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Belmont Forum
CRA “Resilience in Rapidly Changing Arctic Systems”
Executive Summary of Final Report

1. Project title: Hydrology, permafrost and resilience in Eastern Russian Arctic and subarctic

2. Research period: April 2020 ~ March 2023

3. Main participants:

Japan-side
Name Title Affiliation Role in the research
project
Pl HIYAMA Professor Nagoya University | Integration of
Tetsuya Japan-side of the
project, trend
analysis of river
discharge
Co-PI IJIMA Professor Mie University Analysis of satellite
Yoshihiro remote sensing data
on permafrost
Co-PI PARK Hotaek | Deputy of Japan Agency for | Quantitative
Group Marine-Earth separation of source
Leader Science and waters in river
Technology discharge
Co-PI FUJIOKA Associate Kyushu University | Transdisciplinary
Yuichiro Professor analysis on
environmental
change
Collaborator | KURITA Associate Nagoya University | Tracer analysis of
Naoyuki Professor river discharge
Collaborator | TASHIRO Researcher | Nagoya University | Analysis on
Yuto permafrost
degradation and
river water chemistry

Total number of participants throughout the research period: 8

Partner-side

Name Title Affiliation Role in the research
project
Pl GUSTAFSSON | Senior Swedish Integration of the
David Researcher | Meteorological project, analysis on
and Hydrological | river flood modeling
Institute
Co-PI LEBEDEVA Senior Melnikov Field survey and
Liudmila Research Permafrost analysis on river
Scientist Institute discharge
Co-PI BOYAKOVA Senior Institute of Field survey and
Sardana Researcher | Humanities transdisciplinary
Research and analysis on
Indigenous environmental
Studies of the change
North
Collaborator | KLEHMET Researcher | Swedish Hydrometeorological
Katharina Meteorological analysis on snow
and Hydrological
Institute
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Collaborator | FEDOROV Deputy Melnikov Field survey and
Alexander Director Permafrost transdisciplinary
Institute analysis on permafrost
change
Collaborator | FILIPPOVA Senior Institute of Field survey and
Viktoria Researcher | Humanities transdisciplinary
Research and analysis on water
Indigenous environment
Studies of the
North
Total number of participants throughout the research period: 11

4. Summary of the international joint research

This project produced research outcomes in permafrost hydrology through scientific and
transdisciplinary approaches, with the aim of enhancing the resilience of social capital under
changing conditions in the Eastern Russian Arctic and subarctic regions. It specifically
aimed to improve our understanding of interrelationships among the impacts of climate
warming on the hydrological regimes, river ice conditions, permafrost thaw, and related
landscape changes. The Swedish team took charge of improving the flood and river ice
forecasting system and generalized this project. The Russian team conducted
hydrometeorological observations, river water sampling, in-situ measurement of permafrost
degradation, and communication with regional stakeholders. The Japanese team analyzed
stable water isotopes and tritium concentrations and developed a tracer-based hydrological
model. Additionally, the Japanese team conducted an analysis of satellite remote sensing
data to resolve the rate of permafrost degradation and ground subsidence in the region. We
held 26 online-based meetings over the project period (for the 3 years from 2020 to 2022,
Japanese fiscal year). We also convened four general assemblies during the study period to
share the research outcomes among the teams. The assemblies were conducted and the
gatherings were advertised to the local public for those interested in the research work and
improving the resilience and climate mitigation efforts of the region.

5. Outcomes of the international joint research

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

Satellite remote sensing data revealed fields that had been deforested and abandoned (no
longer cultivated) in central Yakutia, in which ground subsidence was evident at a rate of ~2
cm/year owing to permafrost degradation. The remote sensing data also showed an
increase in thermokarst lakes. Surveys on the environmental perceptions of local people,
mainly attributed to permafrost degradation and climate change, revealed diverse and
sometimes opposing perspectives within a village. These perspectives tended to vary with
age, which could be considered a form of environmental vulnerability. Stable water isotopes
and tritium concentration showed distinct seasonal variations. Hysteresis was found
between the stable isotope ratios and tritium concentrations; this implies that the
contributions of groundwater (ground ice-melt water) and snow-melt water to the Lena River
discharge differ, with clear seasonality. We developed a tracer-based hydrological model
that includes isotopic processes and a water age calculation scheme, to separate the
contributions of snowfall, rainfall, and permafrost-originated water to the river discharge and
evapotranspiration. Permafrost warming, characterized by earlier soil thawing and late
freezing, induces higher evapotranspiration, thereby shortening the residence time of
precipitation-sourced water in the active layer and further rejuvenating water in soil layers
and in evapotranspiration.

5-2 Synergistic effects of the joint research

Frequent communications with Swedish and Russian principal investigators were carried
out over the 3-year period. Through the sharing of research outcomes and sufficient
discussion in the annual general assemblies, we obtained insight into future research
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directions for subsequent collaborative studies among the teams.

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

We conducted transdisciplinary studies combined with natural and social science-based
approaches. Through supervising graduate school students and young researchers, our
study provided many opportunities for human resources development and collaboration
mainly for the Japanese team members.
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