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Evaluating the impact of disturbances on the carbon balance of forest ecosystems i
Hokkaido by using data and model: fr
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Changes in carbon flux and storage in forest ecosystems are influenced by climate at various temporal and spatial scale
whereas carbon flux and storage are affected instantaneously and heterogeneously by artificial and natural disturbances at
local scale. Disturbance events such as forest fire, damage by insects, and forest harvest drastically change NEP and cart
storage. In this study, we address the effect of disturbance on carbon balance based on two scale; one is site scale and anothe
local scale.

First, we performed a baseline simulation of carbon dynamics and compared these values with those observed across a wi
range of stand ages (old mixed forest and young and middle-aged larch forests). By taking into account seasonal variation i
the understory leaf area index, simulated net ecosystem production (NEP), gross primary production, ecosystem respiration, al
biomass for the three types of forests were consistent with observed values.

We compared two cases of simulations concerning the carbon balance: one taking account of spatial distribution of disturbanc
induced forest age derived from forest inventory data (disturbance case) and another ignoring the disturbance impact (not
disturbance case). NEP was gradually and spatially changed ranging from 0 to 1 t C/ha/y depending on meteorological conditior
such as temperature or solar radiation. On the other hand, in the case of disturbance, large NEP ranging from 3 to 5t C/haly we
distributed patchwise like hotspots, because forest age of these spots ranging from 20 to 100 years old and then younger th
those of the non-disturbance case. In the 1970s, wood harvest and tree planting were intensively conducted in Hokkaido. In tf
disturbance case during this period, there were many hotspots which show negative NEP.
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Examining initialization procedures of terrestrial carbon cycle models
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Interannual variation of carbon allocation in a cool-temperate deciduous forest from 199¢
to 2006
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Carbon allocation is the key factor controlling the dynamics of carbon cycle. It determines partitioning of assimilated carbohy-
drate to components of vegetation, leaves, woody organs, and fine roots. To analyze seasonal and annual scale carbon allocat
of forest ecosystems, it is conventional to use the mass-balance approach, which combine individual estimations of flux ani
biometric observations such as gross primary production, ecosystem respiration, soil respiration, net ecosystem production, le
and tree biomass, litterfall, and soil organic carbon considering appropriate balances with each components. However, it is ofte
the case that an attribution of fine roots was not fully assessed because it is required significant effort to monitor its dynamic:
in a long term. Pulse labelling technique allows directly measure allocation of assimilated carbon from foliage to belowground
in various tree species. This approach provides detailed aspects of allocation dynamics, but assessing labelled carbohydr:
allocated to fine roots is still challenging. Absence of allocation to fine roots limits our knowledge about mechanism of carbon
allocation because net primary productivity of fine root (frNPP) potentially account for one-third of the annual total NPP. To
compensate limited observation, a model-data integration technique would be a useful tool, in which a process-based biosphe
model combined with multi-year biometric observations to inversely estimate plausible allocation to fine roots.

This study investigated the interannual variability of carbon allocation of a cool-temperate forest in the Takayama Forest Re:
search Site, Japan. The multi-year biometric observations are available for most of carbon cycle components at the Takayan
site (e.g., woody tissue net primary productivity (WNPP), foliage NPP (fNPP), aboveground and belowground woody biomasses
litterfall, recruitment, and mortality) except fine root NPP (frNPP); only one year data of frNPP is available for 200072001.
To compensate the limited frNPP measurement, we calculated frNPP from 1999-2006 by a model-data integration technique
In the process of calculation, unnecessary freedom in the simulation of a process-based ecosystem model, Biome-BGC, w
constrained as much as possible with multiple biometric observations at the Takayama site. With the observed components |
allocation (fNPP and wNPP) in conjunction with the modeled frNPP, we characterized the internnual variability of carbon allo-
cation at the Takayama site by focusing two aspects: (1) allocation priority among leaves, woody components, and fine roots
and (2) controlling climate factors for these allocation components.
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Net nitrogen input through the atmospheric deposition and irrigation water at a paddy

field in central Japan
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The aim of the present study was to evaluate the net nitrogen input through the atmospheric deposition and irrigation water ¢
a paddy field for single cropping of paddy rice in central Japan, where the wet deposition and exchanges of gases and particle
(as the difference between the dry deposition and emissions) were measured for the atmospheric deposition. Target species
reactive nitrogen (Nr) were ammonium (Iy#) and nitrate (N@Q™) for the wet deposition, ammonia (NH nitric acid (HNQ,),
and nitrous acid (HN@) as gases and particulate ammonium (pINEind nitrate (pN@) as particles for the atmosphere-rice
paddy exchange, and NH, NO;~, and organic nitrogen (OrgN) for the irrigation water.

Monitoring of those processes were conducted for three years from September 2010 to September 2013 at a paddy field
central Japan which was devoted for an experimental site of free-aie@@hment (FACE). Rainwater samples were collected
weekly and the wet deposition was calculated using the Nr concentration and the collected volume of water. The air concentre
tions of Nr were measured using a filter-pack method at two heights of 6 m and 2 m above the ground surface on a weekly mea
basis with day/night separation. A filter-pack consisted of five filter holders to collect the target Nr. The diffusion velocity was
calculated using the micrometeorological and eddy covariance data in half-hourly basis and then the weekly-mean values in th
daytime and nighttime were calculated. The exchange fluxes were expressed as the product of the difference in air concentratit
between the two heights multiplied by the diffusion velocity. Cumulative exchange fluxes were also calculated based on the
weekly mean exchange fluxes. The flow rate and quality of irrigation water was monitored in the cropping seasons in 2011
2012, and 2013 at a bay in the paddy field. Each of two inlets and one outlet at the bay was equipped with a flow gaging wei
and the water flow was measured continuously. Water was sampled at the weirs every week in principle and the concentratior
of Nr were measured, where OrgN was calculated as the difference between the total nitrogen and the sumamfoN¥; ~.

The inflow and outflow of Nr by irrigation were then calculated using the flow rate and concentration data.

Annual wet deposition of Nr was 9.5, 8.6, and 5.9 kg N-hgr—! for the first, second, and third years, respectively, where
NH, ™ and NG~ showed similar contributions quantitatively. In addition, the contribution of OrgN was negligible in the wet
deposition. Annual exchanges of Nr between the paddy field and the atmosphere were estimated to around 2-3 kg N, ha
where a certain extent of the dry deposition was counterbalanced by the emissions. Ammonia was the most dominant Nr amor
the target species in the atmosphere. Ammonia also showed the largest dry deposition among Nr; however, a large part of whic
was canceled by the emissions of Nftdom the paddy field. The differences between the inflow and outflow for the irrigation wa-
ter were 10.7, 8.8, and 6.7 kg Nhayr—! for the first, second, and third years, respectively, where OrgN accounted for 30-40%
of Nr. In total, the net input of Nr to the paddy field through the atmospheric deposition and irrigation water was estimated to
approximately 20 kg N la' yr—! which corresponds to approximately 30% of a standard application rate of nitrogen fertilizers
in this area. However, it is desired that the following processes are also incorporated to complete the evaluation of the nitroge
balance: the biological nitrogen fixation and the dry deposition of nitrogen oxides (nitrogen monoxide and nitrogen dioxide) as
inputs; and the denitrification (nitrogen monoxide, nitrous oxide, and dinitrogen) and the leaching of Nr to the groundwater as
outputs.
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The variations of ORP in the paddy soil and effects on the methane emission from &

periodically irrigated paddy field.
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Carbon emission by open burning from a paddy field and decomposition of the residua

biomass in the paddy soill
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Carbon fluxes of forest floor are thought to be important part of forest carbon dynamics. Multi-channel automated chambel
system was installed to a larch forest site on the base of Mount Fuji in 2006 for continuous measurement of forestfloor CO
fluxes. We prepared soil chambers for measuring soil respiration (Rs) and heterotrophic respiration (Rh). Root trenching wa
applied to separate Rs and Rh. Net ecosystem exchange (NEE) on the forest floor was measured with plant chambers. In 20:
the average efflux of COwas 2.24, 1.81 and 2.1Amol CO, m~2 s~! in Rs, Rh and NEE, respectively. Root respiration was
estimated to occupy 80.7% of Rs. Plants of forest floor was suggested to absorb about 5.9%4roRECand it meant that the
amount of carbon fixed by those plants was relatively low. There was little rain in summer time (July-August), and forest floor
CO;, fluxes were decreased due to decreased soil moistugewgs 2.49 and 2.87 in Rs and Rh, respectively. Soil respiration
was estimated to be 8.48 tChlayr—!, and the forest floor was seen as 7.98 tC'har—! carbon source.

F—T— R T, F v 2N—, RIRREAE, JEA R
Keywords: soil respiration, chamber, forest floor plants, photosynthesis
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Fig 1. Seasonal variation of soil temperature, soil moisture
and CO, efflux of each fluxes in 2013.
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Change in carbon dioxide absorption by a deciduous broadleaf forest due to the 200
typhoon disturbance
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Evapotranspiration of tropical peat ecosystems
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In Southeast Asia, mainly in Indonesia and Malaysia, peatland is widely distributed, coexisting with swamp forest, over an ares
of 2.48x10° km? and accumulates 11-14% of global peat carbon (Rege, 2011). The peatland, however, has been rapidly
degraded by deforestation and drainage. As a result, the proportion of forest cover in the peatlands of Peninsular Malaysiz
Sumatra and Borneo fell from 77% to 36% from 1990 to 2010 (Miettigiea., 2012). Such human pressures made the huge peat
carbon pool vulnerable and raised the risk for the pool to be a large carbon source to the atmosphere chiefly because of peat fir
and lowered groundwater level (GWL). The carbon balance of peatland is chiefly controlled by local hydrology, which determines
saturation or unsaturation of surface peat. Under unsaturation conditions, peat is aerated, and its soil organic compounds are ea:
oxidized into carbon dioxide (Cf). Therefore, drainage to lower GWL necessarily enhances oxidative peat decomposition and
its resultant CQ emissions. Because tropical peatland is typically ombrotrophic, GWL varies according to residuals (storage
change) between precipitation as input and evapotranspiration (ET) and runoff as output. Although precipitation can be als
affected by large-scale deforestation, ET and runoff are directly affected by deforestation and drainage, respectively. To predic
GWL under human pressures and assess the carbon balance of tropical peatland, therefore, it is crucial to quantify ET ar
elucidate the effects of disturbances on ET.

We have measured fluxes of sensible heat and latent heat using the eddy covariance technique and determined ET and ene

balance at three sites within 15 km on tropical peatlands near Palangkaraya, Central Kalimantan, Indonesiet @ir204.2).
The sites are different in disturbance degree: a relatively intact peat swamp forest with little drainage (UF), a heavily drained
swamp forest (DF) and a drained burnt swamp forest (DB). Here we show the results of field measurement for four to six year:
between 2002 and 2009, including El Nino and La Nina events and discuss the effects of disturbances on the energy balance a
ET of tropical peat swamp forest.

Because of energy imbalance (84 to 91% on an annual basis), ET was adjusted to close energy balance on a daily basis. Me
annual ET ¢1 standard deviation) for the four years from 2004 to 2008 was 4636 1553-117 and 137475 mm y !,
respectively, for the UF, DF and DB sites, which account for 67, 64 and 56% of mean annual precipitation of 2438, mm y
respectively. Annual ET of the DB site was significantly smaller than those of the other sites, mainly owing to less transpiration
due to few trees. This fact indicates that more water is lost by surface and groundwater runoff in the DB site. In addition, annua
ET showed a positive linear relationship with annually mean GWL at each site. This significant linearity suggests that annually
mean GWL is a robust indicator to assess the annual balances of carbon and water in tropical peat ecosystenas §Hirano
2012).

F—T— F: L, HOK, ELR T Z v 7 A, T3V F—IGL, KK
Keywords: disturbance, drainage, eddy flux, energy balance, fire
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Withering of Japanese oak by sulfuric acid of an air pollutant. and prevention from with-

ering by charcoal
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Keywords: air pollutant, charcoal, withering of pine, withering of Japanese oa, tannin, phosphoric acid
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Standard treabo.

sampline: KanayamaOnuma, Fukusima 10102011

Measuring method :10e/ dried soil + 26e/water,

Filtration after Gminutes, [H]/pH meter. S04*/Ton chromatography
The relation of the hydrogen ion and sulfuric acid ion

concentration in soil (1:4 0% eg/dm™
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