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Active utilization of real-time data acquired by sensors installed on river embankments.
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On the East Japan Typhoon disaster in 2019, river embankments broke over a wide area. On the other hand,
there were cases where it was difficult to confirm the collapse or flooding because it was a blind spot of the river
monitoring camera, it was nighttime, and it was not possible to approach the site due to traffic closure due to flooding.
In this study, we widely recruited techniques for capturing changes in river embankments due to flooding and
riverbank erosion, with the aim of confirming the collapse of embankments at an early stage without visual inspection.
We also conducted hydraulic model experiments to confirm their detection performance ,and examined a method
for estimating the erosion status of embankments using an image analysis method using Al.
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Examination of efficient river management based on the performance curve of the levee.
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In 2012, the Yabe River levees broke down due to the occurrence of piping penetration from the foundation ground.
The purpose of this study is to establish a pipe-progression evaluation-method. A pipe-progression in a levee
foundation was evaluated using a seepage analysis which modeled formation progress of a pipe. As a result, it was
confirmed that the local hydraulic gradient at the end of the pipe changed by the length of the pipe and the tendency
of this change depended on the hydraulic conductivity of the pipe. It is considered that pipe-progression becomes
slow and eventually suspended in case of a reduction of a local hydraulic gradient. Some levee-model-experiments
were conducted to confirm that the stop of the pipe progression was a possible phenomenon. It was observed that
the pipe-progression stopped at certain water levels in these experiments. Therefore, the reproduction of the
phenomena proved the applicability of the evaluation approach.
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Study on river management plan utilizing real date.
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Development of levee reinforcement technology to prepare for increased external force due to climate change
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River design methods from the perspective of sustainability.
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Maintenance of River Base Computerization System
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Research on improvement of tangible measures for risk management
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Promotion of R&D on river technology for sophistication of river management.
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Maintenance of information management system that contributes to prevent disaster
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Development of tool that support to consider environmental goal with disaster mitigation
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Development of technique to design river channels in progress of climate change
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Study on sediment and driftwood countermeasures in river channel planning.
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Research for expanding the application of shoreline monitoring based on satellite image analysis.
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Establishment of simplified method for monitoring beach environment

(FFFEHIM AR~ 3 4 )

WIAFIEES VR gE = = i Jnjeg sEEN

EERIIS A= % A

(B B R U#E#&]

WO S B  D AEMA B ORI E 2E THGEMICRE TX 2 X 5125720, W I HEEOWH ) %18
E LT TERSBINAOWSLOEMERFRE] OFEEZWMET L, £, BONTHAEMEL L & ITHREOAEME
BEREEORIEZ ZBIIC T 2 fRE 2 BT 5,

A0 2AEFEIE, WEITERE S VL O A EBRTIE O R A2 08 L. IR OBELEIC S AR DTS D
HEIIBHE TR, AETRWZ EZ2H NI L, FEOHIEOFHEZHRE LIZWEB 7 o — b, FIX
Na xR MEIZX DRI 1 RS-0 OMEREZHIT L, BT - JBHREEIC X 2FH B o0z
THELEBIZ, WEBT U — hEEMT 55 A TCORBBEREERLT,

SfelX, A 2 AR E N LB O A EBRHEORKR A E 2 T, KIBELZEELZ WS RIEMT 57200
FREAEEOMNER 2, £, B - RRESOTRSBINGREZFITL. TRETOREBEER DD
ETHRSMWUOHEDOAEMESFTE~ =27V (), MEREOHMTFEO~Y=27 Vv () ZET 2,

K- BREFRE L I-BFEREFERMTHERE

A study of coastal planning for coastal structures considering disaster prevention and reduction
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Emergency measures on collection, provision methods and means of river information, etc.
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Inundation damage caused by storm surge and high waves has often occurred in recent years. In order to protect
the coastal area from damage caused by storm surge and high waves, it is necessary not only to improve the coastal
dike but also to predict and provide the risk of inundation due to storm surge and high waves at an appropriate time.
This study is to develop a "storm surge and high wave disaster mitigation support system" that predicts the risk of
flooding due to storm surge and high waves with the aim of supporting flood control activities during storm surge
and high waves.
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Research on methodology for beach management and coastal dike design
considering the projected sea level rise
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Senior Researcher WATANABE Kunihiro

The projections of future change in wave condition were investigated for the Japanese coasts. The results showed
that the wave heights will decrease in the frequent averaged wave, and increase in the high wave induced by typhoon
increase. The beach profiles obtained from the Japanese coasts were examined to evaluate the applicability of the
projecting shoreline response to sea-level rise due to climate change. The results show that the method can
reproduce well the past shoreline changes, but need further improvement in projection of sediment transport.
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Research of beach management methods for beach recovering after extreme beach erosion
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Research for the evidence-based detection of cavities in coastal dikes.
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Development of water level information provision system for small and medium-sized rivers by trend analysis using
observed water level
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Research on assimilation method of crisis management type water gauge data suitable for flood forecasting
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Study for revision of "Statistical Processing regulation of hydrological observation data of radar raingauge” and

“Quality check regulation of hydrological observation data of radar raingauge”
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Research on the impact of climate change on drought flow and the setting of adaptation measures
(BFZEII 0 2 AR~ 4 42 )
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Examination on change of rainfall targeted for river planning due to climate changes.
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Development of a system to support decision making of dam operator for flood control operation
(WFIEHIH] BRI ~AFn 3 42 )
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Investigation for utilization of real-data toward enhancement of flood control of existing dams
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Application of high resolution data to river basin management utilizing Common Modeling Platform for water-
Material circulation analysis (CommonMP)
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Development of flood risk visualization method using virtual reality technology
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Fundamental research on evaluation of groundwater level decline due to climate change
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River Department
Water Cycle Division
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Head KAWASAKI Masaki
TN E [iEE S

Senior Researcher NISHIMURA Sorin

The amount of snowfall is expected to decrease due to global warming caused by climate change. As a result,
there is concern that the groundwater level in snowy areas will drop. In this study, we selected a case study area.
Then, using the output results of the climate model and observation data, the amount of snow cover and groundwater
level were organized. This paper gives an overview of the research results.
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Research on real-time levee-breach sensing and inundation forecasting
to cope with an emergency in case of flooding
(WFFEHM] A FCEEEE ~ Al 2 4R %)
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River Department Research Coordinator for Integrated Water Disaster Management HATTORI Atsushi
NAFZEERS  KIEBRAFSE = = & JUIGERpA=

River Department Head KAWASAKI Masaki
Water Cycle Division FEE TR fE—

Senior Researcher TSUCHIYA Shuichi

After the devastating flood disasters by the October 2019 Typhoon No. 19, it is suggested that flood-informing is
an important function of disaster mitigation especially in critical situation when flooding occurs frequently and
simultaneously. The NILIM has developed a flood risk forecast system called "Flood Risk Line", which indicates
(visualizes), as information of the "lines" along rivers, when and where a flood can occur. The paper introduces the
results of research on real-time levee-breach sensing and inundation forecasting methods by applying the real-time
water level computation algorism installed in "Flood Risk Line" System.
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Research on rain and snow discrimination method using polarimetric radar data
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River Department
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In recent years, heavy snowfall has occurred frequently, damage and traffic disruption in areas vulnerable to snow
have become apparent. Real-time distribution information of rain and snow is necessary to reduce the impact of
such snowfall on infrastructure, transportation, and socioeconomics. The current method of grasping the snowfall
area is often different from the actual situation because it is a method of estimating only by precipitation and
temperature. Therefore, in this study, we have developed a practical rain and snow discrimination method using
XRAIN data, which is being developed nationwide by the Ministry of Land, Infrastructure, Transport and Tourism.
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Formulation of manuals for improving water quality in dam reservoirs
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This paper reports on the formulation of manuals for improving the water quality of dam reservoirs.
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Development of a system for effective utilization of multi-purpose dam and water utilization dam against extreme
flood
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Research on systematization of risk recognition and risk response in dam construction projects
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Research on rapid estimation and detection of damage to dams due to earthquakes
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Update and Analysis of Dam and Weir Management Database
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Research on effective utilization technology of maintenance data for technical support of dam managers
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Investigation of risk management measures in dam structures to enhance adaptability to climate change
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Preliminary study on flood risk reduction measures for areas around bridge
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Classification of bridges and adjacent areas damaged by flood, and flood hazard characteristics around bridges
during a flood that exceeds the river channel capacity are studied. The damage differed depending on the type of
the bridges. Itis presented based on numerical flood simulation that the fluid force in the area adjacent to the bridge
is different depending on the presence or absence of the bridge.
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Study for Improvement of flood risk evaluation method based on recent flood disasters.
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Research on influence of flowing down and deposition of sand and driftwoods for assessing flood risk along rivers
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Development of study method for strengthening local resiliency against flood disasters through preventing human
damage and severe housing damage.
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Research on improvement of flood damage reduction activities in communities
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Study on flood damage mitigation measures for securing sustainability of local society.
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Research on raising awareness of flood risk and evacuation promotion method based on flood disaster cases
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Study on disaster mitigation measures in urban areas using flood forecast information
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Development of real-time inundation prediction system in legal flood hazardous areas
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Technical support for flood hazard mapping of rivers for eliminating flood hazard information gap.
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Development of information sharing system for flood damage prevention activities in communities
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