ﬁ:::::::::,m

the “Geometric
Operations” and then
the “Collocation”
method

IR=g
B cHnn
B cH e
B cHLocave
B CHL_OGAME e

o @ lambdag
o @ FwHM
o O solar_flux

@ wosrsb
@ wosr_msb
& [ Masks

Layer Editor | Colour Ma... | world Map

You should obtain a
dialogue box like this one

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING

\

V'

\\\\\\L_\
NASECE &\%

mmon grid

7 B X nge.
Window Help Q'

A ORI T D h o AARAYNYEIORE | *RE Y

El (/[ (1] sea_surface_temperature x| [ (2] CHL OCAME x|

)
iy

KI5 [=Tife

|
ol
2]

Collocation
Fle el
e
ot et s
[ subset.5.of_zots1o0zurossomARize G- [=]|

Stave el olues are resompled nts the master gr
[f21594_01_2_wm__zons1o0zrozoser_zon.. <]

Target Product
i name
[SST_0C_collocate

e

Director

[
Open in SNAP
Renaming of Source Product Components
] Rename master components: [§(ORGINAL NAVE} 1] B
[sconcmAL avEr 5 ] ]

Rename slave components

Resampling

et ettt e ]

TEPPSP g

[ X 138 v 395 |iata94807" 0 on 1672558

e ]

abeuep ysem Gy || [sa62uesaken (] |

Zoom 1:1.2 Level 0
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Exercise 1: Re-grid data to common grid \_ \&&

)
iy

- - . . % Nisealouriace temperatur SeT5To1120 5 X oS ToRInY ¥ TV 02T0T01 inga TRars/CRINaINGY 201B/Data/aubeet 5 o 2018100201053 0 MARY oS ToRInY ¥
W h e n re -g rl d d I n g It I S File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-
’ S D@ Jfhsd PIQ|"AN UGBS GBI KE*® roaQ AN ROOR *r iy 25 -

Q + =N

H Product Explorer X | Pixel Inf a /@ X X < '@ N x| [D~a[a|
good practice to go from e [ '

& £ 0ar_reflectance

higher to lower 8

o @ avG

e ]

ISy

resolution data

B cHLocave
B CHL_OGAME e

Thus, OC data will be re- e

abeuep ysem Gy || [sa62uesaken (] |

& @ Tees m 7 Source Products
. L . @ TsM ki
= Waster (ol values are conserved)
gridded into the gri m _, presemn e
o @ solar_flux - Slave (pixel values are resampled onto the master grid):
= e . [i21 S34_o1_z_wre_zo1e1002m020547 201 ||
sthude -
@ longitude - Target Product
detector_index o
B oo . o s
@ wosF msb
o 0 Masks Directory

L]

Navigati... % | ncertaint... | Layer editor | Colour Ma... |World Map

Open in SNAP
Renaming of Source Product Components

] Rename master components: [§(ORGINAL NAVE} 1] B
1 Rename slave components:  [FCORGIAL WAV 5 ]

Resampling

et ettt e ]

TEPPSP g

N Lon 11429'54 Zoom 1:1.2 Level 0
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Exercise 1: Re-grid data to common grid ‘_(gw}gcc Qﬁ €Sd

- - N . = TI]'sea zpﬁHRssT.ssrskin.sLsr 20181003113739-v02.0-1V01 - [Users/rsg/fne/DATA/Meetings and seminars/China Nov2018/Data/subset 5 of 2018100201053 0-MAR-L2P GHRSST-
When re-gridding, it is = \ x

al @ kA PR plwuo e £ 2 @ &5 B> roa AN BEORE kB Y Q05

:

Product Expl Info 5 (@ X @eic € x| Km=I=]Ey

good practice to go from ~ = : -
¢ @ B
k

higher to lower

resolution data

Thus, OC data will be re-

gridded into the SST grid

* Select the SST product
as Master and the OC
product as Slave

* Change the “Name” to
SST_OC collocate

* Un-tick the “Save As”

* “Method” must be
Nearest neighbour : RS e~
(good for flags) -

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING Hosted by

Ao () \ Aieaqr 19npo.d

Collocation

worsen Gy || [1Beusi o

aaaaaaaaaaa

ggggg
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Exercise 1: Re-grid data to common grid A\ hasce \‘\\&%esa

CEERD e |8 &S o 13520 vovz08 Fan
_surfac

ture - subset_5 of 20181002010530-MAR-L2P_GHRSST-SSTsKin-SLSTRA-20181003113739-v02.0-fv01 - /users/rsg/fne/DATA/Meetings_and_Seminars/China Nov2018/Data/subset 5 of 20181002010530-MAR-L2P_GHRSST-5STskin-SLS TRA-20181003

) " ” B 1sea e_temperatu
° H It Ru n Sle_Edt View Anoyals Layer Vector Rester Opticel Rader_Tocls Wndow el
a HE| Jhd PIQ A UORKMEE D # KR v o ANV RIOBRE \  tkBNV| O E
e A Bl v oy pe w DR

* Click “OK” if you obtain ::: g

a message like this : :
It says that SNAP will - . :
effectively re-grid the |  |—al
data only when they will e ‘ B
be used (i.e. lazy . <]
operation)

1sbeue ysel By \ 1abeuB| Jade

ents: [s{0RIGINAL NavE} M| (8
s [s{oRiGINAL NawE} 5 | B

FERPPOP g

This saves time and
resources (especially for
big products such as the
OLCI ones)
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Exercise 1: Re-grid data to common grid ‘_(gmggc QQ\& cSa

& e | @ W& ob 135807 Nov2018 Francesco Nencioli

You should see the new
“SST _OC collocate”

product in the %
explorer” tab "

From now on we will work
only with this product

=
K R sxmeog.

@)

o1 ]| [ s

worsen Gy || [1Beusi o

* You can close both plots
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Exercise 1: Re-grid data to common grid  Aisscr &&;

H ERA== 8 [ € [ 5 IAIEG b 140307 nov 2018 Francesco Nenciol

[31Processing Graph= [5STI0C collocate] - not save ] SNAP

A
° Open the Metadata Fle Edit View Analysis Layer Vector Raster Optical Radar ,uusl;m,:l e el H - H . e .‘QH e H :

a%[DE| f4d PR ik ki
duct Bxplorer X | Pixel info | B (31 Processing_Graph x RO 521

-
[ (3] subset_5_of 20181002010530-MAR-L2P_GHRS ST-SSTskin-SLSTRA-20: T I Value ] e Unit | Description
2] 53A_0L_2 WFR, 201 201810037

¢ & [3]SST_0C_collocate

[ssbeusypeen G || [boueater @] | [esanperd & |

¢ @ Metadata 9 sources

.
o @ Abstracted Metadata master file:jusersirso/fe/DATAMeetings_and_Seminars/China_\ ascii

I I l O OI I e Wa e I IeW @ Global_Attributes slave file:Jusers/rsg/fne/DATAMeetings_and_Seminars/China_h ascii
o @ variable_Atiributes parameters

ro d uct h as b een e b
@ porameters e —— {ORIGINAL_NAME}_M e
o [0 Flag Codings slaveComponentPattern ${ORIGINAL_NAME} S ascii

o @ Bands.

o @ Masks
id Collocate$1 66EE7LD33A ascil
operator Collocate ascil
moduleName SNAP Collocation Operator ascil
moduleversion 6.0.4 ascil
purpose Collocates two products based on their geo-codings. ascil
authors Ralf Quast, Norman Fornferra ascil
version 12 ascil
copyright (€] 2007-2011 by Brockmann Consult ascil
processingTime 2018-11-07T13:52:09.015Z ascil

[« IL ] D]

Navigati... X |Uncertaint... | Layer Editor a..._| world Map

W= = Lt~ lon - Zoom - Level ~
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Exercise 1: Re-grid data to common grid @ggac QQ\

o a [6 € [ 8 [TRIEE o 10mouzus roncesco onil

* Open the Metadata us N T I T EI T we o suvea |

* Processing Graph has s :
info on the way the new
product has been
generated

* Bands and has all
variables from the OC
and SST products

* OC variables end with
_S (slave)

* SST variables end with
_M (master)

eSa

8]

o1 ]| [ s

worsen Gy || [1Beusi o
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Exercise 1: Re-grid data to common grid ‘_(gmggc &\\\& cSa

5 [3] CHL OCAME S - [SST OC collocate] - [not saved] - SNAP [6]e[E IET® ov 190507 novz0ia Francesco Nenc|g|.|
o Open the '”L;,nguHDJ«HWIMu@ LLEH xmw = H’?%*Q\Mﬁv -
CHL_OC4ME_S A
variable
You will get this message

(it takes a while because
it is only now that SNAP

re-grid the variable into — i |

the SST grid!!!)

@]

o1 ]| [ s

worsen Gy || [1Beusi o
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Exercise 1: Re-grid data to common grid ‘@/ﬂgcc Qﬁ €Sd

& e | W& ob 141207 Nov2018 Francesco Nenciol

. Open the 7 77 5 %W@xﬂ“i\vlﬁaigg\tkg}stgjg,
CHL_OC4ME_S S s
variable

You will get this message

(it takes a while because
it is only now that SNAP
re-grid the variable into
the SST grid!!!)

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o

Eventually you should

obtain this >
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Exercise 1: Re-grid data to common grid ‘_(gw}gcg Q‘: €Sd

S e | W& ob 141607 Nov2018 Francesco Nenciol

* Now open the
sea_surface tempera
ture_M variable

(Master variables open
instantly because they do
not need to be re-gridded)

* Switching between the
two fields, you should
see that they are on the
same grid (although
with different
boundaries)

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING

=N

Q-

KB » o QAN EBYOR 2 eIy Q&

DEER

w
R, T

Hosted by

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o
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Exercise 2: OC cloud-masking on SST @ggcc Q‘: eSa

& e | W@ ob 143707 nNov2018 Francesco Nenciol

[EiE

+ From the Colour —
Management tab, Do
change the colour
palette (as explained in
the previous practical)
to better display the
SST features

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o

(You can use the
CHL_SeaWiFS palette to
have cold SST in blue and
warm SST in red)

eeeeeeeeeeee
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Exercise 2: OC cloud-masking on SST \ \&&?

6O E A mm 6|e | B | B £@ oo 144207Nov2018 Francesco Nencioli

" 5] [B1sealsurtaceltemperaturelME [55 1701 SNA

° Exp an d th e M a SkS I | St T T T T =
A% BE Jhd Pl L2 lORMET GEHE XEe boQAYNDEQORE W dRBY 25
[(E E1CHL_OCaME S x| [ (3] sea_surface_temperature M x| ﬂﬂ@@’:

in the “Product Z

[ wosF isb InvaLID_S
WOSF_Isb_WATER S

I ”n
explorer” ta
p WQSF_Isb_CLOUD_S
WQSF _Ish_CLOUD_AMBIGUOUS_S

WQSF Isb_SNOW_ICE_S
WQSF_Isb_INLAND_WATER S
WOSF Isb_TIDAL_S

WOSF Isb_COSMETIC_S
WQSF_Isb_SUSPECT_S

All the masks from the OC  g=:i=

product have also been

WOSF_Isb_AC_FAIL_S

. ' WaSF o CHE P

re-qri N th I r WOSE 156 OCNNLFAILS
WOSF Isb_KDM_FAIL_S
WasF 1o EPAE on 5

OSF b WHTE ST S

[ wosF Isb_LOWRWS
[E wosF Isb HIGHRW S

Ae1qr Prposd

abeuep ysem Gy || [sa62uesaken (] |

Navigation ... | Uncertaint..._ | Layer edito...| Colour ... | World Map

Editor: O Basic ® Sliders O Table

B
Pal o g

Name: sea_surface_temperature_
Uit kelvin’

4
g

Min: 270.15
Max 317.97

w27
ERCP N

# More Optons @

X 716 v 455 |Lat 38 N Lon 120°59'29' Zoom 1:1.2 Level 0
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Exercise 2: OC cloud-masking on SST

_ s
NASCE i\% cSa

* Expand the Masks list
in the “Product
explorer” tab

All the masks from the OC
product have also been
re-gridded on the SST grid

* They are also listed in

H B A=

& e | @ W& ob 144207 Nov2018 Francesco Nencioli

Fle Edt View Analysis Layer Vector Raster Optical Radar Tools MWindow Help

a8 HeE Jfasd PQ A2 UOBRMIET GBE

@ b oo e AN

Product Explorer X | Pixel Info El (51 cHLOCaME S x| [ [3] sea_surface_temperature M x|
¢ @ Masks [

WQSF_Isb_WATER S
WOSF Isb_LAND_S

WOSF Isb_CLOUD_S

WQSF Isb_CLOUD_AMBIGUOUS_S
WQSF_Isb_CLOUD_MARGIN_S
WQSF Isb_SNOW_ICE_S
WQSF_Isb_INLAND_WATER S
WOSF Isb_TIDAL_S

WOSF Isb_COSMETIC_S

WQSF_Isb_MEGLINT_S
WOSF Isb_HIGHGLINT_S
WOSF Isb_WHITECAPS S
WQSF_Isb_ADJAC_S
WQSF_Isb_WV_FAIL_S
WQSF Isb_AC_FAIL_S
WQSF Isb_OCAME_FAIL_S
WOSF Isb_OCKN_FAIL_S
WQSF Isb_KOM_FAIL_S
WQSF_Isb_BPAC_ON_S
WQSF_Isb_WHITE_SCATT_S
[E) WoSF Isb_LOWRW_S L
[E wosF Isb HIGHRW S =]
Navigation ... | Uncertaint .. | Layer Edito.. | Calour .. x| World Map

Editor: O Basic ® Sliders O Table

Name: sea_surface_temperature_
Uit kelvin’

Bierels

the “Mask Manager” —
menu

OC cloud masks can be
used on the SST products

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING

| AR o
L ——

% More options @

Hosted by

Mask Manager
@[ Name [ Type | Colour [Tran Description
WQsF_I_ Maths WQSF _Isb INVALID

WaSF .. Maths
WasF_I_ |Maths
WasF_I_ |aths
WasF_I__ |aths

WQSF _Isb WATER
WQSF _Isb LAND

WasF _Isb cLoup

WQSF _Isb CLOUD_AMBIGUOUS

Aueiqn prposd @

[ [WasF_I_. [Maths WQSF_Isb.CLOUD_MARGIN =|

[ [WosF_I_. [Maths [WQSF_Ish SNow_IcE E

WQSF_I. [Maths WQSF_Ish INLAND_WATER 3

[]wasF_I. maths IWQSF_Isb TIDAL g

I [wasF_I. [waths WQsF_Ish.cosMETIC 2

1 [ |WasF 1. [Maths WOSF_Isb SUSPECT 5
’ WOSF_L. Maths WQSF_Ish HISOLZEN

WOSF I [Maths
WQsF I Maths
WQSF .. [Maths
WQSF I [Maths
WaSF I [Maths
WaSF_IL [Maths
WQSF I [Maths
WQSF_I_ [Maths

WQSF _Isb SATURATED
WQSF _Isb MEGLINT
WQSF _Isb HIGHGLINT
[WQSF _Isb WHITECAPS
WQSF _Isb ADJAC
[WaSF _Isb wv_FAIL
WQSF _Isb PAR_FAIL
WQSF_Isb AC_FAIL

13BeuEy ysem

w a <o W [ D jwask L [Maths WQSF_Isb.0C4ME_FAIL
] [WasF_I_. [Maths WQSF_isb.OCHIN_FAIL
] [WasF_I. [maths WQSF_Isb KDM_FAIL
] [WQSF_I_. [Maths WQSF_Isb BPAC_ON p
][ WQSF_I. [Maths WQSF_Ish WHITE_SCATT
(] [WaSF_I_. [maths WQSF_isb LOWRW
] [WasF_I_. [maths WQSF_isb HIGHRW
] [WasF_.. [Maths WQSF_msb.ANNOT_ANGSTROM
] [WasF_.. [maths WQSF_msb ANNOT_AERO_B
‘ [ wosF_.. |Maths WQSF_msb.ANNOT_ABSO_D
4 ] [WasF_... [maths WQSF_msb.ANNOT_ACLIM
. | [T [wasF_.. [Maths WQSF_msb.ANNOT_ABSOA

WQSF__ [Maths
WaSF_.[Maths
WaSF_.[Maths

WQSF_msb ANNOT_MIXRL
WQSF_msb ANNOT_DROUT
WQSF_msb ANNOT_TAUOS

[ |wasF_ |Maths WQSF_msb RWNEG_O1

3 [J[WasF_ . |Maths WQSF_msb RWNEG_02

o [J[WasF_ |Maths WQSF_msb RWNEG_03
Fied = [[J[wasF_ . |maths WQSF_msb RWNEG_04

2 []|wasF_.. |Maths [WQSF_msb.RWNEG_05

LI [WasF_.. [Maths WQSF_msb.RWNEG_06

n =] Maths. WQSF_msb RWNEG_07

Maths. WQSF_msb RWNEG_08

%, . Maths. WQSF_msb RWNEG_08

ol Maths WQSF_msb RANEG_010

¥ o Maths WQSF_msb RANEG_O11
Maths WQSF_msb RWNEG_012

=] Maths WQSF_msb RANEG_O16

I [wasF_ |Maths WQSF_msb RANEG_017

I o] @

| % 25 v ss6 |Latarrasantn Lon 1iseaasor

| Zoam12 tevl0
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Exercise 2: OC cloud-masking on SST (e &Q‘\{;esa

O e = ’T‘mm B E.@ ov 144907 Nov2018 Franc

Q.

A
° Se I ect th e C LO U D a n d N e e T e
A% D@ Jfad PIQ A UORMEE GE KR b ANV RIOBRE \ *tkBV| O A
Product Explorer X | Pixel Info S ([ (31 CHLOCAME S x| [ (3] sea_surface_temperature M x| (D] i [
ags ra " (W o E

[ wosF isb InvaLID_S

H WOSF Isb_WATER S 5
rom the list o :
WQSF Isb_CLOUD_S
WQSF Isb_CLOUD_AMBIGUOUS_S |
WOQSF_Isb_CLOUD_MARGIN_S. =
WQSF _Isb flags i
WQSF_Isb_INLAND_WATER_S. K]
— WQSF Isb_TIDAL_S z
WQSF_Isb_COSMETIC_S
WQSF Isb_SUSPECT S K
* Change the mask
WOSF_Isb_HIGHGLINT_S L
WOSF_Isb_WHITECAPS_S
colour an

WQSF_Isb_WV_FAIL_S =

Z
H
=

WOSF_Isb_AC_FAIL_S

transparency (white

WQSF_Isb_BPAC_ON_S

and O in this case)

Navigation ... | Uncertaint... | Layer edito... | Golour .. | world Map

Editor: O Basic ® Sliders O Table

B
Paln g

sssssss

F35%

ERCP N

Most of the clouds pixels
(very high or very low
values of SST) are
successfully masked

@]» 21

X 1115 Y 143 |Lat40°1626" N Lon 126°20'23" E| Zoom 1:1.2 Level 0
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Exercise 2: OC cloud-mask \

CECEE L)

. i
AS a com p arison, cre ate QR e e b Top i
’ SB[ DE T4 PR A NOR LT BRE Kmwheang
H Product Explorer X |Pixel nfo | S| [ (31 CHLOCAME S x| [ (3] sea_surface_temperature M x| Mask Manager
Mask usin g e clou T taske = @M s E
& @ spare s [ |wasr.1 S[WQSF_Isb INVALID Z
[ WOSF_Isb_INVALID_S o b WATER 5
ﬂ a oSt lsh waTeR s o sas 1 o 5
wosrleb s “fiasF b cLow El
WQSF_Isb_CLOUD_AMBIGUOUS_S 0 5[WQSF_Isb. CLOUD_AMBIGUOUS =
Noar ot e l¥GSF o CLovs, WA =
° Se | eCt th e f( ) b tt WOSF_Isb_SNOW_ICE_S 0.5WQSF_Isb SNOW_ICE 5
x u O n WOSFIsb INLAND_WATER S o 5JWQSF 1sb INLAND_WATER 3
WOSF.Isb_TIDAL_S 0.5[WasF 1sb TIDAL z
WQSF Isb_COSMETIC_S 0.5|WQsF_Isb. COSMETIC & H
st e suspecr s S Sost s suSPET 2]
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—_ —_ i e o et oSt [hthe 05QST_Isb WHITE_SCATT
[ ———. QSF_... Maths 0.5WQSF_Isb.LOWRW
iz (&) Gect () S S Teis i el Ok e errars. NQSF_I [Maths 0.5|WQSF_Isb.HIGHRW
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e oSt ek NOT AL
aa et Sost e AANOT ABSOR
ﬁ._‘ iaths 0 5[WQSF_msb ANNGT_MIXRL
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e o Shwost e ARNOT TAUDS
Maths 0.5[WQSF_msb RWNEG_O1
Maths 0.5[WQSF_msb RWNEG_02
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Maths 0.5/WQSF_msb RWNEG_04
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Exercise 2: OC cloud-masking on SST @ggm &k eSa

) ALY T [@] © [ 8 [BREEG) oo 105507 novzois_ranceseo encl
AS a Comparlson' Create a \a%“ L\HHI.\ 1“ p J'\HITJ.M We®wl H qn B mxlboasrs.ymoena « *xu sQH ez |
mask using the SST cloud =& S s W e e e
flag
* Select the f(x) button
from the Mask
manager menu

* Select the
12p _flags M.cloud flag
* Change the colour (pink

in this case) but keep |
the transparency

(You should obtain

something like this, —_

confirming the better
accuracy of the OC mask)
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Exercise 3: Synergy between the data ‘_(gmm' @ €Sda

H E A= [6 e ] A& o0 152007 nov2018 Francesco Nenciol
Tlme to ex |Ore the SST L e =
p a%_J & W od DJ-\ Wlwlu.LLLz% & HE® roaARNDRORE: BV Q&
er X |Pixel Info ’EE@’:

2 (@

i EE erature M_x|

and OC data in synergy
Before doing that:

* Un-tick the SST cloud
mask

* Change the colour
palette in the CHL plot
(use the CHL_SeaWiFS . == . .. =
one with the settings as 7 B
explained in the OC
practical)

* Adjust the colour limits
to enhance the contrast
(e.g. minimum value set
to 0.4)
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Exercise 3: Synergy between the data ‘_(gmggg Qﬁ

To show CHL and SST data Y T Y T

Product Explore

together:

1.From the Navigation
tab, select the
Synchronise view and
Synchronise cursor
buttons

2.From the Window
button select the Tile
vertically option

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING Hosted by

6 [ @[5 A& oo 152707 nov2018 Francesco Nencioli

LIEIC)

0 B -
Ed

X

aaaaaaaa

VU D R N E D V| 17N KR v oAV RIOBRE \ BNV QA
L oceME S x [ [~Im] [ @ 51 sea_surfoce temperature W x

- -
1 = £
= 3 o
aabeuenysew W || [s6euenaker )| | [Reagnanpoid @] |«
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Exercise 3: Synergy between the data @,ﬂgcc Q\i €Sda

H E A= 6 [ @ [ & [IREI®) ob 152707 novz0ts Fancesco Nenciol
B SR
TO ShOW CHL and SST data T T T e R T T =
a%LJ a Wl pq-\ plmu. e 2/ 2B XE® roaAARNDERORE: BV Q&
Product Expl 3] CHL_OCAME_S x [«]][>][0] ("@ 131 sea_surface_temperature M x [ =1f (=Y

together:

1.From the Navigation
tab, select the
Synchronise view and
Synchronise cursor
buttons

2.From the Window
button select the Tile
vertically option

3.From the Navigation tab
click the Zoom all
button

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o
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Exercise 3: Synergy between the data @,ﬂgcc Q\i €Sda

H E A= 6 [ @ [ & [IREI®) ob 152707 novz0ts Fancesco Nenciol
B SR
TO ShOW CHL and SST data T T T e R T T =
a%LJ a Wl pq-\ plmu. e 2/ 2B XE® roaAARNDERORE: BV Q&
Product Expl 3] CHL_OCAME_S x [«]][>][0] ("@ 131 sea_surface_temperature M x [ =1f (=Y

together:

1.From the Navigation
tab, select the
Synchronise view and
Synchronise cursor
buttons

2.From the Window
button select the Tile
vertically option

3.From the Navigation tab
click the Zoom all
button

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o
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Exercise 3: Synergy between the data @ggcc Q\ €Sda

S e | @ W& ob 153307 Nov2018 Francesco Nencioli

° . . d f = 3] CHL OCAME S - [55 T OC collocate] - [Not saved] - S NAP
Z t Fle Edit View Analysis Layer Vector Raster Optical Radar Iools Window Help a-
ooming in and out of a T T T T e
H H Product Explorer % | el Info 2 AVES x [411[][0] B (31 sea_surface_temperature M x ) ) D Ee]
map will automatically M ~ “

update the other one

* Same if you move the
map around

* The position of the
cursor will be also
displayed in both maps

EEEEEE
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Exercise 3: Synergy between the data @ggcc Q\ €Sda

SO S [ @ [ @ [IHIE@ oo 154507 n0v2018 Francesco Nenciol
. . SNAP)
IO extend the SynergIStIC ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ =

o ro A ANy ODYORE L vk BY 05y
exploration, let’'s open o ez
other two variables from
the OLCI product:

1.KD490 MO7_ S
2.TSM NN S
(for both it will take few
seconds to generate)

* For both variables
select a different colour
palette (i.e. cc_tsm and
cc_general)

* From the Window
button select Tile
Equally

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING Hosted by
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©
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l
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z
Z
H
=

[{13][~[0] (@ (31 sea_surface_temperature_M x
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Exercise 3: Synergy between the data @ggcc Q\ €Sda

SO S [ @ [ @ [IHIE@ oo 154507 n0v2018 Francesco Nenciol
. . SNAP)
IO extend the SynergIStIC ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ =

o ro A ANy ODYORE L vk BY 05y
exploration, let’'s open o ez
other two variables from
the OLCI product:

1.KD490 MO7_ S
2.TSM NN S
(for both it will take few
seconds to generate)

* For both variables
select a different colour
palette (i.e. cc_tsm and
cc_general)

* From the Window
button select Tile
Equally
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Exercise 3: Synergy between the data @ggcc Qk €Sda

O B -« A mm 6]e|E ][ B =G oo 15507 n0v2018 Francesco Nencioli
. m o STCHIOUAMETS ~ S5 T/OC Collorate] ™ [Rax Saved ]S NAp
From the CHL WIndOW you i e M i e a
% B@ J & d ._,\ 17.%1U® [READ YR 1~ S KEEa®e 0@ AGNDEBEQOR L \ By 0%
Product Explort o 31 CHL.OGAME S x

[]>][~][0] (‘@31 K0450 MO7S x ) [ =1f (=Y

can now zoom and move
freely within the domain
of all 4 variables

(the relative position of
the zoomed area within
the domain is showed in
the Navigation tab)

* Which regions show
similar patterns among
all 4 variables?

* Which regions show

correlation only among
some of them?
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Exercise 3: Synergy between the data @ggcc Qk €Sda

= [6] €6 IRIES) o0 1oa207novzore rrancesco nencio
Here some examples: e
1.Correlation near the R - e TR s
coast between CHL, Kd
and TSM
2.5trong gradient offshore
3.No major gradients in
the SST field
4.0ptics and SST not
strongly correlated

e B
q B
&
e
I
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Exercise 3: Synergy between the data @ggcc Qk €Sda

Here some examples:

1.KD mainly driven by
TSM in the SW corner

2.KD mainly driven by

[ 3= = 6]e | B | B £@ oo 160907 Nov2018 Francesco Nencioli
SICHNOCAMENS M [ss TTOC callocatel Mot saved] NS NAD
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

= -
Hlbl“.d"\“]?.%lu® N BICEY [XEw(rj0assvvmoeR2 \[*rkuy 25;
3] CHL_OCAME_S x D] (@ _MO7_S x ] [D=m]

CHL within the bloom

3.Decoupling between
optical variables

4.Some correlation
between TSM and SST

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING Hosted by

aaaaaa

12 to 17 November 2018 | Shenzhen University | PR. China




Exercise 3: Synergy between the data @m @k €Sda

&€ || B G o> 161007 Nov201e Francesco Nencioli

i TSP SsTIoCIcolloca el nor savedl S NAD
d Q-

Here Some examplesl File Edit View Analysis ayetret‘ur iser ptical njar:uus;uw;p ;{Ea’ N VT \+v!$a*g : ’?3‘% .
re o =] = =

1.KD correlated with TSM et
near the coast

2.5trong inverse
correlation between
CHL and SST

3.Possible upwelling or
vertical mixing of
nutrient rich waters
from depth

1sbeue ysel By \ abew
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Exercise 3: Synergy between the data ‘nggcc @\ €Sda

Here some examples:

1

.Headland effect on SST

(cold patch) due to
enhanced turbulence

.Weaker optical

signature (TSM,KD)
within cold water

.Higher CHL within cold

filaments (biological
response)

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING Hosted by

O B -« A nm 6 e |[E [ #G oo 161107 Nov2018 Francesco Nencioli
3]CHI OCAME S S [S5170C collocate] S [not saved] 'S NAP

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa Sl Q-
‘5%“@@“1.';JH.J'\HV.MU@ bl z[ann Xgew/r@ass vB9eRz | oxuv 25 [
s\ L 3] CHL_OCAME_ — [D[~][O] F@ eIk @E@%

aaaaaaa
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Exercise 4: Combined plots (transect) @ggcc Qk eSa

@[ e | @ W& ob 165607 Nov2018 Francesco Nencioli

To further compare optical =5= ===t — — T
properties and SST, the e el - e

variables can be plotted
as:

1. Transects
2.Scatter plots

KIDISIET [(M=al

To plot a transect: e

* Click on the Line
drawing tool button

* Trace a transect in one
of the maps (in this
case SST from west to
east)

€| zoomila tevelo @
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* Make sure to select
back the Panning tool
button

* Click on the Profile
Plot button
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Product Explorer X | Pixel Info a
o & [1] subset_5_of 20161002010530-MAR-L2P_GHRS ST-55Tskin-SLSTRAT]
o © (21534 0L 2 WFR___201810027020947_201810027021247_2018;
¢ & [3] SST_OC collocate
8 Metadata
o @ Abstracted Metadata
@ Global_attribut

I
r

@ rorameters #
o 0 Flag Codings
§ €3 Vector Data
B pins
B ground_control_paints
B geometry
¢ & Bands
= (B #0a% reflectancet_S

aor
4 %

NvBeRs:  rkBY OE:
[DIEE

M Pnpeld

abeuep ysew Gy || [sa6mueisaden ] | [A

[M=E]

£ @ vom refiectance srm s L%
ey:— oy
:g | prafile lok

|| £ Profile Plot for sea_surface_temperature_M O »
ol 3 -
B 210 [ Use ROl mask:
Bew 200 EEEETES VF
@] Zgg =
i — B ]
507
=2 Compute in-between points
wowgats.. x| need o
Los [ Use corveatie data
Eos Tyt
“i0.3
Yo i
toa
0.0
3 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
H I Auto minjmax
Path in pixels .
e a8 )
A
| i,
&
To1a | =L} o HO

Hosted by
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Exercise 4: Combined plots (transect) ‘_(g/ﬂggc &&;esa

6 [e | @ S | op 170307Nov2018 Francesco Nencioli

Q-

SNAP

ical Radar Tools Window Help

fadPoqirarueBn s clElille <Ew/ BasrdvyBoeR: | skliv 25 |

[y][~io] m
o

&

* Make sure to select
back the Panning tool ‘=i ...
button 3

* Click on the Profile
Plot button

+ In the dialogue window o

tick Use ROl mask and

Jzbeuey ysew Iy \ aabeuely JaeT () \ [#esan prposd @] | <

[ [~I[5]

select geometry (at e 1
the bottom of the § P R -
menu) GRS
, | -
(you should see the ‘ )

transect of SST data)
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Exercise 4: Combined plots (transect) g/ﬂgﬂc @\

© | @ | @ [==# | ob 17:0507 Nov2018 Francesco Nencioli

° Make Sure tO Select i il a1 s sl e
back the Panning tool | — -
button ' :

* Click on the Profile
Plot button

* In the dialogue window
tick Use ROl mask and
select geometry (at
the bottom of the
menu)

(you should see the
transect of SST data)

* Clicking on the other
maps show the transect
for the other variables
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Exercise 4: Combined plots (scatter) \ @k cSa

[6]e ] [[l&& oo 1e550n0v2018 Fr

DE-Asm
H Sealuriace temperature MESS T 0C Collocate ot Saveal SNAP

Scatter plots can be Bt oL Veor Rt Gt Lo s s - - . 5%
a@ BE| Jhd PIQ AL UORKEZT DB KR v AN RIOeRE: |\ BV QK
s D 5 s R e

P lotted for: e
1.whole domain i
2.Sub-domains

3.single transect

To plot a scatter plot for a

obeunh odn ]| [Leiamprpoi ©] | i

[ssbeusieen g ||

[M=E]

B cHins
B ot e

single transect:

LT

o0 s
[{ 1] I
Navigati.. X | Uncertaint... | Layer Editor | Colour Ma... | world Map

* Select a transect as
explained before

EEL225 5,

X 1222 ¥ 749 |Lat34°4307° N Lon 125°42'33" €| Zoom 114 Levelo (@
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Exercise 4: Combined plots (scatter) S wscr \w\ cSa

N B - =om 6 [ e | @ )@ | op 171107 Nov2018 Francesco Nencioli

] SNAP
Scatter pIOtS Can be 5% %,yv;dy.f.s o p’w\ LORkI GBS HE*® roaQaAYINDRORE: \ *R W '.ngﬁv

" Product Explorer X | Pixel Info MG (@0 s = [l
o & [1] subset_5_of 20181002010530-MAR-L2P_GHRS ST-SSTskin-SLSTRA Y
. o G [2] 538 0L 2 WFR__201810027020947_201810027021247_201 534 :

¢ & [3] SST_OC_collocate
¢ & Metadata

.
o @ Abstracted_Metadata
.whole domain
o @ Variable_Attributes

A1 prposd &

I3 o;u:essmgiGraph ;
2.Sub-domains | [
ra Scatter Plot R L

4.75

3.single transect =

4.00

Use ROl mask:

[wasFisb A S

[ Auto minjmax

a
IS
IS 3.75
=] @ 350 vin: [250.0
o £ 325 Max: [305.32
T =
£ 3% No scatter plot computed y: [;z1ssT_oc _col [~] MDI=IE
. c 2 0 create a scatter plot, select bands in bcth ormbo bo! I —h el =
] by A The D\ct will be computed when you click the 'Refresh View button, Sea_surface_temperature !
For more information about this plot
L] 2.25 hit the help button at the bottom right
- 2.00 TIP: To 200m WIENIn the chart, draw a rectangle (PP Gl
o 2 with the mouse or use the context menu Min
< 3 175
g Ma
[ ] Naviga 2 150
T 125 [iz1s57_oC col v
1.00 [sea_surface_temperature M [~
L] 0.75
explained before
0.25
o 260 251 252 253 2352 255 236 257 258 2% 300 301 302 303 304 305
& sea_surface_temperature_M in kelvin VA=Y [3)

* Click on the Scatter
plot button

K ov = Lt - lon - Zoom - Level - @
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Exercise 4: Combined plots (scatter) ‘_(g/ﬂggc QQ\& cSa

S [ e | B [Sul/® | op 17:1307Nov2018 Francesco Nencioli

Q-

* Tick Use ROl mask : e oEYe B . :
* Select geometry e S < = " A m
« Chose the variables to g : 3 E

X Boe @ QAR

*r Y| Q5

plot (in this case SST

and CHL) i
For SST adjust limits: e
* Un-tick Auto min/max ;. o
* Set the limits (must be s Cwmen o = -

a decimal number!!!) -l e BE=
Unfortunately the marker [ w722 0

size cannot be changed,
but you should see CHL
increasing for decreasing
SST
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Exercise 4: Combined plots (scatter) ‘_(g/ﬂggc QQ\& cSa

8| e | B :::@‘_/ gb  17:13 07 Nov 2018 Francesco Nencioli
Q-
e £ ¥ Q&5 15 XE® roaAARNDERORE: BV Q&
KIS 1= 31 KD4S0_M07_S DI

Also remember that you
can always output data

* Click on the Export
button and save the
data on disc to plot
them later with your
favourite plotting
method — =

[NB: Python rules!!!]

x
v a Scatter Plot

[ [=][5]

ClL_OC4ME_S in mg.m-3

7 258 28
e_temperature_M i
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Exercise 4: Combined plots (scatter) (Do Qﬁ cSa

H E:-fmm 66 |BE | &G o 154507 Nov2015 Franc
= ] SRAP:
Be curious 1M1 e e o e s re
e af HE Jhd Pl el ORMET GEHE XE® roaAARNDERORE: BV Q&
B (@ (3 CHLOGIME S x| [{DI~[0] (B 51 k450 Mo7 s x KDl

ID

Feel free to explore e
different combinations of -

[ K0as0_ Mo7_err s
o @ wParr S

Varlab|eS and dlfferent @ e
areas of the domain

1sbeue ysel By \ 1abeuB| Jade

T

x EBEEEEEDDDD

Navigati

FIE] 222 20
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