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A Review on Phytoplankton Phenological Characteristics derived from Satellite

Measurements as an Indicator for the Marine Ecosystem Status Assessment: the
Case of the East Sea
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Abstract The seasonal variation of phytoplankton biomass and spring bloom are well-understood and
widely-accepted ecological properties in the ocean. These ecological properties show a unique uni- or bimodal
pattern of phytoplakton biomass which is mainly determined by physiological and ecological conditions in a
marine ecosystems. Recently, with the advent of satellite remote sensing of the ocean, ocean color sensors are
able to detect chlorophyll-a concentrations on a synoptic scale. The ecological properties derived from
remotely-sensed chlorophyll-a have been proposed as indicators of phytoplankton for the monitoring of
ecological properties and detection of ecosystem changes in the pelagic ocean. In this paper, the definitions
of ecological properties proposed for indicators of phytoplankton have been summarized. We have also
reviewed the potential for ecological properties as indicators for the detection of ecosystem changes in the
pelagic ocean.

Key words Seasonal variations of phytoplankton biomass, Spring blooms, Indicators for detection of marine
ecosystem changes, Chlorophyll-a, East Sea
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Table 1. Indices of spring bloom phenology proposed for the monitoring of ecological characteristics and detection
of ecosystem changes in the pelagic ocean, all developed from remotely-sensed ocean color sensors

Index Definition References
Siegel et al. (2002),
Varaga et al. (2009),
Ji et al. (2010),
Brody et al.(2013)
Greve et al. (2005),
Ji et al. (2010),
Brody et al.(2013)
Year day of maximum instantaneous growth rate within a defined |Ji et al. (2010),
period Brody et al.(2013)
Ji et al. (2010),
Brody et al.(2013)
Peak maggllzl:; of spring The maximum biomass during the defined period. ;r:(tlyalét (if (120 3’1 3)
Greve et al. (2005),
Ji et al. (2010)
Brody et al.(2013)

Year day when biomass rise above certain threshold value

Initiati f spring bl . .
fhiation ot spring bl0om | yey day when a lower threshold percentile (e.g. 25th percentile) of]

annual or seasonal cumulative biomass or abundance is reached

Peak timing of spring bloom| Year day with highest biomass at a defined period.

Number of days between the initiation timing and termination timing

Duration of spring bloom of the bloom
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Figure 1.

MMJ SNIMMI
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(A) Ratio (R) of the variance at the 6-month period over that at the 12-month period derived from

JMMJ S NJIJMMJ

the Global Wavelet Power Spectrum (GWPS) applied to SeaWiFS chl-a data from 1998 to 2007 in
each grid of 0.25° x 0.25°. The squares (P1, P2, P3) denote selected 1° x 1°areas representing the
areas with the most number of in-situ observations available. (B) Monthly-mean chl-a concentrations
(green dotted lines) obtained from the ten-year time series at P1, P2, and P3. Solid and dotted black
lines indicate the annual mean and 1.5 times the annual mean, respectively. Blue squares are the
monthly values of all in-situ measurement data available for P1, P2, and P3.
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