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PO Carbon dynamics monitoring in a young larch plantation

P1 Biomass research of a cool-temperate forest
P2 Carbon dynamics monitoring in a
cool-temperate forest
P3 Effect of regeneration managements
on the carbon sequestration

P4 Watershed-scale carbon/water/nutrient dynamics

P5 Evaluation of regional carbon budget
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Study on the CO, sequestration capacity of forest

[ CO, flux can be evaluated by measuring )

vertical wind velocity and CO, concentration
continuously with high frequency.

Our principal aim is to evaluate the effect of
deforestation and afforestation on the
ecosystem carbon budget by monitoring the
\.CO, flux under the series of these activities.

Tree logging

Strip-cutting undergrowth Sasa

measurement)’
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8 years observation
shows that the defore-
station decreased the
photosynthetic capacity
and increased the net
CO, emission rate from
the ecosystem.
However, the increase in
the Sasa photosynthesis
decreased the CO,
emission rate rapidly.
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carbon sequestration capacity of this ecosystem.

We will continue this monitoring in order to evaluate the effect of tree growth on the




Study on the hydro-biogeochemical cycles of

forested watershed

We also evaluates the water balance of this
forested watershed by observing rainfall, snowfall,
evapotranspiration and water runoff of the stream.
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Additionally, we evaluates the carbon and nutrient
outputs by the stream water by periodic collection
and chemical analyses of the water.

Rain water & litter are
collected periodically and
the chemical components

are analyzed.
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Observation in the mixed forest shows that
ca. 80% of the input water was flowed out by the stream.

ca. 20% of the fixed carbon was flowed out by the stream water.




Study on the large scale forest biomass
estimation by airborne surveys

(" Airborne laser survey detects )
3D structure of forests by
shooting laser from airborne and
sensing the reflection.

We are developing the
estimation method of large scale
forest biomass by relating the
airborne data with the ground

\survey data. y
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Biomass allocation (%)

We are also conducting

traditional biomass survey for
major tree species in the cool-
temperate zone, in order to

elucidate the carbon

allocation in a tree. It takes
much time but is important
basic data in order to consider
the allocation of fixed carbon

by tree photosynthesis.
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Study on the CO, exchange rate of

ecosystem components

e

Continuous chamber measurement elucidate1
the CO, exchange rate of each ecosystem
component (i.e. soil, Sasg, larch) . Open and
close of each chamber lid are automatically
regulated. When a measurement starts, the lid
close and the change rate of CO, concentration

Lin the chamber is logged by data-logger.
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" Results obtained during 1 year after
larch plantation shows that the soil is
large carbon source of this ecosystem
and larch has little CO, sequestration
capacity. Sasa community tend to be
a carbon sink during the late summer,
however the annual budget was still
positive (i.e. carbon source).

L

\

60

120

180

240

DOY2004

300

—
(o))

—— TER
| Liang_soil respiration g ¢ m? snow-free preriod ™

—
N

360

CO, flux (gC m ™ d™)
(o]

1096

)|l 1062(97%) | AJ‘«

1063

981(92%)

1

173

1105(94%)

1
5(92%)

w

Mw |

Jul Jan
2003 2004

Jul
2005

Jan

Jul
2006

Jan

Jul

2007

Jan

2008

Jul




Study on the spectral vegetation indexes

[ Surface vegetation has its own )
characteristics for radiation reflection and some
combination of the reflected radiation bands
are proposed to explain the photosynthetic
activity of vegetation. We are relating the real
CO, fluxes to several spectral vegetation
indexes, in order to estimate carbon fluxes

more precisely by remote sensing from space.J
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Best correlation was observed
between SAVI and photosynthesis
capacity for this site.

Photsynthet
capacity

For example,

NDVI=(D-C)/(D+C)
SAVI=1.5%((D-C)/(D+C+0.5))
PRI=(A-B)/(A+B)

NDVI:normalized difference vegetation index

SAVI :soil-adjusted vegetation index

PRI :photochemical reflectance index
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fQFeatu res \

1. Clear-cutting of a natural forest

& plantation of larch saplings
- 13.7 ha clear-cutting

- Effect of clear-cutting on the matter flow
- Effect of plantation on the matter flow

2. Snowy region
- Snow depth ~1.5m

- Comprehensive understanding of hydro-
biogeochemical cycle of a forest in snowy region Flux measurement

3. Watershed-scale monitoring

. 4
KSchedule \

Observation on mixed-forest 13.7 ha clear-cutting
(Jan.-Mar. 2003)

Hybrid larch (Larix gmeliniiX
L. kaempferi) plantation
(ca. 30,000 saplings) (Oct. 2003)

/




{ie up with Tomakomai Flux Research site \
and Fuji Hokuroku Flux observation sit_e

Comprehensive study on carbon
sequestration rate of larch forests
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