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Introduction

What is HELCOM ?

Baltic Marine Environment Protection

Commission (Helsinki Commission)

1974: Helsinki Convention signed by the Baltic coastal states.
1979: Start of the joint Baltic Monitoring Programme.

Data go to national data banks and finally to ICES.
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Which data are available ?

Station
name

Period of
data series

Number of
samples (n)

BMP 11
BMP J1
BMP K1
BMP K2
BMP K4
BMP K5
BMP K7
BMP K8

1979-1996
1979-2005
1979-2005
1979-2006
1979-2005
1981-2005
1979-2002
1989-2005

82

320
186
366

567*

112

BMP M1
BMP M2
BMP N1
BMP N3

1980-2005
1980-2005
1979-1997
1986-2000

398**
203
86

* Station K4, K5 and K7 combined
** Station M1 and M2 combined

Number of samples {n)

Data Source

How are the data distributed ?

n per month (all stations)

Definition of seasons according to the HELCOM

Season

Belt Sea

Baltic Proper

Spring
Summer

Autumn

February-April
May-August

September-November

March-May

June-September

October-December

Data set was split into 4 parts according to the seasons.
Winter was not analysed.




Data validation
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Revision of taxa names, examples:

,2Microcystis reinboldii“ or ,Microcystis sp.” or ,,Chroococcales unid.”
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Statistical analyses

Only taxa that contain at least 10
observations per station and season were
used for the statistical analyses

Mann-Kendall test used for detecting
monotonous linear trends:
non-parametric, no assumptions on the
shape of distribution.

If the phytoplankton biomass showed both

growing and decreasing phases:

special trend break analysis:

1. detecting the break point (for every
taxon/station/season)

2. for further analyses, the breakpoints were
averaged on the station/season level
testing for a linear trend in the parts
before and after the break point

Cryptophyceae at station K1, October-December

p = 0.0003066

1980 1985 1990 1995 2000 2005

Phytoplankton (A+M) at station K1, October-December

p=0.07617

1980 1985 1990 1995 2000 2005
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growing trend, p<0 01
growing trend, p<0 05

| & 3| B m 3| & = 8 B 2| & 2| 2| @ o Bl § o 3 g &
<| 2| €| £| o €| 5| & =| +| Y| o c| &| o| S| & % = +| 3
= S B = | @ G| «| S <! 9| N = 3
ol g| | € c| ©| B = ol O 4 S| @ = V| G| = < | T =
S| | €| 3| ¢ ¢| 5| 8| E| g @ & o 8l 2 o B\ e e & ol 3
S4= c| S g | @© 3 o| 8| © =5 : © H &= e g =| o Z
| S| E| w| 2 vl =| Bl = o < = c Sl T| © = T o| o .=
S| 21 3| &l 2| 2 e e & < = TS| E| o S| = 3 @ = Sl S| B
© : o| g| 5| & £/ ©| 8| | 8 & £| 2| 5 s 3| % = < 3 £ 5
IS a = Sl S| o 8 32 & = =L o| <
e £08 8558 |82 °7¢E R 2 |5 g ¢
i 5 sl 8| 2| £ Il @ <) 8| w| N 3] = 2| e
Pt £l 2 g a 0| o ® o ol £ o al °
o T =) S = a
a.
11 . . Ceratium tripos at station M12, September-November
Sp Dinophyceae {(A+M) at station K1, March-May
.
_ =0.4845
J1 Isp i 000 | P=0.008535 . 40004 P e
K1 |sp
5000 - -
K2 |sp 7 T 3000 4
K457 isp E 4000 . £
K8 |sp +/- £ E °
» 3000 — » 2000
M12 |sp +/- é o @
N1 |sp S 2000 - . ° E
m
1000 —
N3 Isp 1000 -
11 |su
0 -
1 0 T T T T T T
K1 lIsu 1980 1985 1990 1995 2000 20
1980 1985 1990 1995 2000 2005
K2 Jsu '/' ,\ '/' Prorocentrum micans at station hﬁeptember—November ‘/‘
K457 |su I 600 4 p20.0002029
K8 |su d +/-
M12 su 500
N1 |su 400
N3 |su
11 |au 300
J1 fau +/- +/- 200 +-
K1 Jjau
K2 Jau - 100
K457 jau -/- 0 -
K8 |au - T T T T T T
1980 1985 1990 1995 2000 2005
M12 fau 7= +/-
N1 [au
N3 au-: growing trend, p<0 001 diminishing trend, p<0 05

diminishing trend, p<0 01
diminishing trend, p<0 001



growing trend, p<0 01
growing trend, p<0 05

diminishing trend, p<0 01
diminishing trend, p<0 001

ul gl © © o ©f 9 o © ol g @ o ©f © Q o T &
s S| =2 5| & & 8 £ g & 3| 5| §| 3| & ®| 5 8 5 5 &
Ll E|l £| o S| $| = vl o c| B = =2 B o =| £| 3
o= S [TH =] 2 = ol +| € —| ol N > )
€l €| E| 2 g = Sl 4 c| @| = Q @ £ < & T| E
e €| 3| 2l g 5| 8 5| 8 8lL s g 8 g a5 S g 2 o) 3
3| | ® @ = 2| 2| = 8 2 28 £ T 5| 3| £
£ 5| 8| 2 a| o O O F S| ElS =g = @ - | 9l T
gl 5| 2| £ S £l 3 = &l o = 3| 4 i = S| £| ©
o| gl g & 21 B gl ol & o | & ) 5 &l ¢
sl ¢ 9| 2 o S| o| N a ~ c| 8
| 9 £| &/ | o ol o < o al o
o S o T Q & o o
a
11 Isp | ~
1 Diatomophyceae at station J1, March-May Thalassiosira spp. at station M12, February-April
SP 7000 — |
K1 |sp p=04433 * 1000 p = 6.536205 b
6000 — g T
K2 Isp
K457 |sp T 5000 4 3000 d
£ ||
.
K8 Isp| g 4000~ T .
E 2000 s .
M12 |sp 2 3000 - d . —
N1 lsp| E . \\V/ .
Pl S 2000 . 1000 * . —
N3 [sp| @ . \ L . ® . o
— . ® _‘ - —
1 lsu 1000 e m e A . . \ 04 * Yo —
J1 lsu 0 Setssfedosenvececion _-- X ! ! ! ! ! !
T T T = T 1980 1985 1990 1995 2000 2005  f—
K1 Jsu 1980 1985 1990 1995 2000 2005 \
K2 |su T 7T T 7= T T & | | | | - | - | Vi
R . Pauliell. iata at ion M12, February-April
K457 lsu Diatomophyceae at station J1, October-December
5000 - . p = d%02799
K8 |su p = 0.04812 C
M12 fsu € - wo e
4000 —
N1 |su b A .
N3 |su . 400
3000 — —
11 Jau L] -
J1 Jau 2000 . | 200 -
K1 l|au /+
. ||
K2 [au 1000 4 -7 T e ° L
- ~ .-_.-___—.,. 0 - I
K457 Jau
1980 1985 1990 1995 2000 2005 —
K8 lau o . —
L/ +/-
M12 lau 1980 1985 1990 1995 2000 2005 / /
N1 Jau | | [ | | | | | |
N3 l|au growing trend, p<0 001 diminishing trend, p<0 05




growing trend, p<0 01
growing trend, p<0 05

diminishing trend, p<0 01
diminishing trend, p<0 001

ul ] ®] ® o] ©f 2 o © ol g] @ o ©f © () o G| @
HEEEEEREEE R EE R EEEEE: s 2z 8
Ll E| £ o S| $| = 8 o c| &| ©| S| & Q =| +¥| o
gl 2| E| 2 | L+ o| @ c| £ £ <l ¢ N = o
c - = g )] -S| @ = Y o = = T| £
e €| 3| 2l g 5| 8 5| 8 8lL s g 8 g a5 S g 2 o) 3
2 g O @ 2 =2 = 2l 2 2| o 2 i £ T G| o £
£l 5| 4| 2 2l o 2 = = 2| £l & HEE 2 - el 2| T
gl 2| £l &5 | 8 5| S Sl 2l gl 7| Bl 3S £ | £ Sl £ g
S| | 5 = ol 5 gl S| 8 ol a| & o 5| o &
5| 9| 9| £ 3| & S| @l XN o] = £l =
=| 8| 5| 8| |~ sl el & |° 5| 2
2 T 4| » e
a.
1 Total A+M/ total H ratio at station K1, October-December
11 |sp Dictyochophyceae at station M12, May-August
[ ]
| p=o0s56s1
J1 sp p = 0.003732 . 2500 h
K1 |sp . a . +/-
1500 - 5000 —
K2 |sp , +/-
f
K457 |sp 1500 +/-
K8 sp 1000 - +/_
M12 |sp . 1000 +/-
N1 Sp 500 — ®e o N
500 e
N3 [sp =~
ey 0 - 0 Cysfeoncsneplfofoge o ,
T T . T : - T T T T T T T
1980 1985 1990 1985 2000 2005  _| 1980 1985 1990 1995 2000 2005
K1 Jsu ™~
| | | | | | | | | | [ | | | | | |
Kz H I T 1 I 1 H I I | | | | | | | | | | /
su ) ) -/-
Prasinophyceae at station K2, June-September Mesodinium rubrum at station K2, October-December
K457 |su . <
p = 0.001527 = 2.254e-06
K8 |su o] sod °© a +/-
— [ ]
M12 |su || 3000 . .
[ ]
N1 |su 60 o®
N3 [su 2000 — °
[ ]
11 Jau ® 40
J1 Jau e . +/-
1000 — ®e A\ /
K1 fjau 20
K2 Jjau -
K457 lau € 0 \_/ -
K8 Jau 1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005
12 au [ — ik /- +/-
N1 lau | I
N3 au-: growing trend, p<0 001 T diminishing trend, p<0 05




Conclusions:

» Phytoplankton reveals trends in total biomass and the biomass of
different important taxa.

 Analyses for linear trends are useful tools if changes in phytoplankton
occur more or less continuosly, e.g. due to eutrophication which is the
main threat in the Baltic.

* However, non-monotonous trends occur which might require other
statistical methods.

* The linear trend analyses do not detect sudden jumps in the ecosystem
(regime shifts)
 Data basis has to be improved (better coverage of blooms, quality
assurance, data validation).




