M. Zalewski, Z. Witek & M. Wielgat
Sea Fisheries Institute, Gdynia, POLAND

MANTRA - East - Vistula Lagoon
December 2003




State varranles
—

_— e

Piaioms; Other type'eirAlgae

ROZN4,NO3/.Sin0,
DEUus C, P, N, Si
PIESuIVed Organic C, P, N, Si

NBrganic Matter

_'_"P a@dsoreed on the Inorganic Matter

Sediment Diatoms, Other type of Algae

B Sediment Detritus C, P, N, Si
B Inorganic Matter
B P adsorbed on the Inorganic Matter

MANTRA - East - Vistula Lagoon
December 2003

SEDIMENT




Viodelled proCesses
g

_— e

—

Trie oru o3ses nclude:

> Algae growigiEsdiciilogeigiel Al (FEpresenting
fIELiLly dlimortality and zooplankton grazmg)

Mm falization ofi particulate and dissolved organic
mrr ILETE

SRCEdimentation and resuspension of algae and particulate

= _,‘ tter

=
S

;ﬁ o SAdsSorption and desorption of phosphorus onto inorganic
— matter;

s Njtrification;
s Denitrification;
® Reaeration of oxygen.

MANTRA - East - Vistula Lagoon
December 2003




Plhiesphorusreycle

M ortality

dimentation

“/Resuspension

- AIgég
A (1)
(2)

|

Sedimentation
/Resuspension

Adsor ption/
\I‘D%or ption

E

A

WATER

Desar ption

lBurlaI

Algae
(1)

l Burial

*-! 9

\Y/ ortallty

MANTRA - East - Vistula Lagoon
December 2003

SEDIMENT



Nitregenreyclie
M ortality —
Algae
A (1)

'l"r1nentation . N . Sedimentation
5 : : /Resuspension

WATER

Algae

- Denitrification N 7 (1) SEDIMENT

_ (2)
lBuriaI Mortality 1 BULS

MANTRA - East - Vistula Lagoon
December 2003




=‘\ _ _
EOrcing URchiens
#-—

— -

o

- 'Odynamics from DELFT3D-Flow
- \/\# temperature

MANTRA - East - Vistula Lagoon
December 2003




S . .
RIVerRne and Baltic Sea dlscha_.f_ge_s

_— e

—

Alefzele

PO4, NH4, NO3, Si, O,

b

Detritus (Disselved Organic) C, P, N, Si

g B P adsorbed on the Inorganic Matter

- lnorganic Matter

Atmospheric deposition

- NH4, NO3, Inorganic Matter

MANTRA - East - Vistula Lagoon
December 2003




]

FecaniZzation oreiScharges

QD
Atmospheric deposition
| f@ :
Baltijsk Channe AN2
Prohladnaya
Y
MIRS / Mamonovka
& Paslqka
J} Bauda . RUSSIA
| \
Nogat:K'\] POLAND '\

/ \
MANTRA - East - Vistula Lagoon
December 2003



AN-2 - NH4

MIR-5 - NH4

+ IMGW-10
A MIR-5

dywevy

P P P

9) K

MANTRA - East - Vistula Lagoon
December 2003




AN-2 - NO3

- m AN-2

i | )
0,4“! \ /Mﬂ\ /J \'
)

S S
c)Q;Q <

g/m3

model
2 + IMGW-10
A MIR-5

MANTRA - East - Vistula Lagoon
December 2003



. AN-2 - PO4
. o1
- m AN-2
- 008 iy =
- M. :
o 0,06

%0’04 M A, M / ) ..W AT

IR ST Y AR B s
[ | [ |
0,02 R
e Co
0 . 18
O_’O.) Q QQ QQ QQ
g S S

S
S

MANTRA - East - Vistula Lagoon
December 2003



MIR-5 - Si

o A
AN g s e
et S

MANTRA - East - Vistula Lagoon
December 2003




~dm 4 AN-2 - N-tot —— model
= = AN-2
8 A M
E 2 ~
= [ ]
N“-‘V\ “"u / M' ’)( - ;
.‘: - WW\JI W -

MIR-5 - N-tot —— model
+ IMGW-10

MANTRA - East - Vistula Lagoon
December 2003



AN-2 - P-tot

—model
m AN-2
[ |

R ANV A v g

MIR-5 - P-tot ——model

+ IMGW-10

°* - *

PN
A et

2
MMM MW
¢ *
®

* ®
o8
*

MANTRA - East - Vistula Lagoon
December 2003




AN-2 - Chl_a

MIR-5 - Chl_a

MANTRA - East - Vistula Lagoon
December 2003




AN-2 - OXY

model
e WIOS-3

MANTRA - East - Vistula Lagoon
December 2003



g/m3
(e}
o

AN-2 - Total Suspended Matter

M

2\

A
Ve \

[

NS e

N

MIR-5 - Total Suspended Matter

e WIOS-3

I N

WP
\/ .

: \

el

MANTRA - East - Vistula Lagoon
December 2003




Primary production

[mgC/m3/d]

. 0 0,5 1 15 2
0
1 -
£ 2
[g/m3] Light PAR[W/m2 ]; Chla[ mg/m3 ]
3 4
0 0,01 0,02 0,03 20 40 60

— | jght
—— Chifa

MANTRA - East - Vistula Lagoon
December 2003



6060000

6050000

Chlorophyll a - 01.07.2000.
[mg/m3]

MANTRA - East - Vistula Lagoon
December 2003




—

“Difference between average modelled and measured
= values at particular stations

. 60
= | I
= 40 I Max
% 20 l | I # ® Mean
q;) o )| { * i * 4 Min
o -20 I [ ] | l I * I

-40 1 I

|
-60 I

NH4 NO3 PO4 Si Ntot Ptot Corg OXY Chl_a Susp.Secchi
Matterdepth

MANTRA - East - Vistula Lagoon
December 2003



mg/m3

MIR-20 - Chl—a._

120 'y
100 / \ A MIR-20
i \ \ he / ﬂ
o \ ’ N
ol A '
M A ° [ ] ’ M\h‘n
40 ¥ AA A & A® an -
{ ° V.ler"' LN A :\‘M AA | .-\.r""*&)\
20 o e 09° K /\J .A:‘ .
0 = ‘ . . ‘
NS ool S o ool I O o
Q) S o > ) > o S ¢
& & S QQ?’ & N £ QQ;O 0,15

MIR-20 - NH4

MIR-20 - PO4

e WIOS-10 ||
A MIR-20

MANTRA - East - Vistula Lagoon
December 2003




A momn  —tphim  —dohzom

TN U N
f y J \JL V Al W/W ﬂVA.M\f | W\ V
8. e VNI Y

0,25 \/{‘}V

1L ol

Dec-99 Feb-00 Apr-00 May-00 Jul-00 Sep-00 Oct-00 Dec-00

O value indicates total growth inhibition while value = 1 indicates no
growth limitation.

MANTRA - East - Vistula Lagoon
December 2003




B —— phosphorus —— nitrogen

o
\l
o1
—
-

=
= v
< b
£ |
: 0,5 !
o
2025 |
0 I I I I I I I

Dec-99 Feb-00 Apr-00 May-00 Jul-00 Sep-00 Oct-00 Dec-00

O value indicates total growth inhibition while value = 1 indicates no
growth limitation.

MANTRA - East - Vistula Lagoon
December 2003




‘

gl pesSpnorlSs hUudger, tones/year

o

W = 1506

L

C SEA _ =
VISTULA LAGOON River loads = 1377
| LAND

"L nflow 360

e

- _,h.
———

gy

- —

—

' -

Burial = 231
SEDIMENT

Net outflow = 83% of the input from the drainage basin

MANTRA - East - Vistula Lagoon
December 2003




JIoLAIMIr0gen bUABet, tones/yeay

- e
——

S Denitrification  ATMOSPHERE
ISHENY W B\ Eixeiiesss s Deposifien
= 1000 = 752

W = 12497

(:"SEA | &
— VISTULA LAGOON Riverioads = 14909
= LAND

-

— -."0—- =

nflow 5500

' -

Burial = 2033
SEDIMENT
Net outflow = 47% of the input from the drainage basin

MANTRA - East - Vistula Lagoon
December 2003




.

Conclustens

SMETENVESE 0000 adiecmeni eV EER aVEeratie. ConcEnirations of
INHEEEIECRERENeasUed paramerers. Deviatiens were less than
ool N most cases less than 5%.

SFor prity Elrparameters the seasonal changes were properly

r@orea‘l’ﬁ In'the model. However, changes of phytoplankton

_ou JelSSiand phosphate concentrations were not satisfactorily
(50 Blved.

= -EFhe Ilmltlng fiactors for phytoplankton growth were inorganic
phosphorus In spring and inorganic nitrogen in summer.

~ “The main sources of horizontal inhomogenity in the Vistula Lagoon
were the mouths of Pregel, Elblag and Nogat rivers, the outlet of
Kaliningrad sewage collector and the Baltijsk Strait.
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VeI AE N PR e productont e model could not be
PIOPEIVACEIIDrated in this aspect, due to scarce number of field
Jo;@rvr ons.

N rrwﬁ budget calculations suggest, that there was little retention
BINdlesPneErUS in the Lagoon, while the retention of nitrogen was
‘Slulbstantial. The Important pathway in nitrogen cycle in the
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: E_L'.‘_H oonrappears to be the denitrification.
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