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1. Introduction

It is important to understand process of nutrients cycling process between atmosphere and forest,
which means amounts of each input materials, amounts of each exchange materials in the forest
canopy, and amounts of each pass way materials to forest floor to assess forest decline and nitrogen
saturation on the forest area. Furthermore, It is necessary to monitor nutrients cycling process
between atmosphere and forest for long term and wide area, in order to expect forest decline and
nitrogen saturation on the forest area, identify and control source of air pollutants. Available
method for monitoring is Canopy Budget Model method (CBM). Canopy budget model is essential
to monitor nutrients cycling process between atmosphere and forest, because forest decline and
nitrogen saturation on the forest area have happened in Japan.

This study developed best suited Canopy Budget Model for Fagus crenata of the deciduous
broad-leaved tree and Tsuga sieboldii of coniferous needle-leaved tree that major cool- temperate
forest at the Chichibu forest that keep regular plant physiology. Furthermore, dry deposition and
canopy uptake and leaching calculated by CBM was compared to that calculated by regression

model method and foliar rinsing method, to check the ability of this model.

2. Material and Method
2.1. Study site

Study site was at Long-Term Ecological Research Network site (LTER site) at university Forest in
Chichibu of the Tokyo University. This site is in a cool temperate deciduous broad-leaved forest.
Major species is Fagus crenata, Fagus japonica and Tsuga sieboldii. Elevation is about 1280m.
Study period is from October 2008 to September 2009.
2.2. Sampling and analysis

Sampling of quantify and quality of throughfall, stemflow, precipitation and fog was 1~4 times
per months. Sampling of throughfall was observed by using total 12’°s throughfall sampler about
F.crenata and T.sieboldii. And sampling of stemflow was observed by using stemflow sampler.
Sampling of precipitation was observed by using bulk sampler at meteorological open site.

Analysis of pH was measured by glass electrode method. And analysis of ion concentration (NH,",
NO;, K, Mg%, Ca*",Na', Cl™, SO427) was measured by ion chromatography method.
2.3. Deposition

Deposition was the product of mean water volume and mean concentration of each observation

period. This study used annual depositions that sum of each period depositions observed for one



year.
2.4. Regression model method
Net throughfall deposition (throughfall deposition + stemflow deposition — wet deposition) was
assumed equal to the sum of dry deposition (DD) and canopy exchange (CE) components. The dry
deposition was assumed equal to the product of a mean dry deposition rate and the antecedent
period. And canopy exchange was assumed equal to the product of a mean exchange coefficient
and the amount of precipitation. Multiple regression was using the net throughfall depositions as
the dependent variable and the antecedent periods and precipitation amounts as independent
variables to calculate dry deposition rate and exchange coefficient. Furthermore, dry deposition
and canopy uptake and leaching was calculated by multiplying dry deposition rate and exchange
coefficient by annual antecedent periods and amount of precipitations.
2.5. Foliar rinsing method
Foliar rinsing method removed accumulated dry depositions on the foliar by using deionized
water. Annual dry deposition was calculated by multiplying dry deposition rate that relationship

between amounts of dry deposition and antecedent periods by annual antecedent period.

3. Result and discussion
Dry deposition (DD) and Canopy exchange (CE) at F.crenata and T.sieboldii by calculated
Regression model method, Foliar rinsing method and Suitable CBM was showed at Fig.1

For T.sieboldii that Coniferous tree, Suitable CBM showed equal dry deposition (DD) and canopy
uptake and leaching (CE) for all materials except C1~. All method could compute result by using
annual deposition data, because Coniferous trees have a little variation of phenology for one year.
In the result, suitable CBM for coniferous trees could use annual deposition data, to compute dry
deposition and canopy uptake and leaching.

For F.crenata that deciduous tree, suitable CBM didn’t show equal dry deposition and canopy
exchange for many materials. This reason is that all method was calculated by using annual
deposition data despite deciduous trees have a big variation of phenology. For check up ability of
CBM, we should compute dry deposition and canopy uptake and leaching by using 3 methods

about growing-season data and dormant-season data.
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Fig.1 Dry deposition (DD) and Canopy uptake and leaching (CE) calculated by Regression model
Method, Foliar rinsing method and Canopy Budget Model method.

Error bars indicate standard error.Regression model method N=38(F.crenata), N=19(T.sieboldii).Foliar rinsing method N=3.





