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1. BACKGROUND 4. RESULTS
« Each pine pollen tree can produce several « Pollen-on-water shows unique reflectance
kilograms of pollen during pollination season spectral shapes (Fig. 3).
(Fig. 1 top) « Multi-sensor image features shows similar
«Field and airborne photos show pollen spectral shapes (Figs. 4, 5, 6).
aggregations in lakes and coastal waters + These features are extensive in the Baltic Sea

(Fig. 1 bottom) between May 10 and June 16 (Figs. 6, 7).

» The Baltic Sea is surrounded by conifers
including pine trees.

Laboratory experiments

Black: pine pollen from northern Poland 1
Others: ine pollen from western Canada Fig. 7. Annual distributions of pollen on water. Areas in km?
are annotated. Certain years show no pollen features.

400 500 600 700 800 900

Wavelength (nm) 5. IMPLICATIONS
Many image features are similar in both
spectral shapes and spatial morphology,

making it difficult to discriminate debris from
others (Fig. 8).
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Fig. 1. “Pollen cloud” from pine trees (top) and pollen
aggregations in lake and coastal water of the Baltic Sea
(bottom).

2. OBJECTIVES
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3. DATA & METHOD 400 500 60}\0( 7;)0 800 « Pollen on water is often extensive in the Baltic
i nm Sea during the pollination season, and the

Laboratory experiments were used to measure Fig. 5. Left: MSI spectra of pollen pixels (Fig. 4). Right: OLCI gthep 10 have 4 ’
spectral reflectance of pine pollen grains on spectra of pollen pixels (Fig. 6). coverage appears to have increased recently.
water (Fig. 2). o + Similar pollen features are also found from

Multi-sensor images, including VIIRS, MODIS, other coastal, inland, and open waters.

MERIS, OLCI, and MSI, were used to infer
floating matter types by through spectral
diagnostic analysis.

Pollen spectra are similar to plastics, making
them difficult to separate.
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Pollen-rich water areas
were manually delineated
and pollen density in
each pixel was estimated
using a spectral unmixing
scheme.
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Fig. 2. Experiments to
measure pollen reflectance.

Fig. 6. VIIRS images showing pollen features.



