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Eoukaca SysTem SATBAETYK KonTakT

11.6°C

$rednia temperatura
wody

60.2%
Srednie
zachmurzenie

2.2 mg/m3
Srednie stezenie
chlorofilu a

192.0 mg/m2-d
$rednia produkda
pierwotna

Czy wiesz, ze: fotosynteza to proces zamieniajgcy dwutlenek wegla i wode w glukoze i tlen w obecnosci Swiatta.
Dzieki niemu rosliny moga rosnac i stanowic tym samym istotny poziom troficzny — producentow.
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ZASIEG ZALEWANIA PLAZY

(model XBeach — odcinek pilotazowy)
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PROCESY W SRODOWISKU BALTYKU
MONITOROWANE PRZEZ SYSTEM SATBALTYK
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Satelitarna Kontrola Srodowiska Morza Battyckiego
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STRONA GEOWNA O PROJEKCIE Zespor PARAMETRY Wvniki BADAN AKTUALNOSCI Ebukaca [ SysTemM SATBAtTYK ] KoNTAKT

N

Temperatura

1. Doptyw energii promieniowania
stonecznego, jej dystrybucja i
wykorzystanie na rézne procesy w morzu

2. Zmiany bilansu energii promieniowania na
powierzchni morza

3. Procesy hydrodynamiczne w morzu |
strefie brzegowej

4. Fotosynteza materii organicznej i zmiany

kondycji fitocenoz

5. Zmiany skfadu wody morskiej (zasolenia,
zawiesin i substancji rozpuszczonych)

Zobacz mapy
innych N N
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Srednia SST w latach 2011-2016
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Srednia SST w lecie w okresie 2011-2016
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Srednie stezenie chlorofilu a w latach 2011-2016
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Srednie stezenie chlorofilu a w okresie letnim 2011-2016

6 8 10
mg m-3]
T T

6 8 10
mg m-3]
T T

6 8 10

1 2 4 1 2 4
rok 2011 chlorofil a [mg m-3] rok 2012 chlorofil a [

1 2, 4
rok 2013 chlorofil a i

1 2 4 6 8 10
rok 2014 chlorofil a [mg m-3)]

1 2 4
rok 2015 chlorofil a [mg m-3]

——o—wody przybrzezne
5 //.\ Basenu Gdanskiego
. /‘.\ \v/ ——-Basen Gdariski
~#—wschodni Basen
Gotlandzki

=Y

chlorofil @ [mg m3]
w
(%2}

\
{

—=Basen Bornholmski

{

N
n

—+—Morze Battyckie

N

2016

2015

2011 2012 2014

2013




sredni modut predkosci

prady 2011-2016

stabilnos¢

L /4,,./'\’*/;,.\‘;-;_,\‘*\ﬂ\‘\‘\.\,.//v4\“\_ﬁ-44447
r///4\.‘./-\‘4‘)4“\‘“4%\‘,-// e
PN o SR . . . ~ 77
AN SRR e ™) JEE -
A N
| = P o ry r
B> N ~ | ]
e 7 MR -
~ v oy > ", - A2
i S B, oA
. - LD - )//7
[ - - P rn
= s B P
~ 2 B . - e -1
B 5™ B . T Eaa
o
— ~ A4
g dy powierzchniowe 2011-2016 |
T | | ‘ ‘ ‘ l predkos¢ pradu [m s]
o 2 0.3 01 02 03 04 05 06 -
$redni modut predkosci pradu [m s7'] stabilnosé 01 02 04
T T T T T T T
| | | | | |
L ANEN W N ,k\,‘\\-\*xx)'rf-\\x\‘,,-,7
\k//‘\\r\‘__;vv“\\“\&/ff T T .
T B L N N AV IO P S
de = e G SR RS \ af,/,l“‘*k;;
. Gl SRR R T S L 2T O AT
[ _{/k\x,l/_,‘,k\\Krl( ’*//“’/"144¢A*",
-5 gt & « R P g 0
J‘ ’J{// LS Cardrs - 4 TR ’ '
,,,/Jr -\k{ilxk'x R PR Y R ™
L \‘l I B S e ] B et - R & 2 2 n
A - /x\\a/'/ﬁ\ﬂ)'fl5\_.//>-,'J~\‘Af/'
W b DR L NN S il I
Fr P e Y - =20l - N At
vt £ R R R I st 2
AR e . XU R 2. D) A \i‘\\,f,
e e eI e T | Sl A
e ¢ o T A i -
4"‘-—‘\"” T \“‘
8 SIS, - ] NN,
| | prady 20 m 2011-2016
I I 1 1 l ‘ ‘ , ; ! l predkosé¢ pradu [m s']
0 0.1 0.2 0.3 0 01 02 03 04 05 06 — — —»

$redni modut predkosci prgdu [m s

stabilnosé 01 0.2 0.4




ke $g010-05-2€ Substancje zawieszone

Z.atoka Gdanska



* *

x *

PRAKTYCZNE ZASTOSOWANIA

SYSTEMU SATBALTYK
SRy Sq’rBaH‘ k
\ﬁ‘/ e e ‘“’ sinformacje o kierunkach przeptywu energii i
substancji

STRONA GEOWNA O PROJEKCIE Zespor

-
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suchwycenie trendoéw zmian srodowiska.
«diagnozowanie i prognozowanie zakwitu
toksycznych sinic w rejonach atrakcyjnych
turystycznie np. w rejonie Sopotu
*monitorowanie stanu ekosystemow morskich
po inwestycjach mogacych miec istotny

Zachmurzenie

Chlorofil a

swczesne ostrzeganie odpowiednich
czynnikow sprawujgcych nadzor nad
Srodowiskiem

sograniczanie skutkow katastrof
ekologicznych
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Zrodta danych Systemu SatBattyk

Systemy
satelitarne

1/ 95

4 stacje brzegowe

BASIC INPUT D

Satellte Routine
st | aw [ )
IR2]

V' " odel daa | daa
DESAMBEM DIAGNOSTIC ZEERN BALTFOS FORECASTING
SYSTEM SYSTEM

ATMOSPHERIC PARAMETERS
clouds, AOT, ozone, water vapour

spocd (U,

CURRENT PREDICTED
structural and structural and
functional PHYSICAL PROPERTIES MODELS: HYDRODYNAMIC, unctionalproperties
properties THERVODYNAMIC, SEA ICE of the sea
" of the sea

BIO-OPTICAL PROPERTIES
F THE SEA
surfce chlorophyll @ C,(0),
imadiance atenuaton K1),
chlorophyll depth proile C.(2).

primary prodction PP

OTHER IDENTIFIED OTHER PREDICTED
PARAMETERS PARAMETERS
thermal fons, upwellings, thermal fonts, upwellings,
phytoplankion blooms, o spils phytoplakion bloons,oi spills

Boje

NTERNET

‘CALIBRATION / VALIDATION

(buoys, ships,staions)

Stacje brzegowe

Siedziby cztonkoéw konsorcjum
MODELE | ALGORYTMY




Schemat blokowy
Systemu SatBaltyk
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ﬁ 2 BASIC INPUT DATA
2 Satellite Routine
VIS, IR1, Global | meteoro- and
l IR2. MV meteorological | hydrological
? model data | data

-

DESAMBEM DIAGNOSTIC 2 AN BALTFOS FORECASTING
SYSTEM SYSTEM
/ \ / WEATHER MODEL \
/—\ ATMOSPHERIC PARAMETERS pressure (), wind speed (Uyg), /ﬁ
clouds, AOT, ozone, water vapour humidity, air temperature...
CURRENT N rgs / \ o 4 PREDICTED
structural and Ve ™ i e ~ structural and
functional PHYSICAL PROPERTIES oy MODELS: HYDRODYNAMIC, functionalproperties
properties OF THE SEA SURFACE THERMODYNAMIC, SEA ICE of the sea
fth temperature SS7,, ice cover ICE, temperature SS7, 7,
0 CASED solar irradiance E, salinity S, currents v,
radiation balance SF' sea levels, ice properties
a4 a4

BIO-OPTICAL PROPERTIES
OF THE SEA
surface chlorophyll a C,(0), e .
irradiance attenuation K (), C bgr;gsz]es ‘gf";:::;;s’

chlorophyll depth profile C,(z),
’ rzlutrier}l)ts ]\I;, P, © of phytoplankton
primary production PP

A <

ECOHYDRODYNAMIC
MODELS

OTHER IDENTIFIED OTHER PREDICTED
PARAMETERS PARAMETERS
thermal fronts, upwellings, thermal fronts, upwellings,
phytoplankton blooms, oil spills phytoplankton blooms, oil spills

CALIBRATION / VALIDATION
(buoys, ships, sations) Wozniak et al, 2011, SatBattyk — A Baltic
M environmental satellite remote sensing system
= — an ongoing project in Poland,
Oceanologia, 53 (4)
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CURRENT
structural and
functional
properties
of the sea

BASIC INPUT DATA
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Satellite
VIS, IR1,
IR2, MV

Routine
Global | meteoro- and
meteorological [ hydrological
data

Schemat blokowy
Systemu SatBaltyk

model data

DESAMBEM DIAGNOSTIC 2 = BALTFOS FORECASTING
SYSTEM SYSTEM

\ / WEATHER MODEL

ATMOSPHERIC PARAMETERS pressure (p), wind speed (Uj),

clouds, AOT, ozone, water vapour / \ humidity, air temperature...

< <
A ("
PHYSICAL PROPERTIES MODELS: HYDRODYNAMIC,

OF THE SEA SURFACE
temperature SS7,, ice cover ICE,
solar irradiance E,
radiation balance SF'

THERMODYNAMIC, SEA ICE
temperature SS7, 7,
salinity S, currents v,
sea levels, ice properties

o

s

BIO-OPTICAL PROPERTIES
OF THE SEA
surface chlorophyll a C,(0),
irradiance attenuation K,(A),
chlorophyll depth profile C,(z),
nutrients N, P,
primary production PP

ECOHYDRODYNAMIC
MODELS
chlorophyll @, nutrients,
biomasses of groups
of phytoplankton

<

A0

OTHER IDENTIFIED
PARAMETERS
thermal fronts, upwellings,
phytoplankton blooms, oil spills

OTHER PREDICTED
PARAMETERS
thermal fronts, upwellings,
phytoplankton blooms, oil spills

CALIBRATION / VALIDATION
DATA

(buoys, ships, stations)

O

PREDICTED
structural and
functionalproperties|
of the sea

Wozniak et al, 2011, SatBattyk — A Baltic
o environmental satellite remote sensing system
— an ongoing project in Poland,

Oceanologia, 53 (4)
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OF THE SEA
surface chlorophyll a C,(0),
irradiance attenuation K,(A),
chlorophyll depth profile C,(z),
nutrients N, P,
primary production PP
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MODELS
chlorophyll @, nutrients,
biomasses of groups
of phytoplankton
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OTHER IDENTIFIED
PARAMETERS
thermal fronts, upwellings,
phytoplankton blooms, oil spills
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PARAMETERS
thermal fronts, upwellings,
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DATA
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MODEL FORMULAE

INPUT DATA

otherdata  D.2
wind speed, etc.

Radiation fluxes D.1
VIS and IR, channels, IR; channels

&

M.1

Models for the basic
processing of the
satellite data

= sea surface temperature, 7(0) C1

- coastal upwelling
= thermal fronts
- range of estuarine waters

¥
M2 - optical properties of the atmosphere, transmittance, etc,
- - spectral irradiance at the sea surface E40°, A)
Optical model of the ™™= i diance PAR (0") at the sca surface
atmosphere - spectral albedo just above the sea surface C2
L]
M3 - sea surface slope distribution C3

Model of the sea surface
state and its optical

- degree of sea surface foam cover
- sea surface radiance and irradiance transmittance

roperties == - spectral iradiance E40; 1) and irradiance PAR (07 just
properties below the sea surface
- spectral remote sensing reflectance just below the sea
L4 surface (colour of the sea)
Model of the sea’s ¥
colour Ll - concentration of the main surface water components,
including surface chlorophyll, C,(0) C.4
¥
M5 Vertical distribution of: C5
Bio-optical model - chlorophyll a concentration, C,(z)
of the sea —{ = spectral downward irradiance attenuation, Ky(A,2)
- spectral downward irradiance, E;(L,2)
- downward irradiance PAR(z)
¥
ﬂﬁd Lof lieht Vertical distribution of:
b? € 1(.) IE Al —= - concentrations of algal pigment groups, C(z)
absorption by algae - coefTicients of light absorption by algae, ap;(}., 2)
L]
Vertical distribution of: C.7
M.7 == - quantum yicld of photosynthesis in the sea, ®(z)
Model of the quantum - primary production, P(z)
yield of photosynthesis ¥
- total primary production P, C.8

CALCULATIONS

DESAMBEM
DEvelopment
of a SAtellite Method
for Baltic Ecosystem
Monitoring

Olszewski J., Dera J., 2008,
Algorithm for the remote sensing of the
Baltic ecosystem (DESAMBEM). Part 1:

Mathematical apparatus,

Oceanologia 50 (4), 451-508
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Ve ~ “. e ~ structural and
PHYSICAL PROPERTIES L MODELS: HYDRODYNAMIC, functionalproperties
OF THE SEA SURFACE THERMODYNAMIC, SEA ICE of the sea
temperature SST,, ice cover ICE, temperature SS7, 7,
solar irradiance E, salinity S, currents v,
radiation balance SF' sea levels, ice properties
s a4

BIO-OPTICAL PROPERTIES
OF THE SEA
surface chlorophyll a C,(0),
irradiance attenuation K,(A),
chlorophyll depth profile C,(z),
nutrients N, P,
primary production PP

ECOHYDRODYNAMIC
MODELS
chlorophyll a, nutrients,
biomasses of groups
of phytoplankton

<

L

OTHER IDENTIFIED
PARAMETERS
thermal fronts, upwellings,
phytoplankton blooms, oil spills

OTHER PREDICTED
PARAMETERS
thermal fronts, upwellings,
phytoplankton blooms, oil spills

CALIBRATION / VALIDATION
DATA
(buoys, ships, stations)

Wozniak et al, 2011, SatBattyk — A Baltic
environmental satellite remote sensing system
— an ongoing project in Poland,

Oceanologia, 53 (4)



STRONA GEOWNA O PROJEKCIE Zespor

Zobacz mapy
innych
parametrow

POTENCJALNI ODBIORCY SYSTEMU SATBALTYK

o2 Q1) 5=

krajowe jednostki naukowe (badania
podstawowe roznych procesow
zachodzgcych w morzu, wdrazanie
wiedzy podstawowej do kontrolowania i
gospodarowania zasobami morza
zagraniczne jednostki naukowe
(naturalna, z racji skali badanego
obiektu wspotpraca miedzynarodowa
utrzymanie wysokich pozycji naszych
instytutow w swiecie nauki)

urzedy administracji panstwowej i
samorzgdowej (lokalnej, krajowej |
ponadkrajowej wraz z podlegtymi im
jednostkami)

zespoty reagowania kryzysowego
stuzby i organizacje ekologiczne
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