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Strategic International Collaborative Research Program (SICORP)
EIG CONCERT-Japan Joint Research Program
Executive Summary of Final Report

1. Project title : Soil Eco-Technology to Recover Water Storage in disturbed Forests |
2. Research period : April, 2020 ~ March,2023
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Kazumichi Fujii Senior Forestry and Forest | Soil quality
researcher | Products Research analysis
Institute
Co-PI Tomoki Oda Senior Forestry and Forest | Water
researcher | Products Research modelling
Institute
Co-PI Yoshiyuki Office Forestry and Forest | Stream water
Inagaki head Products Research quality
Institute analysis
Collaborator | Naoko Tokuchi Professor | Kyoto University Stream water
quality
analysis
Collaborator | Jun’ichiro Ide Associated | Chitose Institute of Decision
professor | Science and making
Technology
Collaborator | Chie Hayakawa | Assistant Utsunomiya Soil water
professor university retention

Total number of participants throughout the research period: 6

Partner-side

Name Title Affiliation Role in the
research
project
Pl Jan Frouz Professor | Charles University Synthesis
Co-PI Peter Surda Deputy Slovak University of | Soil analysis
director Agriculture
Co-PI Werner Gerwin Professor | Brandenburgische Vegetation
Technische analysis in
Universitat mining site
Cottbus-Senftenberg

Total number of participants throughout the research period: 10

4. Summary of the international joint research

To improve water retention and quality in disturbed forests, we developed methodology for
cost-effective eco-technology to improve soil organic matter, structure, and water retention.
In 2020, monitoring systems of soil and water in artificial catchment sites in Czech and
Germany have established. In 2021, an international workshop was held to observe the
application of earthworms in coal-mining site to transfer technology to coal-mining sites in
Indonesia. However, due to scarcity of earthworms in the acidic soil of Indonesia, we
identified termite as an alternative, because termite nest density in the soil profile has
positive correlation with soil water permeability and retention. This supports establishment of
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Macaranga forests to improve water retention in Indonesia. In Japan and Czech, joint-term
from Czech and Japan investigated the effects of deer exclusion fences on soil water
permeability and retention. We found that a deer exclusion fence is useful strategy for
improving soil water retention. For water quality, Shimanto tributaries and streamwaters all
over Japan were re-collected to compare water quality in 1999. Decline in the
concentrations of sulfate and chloride ions was observed in Japan. Hydrological modelling
technology developed by Dr. Oda was shared with European project members for future
application for the watersheds in Europe. International symposium was held by
joint-research project and knowledge is being shared by international conference, outreach
activities, and detabases.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

By compilation of data from Japan and Europe, we constructed database for soil water
retention and soil properties (organic matter, clay content, silt content, clay content, and
amorphous Al and Fe contents). We also found that water permeability increases with
organic matter and that water retention increases with amorphous Al and Fe contents. Land
use also affects water retention and Acacia and Macaranga increase soil water retention.

Based on Czech report on successful reclamation by adding earthworms, we tested the
applicability in Indonesia. We found that soil water permeability and water retention increase
with termite nest density.

Both in Czech and Japan, we tested whether deer exclusion fence limits soil erosion and
increases water retention. We found that deer exclusion fence is useful to limit soil erosion
and increase water retention. We also re-collect river water samples at the location where
the past data have been reported in 1999. We found decline in concentrations of chloride
and sulfate ions. We have reported these achievements in the conferences, but the findings
are also published by co-authored papers.

5-2 Synergistic effects of the joint research

The high knowledge on soil fauna and coal mining site in Czech group provides beneficial
information for reclamation of coal mining site in Indonesia. Application of the method to
tropical regions is also useful for Czech group to clarify the applicability. Fujii was invited to
the editorial committee of the Journal of Tropical Ecology issued by Czech group. Joint
research reinforces the networks between researchers between Japan and Czech.

5-3 Scientific, industrial or societal impacts/effects of the outputs

Eco-technology to reclaim coal-mining sites in Czech enabled to develop new
eco-technology optimized for Indonesia by utilizing soil termite and associated vegetation.
Because Indonesia is the largest coal-exporting country and soil is severely damaged by
mining, impact of this technology is not small. For decision-making, the opinions of local
people could not be neglected, as they feed on soil. This project also published case studies
to decide local policy and optimize land use (shifting cultivation, terrace paddy, small hydro
power etc.)

Because new RHESSys model to predict changes in hydrology and water quality is being
validated for successful running, application of model to Czech coal-mining sites is still
under construction. However, we shared knowledge to run new model and data collection
has been started both by Japanese and European members. This project provides a first
step for future development of new water models.
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4. Fujii, K., TOMA T., Sukartiningsih (2020) Comparison of soil acidification rates under
different land uses in Indonesia. Plant and Soil, 465(1-2), 1-17. DOI:
10.1007/s11104-021-04923-y

5. Fujii, K., Funakawa, S., Hayakawa, C., Kosaki, T. (2021) Effects of clearcutting and
girdling on soil respiration and fluxes of dissolved organic carbon and nitrogen in a
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10.1016/j.foreco.2021.119520
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Assessing the Sustainable Development of Micro-Hydro Power Plants in an Isolated
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7. Fujii K, Funakawa S, Kosaki T (2022) Effects of forest management on soil acidification in
cedar plantation. Geoderma, 424, 115967.
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Institute, 21 (2), 129-137.
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investigation of the effects of vegetation coverage on carbon and nitrogen exports from
forest catchments with landslide area. Boreal forest research, 71, 67-70, DOI:
doi.org/10.24494/jfsh.71.0_67
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