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A long term monitoring of water cycle in the Mongolian plateau
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Water flux in forest soil estimated by Buckighum-Darcy Equation
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A comparison of flow characteristics of forested watersheds with different climates and

catchment sizes
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Effects of forest plantation plactices on runoff and downstream environment
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The influence of heavy metal accumulated in aquatic life in the Hyogo,lkuno mine out-
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Seasonal patterns of nitrate concentration in forest streams: Hydrology or biogeocherr
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In recent two decades, the seasonal variation of nitrate discharge from forested ecosystems has been increasingly focused
ecologists and hydrologists as a diagnostic indicator of the nutrient status of ecosystems. Major factors controlling the season
patterns of stream nitrate concentrations include seasonal variations in (i) nutrient demands of plants and microbes, (ii) solut
transport capability of the hydrological condition, and (iii) in-stream nutrient usage and supply. In this study, we attempted to
show how case studies have helped to elucidate the dominant controlling factors by comparing data from Japanese catchmel
with previously compiled data from studies in North America and Europe, and explain the different influences of hydrological
and biogeochemical controls exert in rainy summer regions (Japanese catchments under the Asian monsoon climate) and ¢
summer regions (sites in the northeast United States and Europe). The seasonal variation of hydrological conditions is a predon
nant controlling factor in Japanese forests, whereas it has been considered that nutrient demand may predominate in the northe
United States and Europe. We, ecologists and hydrologists have to recognize that it is important to compare seasonal patter
among different climate regions to obtain more universal explanations of the seasonal variation in stream nitrate concentratior
In addition, multi-scale investigations will be strongly needed to provide insight into the relative contribution of hillslope bio-
geochemical effects and the influences of in-stream biological activities.
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Residence time of permafrost groundwater at Yakutsk region, Eastern Siberia
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Long-term observation of stable isotopes in precipitation over Indonesia
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Daily rainfall and rain water stable isotopes (Oxygen-18 and Deuterium) were observed from 2001 at six stations over maritime
continent. There are Kotatabang, Jambi, Denpasar, Makasar, and Manado in Indonesia, and Peleliu Island in Palau. The da
rainfall amount and stable isotopes shows temporal characteristics with larges differences. Rainy season is almost occurred
December to February while dry season is July to August in each station except over Palau with occurred during May to June. Th
range of isotopic content is about -15 permil to 7 permil for daily Oxygen-18 over these local stations. The correlation coefficient
between daily rainfall amount and isotopic content is not significant. However, there are three stations where have significan
correlations in monthly rainfall and stable isotopic content (Kotatabang, Denpasar, and Makasar). Furthermore, we found clear!
negative trend in relationships between monthly precipitation amount and isotopic content. It is suggested that seasonality rainfe
is more related than individual rainfall. Seasonal variation of stable isotopes in precipitation as a response to Australian monsoo
also is considered. The significant correlation between monthly stable isotopic content and Australian monsoon index is fount
on Denpasar, Makasar, and Palau, where Denpasar and Makasar have negative correlation and Palau positive correlation. Ii
suggested that these three stations have a relation with easterly and westerly wind over Australian monsoon region.
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Long-term variations of rainfall and rainfall characteristics in Asian monsoon region
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Where does the evaporated water of canopy interception go? A possibility of dictating

continental-scale precipitation

ooog
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1. Introduction

In the early 20th century forest hydrologists presumed that forest could feed rain that implies stream flow from the forested
areas is higher than that from the other land uses. However, in the late 20th century this assumption has been proved to be inc
rect based on the results of the catchment experiments. Nowadays, few forest hydrologists study on the effect of rain increase |
forest, and rainfall (R) is regarded as an independent variable to explain the partitioning of rainwater. Nevertheless, the idea c
rain increase by forest has not yet been denied. Canopy interception (Cl) occupies some 20% of R, but you do not know wher
it goes after evaporation. Cl can be a major source of rain above forest and can affect rainfall distribution on a continental-scale
It is expected that the hypotheses described in the next section would be a breakthrough of this issue. This study presents one
the hydrological approaches to prove this new concept.

2. Hypotheses and scenario of an R-Cl interaction

First and foremost, the reason why an enormous quantity of water evaporates by Cl has not yet been clarified. For instanc
Hashino et al. (2005; Proceedings of Annual Conference Japan Society of Hydrology and Water Resources; In Japanese) o
served evaporation rate of 13 mm holrfor rainfall intensity of 59 mm hour! with the total rainfall of 420.5 mm brought
by a typhoon. Splash droplet evaporation (SDE) can explain a huge amount of evaporation during rainfall (Murakami, 2006; J
Hyrol.) but, the SDE hypothesis gives no information on how water vapor is removed, where it goes and the source of the laten
heat. One of the promising solutions for this is evaporative force (EF) proposed by Makarieva and Gorshkov (MG 2007; HESS)
This theory states buoyancy works for water vapor in the air since the molar weight of water is lighter than that of air. The more
humid the air gets, the stronger buoyancy becomes. Accordingly, EF explains effective evaporation during a rain event unde
high relative humidity.

MG has proposed another important theory, the Biotic Pump Theory. They advocate that in a forested area water vapor i
sucked into the inland from the coastal area due to EF under the condition of high evaporation by forest, and this keeps F
constant through the coast to the inland a couple of thousands km away from the ocean.

Murakami (2009; Forest Canopies, NOVA Pub.) integrated the idea of SDE and the theory of EF to hypothecate that wate
vapor generated by Cl is transported back up to cloud due to EF and at the same time the latent heat released in the cloud g
back down to forest canopy that makes up for latent heat of vaporization. This hypothesis can make both ends meet in terms
the water vapor and the latent heat during rainfall.

3. Direction of the studies

To estimate Cl using meteorological data hydrologists utilize a conventional boundary-layer theory. However, obviously, it
underestimates Cl and do not elucidate high evaporation rate;&@ymm hour® (Murakami, 2007; J. Hyrol.) and you need
to clarify the observational facts, i.e. an enormous amount of evaporation, whether the scenario in the previous section is corre
or not. A simple experiment can reveal a part of the essences of this phenomenon. Some studies showed that agricultural cro
have an equivalent amount of Cl with forests, and it is needed to clarify the minimum height of the vegetation that Cl begins to
decrease with diminishing height. Other studies reported that LAl is insensitive to ClI, but there exists the minimum LAI from
which Cl decrease. These approaches enable the parameterization of Cl with respect to vegetation structures. Feeding back th
hydrological approaches, though it is a plot scale, to the atmospheric sciences considering the hypotheses in the previous secti
we might scale them up to the continental, and could prove the effect of rain increase by forest.

o0o0o00:0000,000,00000,00
Keywords: canopy interception, evaporative force, Biotic Pump, rain increase
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{:uture perspectives in hydrological and biogeochemical researches in terrestrial ecosy
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Role of ground observation networks for long-term and continental scale carbon budge

estimations in East Asia

ooog
Nobuko Saigusa

lggooood
INatl Inst Environ Studies

Recent studies using flux measurement networks in Asia have shown that the year-to-year changes in annual net ecos)
tem CO2 exchanges are controlled by different key factors in different biomes. In humid temperate forests, the key factors ar
the temperature and solar radiation during the growing season, which vary year-to-year in response to the timing of the earl
summer rainy seasons. In tropical forests in Southeast Asia, the keys are the length and strength of the dry season, and the
Nino/Southern Oscillation (ENSO)-related dry weather and smoke from fires.

In order to improve future climate change predictions, more synthetic knowledge of how ecosystem functions on carbon anc
water cycles respond to large-scale meteorological phenomena, such as year-to-year changes in Asian monsoon circulatic
would be desirable. This is because ongoing global warming has the potential to increase the frequency and magnitude of mat
extreme climatic events, including floods, droughts, storms, and anomalous temperatures in the global scale as well as in tt
Asian monsoon region. Another reason is that any of the recent climate prediction models needs to incorporate the biologice
feedback of terrestrial ecosystems that may play important roles in the global carbon and water cycles. However, we still do no
understand the magnitude of the feedback, and the models have enormous uncertainties in the estimation of that feedback.

Since there is a potential that the frequency of anomalous weather conditions increases in the future affecting productivity ir
the Asian forests, further studies are necessary to gain a more accurate understanding of the response of Asian ecosystems to
meteorological patterns. As a case study, responses of East Asian forest productivity to large-scale meteorological anomalo
pattern will be presented and the role of ground observational network for detecting long-term and continental scale terrestrie
ecosystem responses will be discussed. The results lead to an understanding of the spatial distribution of ecosystem respon
to large-scale meteorological phenomena and serve as a verification dataset for the development of forest carbon monitorin
accounting and reporting system.

00000:0000,00000,0000, AsiaFlux
Keywords: carbon cycle, terrestrial ecosystem, ground observation, AsiaFlux
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A long-term monitoring of the carbon uptake by Japanese forests via micrometeorologi-

cal observation network
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Long-term measurements of atmospheric CO2 concentration and its isotopes at a coc

temperate deciduous forest in Japan
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For a better understanding of the global carbon cycle, worldwide systematic measurementsaafinCéntration are being
made. Its carbon and oxygen isotopic measurements that give us useful information about the relative contributions of the tel
restrial biosphere and the ocean in the carbon cycle and those of the photosynthetic and respiratmoyn@@ents in the
biospheric flux, have also been made at some stations. However, systematic measurements at sites influenced strongly by t
restrial biospheric activities are still insufficient, especially in the monsoon Asian region. Therefore, we have been measuring
atmospheric C@and its isotopic ratios at the Takayama site in a cool-temperate deciduous forest in central Japan since 199:
and 1994, respectively, together with the oxygen isotopic ratio in precipitation since 2002. In this paper, we will present seculal
trends and year-to-year variations of the concentration and the isotopic ratios obtained from the long-term measurements at t
site, and discuss factors governing these variations.
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