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Urushi has long been known and appreciated as a coating and adhesive material for its many qualities such as 
durability, stability, natural beauty and gloss. The main limitations to its widespread use are its cost, the time-consuming 
extraction and treatment processes, and the complex nature of this cross-linked and heterogeneous material. With this 
work, we aim to improve our knowledge of this complex material by developing new urushi-like materials through the 
replacement of natural urushiol with synthetic analogs. The chemical and physical properties of the new artificial urushi 
will then be characterized by state-of-the art techniques. 
 
Key Words : urushi, lacquer, total synthesis 

 
 



 

The need for sustainable materials to replace petroleum-derived ones has renewed the interest toward a 

traditional resin that has long been used in Asian countries, urushi ( ) or Asian lacquer, originating from 

the sap of Toxicodendron vernicifluum. Urushi is a natural product, a water-in-oil emulsion composed of 

urushiol (60-80%), water (10-30%), gum (3-6%) and enzymes (2-3%). Urushi has a long history as a natural 

material for coating and adhesive applications with both practical and aesthetic advantages, but more 

recently applications of urushi in fields such as biomedical and electronics have been demonstrated.[1-3] The 

durability, high stability and aesthetic beauty of urushi, combined with its renewable nature, have rekindled 

the interest in this material as a potential building block for a more sustainable society. Nevertheless, several 

issues limit the large scale production and widespread use of the material, namely the expensive, time-

consuming extraction and refining process and the requirement for highly skilled labor to collect the raw 

sap and process it. Moreover, the poorly-understood and complex polymerization process that controls the 

hardening of this material and the fact that urushi formulations often include mixtures of several other 

components have also hindered industrial applications of this material. With this work we aim to overcome 

the aforementioned limitations by replacing natural urushiol with synthetic urushiol analogs, deepen our 

understanding of the composition and chemical processes in natural urushi samples and develop new 

optimized urushi-based materials for art conservation (conservation of urushi-based artifacts, especially 

outside Asia, is still very challenging) and novel applications.  

 

  The researchers at ICR have been working on the improved synthesis of simple urushiol analogs from 

renewable resources,[4] according to Scheme 1.  

The researchers at ICR are now focusing on the research on iron-catalyzed synthesis of 3-substituted 



urushiol analogs, as shown in Scheme 2.  

 

 

 

  Furthermore, the efforts towards the total synthesis of the target main component of natural urushiol, (8Z, 

11E, 13Z)-trienyl pentadecylcatechol, are still ongoing, with the development of new methods for the 

stereocontrolled synthesis of the intermediates.  

 

 

  The researchers at ICR will continue to synthesize new urushiol analogs and then mix them with enzymes, 

proteins and gum to obtain new artificial urushi material. The researchers will also continue their work on 

the retrosynthetic approach to urushiol and other phenolic lipids, found in urushi and other Asian lacquers. 

Tamburini and Bonaduce will also continue the characterization of the new artificial lacquer films by 

analytical pyrolysis and thermoanalytical techniques. 
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Durability, ACS Appl. Mater. Interfaces 2015, 7, 26117. 
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3) Qi, Z. et al.: Synthesis and Evaluation of C15 Triene Urushiol Derivatives as Potential Anticancer 

Agents and HDAC2 Inhibitor, Molecules 2018, 23, 1074. 

4) Isozaki, K. et al.: Synthetic urushiols from biorenewable carbon resources: chemical conversion 

of enzymatic degradation products of wood lignin to an ancient yet future coating material, RSC 
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1. Introduction 

The urgent need for sustainable fuels and chemicals, coupled with the imperative to mitigate 

climate change, has driven extensive research into the utilization of renewable resources such as 

lignocellulosic biomass. This challenge is further intensified by the global threat of viral pandemics, 

necessitating innovative solutions that address both environmental and human health concerns. At the 

Biomass Conversion Laboratory, RISH, Kyoto University, significant progress has been made in 

developing advanced pretreatment methods for woody biomass, such as acid-glycerolysis assisted by 

microwave irradiation (1, 2). Glycerol, a green solvent and a byproduct of the biodiesel industry, is 

utilized in this process to delignify biomass, producing lignin-derived antiviral substances (3). This 

delignification step enhances the saccharification process of the cellulosic fraction, releasing sugars 

for downstream applications. The co-conversion of glycerol with the sugars released from biomass 

after glycerolysis not only increases the available resources for ethanol production but also reduces 

the burden of component separation. To further optimize this biorefinery system, we engineered yeast 

strains capable of fermenting glycerol (4) to be mixed with another xylose-fermenting strain (5). This 

integrated biorefinery approach was successfully applied to sugarcane trash, enabling the production 

of antiviral lignin and bioethanol using mixed engineered strains (3). 

2. Aim of the second stage  

Further enhancement of this scenario by focusing on:  

1- Developing another environmentally friendly delignification approach using versatile 

peroxidase (VP) for lignin removal. 



2- Engineering Baker’s yeast to co-utilize acetic acid and convert it to bioethanol, replacing the 

use of sulfuric acid with acetic acid. 

3- Expanding this scenario to produce other bio-based chemicals, such as 2,3-butanediol. 

4- Generating a single-cell yeast capable of converting acetic acid, xylose, glycerol, and glucose 

into bioethanol, eliminating the need for mixed engineered yeast cultures. 

5- Utilizing RNA-transcriptomic analysis to identify key limiting factors during the co-

fermentation of glycerol, acetic acid, xylose, and glucose in hyper-engineered strains. 

3. Results and Discussion 

1- The delignification of rice straw using 

versatile peroxidase (VP) in a membrane 

bioreactor is an environmentally friendly 

approach that removes 35% of lignin during 

pretreatment. This process resulted in 

improvements in glucose and bioethanol 

production, increasing yields by up to 1.5-

fold and 1.4-fold, respectively, as depicted in 

Figure 1 (6). 

2- Co-utilization of acetate and its conversion to bioethanol using engineered baker’s yeast to replace 

the uses of sulfuric acid with acetic acid was studied. The engineered strain accelerated glucose 

fermentation by 342% while co-utilization of acetic acid. In addition, near theoretical ethanol 

production was obtained (Fig. 2). The engineered strain enhanced flocculation to be separated by 

normal gravity, which enhanced the production process (7).  

Fig. 1. Improvement of saccharification, and 
fermentation yields, glucose, and ethanol, 
respectively, using VP treatment. 

Fig. 2. Time course profiles of co-utilization of acetate while glucose fermentation between 

native yeast (black) and engineered strain by this study (red). Glucose consumption, and 

bioethanol production (a), acetate, and cell growth (b). The control strain was abbreviated to C, 

while the recombinant strain was R. 



3- The biorefinery scenario was further 

expanded to explore the production of other 

bio-based chemicals, including 2,3-

butanediol. In this context, the development 

of the first recombinant baker's yeast capable 

of converting glycerol in combination with 

glucose into 2,3-butanediol marked a 

significant milestone. The efficiency and 

capability of this engineered yeast strain are 

illustrated in Figure 2, showcasing its potential in biotechnological applications for sustainable 

chemical production (8). 

4- We further engineered a hyper-yeast capable 

of converting acetic acid, xylose, and 

glycerol along with glucose into bioethanol, 

achieving a conversion efficiency exceeding 

95%. This hyper-yeast was developed by 

heterologously integrating acetic acid and 

xylose metabolic pathways into a glycerol-

fermenting yeast. The resulting strain 

eliminates the need for the mixed cultures 

used in the previous work. Figure 4 

illustrates an example of the co-fermentation 

progress of acetic acid, xylose, and glycerol with glucose (9). The hyper-yeast presents a promising 

solution for the application of an acetic acid-catalyzed glycerolysis biorefinery scenario. 

5- RNA-transcriptomic analysis is a valuable tool for identifying limitations in fermentation rate and 

efficiency. Through this approach, we identified several transcription factors that constrain 

glycolysis and fermentation rate in the hyper-yeast during the simultaneous conversion of glycerol, 

xylose, acetic acid, and glucose. We anticipated that overexpressing these transcription factors 

will further enhance the fermentation rate (Ongoing study).   

4. Conclusion 

We have developed a promising biorefinery scenario utilizing acid-catalyzed glycerolysis. Following 

glycerolysis, antiviral lignin is produced through a simple precipitation step using acetone. This acid-

catalyzed glycerolysis process enhances saccharification, allowing the hydrolyzed sugars and glycerol to 

be efficiently converted into bioethanol. This conversion is facilitated by an engineered hyper-yeast capable 

of simultaneously fermenting glycerol, xylose, acetic acid, and glucose. 

Fig. 3. Conversion of glucose and glycerol to 
2,3-butanediol by engineered S. cerevisiae. 

Fig. 4. Time course profile of fermentation 
capability of hyper yeast to ferment glucose, 
glycerol, xylose, and acetic acid 
simultaneously. 
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This study focused on converting biomass resources with heat/electricity from nuclear energy. Specifically, 
microwave pyrolysis/gasification experiments of biomass in a steam atmosphere were conducted, assuming that heat 
generates steam and electric power is used for microwave oscillation. Cellulose was used as a simulated biomass 
sample, heating via microwave at 800 °C for 2 hours in steam atmosphere. As a result, secondary char formation in the 
reaction vessel was obviously less, compared to the campaigns without steam or heated by electric furnace. Magnetite, 
used as a microwave susceptor is found to be functional and reusable when it is used in the steam atmosphere. 
 
Key Words : Biomass, microwave pyrolysis, steam, fusion  
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In response to the depletion of fossil resources and growing environmental concerns, rapid pyrolysis technology 
utilizing unused woody biomass has gained significant attention. This study investigated the applicability of liquefied 
products and pyrolysis residues obtained through the thermal treatment of Abies sachalinensis wood powder mixed 
with copper or titanium powders. The results demonstrated that copper addition increased pyrolysis residue yield, while 
titanium addition enhanced weight loss. These findings highlight the distinct roles of copper and titanium catalysts in 
woody biomass pyrolysis and provide valuable insights for the efficient utilization of pyrolysis residues and liquefied 
products. 
 
Key Words : rapid pyrolysis technology; woody biomass; copper and titanium catalysts; pyrolysis residues 
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The Fukushima nuclear accident, triggered by the Great East Japan Earthquake, has underscored the enduring need for 
research on environmental radioactivity. Since 2011, we have held 14 interdisciplinary symposia to foster collaboration 
among researchers and discuss disaster prevention and mitigation strategies. In 2024, the 538th RISH symposium, 
renamed in 2021 as the "Support for Fukushima and Radiation Mapping Research Meeting," convened in a hybrid 
format, featuring 84 participants from Japan and abroad. Topics included innovative projects such as a Space Balloon 
initiative and international research collaborations, alongside updates on the KURAMA-II (Kyoto University Radiation 
Mapping System-II), a tool for real-time environmental radioactivity measurement. To address challenges in GPS-
denied environments, such as forests and mountainous areas, we are exploring the integration of Sony’s SPRESENSE 
multi-IMU add-on board. This technology, featuring 6-axis sensors, enables precise posture and positional tracking, 
promising to enhance KURAMA-II’s applications for monitoring environmental radioactivity in remote regions. 
 
Key Words : Fukushima, Radioactivity, KURAMA-II, Real-time monitoring 
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Measurements of vertical CO2 profile were tried by using drone and tower. From the observed data at the tower, vertical 
CO2 profile could not be deduced because the bias between sensors measured separately appears to be unusable. To 
investigate the effect of the rotors of the drone and the time lag of the response of the sensor to the observed data using 
drone, accurate vertical CO2 profile must be deduced from the observed data at the tower. Measurements using drone 
were implemented at several different ascent speeds. When the ascent speed exceeds 1m/sec, abnormally high 
concentrations were recorded at the beginning of the flight. This trial identified several issues that need to be resolved 
for the next. 
 
Key Words : carbon dioxide, CO2, sensor, drone, tower 
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The Vietnamese Mekong Delta (VMD) is one of the world’s most important rice-exporting regions but faces several 
water-related challenges, including sand mining activities and severe riverbed erosion. Previous studies primarily relied 
on cross-sectional bathymetric data from a single-beam acoustic Doppler current profiler (ADCP) to investigate these 
riverbed changes. However, the distance between two adjacent cross-sections often ranged from hundreds to thousands 
of meters, leading to potentially low accuracy in the interpolated results. To improve this accuracy and better understand 
the impact of sand mining on riverbeds, we utilized a multibeam echosounder to measure riverbed elevations along 40 
km of the Tien River in the VMD in June 2024. This reliable measurement examined riverbed elevation's spatial 
variation and determined optimal cross-sectional intervals for bathymetric measurements. The deepest point, located 
near the right bank, was found approximately 1 km upstream of the My Thuan Bridge, with a water depth reaching 
nearly 53 meters. Notably, deep scour holes were often found near areas experiencing significant riverbank erosion. 
This research is a valuable reference for selecting appropriate cross-sectional intervals for future geomorphological 
studies using single-beam ADCP methods.
 
Key Words : Riverbed elevations, bathymetry, riverbed incision, scour hole, Vietnamese Mekong Delta.  

 
Introduction 

The Vietnamese Mekong Delta (VMD) is one of the most important rice exporters in the world. However, it is 
threatened by several pressures, such as riverbed incision, riverbank erosion, water shortages, and salinity intrusion (Binh 
et al., 2020, 2021; Loc et al., 2021; Vu et al., 2024). Riverbeds in the VMD have rapidly incised, from 16 cm/yr in 1998–
2014 to 50 cm/yr in 2014–2017 (Binh et al., 2021). Drivers that cause large-scale riverbed incisions include river damming 
(Binh et al., 2020) and sand mining (Hackney et al., 2020; NG and Park., 2021). The Vietnamese government predicted 
demand for sand from riverbeds in VMD to be around 2.1 to 2.3 billion m3 in the 2016 – 2020 period and projections 
stand at 1.5 billion m3 by 2040. However, how to accurately estimate sand extraction in the VMD remains a big question 
and scientific literature shows that the volume of sand mined is likely to differ significantly from official statistics. 
Therefore, there is an urgent need to examine novel approaches to assess heavily anthropogenic activities such as sand 
mining for sediment budgeting in VMD. There are various contradictory numbers evaluated by conventional approaches, 
in which the most common method is from official statistics through mining licenses. Government reports often do not 
include illegal mining, so the total volume is often underestimated compared to reality. Other research used remote sensing 



data, but the available time, resolution of the image, and validation data from the field survey have also limited the 
applicability of this method. 

Previous studies of riverbed incisions in the Mekong region have used mainly cross-sectional bathymetric data 
measured from single-beam acoustic Doppler current profilers. Thus, Riverbed bathymetry was generated by interpolating 
riverbed elevations from hundreds to thousands of meters apart cross-sections. Consequently, the accuracy of the results 
is limited, which can be improved by using a multibeam echosounder. To improve this accuracy and better understand 
the impact of sand mining on riverbeds, we utilized a multibeam echosounder to measure riverbed elevations along 40 
km of the Tien River in the VMD in June 2024. We aim to 1) examine the spatial variation in riverbed elevation and 2) 
determine appropriate cross-sectional intervals in bathymetric measurements in the VMD with reliable interpolated 
geometric results. This reliable measurement examined riverbed elevation's spatial variation and determined optimal 
cross-sectional intervals for bathymetric measurements. These will be important input datasets for various deep learning 
models to predict geomorphology change and sediment budget. It will support authors in quantifying and assessing the 
sand mining budget; predict the impact of sand mining on the bank collapse, geomorphology, and sediment budget; and 
assess the impact of sand mining and its related consequences on people's livelihoods in the economic and social aspects.  

 
2 Study area and methods 

We measured riverbed elevations along 40 km of the Tien River from Cao Lanh to My Thuan Bridge (Fig. 1) via a 
multibeam echosounder in June 2024. The swath of each measurement line in the longitudinal direction ranged from 20 
m to 100 m, depending on the water depth. The measured data were quality-checked and processed to determine the water 
depth. Riverbed elevations were calculated by subtracting the water surface elevations from the water depths. The results 
represent the geometry of the riverbed in raster format. 

 
Figure 1. The highlighted study area in the VMD from Cao Lanh to My Thuan Bridge. 

 
3 Results 

   The river was shallow near the riverbank and deeper toward the thalweg, depending on the setting of the river sections 
(i.e., the thalweg tends to be in the middle of straight river sections but toward the outer bank of meandering river sections). 
The mean cross-sectional depths in the study area varied from over 10 m to over 50 m. The deepest location was 
approximately 1 km upstream of the My Thuan Bridge, with a water depth of almost 53 m (Fig. 2). Some deep scour 
holes of variable sizes were detected. The locations of scour holes coincided with the locations of severe riverbank erosion. 
This confirmed the numerical results of Binh et al. (2022). 



 
Figure 2. River depth variation around the deepest scour hole in the study area approximately 1 km upstream of the My 
Thuan Bridge. 
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Integrated modeling of hillslope regolith development and subsurface hydrology in 
mountainous watersheds 
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This study established a model for weathering zone development with aim of incorporating ground conditions into 
hydrological modeling to express rainfall–runoff characteristics of a mountainous watershed. By formulating the 
mechanical strength reduction of bedrock due to weathering and linking it to topographical proxies that can be analyzed 
via a geographic information system, thickness mapping of the weathered bedrock became possible. Verification of the 
spatial distribution of the thickness as well as physicochemical properties of the weathering zone remains as a future 
task. 
 
Keywords: weathering zone, strength reduction, rainfall–runoff characteristics, hydro-geomorphic modeling 
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Tropical peatlands in Indonesia, predominantly situated in lowland areas of major river basins, are facing escalating 
risks of consecutive flooding and fire disasters in the recent decades. However, compounding disasters, where floods 
and fires happened at the same place in the same year, rarely happened – about once in 10 to 20 years. The NEX-
GDDP-CMIP6 projects the increasing consecutive dry days (CDD) and 15-day rainfall and as such the compounding 
disasters are likely to be intensified in the future. This report presents the field survey and monitoring to verify the 
occurrences of compounding flood and fire on the ground as well as to understand the uncertainties in the future climate 
datasets on the intensification of compounding floods and fires in the future 
 
Key Words : tropical peatlands, floods, fires, compounding disasters, climate change 

 
 

Tropical peatlands in Indonesia cover approximately 11% of the country's lowland area. The majority of these peatlands 
have been drained and converted to croplands, primarily for oil palm plantations and acacia cultivation. Due to their high 
carbon content, drained peatlands are highly susceptible to fire. Conversely, as part of large river basins on the islands of 
Sumatra and Kalimantan, tropical peatlands are periodically subjected to flooding. Interannual variability, such as the El 
Niño-Southern Oscillation (ENSO) and the Indian Ocean Dipole (IOD), amplifies the magnitude of floods and fires, 
typically occurring once or twice per decade. 

 
Our observations, based on satellite imagery and fire data provided by the Ministry of Forestry of Indonesia, reveal 

that floods and fires can co-occur in the same location within the same year (Figure 1), a phenomenon observed 
approximately once every 10–20 years. 

 

 
 Figure 1. Batanghari River Basin (left); flooded areas (blue) and peat fire areas (red hatching) at the downstream section of the 

Batanghari River Basin during the rainy and dry seasons of 2015, respectively. The pink background indicates peatlands (right). 



In a previous report, we presented preliminary findings on rainfall analysis using the NEX-GDDP-CMIP6 SSP3-7.0 
dataset and river basin-scale simulations to understand the intensification of floods and fires as compounding disasters in 
tropical peatlands. The SSP3-7.0 scenario indicates a robust increase in consecutive dry days (CDD) and maximum 15-
day rainfall (RX15d), suggesting an escalation in compounding disasters from 1–3 events under present conditions to 5–
6 events in the future. 

 
This report builds on those findings by presenting the results of field surveys conducted to verify the occurrence of 

compounding disasters in tropical peatlands, focusing on the Batanghari and Musi River Basins 

To confirm the occurrence of compounding disasters in tropical peatlands in Sumatra, Indonesia, we used remote 
sensing data (Figure 2) to identify recent instances of such events in the Batanghari and Musi River Basins. Between 
September 20 and 27, 2025, we visited these basins and conducted Focus Group Discussions (FGDs) with local authorities 
and fire watchers to better understand the nature and impact of these events. 

 

  
Figure 2. (Left) Inundation and Fire Extent in downstream Batanghari River in 2024 based on Remote Sensing data 

(Right) Location of monitoring tools in Seponjen Village 
 

During the field survey, we installed some instruments to monitor hydrological conditions and the connectivity between 
peatlands and rivers. Some of the instruments were installed for a year and collected some data. The instruments installed 
so far are 2 rain gauges, 1 river water level gauge, 6 observation wells, 5 soil moisture sensors and 1 flow meter located 
in the canal (Figure 2). 
 

We conducted a one-hour FGD in Seponjen Village to gather insights into disaster knowledge and societal behavior, 
particularly among farmers, after extreme events. Participants noted that extreme events, such as major floods or fires, 
occur approximately once every ten years. After such events, crops often fail, and farmers may need time to recover 
financially, leaving their land untended. However, some farmers emphasized the importance of replanting immediately 
after a disaster, believing that another major event is unlikely within the next decade. 

In early 2024, the downstream area of the Batanghari River Basin experienced a three-month flood. Although the 
average flood depth was less than 1-meter, significant crop losses occurred. During the dry season, many areas were 
covered with dried vegetation, increasing the risk of fire. 

We visited two locations where floods and fires occurred within the same year:  
 

 
Figure 3. Survey Location based on FGD and remote sensing data. 



1) Location near Kumpeh River, a tributary of Batanghari River (marked by a green arrow in Figure 3): 
This area experienced prolonged flooding in early 2024, leaving visible flood marks on oil palm trees 
. Fire marks were also observed on untended land adjacent to well-maintained oil palm plantations. FGDs revealed that 

the fire originated from the untended land but was contained due to canal-blocking measures and fire suppression efforts 
such as installing sandbags by plantation managers. 

 
2) Location near Batanghari River (marked by yellow arrow in Figure 3): 

This area also experienced prolonged flooding in early 2024, followed by fires during the dry season. Fires affected 
three villages, covering a total area of approximately 927 hectares. The burned area showed clear flood and fire marks, 
with the peat surface hardened and forming a charred crust (Figure 4). The area appeared unsuitable for cultivation, though 
its maintenance status could not be determined. 

 

    
                                     (a)                        (b) 

Figure 4. (a) Fire scene (b) Flood mark in the survey location near Batanghari River 
 

 
To understand the connectivity between Kumpeh River (peat river) and groundwater in the peat, we collected data 

during the dry season the prolonged flood. The data shows that the peat river oscillated daily with water level difference 
more than 1 meter during dry season, most probably due to tidal effect. During the high flow and floods, the river water 
level did not oscillate. Some small canals with depth about 60 cm and bigger ones with 1-meter depth were built in the 
monitoring sites. These canals were built by the local farmers mainly to define boundary of their farming lands. During 
our visit these canals were filled with water, however, the water did not flow.  

Based on the groundwater observation in the area with distance about 175 m from big drainage canal and 1 km from 
the peat river, the average groundwater level was around 20 cm below the ground. In dry season when monthly rainfall 
was less than 100 mm, the groundwater level dropped below 30 cm and in prolonged dry season where monthly rainfall 
was less than 100 mm in two consecutive months, the groundwater level dropped below 50 cm. In short period of river 
flooding, the groundwater level is relatively stable and does not fluctuate following the river water level. Only during the 
prolonged flooding where the river water inundated the ground uniformly, groundwater level was following the river 
water level.  

 
Figure 5. Observation data at Seponjen Village 

 

Based on the field survey in September 2024, we verified the occurrences of compounding flood and fire disasters in 
the peatlands in Sumatra Island, Indonesia. The inundation and fire extent from remote sensing data was useful to 
understand the location of disasters. It is, however, could not detect a smaller fire event. Whether or not the human 



activities are intensifying the flood and fire cycle, should be further investigated through questionnaire survey. 
The observation data shows that the groundwater level 1 km inland from the peat river is relatively stable and does not 

follow the fluctuations of river water, except when it was uniformly inundated by the river water. The connectivity of 
peat and peat river should be analyzed further using data from other monitoring wells. 
 
 



 
Sediment disaster risk assessment in debris flow fan 
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In this study, a method for evaluating the spatial distribution of the risk of damage within a sediment disaster warning 
area is discussed, and the optimal evacuation method for debris flows is also discussed. As a result, the spatial 
distribution of the risk of damage from debris flows based on the results of numerical simulations of debris flows under 
multiple conditions with different sediment discharge volumes by varying the maximum erosion depth is shown. The 
possibility of selecting the optimal evacuation method for each individual house is suggested using the spatial 
distribution of the risk of damage from debris flows. 
 
Key Words : Debris flow, Sediment disaster, Risk assessment, Evacuation, Numerical simulation 

 
 

 

,  
 

 
2014 8

3 0.1m 0.3m 0.5m
0.5m 3

Level4 3 Level1 3
4

 
1)

iRIC-Morpho2DH iRIC-Morpho2DH

2)   
 

 
Level 4 Level 3 Level 2 Level 1  

1 Level 4 0.1m Level 3 
Level 2 0.3m 0.5m

Level 2 Level 3 Level 1 0.1m  



 
2 0.3m

2
0.1m 0.5m

 
8 Level4 Level4

8 A Level1
10m

Level1 Level2 Level3
 

1 2 Level3 Level2
Level2

 
 

 

 
 

1) Hiroshi Takebayashi, Masaharu Fujita, Koichiro Ohgushi (2022): Numerical modeling of debris flows using basic 
equations in generalized curvilinear coordinate system and its application to debris flows in Kinryu River Basin in 
Saga City, Japan, Journal of Hydrology, 615, Part A, 128636  

2) Egashira, S., Ashida, K. (1992): Unified view of the mechanics of debris flow and bed-load, in: Stud. Appl. Mech. 
Elsevier 31, 391–400. 

1 2 0.3m  



 
 

Integrated understanding of water-sediment dynamics in forest catchment 
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This study aims to establish observation system at Shigaraki forest catchment for understanding integrated water-
sediment dynamics. A hydrological and meteorological observation system has been already installed at the target area 
in 2012. In this study, timelapse cameras were newly installed to monitor slope surface flows on hillslopes. It was 
successfully observed that slope surface flow was generated during heavy flood event. Regarding understanding 
sediment dynamics, a LiDAR launched on an UAV was utilized in this study. Several trial experiments were already 
carried out and a digital elevation model was created. The result was highly comparable with the existing DEM and the 
former one may tend to capture more detail feature of elevation.  
 
Key Words : water-sediment dynamics, surface flow, UAV LiDAR 
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