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

1. Project title :

Comparative analysis of the impact of increasing extreme

hydrometeorological events on the carbon and water cycles of
the arctic and alpine landscapes in the context of sustainable
development of the northern and mountainous regions|

2. Research period : 08/2019 ~ 03/2022
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research project
Pl MATSUYAMA Professor Tokyo Atmospheric cycle
Hiroshi Metropolitan and hydrological
University cycle
Co-PI KAWAHIGASHI | Professor Tokyo Carbon cycle
Masayuki Metropolitan
University
Co-PI NAKAYAMA Assistant Tokyo Geomorphological
Daichi Professor Metropolitan process
University
Collaborator | WATANABE Researcher | Tokyo Atmospheric cycle
Takanori Metropolitan
University

Total number of participants throughout the research period: 4

Partner-side

State University

Name Title Affiliation Role in the
research project
Pl ZEMTSOV Professor National Hydrological cycle
Valerii Research Tomsk
State University
Co-PI KIRPOTIN Professor National Landscape
Sergey Research Tomsk | change
State University
Co-PI VOROBYEV Senior National Carbon cycle
Sergey Researcher | Research Tomsk
State University
Collaborator | PROKUSHKIN Leading Sukachev Carbon cycle
Anatoly Researcher | Institute of Forest
Collaborator | KOPYSOV Senior Institute of Atmospheric cycle
Sergey Researcher | Monitoring of
Climate and
Ecological
Systems
Collaborator | KHROMYKH Associate National Geomorphological
Vadim Professor Research Tomsk | process

Total number of participants throughout the research period: 15

4. Summary of the international joint research
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This study aimed at clarifying the effect of extreme hydrometeorological events on
hydrological cycle and carbon cycle through the comparative study among regions. These
extreme events have been increasing in the arctic and mountainous regions in Siberia.
Through cooperation between Japanese team and Russian team, we carried out in situ
observation, data analysis and modelling. The study themes are (1) identifying extreme
atmospheric events, (2) the effect of extreme atmospheric events on the hydrological cycle,
the effect of extreme hydrometeorological events on (3) geomorphological process and, (4)
carbon cycle. Through cooperative research, it is possible to understand the mechanism on
the occurrence of extreme hydrometeorological events to improve its predictability. Also, the
comparative study among regions can improve people’s lives and ecological conservations.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research
(1) Capturing extreme meteorological events

For considering the usage of JRA-55 reanalysis data in the study of Russia, we
investigated the characteristics of water vapor in JRA-55. We found systematic dry bias in
JRA-55 (Ref. 6, 24). We also investigated the extreme meteorological events in Russia, and
found that in Siberia, spring temperature rises drastically along with the large year-to-year
variation in precipitation in April. This will increase the snowmelt floods in the future (1, 11,
20).

(2) The effect of extreme meteorological events on the hydrological cycle

We applied Soil Water Index (SWI), developed in Japan, to reproduce the snowmelt flood
in 2010 at Tomsk, Russia. We also mentioned its predictability (3, 10, 21). By using the
hydrological model developed in Russia, we also reproduced hydrographs at several basins
including those during snowmelt. We showed the transferability of hydrological model (2, 5).

(3) The effect of extreme meteorological events on geomorphological process

As a part of the study of geomorphological process, we conducted evacuation simulation
during the flood using GIS (4, 14, 16). In relation to this study, we constructed the flood
monitoring system (23), reproduced the ice jam in the snowmelt season (19), and analyzed
the land cover change during 2000-2020 (18). These studies have revealed that floods
interrupted the flow of people and traffic due to the expansion of the urban area and the
direction of the river flow. As for the land cover change from 2000-2020, the artificial effect is
apparent in the former decade (2000-2010).

(4) The effect of extreme hydrometeorological events on the carbon cycle

In the ZOTTO experimental basin at the western part of Yenisey River, we analyzed
seasonal change of water quality. River flow shows seasonal peak several times per year,
which is followed by the concentration of dissolved organic carbon and many bioelements.
However, it is speculated that some extreme values that appeared in the concentration of
some bioelements will be related to the deforestation in the basin (15, 17).

5-2 Synergistic effects of the joint research

Japanese researchers have studied with the use of SWI and decision tree, and have
shown their validity. On the other hand, Russian researchers have not used these methods,
and required them. Russian researchers are familiar with the situation of Siberia including
field survey, and the background of the studies. We were able to achieve our research
objectives by the cooperation, and providing strengths of themselves each other.

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

Concerning evacuation behavior, we are going to carry out multi-agent simulation. We
have carried out the basic study of multi-agent simulation (25), and now preparing to apply it
to Tomsk city. In the future, we will install it to the computer system of National Research
Tomsk State University, and will open it to the public as the early warning system.
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