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Strategic International Collaborative Research Program (SICORP)
Japan—Russia Joint Research Program
Executive Summary of Final Report

1. Project title : I Arctic Hydrological Cycle Changes: Impacts on environment
sustainability and natural resources (ARCTIC-CHI))]

2. Research period : 08/2019 ~ 03/2022

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research project
Pl Yoshihiro lijima | Professor Mie University Pl Japan
WP3 PIC (Person
in Charge)
Co-PI Tetsuya Hiyama | Professor Nagoya University WP1 PIC
Co-PI Tomonori Sato Associate Hokkaido University | WP2 PIC
Professor
Collaborator | Hiroki Takakura | Professor Tohoku University WP4 PIC
Collaborator | Hotaek Park Deputy Japan Agency for WP5 PIC
Group Marine-Earth
Leader Science and
Technology
Collaborator | Ayumi Kotani Assistant Nagoya University WP2
Professor
Collaborator | Go Iwahana International | Hokkaido University | WP3
Researcher
Collaborator | Kensuke K. Project Mie University. WP1
Komatsu Researcher
Collaborator | Yuka Oishi associate Kobe University WP4
professor /
lecturer
Collaborator | Hironori Yabuki | Project National Institute for Data
Associate Polar Research management
Professor.

Total number of participants throughout the research period: 10

Partner-side
Name Title Affiliation Role in the
research
project
Pl Sergey Gulev Professor P.P. Shirshov Pl Russia
Institute of WP1, 5 PIC
Oceanology, RAS
Co-PI Pavel Groisman Researcher | P.P. Shirshov Institute | WP3, 4 PIC
of Oceanology, RAS
Co-PI Alexander Research University of New WP2, 5 PIC
Shiklomanov Assistant Hampshire
Professor
Co-PI Nadezhda N. Professor V.N.Sukachev WP2 PIC
Tchebakova Institute of Forest,
SibRAS
Collaborator | Ambroise Dufour | Researcher | P.P. Shirshov Institute | WP1
of Oceanology, RAS
Collaborator | Dmitry A Associate George Washington | WP3
Streletskiy Professor University
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| Total number of participants throughout the research period: 6

4. Summary of the international joint research

This international joint research (ARCTIC-CHI) focused on changes in the hydrological
cycle (precipitation, evapotranspiration, terrestrial storage, and river runoff) associated with
amplified warming in the Arctic, and aimed to present future projections of the hydrological
cycle on a 10-year scale and possible impacts of extreme events on society while showing
differences between the past and during warming. Five working packages (WP: atmospheric
water cycle, land surface processes, permafrost, social impacts, and future projections) were
established and implemented. The Japanese team analyzed environmental changes
focusing on the water cycle using the land observation network and satellite
observation/meteorological data that have been established in Russia, as well as structured
variable phenomena at different spatial scales (global climate > regional climate > land
surface processes), and attempted to predict the wide-ranging impacts of Arctic water cycle
changes and their future projections. The Russian team conducted analysis and model-
based future projection research on changes in the water cycle and permafrost environment
based on observation data on meteorology, hydrology, permafrost, and vegetation across
Russia. The Russian team shared the actual situation and future image of climate and
hydrological cycle changes in the Russian Arctic region, where there has been little
cooperation up to now, and this led to the utilization and development of the results for various
social impact assessments.

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

As a result of conducting international joint research based on the establishment of WPs
on atmospheric water cycle, land surface processes, permafrost, social impacts, and future
projections, we were able to publish a number of research papers focusing on the water cycle
(precipitation, evapotranspiration, land storage, river runoff) associated with amplified
warming in the Russian Arctic region, and changes in permafrost environment and related
social impacts and future projections. In particular, the Japanese side was able to obtain the
results of analyses that extended to the Arctic region, with Eastern Siberia as the main target
area of the analysis. Through exchanges and sharing of research results between the
Russian and Japanese sides, we were able to present the potential impact of extreme events
on society, showing the differences between the past and the present during global warming.

5-2 Synergistic effects of the joint research

In accordance with the research implementation framework, bilateral communication
between researchers from the two countries was promoted through the holding of
conferences and symposia. On the Japanese side, knowledge on water cycle and climate
change impacts was shared through extensive interdisciplinary collaboration on
environmental change research in the Russian Arctic. In addition, based on the research
results provided by the Russian side, the participants recognized the various events of
environmental change taking place in the region and deepened their mutual understanding
of the guidelines for future research development. The Russian side developed research on
environmental changes in the whole of Russia, and presented the results of extensive
observations and analyses of climate, hydrology, snow and ice, and oceanographic changes.
In collaboration with the Japanese side, the possibility of joint research on detailed spatial
and model analysis at the basin and regional scales was demonstrated. As a synergistic
effect, the actual conditions based on observation data of various interaction systems
(atmosphere-land surface (ecosystem and permafrost), river-ocean, and ocean-atmosphere)
caused by changes in the water cycle were refined in the Russian Arctic region. The project
has fostered the basis for joint research on these systems at various spatial scales.



SICORP #& 1T#E5E (k) « Gulev #j&H)

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

Multiplied effects included collaboration on special issues of international journals and
spreading the research achievements to the general public. For the special issue of papers,
in addition to the implementation in Environmental Research Letters (FY 2019), a special
issue will be planned following the international symposium in March 2022. In the area of
spreading research results, we have edited and distributed the Russian and English (Kindle)
versions of "Permafrost and Culture," an environmental education material with permafrost
change as its core content that covers the WPs, as well as a series of articles in the Nikkei
Business online (also in printed version), which has been viewed more than 100,000 times
and provided scientific knowledge on environmental changes in the Russian Arctic region. In
addition, we are developing applications for visualization of social impacts using GIS data
provided by Russian side.
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