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Description of the Program

The total carbon storage in boreal ecosystem including tundra and
boreal forest is larger than that of the total tropical and temperate ecosystems
by about 40%, while the area extent of boreal ecosystem is close to only half
of the total tropical and temperate ecosystems. Combined effects of low
annual air temperature and moist soil caused by impermeable permafrost in
spite of low precipitation repress decomposition of organic matters and store
large amount of carbon under the ground. Recently, some observations
indicate boreal forest fire causes irreversible changes on permafrost and
boreal forest itself. Some model simulations predict global warming takes
place especially in high latitude zones, suggesting increase of forest fire
occurrences and turning of boreal forest into carbon source. Estimation of
carbon budget in boreal ecosystems is necessary for predicting global
warming and according environmental changes and rapid counter plans for
them. Boreal ecosystems spread in wide area and estimation by not only field
observations and model analyses but by satellite remotely sensed data is
required.



Previous studies estimated global distribution of terrestrial Net Primary
Production (NPP) by calculating fraction of Photosynthetically Active
Radiation (fPAR) or leaf area index from normalized ratio between satellite
near infrared and red bands, and considering plant growth models,
temperature precipitation, and etc. The NPP value, however, does not include
soil respiration and does not account separation of forest floor processes from
those of upper layer. Especially, boreal forest has less upper layer vegetation
than tropical rain forest and temperate forest, and difference on moss types in
forest floors and underlying permafrost status affect on the carbon budget.

The objective of the study is to evaluate the estimation method of Net
Ecosystem Productivity (NEP) distributions in interior Alaskan boreal forest
from remotely sensed data based on component spectral characteristics from
the viewpoint of variability of component spectral characteristics and
relationships between forest floor spectral characteristics, soil respiration, and
forest floor carbon accumulation ratio.

The new estimation method of Net Ecosystem Productivity (NEP)
distributions in interior Alaskan boreal forest from remotely sensed data will be
evaluated from the viewpoint of variability of component spectral
characteristics and relationships among forest floor spectral characteristics,
soil respiration, and forest floor carbon accumulation ratio. Finally, we
evaluate the method by comparing NEP of field observation and that of
satellite estimation in twenty forest stands that have different characteristics.
The model gives the separation of the forest floor processes from those of
upper layer. The separation is not included in previous global NPP mapping
models with remotely sensed data, though some of the forest floor NPP in
Alaskan boreal forest reaches to 30-40% of the total NPP. The knowledge
obtained in this research plan will suggest the general methodology of NEP
monitoring by satellite not only in interior Alaska but in other boreal
ecosystems where forest floor productivity can not be ignored.
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