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FIGURE 3 (a) Sea surface temperature (SST) climatology between 1958 and 2017 (based on the average annual mean SST over the time

period). (b) The Mann-Kendall trend score (z) for International Comprehensive Ocean Atmosphere Dataset SST in the study area. Orange
shade represents strength of increasing trend, with points representing statistically significant trends
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Chlorofyl en primaire productie

" Surveys

" Permanente meetstations (vooral in de kustwateren)
® Satellieten

" Continuous Plankton Recorder

" Modellen



Chlorofyl en primaire productie
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" Permanente meetstations (vooral in de kustwateren)
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Fig. 5. Time series of annual mean Chl values with their trends (if significant, black lines; see statistics in Table 4) after 1987 for representati
sites in the North Sea. The vertical dashed lines indicate the years where a shift in central tendency (Pettitt’s test) was detected, if any. 2t
w A G E N I N G E N % 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UNIVERSITY & RESEARCH JFMAMJJASOND JFMAMJJASOND

iooyears

1018 — 2018 Month Month




Ch | O rOfY| Alvera-Azcarate et al. (2020)

B Satellieten
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FIGURE 10 | Date on which the CHL concentration reaches the annual median value for the first time each year. The solid black line shows a linear fit to the dates,
with r = 0.75 and a p-value of 4.1267e-05.
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Chlorofyl

B Satellieten

Bloom duration
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FIGURE 11 | Top: spring bloocm duration in days for each year of the study. Middle and bottom rows, the domain-averaged CHL (in blue) and SPM (in red) with a
30-day low pass filter. The dates at which the bloom starts and ends (black dots) as determined by the median threshold method. Years 2000, 2004, 2013, and 2014
are given as examples.

WAGENINGEN

UNIVERSITY & RESEARCH

Alvera-Azcarate et al. (2020)

iooyears
1918 — 2018




COI’]SU menten Capuzzo et al. (2018)

" Surveys
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FIGURE 3 Interannual variation in annual primary production, PP (gC m 2 year ), mean abundance of small copepods (1,000 x m~>) and
large copepods (m‘3), and a standardized index of fish stock recruitment (including sandeel, sprat, herring, Norway pout, cod, haddock and
whiting), in the North Sea [Colour figure can be viewed at wileyonlinelibrary.com]
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Samenstelling levensgemeenschap

" Diatomeeén en dinoflagellaten

" Trofische status (autotroof, mixotroof)
" Holoplankton en meroplankton

" Grote en kleine roeipootkreeftjes
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" Diatomeeén en dinoflagellaten
® Continuous Plankton Recorder, meetstations

Diatoms Dinoflagellates
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" Holoplankton en meroplankton -

® Continuous Plankton Recorder, meetstations

Holoplankton Meroplankton
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® Grote en kleine roeipootkreeftjes f
® Continuous Plankton Recorder, meetstations B

Large copepods Small copepods
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Maar ...

" Js dat wel zo?

’ frontiers
in Marine Science

Less Nutrients but More

Phytoplankton: Long-Term
Ecosystem Dynamics of the
Southern North Sea

Xu Xu*, Carsten Lemmen and Kai W. Wirtz
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Xu et al. (2020)

® Continuous Plankton Recorder; modellen
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® Model Chlorofyl
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FIGURE 3 | Simulated surface annual mean Chl (black circles) and annual

mean CPR greenness (red triangles) in the SNS. Shaded area shows the years
after the change point detected by binary segmentation in both simulation and
CPR data (1987—2012). Dashed lines are mean values of the two time periods.
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" Toename fytoplankton in kustzone
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FIGURE 5 | Simulated mean Chl (A), phytoplankton biomass (C), DIN (F), DIP (H) in the time period 1987-2012 averaged over the water column. The trends of Chl
(B), phytoplankton biomass (D), DIN (E), DIP (G) denote the difference from the 2nd period (after 1987) to the first one (before 1987).
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" Licht, voedingsstoffen (N en P), temperatuur
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FIGURE 6 | Simulated mean sea surface temperature and 10-m wind speed in (A) 1961-1986 and (B) 1987-2012.
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