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. Measures against Flood

1. River improvement in accordance with scientific plan

- Last year, Typhoon No.3 Yagi caused record-breaking water levels in the upper reaches of the Hong
River (Lao Cai and Yen Bai etc.), resulting in flood damage. Apart from this typhoon, floods occur
frequently in various places in Vietnam every year, and measures should be taken to reduce the
flood risk by dredging channels, building dykes, dams and retarding basins, etc. In doing so, the
flow capacity of rivers in the entire basin should be investigated, and measures should be
considered scientifically based on that. | recently gave lectures to IWRP on such scientific planning

methods, and wrote and provided the draft guideline on surveying and planning rivers, so | would

like you to provide guidance to IWRP for their use. 9‘Reference (1), (2)|

- For example, in the upper reaches of the Hong River, river improvement work such as dyke
development would be considered, but if we simply carry out upgrading dyke in the upper
reaches, the water that flooded the upper reaches this time will flow downstream, so the risk of
flood around Hanoi will increase. In addition, there is a section in the Ba River near the border
between Gia Lai and Phu Yen provinces where the river is locally narrow, and this makes it difficult
for floodwaters to flow through, but if the river is widened in this narrow section to make it easier
for floodwaters to flow through, a lot of floodwaters will flow downstream, increasing the flood
risk in Tuy Hoa City. This is not only true of the relationship between upstream and downstream
areas, but also of the relationship between tributaries and the main river, and as Director General
Mr. Luan pointed out the principle at the workshop on collaborative disaster prevention dialogue
with the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) of Japan in November
2024. Therefore, we need a plan based on the flow capacity of the rivers in the entire basin, and
measures in line with that plan. Annual budget request and allocation should also be based on
such scientific plans.

- At the upstream of the Hong River, there were also cases where the dyke collapsed due to
overflowing water washing out the backside of the dyke (confirmed during a visit to Viet Thanh
Commune, Tran Yen District, Yen Bai Province) by the Typhoon Yagi. In Japan, technology to
reinforce dyke has been introduced so that they do not collapse even if floodwaters overflow, and
there is also room to consider such technology.

- Following the flood in last July, there was flood damage due to overflowing water in the Tich and
Bui rivers in western Hanoi in Typhoon Yagi of last September as well. Once flooded, the water
does not recede for about half a month, as the topography makes it difficult to drain the water,
which is hindering the development of western Hanoi. It would be desirable to improve the flow

capacity and drainage capacity by widening and straightening the river downstream. The result of

risk mapping survey in Day River by the MLIT may also be reference for this matter. 9
(3)

2. Dissemination of information and improvement etc. on flood control operation by dams



In Vietnam there are many dam reservoirs, including those for hydropower generation and
agricultural purposes, which are also used for flood control. Although the operation of such dams
can cause damage if it is not carried out properly, there are also many cases where the operation
of the dams has been successful in reducing damage.

As an example, in the Typhoon Yagi, the four major dams in the Hong River basin (Son La, Hoa
Binh, Thac Ba, and Tuyen Quang) lowered their water levels in preparation for flood a few days
before the flood arrived, based on the Prime Minister's Decision on the Operation Procedures
between Reservoirs (No. 740/2019/QD-TTg) and the instructions of the National Committee for
Disaster Management. The lowering of water levels over the past few days has allowed an
additional capacity of over 600 million m3 to be secured. These dams were also able to
significantly reduce the flow of water during the flood peak. It is thought that the flood control
measures taken by these dams have helped to reduce flood damage downstream. 9
As | have previously shared the discussion and recommendation, in the flood of the Huong River in
November 2023, the three major dams in the basin (Binh Dien, Ta Trach, Huong Dien) lowered
their water levels in preparation for flood about four days before the flood arrived, based on the
Prime Minister's Decision on the Operation Procedures between Reservoirs (No. 1606/2019/QD-
TTg) and the instructions of the Thua Thien Hue Provincial Disaster Management Committee. As a
result, additional capacity of 87 million m3 was secured, and without this, there would have been
a possibility that the inundation would have been nearly 30% larger than it actually was. In
addition, if the water level lowering were not conducted thanks to the JICA grant aid project,
which took place from 4 days to 2 days before the flood arrived, there would have been a
possibility that the inundation would have been nearly 10% larger than it actually was.
~>[Reference (5)

it is important to gain the understanding of the public by clearly communicating information about
actual situation on flood control by these dams and the result on the reduction of damage through
it.

On the other hand, we should have the PDCA cycle, by considering whether we could have done
better by looking back at the actual situation of flood control, and then applying the lessons
learned to future. For example, as has already been pointed out by MARD, it is also important to
review the Prime Minister's Decision in light of the flood in the Typhoon Yagi. For example, the
current decision states that the first half of September, when the recent floods occurred, is the
“Late Flood Period (August 22 - September 15)”, and the water level restrictions are looser than
during the “Main Flood Season (July 20 - August 21). Due to the climate change, there is a
possibility that typhoons like this one will strike in the future, so it is considerable that the main
flood season will be extended to mid-September. There is also room for more precise operation by
utilizing rainfall forecasts for up to about three days in advance, as was done in the JICA grant
project for the Huong River. VNMHA is already carrying out observations and predictions of rainfall

using 10 radars to cover the whole country, and the accuracy of these observations has been



improved thanks to JICA technical cooperation project, which was carried out until 2023. We
should continue to work with VNMHA to make use of this observation data in real time for
activities such as dam operation and disaster risk reduction, and to be able to predict the amount
of water flowing into dams.

- Besides, we are preparing a request for new technical cooperation from JICA and the Japanese
government with the aim of establishing the technology on the Huong River and expanding it to
the Ba River, and we should continue to promote this request.

- In addition to operational improvements, it is also possible to consider modifying the dams
themselves to increase the amount of water they can hold. This is because in all four of the above
dams, only approximately the upper third of the dam body height is being utilized for operation,
and the rest is dead water capacity (i.e. a section where water or sediment are constantly
accumulating). Especially Son La Dam is made by concrete, and if additional discharge gates are
installed in low-lying areas, the currently dead water capacity can be used for flood control and
power generation. Since construction work to add discharge gates to concrete dams under

operation is also being carried out in Japan, there is also room to consider seeking cooperation

from the Japanese government and companies. ->[Reference (6)

3. Risk assessment and land use control etc. using it

- In the Typhoon Yagi, flood of the Hong River also caused inundation in residential areas outside the
dyke in Hanoi, too. It seems that the residents' awareness of flood risk has declined due to the fact
that there have been no floods in the past 20 years, and there were some residents who did not
evacuate despite the calls to do so. It is important to promote evacuation and to control the
development of settlements and development outside of the dyke, as MARD has been working hard
to do so up until now, and we should also refer to the risk map by MLIT (developed for Hong and

Day Rivers last year; planned to be developed from this year to next year), and consider which areas

of development should be halted with high priority. 9|Reference (3) (report)‘

- As | have shared on our website before, in Japan, as urbanization progresses in the basin of the
Tsurumi River, which is close to Tokyo and Yokohama, there is a concern that flood risk will increase
if such urban development continues. In order to address this, they have made it a requirement for
development projects to include facilities for storing rainwater, and they have prohibited the use of
areas with a high risk of flood for housing, etc., in order to conserve green spaces and farmland. The

central government, in particular the VDDMA, and local governments should work together to

promote such risk-based land use regulations. —|Reference (7)

4. Provision of information on river information in an easy-to-understand way
- While some information on river water levels is available on websites, it would be helpful if
information on water levels of upstream sections could also be made available, as this would be

useful for communities and residents preparing for evacuation, etc. It would therefore be desirable



if information on water levels in rivers nationwide could be viewed on a single website. It would
also be helpful if the website also provided camera images of the rivers and the river water level
forecasts published by the VNMHA. 9

- It would be good if the river hazard maps created in various projects to date were also published
on the website and could be easily viewed by residents and related organizations.

- It is also important to record the depth of inundation as risk information to future generations. It
would be useful to install nameplates on existing poles (e.g. power poles) and house exteriors
while the traces of flood are still visible or while residents' memories are still fresh. In Japan, such
activities are being carried out commonly, and in Hue and Hoi An, too, there are many signs
around the city that show past flood records, which is a good initiative. | hope that consideration

will progress in such initiative in the future in various places that were affected in the Typhoon

Yagi. >[Reference (9)

5. Measures against riverbank erosion

- Riverbank erosion frequently occurs in rivers in Vietham. For example, in the Quang Hue River,
which is part of the Vu Gia-Thu Bon River system, the riverbank was heavily eroded after a flood in
October 2022, and this has become a problem.

- There are two main types of work to prevent riverbank erosion: (1) directly protecting the
riverbank with “bank protection”, and (2) using “river groyne” to avoid strong flow (thalweg) away
from the riverbank. In particular, regarding (1), as | have previously explained on our website using

an excerpt from a drawing in a MLIT's standard, it is important to ensure to install “foot

protection”. —>‘Reference (10)|

- As for measures against riverbank erosion, technical guidance was provided in the JICA technical
cooperation project, the Project for Building a Disaster Resistant Societies in Central Region in
Vietnam” from 2009 to 2012, and measures were implemented on the Huong and Thu Bon Rivers
in central Vietnam. The riverbanks in both of sites are still stable today after more than 10 years,
and the effectiveness of the measures can be confirmed. In addition, in Quang Nam Province,
many additional groynes have been constructed in the same way on the Thu Bon River as those

constructed at that time, and | think this is a wonderful thing.

Il. Measures against flash floods and landslides

1. Construction of sabo dams for flash floods, and early warning systems and countermeasure
works for landslides

- In order to prevent flash floods, we are currently working with JICA on a project to construct an
sabo (erosion control) dam in Nam Pam Commune, Muong La District, Son La Province. We are
also requesting the Japanese government and JICA to support constructing multiple sabo dams in
the same river basin. We should hurry up the procedures (document preparation, etc.) within the

Vietnamese government for the official request.



- In addition, after investigating the damage and the mechanisms that caused the disaster, if it is
thought necessary to proceed with the construction of more sabo dams in other areas, or to
promote the early warning system or works for landslides, it would be good to proceed with these

measures.

2. Detailed risk assessment and mapping of flash floods and landslides

- With regard to the risk assessment (mapping) of flash floods and landslides, MONRE is to take the
lead and MARD is to cooperate in the project stipulated in the Prime Minister's Decision No. 1262
of 2023, but the maps at a scale of 1/50,000 (a rough scale that can be created from aerial
photographs) stipulated in the Prime Minister's Decision are not useful for evacuation actions or
land use planning in actual fields. On the other hand, maps with a scale of 1/10,000 or more
(detailed scale based on topographic maps, etc.) which will be created in high-risk areas would be
used for evacuation and land use planning.

- | understand that there was a proposal to develop detailed risk maps at the village level after
Typhoon Yagi, but in Japan, such detailed maps based on topographical maps etc. have been
published nationwide in Japan, and the technical cooperation project with JICA are experimenting
with the creation of such maps, and especially in Yen Bai City, Yen Bai Province, which was affected

by Typhoon Yagi, such maps are also going to be created additionally. Therefore, | hope MARD to

contribute to and develop these methods. $|Reference (11)|

3. Advance road closures based on rainfall etc.

- Although many flash floods and landslides occurred along the roads in the Typhoon Yagi, the
Minister of MARD had recommended stopping traffic in advance, and if road closures had been
carried out actually in advance, it is thought that the damage to vehicles and people could be
reduced. In addition, in response to Typhoon No. 4 Soulik, the roads in Son Tra District, Da Nang
City, were actually closed in advance, which was a wonderful response.

- Even in cases other than typhoons, which are easy to predict, it is desirable to prevent damage by
closing roads before disasters occur based on observed continuous rainfall and hourly rainfall.
9|Reference (12)‘

lll. Measures against natural disasters in general
1. Securing pre-disaster Investment for disaster risk reduction
- Based on the points | have discussed so far, | believe it is important to promote disaster risk

reduction by securing pre-disaster investment in the government budget. | also believe that it is
important for the VDDMA to scientifically analyze the effectiveness of such measures and explain
it, and to secure the necessary budget within the government budget.

- For reference, in Japan, approximately 1% of the annual expenditure (initial budget) is allocated to

flood and sediment disaster risk reduction measures, amounting to 800 to 900 billion yen,



approximately 6 billion US dollars, each year (in addition to this, supplementary budgets are
allocated frequently), and most of this is used for pre-disaster works. It can be said that the
cornerstone of Japan's economic development is the gradual reduction of disaster risk through the

continuation of such investment.

2. Promoting evacuation etc. and making residents feel disaster risk reduction as personal matters

- As mentioned above, there would be a concern that residents' awareness for disaster prevention is
declining in areas where disaster risk has decreased, but we should promote reliable evacuation
and disaster prevention actions by raising the awareness. To do this, it is of course useful to
provide information about risk as mentioned above, but it is also necessary to have initiatives that
not only provides information but also encourages residents to think by themselves about the
actions they should take based on that information, and it is thought that this is the only way to
actually link to evacuation and other actions.

- In Japan, too, initiatives are being taken to give people the opportunity to think for themselves,
such as through workshops where people make maps summarizing disaster prevention tips while
considering the disaster risks in their own area, or playing card games about disaster prevention
actions. In particular, the initiative called “My Timeline”, where each person makes a chronological

action plan in advance about what actions to take in the event of a disaster, is being widely

implemented in various parts of Japan, partly due to an appeal from MLIT. 9|Reference (13)‘

- It is also useful to prepare handbooks on disaster prevention that are created with eye-catching
visuals that will encourage people to pick them up, and to raise awareness in schools and other
places using teaching materials that encourage people to think by themselves. | think that it may
be helpful to refer to the Japanese disaster prevention handbooks, “DISASTER PREPAREDNESS
TOKYO (Tokyo Bousai)” and “Aomori Omamori Note”, which | have translated into Vietnamese and
shared. 9‘Reference (14)‘

- In addition, MLIT has been running a campaign to raise disaster prevention awareness, and in

recent years it has been considering and compiling measures to “make residents feel that disaster

risk reduction as personal matters”. 9|Reference (15)|

3. Improvement in statistics on disasters

- When trying to assess disaster risk, to take measures to reduce risk through pre-disaster activities
based on that assessment, or to raise residents' awareness of disaster prevention and to
encourage them to take action, it is not possible to make appropriate assessments or take
appropriate measures without having data on actual disasters. When referring to the data on the
occurrence of disasters in Vietnam, it can be sometimes found that the damage caused by a
certain typhoon is simply summarized as “storm”, and in many cases it is not clear whether the

actual damage was caused by flood, landslides or flash floods. Rather than simply labeling it as



“storm”, it is necessary to identify the actual damage caused by what kind of event, and | think that

the issue for the future is to improve the ability of local officials to make such identifications.

IV. Disaster recovery and Build-Back-Better

1. Improving post-disaster needs assessments and procurement of relief supplies

- Just after the damage of the Typhoon Yagi, emergency needs assessment surveys were carried out
by the Joint Assessment Team (JAT) organized by the VDDMA and DRRP immediately after the
disaster. | also participated in the assessment of some areas in Lao Cai and Yen Bai Provinces from
September 12th to 14th.

- The officials whom we met seemed to be very busy at that time, and with suspended
transportation between regions, it seemed that they had not yet been able to consolidate the
support needs of each region. There were also comments about the difficulties they were having in
coordinating relief supplies. From this, it seemed to me that it would be quicker and more efficient
to gather some information on needs from officials without visiting and use that as a reference to
estimate needs first, and then visiting after several days. Also, while local government are busy
collecting disaster information, searching for survivors, and carrying out recovery work, | felt that it
would be desirable to make the process of receiving and distributing supplies more efficient by
having outside personnel stationed there for a while.

- In addition, at that time, | myself made an effort to understand the actual situation of the disaster
in various places and share it with the members. Since understanding the actual situation of the
disaster is strongly related to selecting survey points and understanding the extent of damage, in
the case of conducting similar surveys in future disasters, not only experts in the field of each need
but also an expert in disaster itself (civil engineer) who can understand the actual situation of the

disaster should definitely participate.

2. Assessment of the damage situation using satellite information and outside personnel

- It is important to assess the damage situation in order to carry out search and rescue and recovery
work smoothly.

- In this case, as | provided information on September 18, satellite observation information from
Sentinel Asia and other sources can be used as a reference. By using optical satellites to monitor
changes in the ground surface, it is possible to identify the locations of flash floods and landslides,
and by using SAR satellites to monitor the surface of the water, it is possible to identify the
locations of inundation. These observations need to be carried out at the right time (especially to
identify inundation areas), and although the accuracy is often insufficient, it is desirable to
investigate the disaster situation by utilizing this satellite observation information as well as other
information, since in the immediate aftermath of a disaster, road access to the disaster area is

often not available and it is not always possible to get a full picture of the damage.



- Also, as local governments (provinces, districts) that have been affected do not have sufficient

personnel, it is considerable to support the assessment of damage situation using outside

personnel. In Japan, after huge disasters, MLIT gathers highly skilled staff (engineers) from outside

the affected areas and dispatches them to support surveys. Such MLIT’s survey teams are called

“TEC-FORCE”. Thanks to the publicity of their activities, they have been increasing their name
recognition through their many achievements since their establishment in 2008, and recently,
there are many students who apply to work for MLIT as they will to work as a TEC-FORCE member
in the future. 9‘Reference (16)|

3. Emergency restoration, urgent project

- When carrying out emergency restoration work on damaged facilities, it is important to set not
only a long-term goal but also a short-term goal for restoring and reconstructing the facilities
within a few years, and to work intensively towards achieving that goal. Setting such goal will also
provide a useful basis for explaining the need to secure a budget for construction work.

- In Japan, in order to prevent the same areas from being affected again, intensive countermeasures

(such as dyke repairs and dredgings) are often carried out over a period of 3-5 years as 'urgent

projects'. In order to do this, MLIT often sets up temporary offices in the affected areas.

(End of document)
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Guideline for surveying a river and planning flood control (draft)

1. Surveying a river

1.1. Significance of survey of river channel characteristics

Individuality (Characteristics) of Rivers

Each river has its own individuality, which is formed by a combination of factors such as topography
and geology based on past tectonic movements, volcanic activity, uplift and subsidence, etc., as well
as the effects of flow, sediment production and human impact. Even the same river has different
channel characteristics longitudinally, in different sections.

Because of this individuality, measures that succeeded in one river may not necessarily be
successful in another, and measures that succeeded in one section may not necessarily be successful
in another. Conversely, it can be said that it is easier to succeed when applying measures that have
succeeded in rivers or sections with similar channel characteristics, so it is extremely important to
first understand the channel characteristics of the river and the channel characteristics of the section
when considering measures.

Furthermore, it is not uncommon for the river to respond to the measures taken, changing the
channel characteristics and resulting in a worse outcome. For this reason, it is important to predict
how the river will respond to the measures, and it is desirable to make adjustments and modify the
measures while monitoring the response (this approach is known as adaptive management). It is also

desirable to design the measures with the river's response in mind.

[Supplementary note] Topography formed by rivers

There is a lot of topography around rivers that has been created by rivers in the past. Rivers that
emerge from mountainous areas flow through “valley plain” before emerging onto the plains, and
depending on conditions such as the amount of sediment carried by the river, “alluvial fan” is formed,
or “river terrace” is formed as the river carves out the landform. In “flood plain”, the river changes
the location of its channel as it floods, leaving behind “old channel”, and “natural levee” is formed by
sediment deposits during flooding. Near the mouth of the river, the river channel splits into several
branches and spreads out to form “delta”, and “sand dune” form along the coastline, with a “back
marsh” forming behind them. Figure 1 shows examples of such topography created by rivers, and it
is possible to read the characteristics of the river and the section to some extent from these
topographic features.
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[Figure 1] Topography formed by a river

[Supplementary note] Scales, hierarchical structure of river channels

In order to grasp the individuality of rivers and river sections, it is good to look at rivers at various
scales. The largest one is the “river basin scale (1km to 100km)”, and it gradually becomes more
detailed with the “segment scale (100m to 10km)”, “reach scale (10m to 1km)”, “unit scale (1m to
100m)”, and “micro scale (0.1m to 10m)”. As shown in Figure 2, river channel characteristics are made
up of a hierarchical structure of various scales, and the characteristics of larger scales affect those of
smaller scales.

While mentioned earlier that it is easier to apply successful measures to rivers or sections with
similar channel characteristics, what is extremely important in surveys for planning flood
countermeasures is to grasp the characteristics at the “segment scale”, which is a large-scale scale. It
is also sometimes desirable to look at the sub-segment scale, which is a segment scale divided into a

few.
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[Figure 2] Scales, hierarchical structure of rivers )



1.2. Preliminary preparations and surveys to grasp the characteristics of rivers and
sections

Topography and shape of the river (especially the longitudinal and cross-sectional shape of the
riverbed) and drawings of the dyke and facilities

In order to understand the characteristics of a river, the first information that should be checked is
the topography and shape of the river, in particular the longitudinal and cross-sectional shape of the
riverbed. For this reason, survey results are important, and it is desirable to accumulate the results of
cross-sectional surveys carried out at intervals of approximately 200m in the longitudinal direction on
a regular basis (at least every 5 years). The interval and frequency of the surveys, etc., should be
adjusted based on the scale of the river (e.g. river width).

In addition, in order to plan for flood prevention, it is desirable to obtain as much information as

possible including drawings of dykes and other river facilities.

Checking longitudinal changes in slope, river width, etc. based on river topography data
(upstream/downstream balance)

Once obtaining river topography data, it is good to check longitudinal changes in slope, river width,
etc. In places where the river width changes suddenly, the characteristics of the river channel often
change too.

Also, although the width of a river generally increases downstream, there are also places where
the river becomes narrower downstream, or where there are constrictions (narrow points), and in
such places there is a risk of overflow because the floodwaters have difficulty flowing downstream.
For this reason, it is important to pay attention to the balance between upstream and downstream
like this.

Past disaster history (records of water levels and flood, riverbank erosion, sandbars, etc.)

It is important to collect historical water level data, especially data on past floods, and if available,
simulation results. It is also important to understand the history of riverbank erosion, sandbar
fluctuations and other changes in river channel conditions. This will help you to identify weaknesses
in relation to flooding, riverbank erosion, etc., and will provide important information for flood
countermeasure planning. In addition, it is essential to maintain such data, including the
topographical data mentioned above, in order to explain the planned countermeasures both

internally and externally.

Segment

As mentioned previously, it is important to understand the characteristics of the river channel at
the segment scale. When dividing a river into segments, it is best to divide it into sections with similar
bed slopes, focusing on points of change in the topography, such as the confluence of tributaries and

the divergence of distributaries, as well as changing of longitudinal slope. If the survey data
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mentioned previously is available, it is possible draw a more accurate longitudinal slope (however,
even if you don't have the survey data, you can draw the shape of the topography to a certain extent
using Google Earth).

If dividing the river into sections with similar bed slopes, the river channel characteristics within
each section will be more or less the same.

For this reason, when surveying a river and planning flood control, it is common in Japan to divide
the river into segments 1, 2, and 3 according to the bed slope, as shown in Table 1 (the characteristics
of mountain rivers vary greatly, so it is difficult to express them as a single segment, but for
convenience they are sometimes referred to as segment M). When understanding these segments, it
is easy to imagine the characteristics of those sections to a certain extent. For example, it is known
that the size of the sediment on the riverbanks and riverbeds is roughly the same in each segment.
As mentioned before, it is easier to succeed if applying measures that have succeeded in rivers or
sections with similar channel characteristics, so it is important to check their segment when applying
measures from other rivers.

Segments are also roughly consistent with the characteristics of the topography around the river.
Specifically, as shown in Figure 3, it is general that segment 1 appears at alluvial fan, segment 2

appears at flood plain with natural levees, and segment 3 appears at delta.

[Table 1] Classification of Segment

Classifi- | Segment M | Segment 1 Segment 2 Segment 3
cation 21 22
Geography |._Mountain | _Alluvial Fan . Delta
. Valley plain
5 Natural Levee
Gradient Various 1:60 - 1:400 - 1:5,000 1:5,000 -
(slope) (Generally 1:400 flat
steep)
Riverbank | Various, Thin layer | Lower layer is mixture of |  Silt and
Material including | of sand/silt sand/silt/clay clay
rocks (same as (same as riverbed)
riverbed)
Extent of Various Few Various
Meandering meandering (Large or
small)
Bank Heavy Medium (Big, if riverbed Weak
Scouring material is large)
Average Various 0.5m-3m 2m - 8m 3m-8m
depth
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[Figure 3] Segments and the topography around the river (©

[Supplementary note] Points to note when checking riverbed materials

Although the size of riverbed materials is roughly the same for each segment, it is important to
note that riverbed materials are also affected by characteristics on a smaller scale than segments.

For example, if there is a sandbar in the river channel, fine sand may accumulate locally depending
on the position within the sandbar. If the river channel meanders, large riverbed materials tend to
accumulate on the outer riverbank, and small riverbed materials tend to accumulate on the inner
riverbank. In addition, the local effects of structures cannot be ignored, and for example, the
phenomenon named armoring (or armor coating) is well known, where, after a dam has been built,

only large gravels remain downstream because sediment from upstream no longer flows downstream.

Field survey with projections based on the segments

Since it is possible to predict the characteristics such as the riverbed materials to a certain extent
based on the segment classification, it is advisable to visit the site and check the situation based on
such predictions.

When visiting the site, it is also advisable to be aware of the river from a broad perspective, and in

particular, to imagine how the water flows during a flood.

1.3. Preliminary preparations and surveys to grasp the characteristics of the
surrounding areas of the river

Shape and topography of the river basin, and land use (population, assets)

The shape and topography of the river basin, land use (e.g. housing, offices, factories, rice fields,
etc.), including population and asset conditions, should be understood. When planning flood
countermeasures, it is important to understand how flood will spread, and how damage will occur
(and, by extension, where the weak points will be). As discussed later, this information is also
necessary for examining the cost-effectiveness of countermeasures, so it is good to have detailed data

that allows for detailed examination. As mentioned before, topographical information can be
6



obtained to some extent from Google Earth, and information on land use can sometimes be obtained
from satellite observations.
And as mentioned before, topographical information on river basins in particular can be used as a

reference for segment classification, and it is also useful for visualizing how rainwater flows into rivers.

River facilities such as dams

In order to plan flood countermeasures, it is necessary to understand the current state of rivers,
and as discussed later from the perspective of flow capacity, it is also important to organize

information on the status of river facilities such as dams, as well as the topography of rivers.

Past disaster history (flooding, inundation, riverbank erosion, etc.)

In order to understand the trends in the occurrence of flood and inundation damage, it is necessary
to understand the circumstances of past disasters, and flood risk maps are also useful information, if
created, for understanding trends.

Itis desirable to keep track of as much information as possible, not only about flood, but also about
changes in river channels, such as riverbank erosion and sandbar formation, and the history of past

plans and countermeasure implementation.

2. Planning flood control

2.1. Deciding the target

Based on surveys of rivers and surrounding areas, imagining the damage and considering possible
countermeasures

When drawing up a flood prevention plan, it is important to imagine the damage that could be
caused and to consider the countermeasures that could mitigate such damage, based on the
characteristics of the river and surrounding areas that we have looked at so far, the history of past
disasters, and also with reference to the experiences of other rivers. Specifically, imagine where the
river is likely to overflow, where riverbank erosion is likely to progress, and based on this, where
particular attention should be paid to in terms of flood prevention.

Deciding the scale of flood (discharge) to be targeted for countermeasures

In flood countermeasure plans, the scale of flood to be targeted for countermeasures is basically
based on the largest flood that has occurred in the past, and the goal is often to safely flow its
discharge without overflowing. If a river overflowed during a past flood, and countermeasures is
planned to take to prevent it from overflowing again, the discharge will be greater downstream than
the actual flood because the flood will flow downstream, so it is necessary to make a plan taking this



into account. To do this, it is necessary to estimate the discharge that overflowed from the river, or
to estimate the discharge in case without overflowing based on the rainfall amount using a simulation.

Once the target flood scale (discharge) has been decided, if it is thought that it will take too much
time or budget to take measures, it may be possible to set a smaller discharge as an interim target as
a step-by-step measure.

Conversely, if it is thought that there is a high possibility of a flood larger than the largest flood that
has occurred in the past occurring based on the situations of other nearby rivers, etc., it may be
possible to set an even larger discharge as the target. In this case, it may be possible to set a target
based on statistics, for example, “once in 100 years”.

When deciding on a target, it is common to use a “reference point” that is an important location
for the river (for example, a location close to the city center) and where hydrological observation data
can be obtained, and to use the discharge at that point as a guide. However, it is necessary to consider
the entire basin, including the upstream and downstream areas and tributaries, rather than just this

one point.

Discharge Diagram

Based on the target that has been decided, a “discharge diagram” should be created to show the
amount of flow at each point on the river. As shown in the example in Figure 4, the diagram shows
the target flow for each point, including the upstream and downstream areas and tributaries,

including the “reference point” mentioned above.

(m3/s)
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[Figure 4] Example of Discharge Diagram

Deciding what water levels are acceptable (Hight Water Level, HWL)

The water level which the planned flood would safely flow below is called High Water Level (HWL).

HWoLs are set continuously along the river.



Generally, if the HWL is set higher, it will be possible to flow more floodwater, but this will mean
planning for higher dykes, which will make it harder to drain water from the tributaries, and the water
level will be more likely to rise even with small- to medium-scale floods, and there is also a risk of the
dyke break during a major flood, causing significant damage. For this reason, the basic approach is to
set the HWL as low as possible, and specifically, as shown in Figure 5, care should be taken to set the
HWL at the height of the ground or within the maximum water level of past floods. When actually
designing dykes of rivers, it is standard to add freeboard of 0.6m to 2m depending on the scale of the

river (scale of flood flow) to the top height, taking into account the waves and swell during flood.

High Water Level

High Water Level

[Figure 5] Setting High Water Level (HWL)
2.2. Planning measures to prevent flood overflowing

Understanding and calculating the current flow capacity

In order to understand the extent of the gap between the target and the current river channel, the
flow discharge that can flow below HWL in the current river is calculated for each point. This flow
discharge that can flow in the river channel is called the “flow capacity”. As mentioned previously,
focusing on the river width alone can give some idea on ease of flow and the balance between
upstream and downstream, but it is more accurate to evaluate the situation using this flow capacity,
which focuses on the amount of floodwater (m?3) flowing per second (i.e., m3/s).

In a river like the one shown in Figure 6, if the flow is uniform (the flow does not change from place
to place), the discharge can be easily calculated using Manning's formula as follows:

1 21
v=—R31>
n
Here, hydraulic mean depth, R = A/S (= A/w) [m] (where S is the wetted perimeter, the length of
the side of the cross-section that is in contact with the ground. In the case of rivers where the river
width is sufficiently large compared to the water depth, this can be approximated to the river width,
w.)
Manning's roughness coefficient, n, differs depending on the riverbed material, etc., but for
example 0.025 [m/3:s].



In this case, the average flow velocity is v = 2.33 [m/s], and multiplying this by the cross-sectional
area gives the discharge of Q = 1,165 [m3/s].

Calculations based on the assumption of uniform flow are often used in calculations for agricultural
irrigation channels, etc., but they are not used in calculations for actual river flood. This is because
the flow of a flood is not uniform flow, but non-uniform flow (flow that changes depending on the
place). Therefore, it is common to calculate the discharge capacity using non-uniform flow
calculations that focus on energy conservation.

When calculating the discharge capacity, it is necessary to take into account the factors that make
floods difficult to flow through, such as the river width shrinking, becoming more gradual,
meandering greatly, and the presence of sandbars, trees, bridge piers and other facilities that obstruct
the flow, as shown in Figure 7.

The calculation of flow capacity using non-uniform flow calculations is explained in the Appendix.

Width w

200m
average

velocity v,
?m/s

Gradient / _ _a.f
1/1,000 ‘
(0.1%)

c;‘oss-séctional area
A500m2

[Figure 6] Example of river channel for calculation of discharge
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[Figure 7] Some factors that make floods difficult to flow through
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Flow capacity Diagram

Once the flow capacity for each point has been calculated, a graph should be created with the
river's longitudinal direction as the horizontal axis and the flow capacity at that point as the vertical
axis, as shown in the Figure 8. This is called a “flow capacity diagram”.

The factors that make floods difficult to flow through, mentioned above, would be expressed as
locally small flow capacities in this flow capacity diagram, so it is advisable to refer to this and analyze
its background when considering the factors.
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[Figure 8] Example of flow capacity diagram

Consider countermeasures based on characteristics of each section and flow capacity diagram

Based on the flow capacity diagram, possible countermeasures would be considered focusing on
sections where there is a gap between the current situation and the target.

If the current flow capacity is slightly lower than the target, it is thought that the flow capacity can
be secured by taking local countermeasures such as excavation and tree cutting based on the current
river channel.

In cases where the current flow capacity is significantly insufficient but it seems likely that the
target flow capacity can be secured through river channel improvement alone, then the possibility of
carrying out extensive excavation of the riverbed and riverbanks would be considered.

Furthermore, in cases where the current flow capacity is significantly insufficient and it is expected
that river channel improvement is not insufficient, then widening of the river and raising of the dykes
may be considered, but as raising the dykes means raising the HWL and, as mentioned above, this is
basically undesirable. Other possible measures include the flood storage at upstream of the section
such as construction or upgrading of dams and development of retarding basins, which can reduce
the target flow rate to be discharged through the river channel.
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Possible typical countermeasures and side effects (especially the “response” of rivers)

Specific measures would be considered based on the gap between the target and the current
situation, but it is important to be aware that there may be disadvantages as a side effect of
implementing the measures. In particular, because the function of the river itself (sometimes called
the “response of the river”) can cause changes in the environment in response to measures taken in
the river channel, often resulting in undesirable effects, so it is necessary to refer to the experience
of other rivers and sections with similar characteristics, and to monitor environmental changes after
the measures have been taken, and to take measures for improvement as necessary.

The following are specific examples of flood control measures that are generally considered and
their side effects including responses of the river.

1) River channel excavation and tree cutting

This is a measure to the space within the river channel and thereby secure the flow capacity by
removing the sediment and overgrown trees.

Since it is not rare for sediment to accumulate again in the excavated area or for trees to grow back,
monitoring after taking measures is essential.

In addition, problems can arise where riverbank erosion is likely to progress due to changes in the
way of floods and sediment flowing as a result of river channel excavation, etc.

Furthermore, since tree cutting can result in the loss of valuable natural resources for the local area,
it is desirable to consider the positioning and importance of trees in the local area when carrying out
tree cutting.

2) River widening

This is @ measure to secure the space within the river channel and thereby secure the flow capacity
by widening the river by setting back the riverbank and the dyke.

In many cases, compensation is required for the land along the river, and if there are already
residential areas, then care is needed because it would be necessary to relocate many houses and
infrastructure.

In addition, as with the aforementioned river channel excavation, there is a possibility that
problems could arise where the way floods flow and the way sediment flows change due to widening,
and riverbank erosion becomes more likely to occur.

3) Flood storage using dams and retarding basins

This is a measure to reduce the target flow capacity that must be secured in the river channel by
storing floodwater upstream of the section to be protected.

Depending on the scale of the facility, it can store floodwater on a large scale and is very effective,
but it requires the acquisition of very large tracts of land, and there might be many houses and
infrastructure that need to be compensated for. In the case of dams in particular, the environmental
impact on the river channel downstream as well as the surrounding area is also significant.

4) Spillways (Diversion channels)

12



This is a measure to improve the flow capacity of the river channel by improving drainage on the
downstream side (e.g. at the mouth of the river). In particular, if there is a long stretch of flat land or
the river channel meandering greatly near the mouth of the river, the effect of improving drainage
would be significant, but there may be problems such as the need for a large area of land for the
spillway, which will result in more houses and infrastructure requiring compensation, and changes in

the way floods and sediment flow may cause coastal erosion to progress more easily.

[Supplementary Note] Impact on sediment dynamics (sandbar formation, changes, etc.)

It is important to be aware that sediment dynamics may change in response to measures taken in
the river channel. In particular, if the width of the river changes, the shape of the sandbar in the river
channel may change significantly. In Japan, it is known that the morphology of sandbars is roughly
determined by the width-depth ratio (B/H), as summarized in Figure 9, so it is important to note that,
for example, if a river is widened, sandbars may form in the channel where they have not formed

before, and there is a risk that riverbank erosion may progress.

B: River width, H: Depth, d: diameter of material

1000
E =)
500 |- o o©
© " o 9 L] u] @
o o 9 (5]
' 3 6® g.(; % ] 0O p
Multiple-row .. ° & ”%”:, - -

&
© . )
100 - sand bars o L r’,.u_bc,._—o-q%.;_.

B/H

Alternating o o © g —— Sand bed
sand bars _ ¢ 2
- %
10¢ alt.: alternating
+ Small scale sand wave/ oo
5 [ Incomplete alternating sand bars FS: Fish-scale type
o Basic test ' Ripples o 2-4 rows FS SB
& Model test © Incomplete alt. SB o 4-6 rows FS SB
o Gravel bed river© Alt. SB © 6-8 rows FS SB
o Sand bed river = Double [pwaltSB & © 8-10rows FS SB
1 | 2 rows SB
Pl o | " Lol . PRI BTN | . T RN |
5 10 50 100 500 1000 5000 10000
H/d

[Figure 9] Appearance of sandbars depends on the river width-depth ratio (B/H) (@
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2.3. Measures to ensure the safety of dyke and riverbank
Identifying weak points

In addition to measures to prevent flood overflowing, it is also important to consider measures to
ensure the safety of dyke and riverbank.

It is possible to assume to some extent the areas that are vulnerable to riverbank erosion, i.e. areas
that are likely to be eroded, based on the characteristics of each segment, the conditions of sandbars,
and the flow during flooding. The tendency of riverbank erosion in each segment is summarized in
Table 2 based on Japanese experience. However, in addition to this tendency in each segment, it is
also necessary to be aware that erosion is likely to occur due to local conditions such as around bridge
piers, weirs, sluice gates, etc.

In order to consider and implement measures to prevent riverbank erosion, it is advisable to do at

the same time with considering and implementing measures to ensure the flow capacity.

[Table 2] Tendency of riverbank erosion in each segment

Seg | Frequency | Location of Occurrence Approximate erosion

ment width (case study)

1 Intense Likely on both banks because multiple- | About half the width
(can occur | row bars are easily formed and the of the bar (about 40 m,
all at once) | stream meanders over them up to 100 m)

2-1, |Moderate |In curved channels, more likely at the [2-1]

2-2  |(Largeif outer bank where flood flows, as well as | =River bank height
riverbed at the flow attacking point. (h) X5(<30m)
material is | In straight channels, more likely on both | [2-2]
large) banks because the flow meanders over | = hX2~3(<20m)

sandbars similarly as in Segment 1.

3 Weak Less likely, but possible at the outer side | = h X 2~3 (<20m)

of curve

Measures to prevent riverbank erosion (bank protection, river groyne)

When considering measures to prevent riverbank erosion, it is advisable to set a protective line (a
line that will stop erosion at this point) and consider ways to prevent erosion up to this point.

There are two ways of thinking about measures: measures to directly protect the riverbank, and
measures to divert the flow. Detailed explanation on each of these are as follows.
1) Measures to directly protect the riverbank

This is to protect the riverbank from erosion by installing bank protection.

As shown in the Figure 10, not only the riverbank but also the riverbed nearby should be covered

by a bank protection, otherwise the bank protection would be eroded from the riverbed and slide
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down. This should be cared because, although this type of riverbed protection (called “foot

protection”) is important, this is not installed in some cases in Vietnamese rivers.

Joint (Gabion) Joint  Slope Protection

Anti-slip sheet

(Silt etc.)
(Concrete)
Foot protection

[Figure 10] Bank protection including foot protection (©
2) Measures to divert the flow
This is to install a river groyne to divert the strong water flow (thalweg) and avoid it flowing near
the riverbank.

There are various types of groyne, as shown in Figure 11.

[Figure 11] Various types of groyne
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2.4. Summarizing measures

Putting it all together as plans and drawings.

It is important to compile the countermeasures discussed above into a plan and drawings. In the
plan, a list should be made of which countermeasures will be implemented in which sections, and the

plan should be illustrated in drawings. An example from Japan is shown in Figure 12.
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[Figure 12] Example of figure in a flood prevention plan in Japan

Estimation of how much damage is reduced (benefit)

In order to estimate the effectiveness of the measures considered, it is necessary to estimate the
extent to which flood damage can be reduced by these measures, and for this purpose, data on the
asset value of the areas around the river (flood zone) is required.

Specifically, the amount of damage reduction is calculated for each flood scale (probability of
occurrence), and the expected value of the amount of damage reduction is calculated using these
results. This yields the benefit of the measures.

For example, if a flood with a 1/100 probability of occurring in a year is expected to cause damage
of 10 billion VND without measures taken, but only 1 billion VND with measures taken, the difference
of 9 billion VND is the amount of damage reduction for a flood with a 1/100 probability of occurring
in a year. This damage amount is calculated by calculating the damage reduction for each actual land
use (houses, offices, rice fields, fields, etc.) as much as possible, and then multiplying the total by the
unit price according to land use. This is then calculated for several other floods with different scales
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(probabilities of occurrence), and the expected value of the damage reduction amount is obtained
using the results of these calculations.
For more information on calculating of benefits, please refer to the reference shown at the end of

this article.

Cost-effectiveness (Cost-benefit)

By comparing the benefits mentioned above with the necessary costs, it is possible to calculate the
cost-benefit, and this makes it possible to evaluate the effectiveness and appropriateness of the
measures considered. When considering other effects not only what can be expressed in monetary
terms (benefit), it can also be expressed as a cost-effectiveness study.

For more information on this, please refer to the references shown at the end of this article.

While structural measures (hard measures) such dykes and dams can be effective in reducing
damage, it should be noted that non-structural measures (soft measures) such as promoting
evacuation cannot reduce property damage, and in planning, we should be aware of this and to keep

in mind on reducing damage through appropriate structural measures in order to satisfy the target.

3. Other points to be noted

Importance of utilization of Data

As having discussed so far, when considering flood countermeasures, the basic data from surveys
and other sources on rivers and the surrounding areas is always the basis. It includes data such as the
longitudinal gradient of the river channel (and the segment classification based on this), the width of
the river and changes in this (upstream/downstream balance), the flow capacity, and the way of flood
in the surrounding land (flood zone) and the asset values. It is important to manage this data well,

monitor any changes, and reacquire the data as necessary.

Inspection and maintenance

It is important to be aware of changes in the river channel (particularly the response of the river
after measures have been taken) through surveying and inspecting the topographical data within the
river channel, and to be able to respond quickly. In Japan, cross-sectional surveys are carried out
basically every 200m in the longitudinal direction at least every 5 years, and the results are
accumulated, though the frequency and interval of surveys depend on the scale of the river (the river
width etc.) and other characteristics.

In addition to the topography, it is also necessary to pay attention to the trees in the river channel.
This is because trees can grow quickly on sandbars in the river channel and obstruct the flow of
floodwater. However, as mentioned previously, in some cases, when cutting down trees, it is also

necessary to consider them as valuable natural resources for the local area.
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Consideration of the landscape and the environment

This article has looked at rivers from the perspective of flood prevention, but rivers have the
function to create natural environments and pleasant landscape, and it is important to avoid
artificially modifying rivers simply for flood prevention. The ideal for comprehensive river engineers
is to be able to balance with the environment/landscape and flood prevention and to even make
them coexist.
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Appendix

A.1. On calculation of flow capacity

Basic formula for calculating non-uniform flow

As mentioned before, if the flow is uniform (the appearance does not change depending on the
location), the discharge can be easily calculated using Manning's formula. However, this method is
not used for calculating floods in actual rivers, because flood flows are not uniform, but rather non-
uniform flows where the appearance (river width, slope, water depth, flow velocity, etc.) changes
depending on the location.

As you can learn in hydraulics, water depth at each point of non-uniform flow is determined by the
law of conservation of energy. Therefore, it is common to calculate the flow capacity by estimating
the water depth at each point when a certain discharge rate is flowing, utilizing it, and to compare it
with the HWL.

The basic formula for non-uniform flow is obtained from the law of conservation of energy as

follows.

=0

dH 1 d /Q\ n2Q?
A

dz i 2g dx AF™ A2 R4/3

... Equation (1)
In the case of a large river with a wide width compared to the depth, and where the cross-section
can be approximated as a wide rectangular, we can set R~h and A=B -h, which yields the following.

dH N 1 d [/ Q 2+ &
der  2g dx \ Bh B2)10/3

... Equation (2)
Based on this, the relationship on some values between the two cross-sections can be expressed
as follows (here, the discharge Q is constant, and the third term is expressed in the form of the
average value for the two cross-sections).

H,—H, 1 Y 1Y
Az QgAJ’ thg Blhl
n2Q? 1 1
2 24 10/3 + 9710/3
Bsh, " Bih;"’
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... Equation (3)

By further transforming the equation, the relationship between the two cross-sections can be
expressed as follows, and this is widely used in numerical calculations. If you note that only h; and h;
are unknown in this equation, you can see that if you obtain the depth of one of the two cross-

sections, you can obtain the depth of the other.

Q? n?Q?*Azx - Q? n2Q*Ax

zat+ha+ ——5+ 5 Satht s — 7
2gB3h;  2B2h)° 2gBihi  2B%h)""°
(downstream side) (upstream side)

... Equation (4)

Subcritical flow and supercritical flow

Using the basic formula above, we can calculate the water depth at each point when a certain
discharge flows. The specific procedure is to use the relationship between two cross-sections to
calculate the water depth at the cross-section adjacent to the cross-section with a known water depth,
but it is important to note that the calculation is done sequentially from downstream or upstream
depending on whether the flow is subcritical flow or supercritical flow, which we learn in hydraulics.
As we learn in hydraulics, we can know whether a flow is subcritical or supercritical by using the
Froude Number Fr, so we can determine the order of sequential calculation accordingly.

More specifically, in the case of subcritical flow, the flow is not affected by the upstream flow
conditions, but is affected by the downstream flow conditions, so it is necessary to calculate from the
downstream side. Therefore, we give the depth of the cross-section at the downstream end of the
subcritical flow section as a boundary condition, and then sequentially calculate in the upstream
direction from there.

In the case of a supercritical flow, on the other hand, it is necessary to calculate from the upstream
side, as it is a flow that is not affected by the downstream flow conditions but is affected by the
upstream flow conditions. Therefore, the water depth of the cross-section at the upstream end of the
supercritical flow section is given as a boundary condition, and calculations are sequentially
performed in the downstream direction from there.

If there are both subcritical flow section(s) and supercritical flow section(s) in a river, the
calculations are performed separately for each section. For example, the calculation procedure would
be as shown in Figure A.1 below.
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- . Subcritical flow
Subcritical flow Supercritical Flow (Fr<1)

(Fr<1) (Fr>1)

Flow
b

Calculation procedure Calculation procedure Calculation procedure
(From Downstream (River mouth)) (From Upstream) (From Downstream)
[Figure A.1] Calculation procedure when both subcritical flow section(s) and supercritical flow

section(s) exist

Taking into account the various conditions that affect water levels

Based on the concepts discussed so far, the basic approach is to calculate the flow capacity by
determining the water depth at each point when a certain discharge flows, based on the shape of the
river channel (cross-sectional profile, slope, etc.).

However, in order to accurately calculate water levels, it is necessary to take into account not only
the shape of the river channel, but also the effects of riverbed materials and sandbars, the effects of
trees, the effects of sudden constriction, expansion and curve of the river channel, and the effects of
structures such as bridge piers, etc. Specifically, the following methods are standard in Japan.

(1) Effect of riverbed materials

This is taken into account as the roughness coefficient. Ideally, if there is sufficient high-precision
data such as the water levels of previous floods, it is good to estimate the roughness coefficient by
referring to that data. However, if that is not the case, it is also possible to set the roughness
coefficient by referring to those shown in Table A.1 as a guide.
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[Table A.1] Values of Manning’s Roughness Coefficient “n” (f

Surface/Description Range
Min. Max.

1) Natural stream channels (top flood width less than 30 m)
(i) Fairly regular section:

a. Some grass and weeds, little or no brush 0.030 0.035

b. Dense growth of weeds, depth of flow materially 0.035 0.050
greater than weed height

c. Some weeds, light brush on banks 0.035 0.050

d. Some weeds, heavy brush on banks 0.050 0.070

e. Some weeds, dense trees 0.060 0.080

f.  For trees within channel, with branches submerged at  0.010 0.020

high flood increase all above values by
(i) lIrregular sections, with pools, slight channel meander; 0.010 0.020
increase values given above about
(i) Mountain streams, no vegetation in channel, banks usually
steep, trees and brush along banks submerged at high

flood:
a. Bottom of gravel, cobbles, and few boulders 0.040 0.050
b. Bottom of cobbles, with large boulders 0.050 0.070

) Larger stream channels (top flood width greater than 30 m)
Reduce smaller stream coefficient by 0.010
3) Flood Plains (adjacent to stream beds)

Pasture, short grass, no brush 0.030 0.035
Pasture, tall grass, no brush 0.035 0.050
Culiivated land - no crop 0.030 0.040
Cultivated land — nature field crops 0.045 0.055
Scrub and scattered bush 0.050 0.070
Wooded 0.120 0.160
4) Man-made channels and ditches
Earth, straight and uniform 0.017 0.025
Grass covered 0.035 0.050
Dredged 0.025 0.033
Stone lined and rock outs, smooth & uniform 0.025 0.035
Stone lined & rock cuts, rough and irregular 0.035 0.045
Lined—metal corrugated 0.021 0.024
Lined—smooth concrete 0.012 0.018
Lined—grouted riprap 0.017 0.030
5) Pipes:
Cast iron 0.011 0.015
Wrought iron 0.012 0.017
Corrugated steel 0.021 0.035
Concrete 0.010 0.017

(2) Effect of sudden constriction/expansion of the river channel, and effect of trees

The effect of sudden constriction/expansion on water levels (rising water levels) are evaluated by
setting up an ineffective flow area (dead water zone). Trees in the river channel are also evaluated as
ineffective flow areas, taking into account the density of their growth (for example, if the density is
low, the area is treated as 30% smaller, etc.).
(3) Effect of curve of the river channel

The effect of a sharp curve of the river channel on water levels (rising water levels) is evaluated by
adding the amount of water level rise calculated from the radius of curvature, river width and flow
velocity. The water level difference between the outer and inner banks caused by the curve, Ah, is

calculated using the following formula. In the general calculation of water depth, the average water
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depth within the cross-section was calculated, and therefore, by adding half of Ah, the amount of

water level rise caused by the curve, is added.

BY*?
gre

A=

Here, B is the width of the water surface in the river channel (average value for the curved section),
V is the average cross-sectional flow velocity (average value for the calculated cross-section of the
curved section), g is the acceleration of gravity, and rc is the radius of curvature of the river channel
(measured at the center of the river channel). In addition, when the angle is 60 degrees or more and
rc/B<10, it is evaluated that a sharp bend has occurred, and only in this case the amount of water
level rise due to the curve shall be added.
(4) Effect of sandbars formation

The effect of sandbar formation on water levels (water level rise) is evaluated by adding the amount
of water level rise calculated from past records of water levels. However, in cases where there are few
records, the amount of water level rise can be estimated based on the trends shown in Figure A.2

based on past experience.

[Figure A.2] Water level rise due to sandbar formation (reference based on past experience)
(H., B are the water depth and river width at the time of the average annual maximum discharge,

respectively, and / is the riverbed slope)

(4) Effect of structures such as bridge piers
The amount of water level rise due to piers is calculated based on the D'Aubuisson Formula and

added to the calculation. However, in sections where the Froude Number Fr is larger than 0.6, the
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water level rise due to weir raising is local and its impact does not spread upstream, so it is not taken
into account.

_ @’ 1 1
2g 1 CAUL—AR)?  bEDLE

A

Here, Ah is the water level rising due to the bridge piers, Q is the discharge, b; is the width of the
channel upstream of the piers, bz is the value obtained by subtracting the total width of the bridge
piers from the total width of the channel, and H; is the water depth upstream of the piers.

The constant C is determined by the plan shape of the bridge pier, and a guide is shown in Figure
A.3 below, while C= 1.0 in case of building a new bridge.

1 _ - 1_ 1 _
F=1563  —7=1235 F=1181  —3=1156

A e

=[e=080] R =<&c=000%, =Ge=03i%8 =&c=05372

(a) (b) (c) {d)

[Figure A.3] Constant C, determined by the plan shape of the pier for D'Aubuisson Formula.

In Japan, it is also standard to take into account the effects of energy loss due to interference
between flows in the lower and higher water channels when there is a clear distinction between them

in the river channel, and energy loss due to the confluence with tributaries.

Outline of the method for calculating water levels

Based on discussion so far, as mentioned at the beginning, we calculate the flow capacity by
estimating the water depth at each point when a certain discharge flows, and compare it with the
HWL.

The water depth at each point when a certain discharge flow is actually calculated in the following
way.

(1) Gather information of the topography of the river channel (slope, river width, etc.), the water level
at the river mouth (called the starting water level because it is the water level at the downstream
end, which is the starting point for the calculation for subcritical flow), and the conditions of the
riverbed materials, trees, vegetation, etc. listed in the previous section.

(2) Next, it is necessary to distinguish between subcritical flow and supercritical flow, but since it is
not possible to tell it without calculating it, the calculation is carried out assuming that the entire
section is subcritical flow (i.e., the water level is calculated sequentially from the mouth of the river,
at the downstream end).
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(3) If there is supercritical flow section(s), the water level is calculated sequentially for that section
based on the water level at the upstream end of that section. At this time, (a) if there is a section
of subcritical flow upstream of this section, the critical depth is given at the upstream end of this
supercritical flow section. On the other hand, (b) if there is no subcritical flow section upstream of
this section (i.e. if the upstream end of this section is the upstream end of the entire section being
calculated), it is necessary to set the upstream end water level.

(4) In the case of (a) in (3), i.e., if there is a supercritical flow section where there is a subcritical flow
section upstream of that, the subcritical flow section is recalculated. In this case, as in (3), the

upstream end of the immediately downstream supercritical flow section is given as the critical

In calculations above, the various conditions that affect the water level listed in the previous section

are taken into account.

Notes on calculations for rivers

If the river channel can be assumed to be a wide rectangular section, it is possible to calculate the
flow without considering the differences in flow due to the cross-sectional direction, by expressing
the river channel topography in terms of gradient and river width alone (this is called one-dimensional
analysis because it only takes into account the direction of the flow). However, in the case of a river
with a cross-sectional profile that varies in terms of factors such as topography and tree growth, it is
standard practice to divide the cross-sectional profile into sub sections and perform calculations that
take into account the differences in flow velocity in each of the divided sections (this is called a quasi-
two-dimensional analysis, as it takes into account the differences in flow along the cross-sectional
direction, although it mainly takes into account the direction of flow). In addition, when there is a
confluence of tributaries, etc., calculations that take this into account are required.

With this in mind, it is common practice to calculate water levels using numerical simulation.

For more details, please refer to the reference at the end of this article.

A.2. Reference

1) On Segment, Flow capacity, River survey and planning:
DPWH Philippines, JICA (2003) Manual on Flood Control Planning
https://www.jica.go.jp/project/philippines/0600933/04/pdf/Manual on FC Planning.pdf

2) On Cost-effectiveness analysis, Cost-benefit analysis:

MLIT Japan (2005) Manual for Economic Evaluation of Flood Control Investment - Draft
https://www.mlit.go.jp/river/kokusai/pdf/pdf06.pdf

3) On river bank protection, Groyne

Suzuki (2023) On Countermeasure for Riverbank Erosion
(VIET)
https://phongchongthientai.mard.gov.vn/Pages/bai-trinh-bay-cuachuyen-gia-jica-ve-bien-phap-

chong-xoi-lo-bo-song.aspx
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(ENG)

https://phongchongthientai.mard.gov.vn/en/Pages/presentation-ofjica-expert-on-

countermeasure-for-riverbank-erosion.aspx

4) On Upstream-Downstream balance, Comprehensive measures at the river basin:
Suzuki (2023) Key points of successful flood control measures for the Tsurumi River and
recommendations based on them
(VIET)

https://phongchongthientai.mard.gov.vn/Pages/chuyen-gia-jicadiem-mau-chot-trong-cac-bien-

phap-kiem-soat-lu-thanh-cong-cho-songtsurumi-tai-nhat--.aspx
(ENG)

https://phongchongthientai.mard.gov.vn/en/Pages/jica-expert-keypoints-of-successful-flood-

control-measures-for-the-tsurumi-river-andrecommendations-based-on-them.aspx

A.3 Sources of figures, etc.

(a) Website of Geographical Survey Institute of Japan (Japanese)
https://www.gsi.go.jp/CHIRIKYOUIKU/kawa 1-1.html

(b) Website of Riverfront Research Center (Japanese)

https://www.rfc.or.jp/seitai/seitai2.html
(c) Dr. Harada (2021)
Have we got the river engineering we need to conserve and restore the river? (Japanese)
https://www.slideshare.net/slideshow/20211113v2imgpptx/251917206
(d) DPWH Philippines, JICA (2003) Manual on Flood Control Planning
https://www.jica.go.jp/project/philippines/0600933/04/pdf/Manual on FC Planning.pdf
(e) Chubu Regional Development Bureau, MLIT (2022) (Japanese)

https://www.cbr.mlit.go.jp/kawatomizu/kouzou/pdf/11 03gogan.pdf
(f) DPWH Philippines, JICA (2003) Manual on Flood Control Planning

(same as (d))

(g) Japan Institute of Country-ology and Engineering (ed.) (2002)
Guideline on the Study of River Channel Planning (Japanese)
https://www.jice.or.jp/cms/kokudo/pdf/tech/material/kadoukeikaku.pdf
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Points for surveying a river and planning flood control

SUZUKI Takashi,
JICA Expert (Advisor for Disaster Risk Management), VDDMA, MARD 1

i Aim
v'In Japan, before planning flood control measures, we survey
the river and analyze based on the results.

v In this program, | will introduce the key points of such survey
and planning methods, which | hope will be useful for survey
and planning in Vietnam.

v In addition, in the surveys and planning, we sometimes conduct
very technical studies that involve advanced calculations.
However, in this program, | will only introduce basic points and
viewpoints. If you are interested in such technical studies,
please refer to some documents for more advanced
information.

I Contents

[Session 1] 12/July (Friday)
@ Suzuki explains:
- Preliminary preparations and surveys to grasp the
characteristics of:
+ rivers and each section
+ the surrounding areas of the river (flood zone, river basin)
- Deciding the premise for considering countermeasures
(break)
@ Discussion, Q & A
@ Explanation of homework

|
|
i - Planning of flood control measures
I - Other points to keep in mind




i Individuality (Characteristics) of Rivers

v’ River channel characteristics are formed by topography, geology, and
other conditions based on past tectonic movements, volcanic activity,
uplift and subsidence, etc., as well as the effects of flow, sediment
production, and human impact.

v" Furthermore, the same river has different channel characteristics

longitudinally (section by section).

v’ Measures that succeeded in one river may fail in another river.

v Measures that succeeded in one section may fail in another section.

v It is easy to succeed by adapting measures that have succeeded in rivers
segments] with similar river channel characteristics.

=>»Understanding river channel characteristics and segment is important.

* Measures frequently may change the channel characteristics worse.
* |tis desirable not only to predict the response, but also to modify the river
monitoring its response (adaptive management). More specifically, it is

i Topography formed by a river

old channell

lood plain| @ % 5 lood plain|
g \

desirable to take measures that anticipate the river's response. 9 Hobate of Guogtion Sume ko of e 10
I Observing rivers
| v Scales, hierarchical structure of rivers (river channels)
l River Basin Scale ‘ >:| Segment Scale ‘:> l Reach Scale ‘ >
1
= 1km-100km | = 100m-10km ! = 10m-1km =~ 1m-100m
: \/ ! >
| I
I ! . . .
! ! 1. Preliminary preparations and surveys to grasp the
| V2 characteristics of rivers and each section
1
] .
Micro Scale
. [ Micro scale]
| ‘ =~ 0.1m-10m
see— - _I
(Sub-segment Scale)
@ The viewpoint of large scale (Segment) is especially important.
* In some cases, necessary to focus on smaller scales to capture characteristics. 11 12




I (1) Preparation based on maps and aerial photographs Check longitudinal changes by river topography data
® Maps showing the topography and shape of the river L FERER) e BSAITEI  ——»  Gpioooo River
(especially the longitudinal and cross sectional shape of the riverbed) downsiream I u;ﬁtﬂream / . | (The longest river in Japan)
® Survey results, and drawings of the dyke and facilities if available RO !
Accumulate results of periodic surveys s
(at least every 5 years, approximately every 200m in longitudinal direction(")
£ g £ ; § 3 2 : Gross - section Survey Limit < Longitudinal profile of the
f “ } Overflow Level at Left river
\ OZ?SE%"JS%\ i D Ordinary Water Level| | 4 . ;
H i ‘ i (rainy season), p maE| D »
e iy S downstrea ! l)gg&%?nw 3dth
i Dobpest Riverbes | o T b i ERE (FEl) | s
= \\;&—Av%rage _ ::'g
|Doepast Rivérbed | g
A distance from river mouth ;ﬁg
600
(*) Required scale of the survey intervals and drawings depend on the river size (width etc.). -
13 distance from river mouth 14

Ba River

Canh-Tinh

Google Earth

0 EE 9813 km

I (2) Preparation based on the history of past disasters

® Water level data, actual floods (and simulations if available)

® History of riverbank erosion (imagine flood flows) and other changes in
river channel conditions (e.g., sandbar fluctuations)

—This can also help to understand weak points

Data accumulation (water level, topography) is essential for planning and
explaining the measures.

Upstream-downstream balance A
: s 8

@

If more floodwater flows upstream

than downstream, the river would \/1/\\
likely overflow at the change point. &




I (3) Find "change points" in the appearance of the river

® Confluence and diversion of tributaries
® Points of change in longitudinal gradient and river channel geometry
-> Divide a river into sections = Concept of "segment”
e FRR | ER)])  ——— RIS T —_—
With periodic survey data, “[dowpstream I upstream |
more accurate longitudinal mEmikROER: e m
gradients can be drawn.
150
f=
]
=
©:
3.
o
“| % z é
B /a00ck 173008
Y 0 ™ 3 2 - )
distance from river mouth " 19

Ba River (Let's touch Google Earth)

i Segment

® Divide into sections with approx. same gradient —>similar characteristics.
@ [f the gradient is same, the size of the sediments is also roughly same.

i By "Segments", the characteristics can be imagined

® Common in Japan as a way to understand river characteristics
® When utilizing experience from other rivers, check which segment it is

21

Classifi- | Segment M | Segment 1 Segment 2 Segment 3 Classifi- | Segment M | Segment 1 Segment 2 Segment 3
cation 21 22 cation 21 ‘ 22
Geography |, Mountain Alluvial Fan Delta Extent of Various Few Heavy meandering Various
Valley plain Meandering meandering (Large or
Natural Levee small)
Gradient Various 1:60 - 1:400 - 1:5,000 1:5,000 - Bank Heavy Heavy Medium (Big, if riverbed Weak
(slope) (Generally 1:400 flat Scouring Scouring material is large)
stee
- . P) - — - Average Various 0.5m-3m 2m-8m 3m-8m
Riverbank | Various, Thin layer | Lower layer is mixture of |  Silt and depth
Material including | of sand/silt sand/silt/clay clay
rocks (§ame as (same as riverbed) v It is easy to succeed by adapting measures that have been successful in
riverbed) rivers [segments] with similar river channel characteristics.

=>»Understanding river channel characteristics and segment is important. ,,

I Segments are roughly consistent with surrounding
topographic features

natural levee]
old channel

alluvial fan

natural levee delta
Segment 1 Segment2 Segment 3
Dr. Harada, Gifu University

ifu-u.ac.jp/~bhdlab/wp 1 708de80.pdf 23

I Kiso River
upstream

Segment 2 i bl
il Scgment 3 (Segment 2-2) \I Segment'1 /\‘

50 = =
(Flat) (=1/5,000) (—15&,?”9‘&) ”,,-vJJ'

JR’i’&:‘Exﬁ /‘

40

\
‘.

30

s=##% bridges name z#
R LS
AW [#iesi

elevation (m)
S

—— lowest riverbed
---- average riverbed
20 } - } } I !

0 10 20 30 40 50 60 70

distance from river mouth (km)

Dr. Harada, Gifu University
gifu-u.ac.jp; P- 1

16559de67708de80.pdf 24




Kiso River

downstream upstream

Segment 2 * (=1/5,000)

Segment 3 © (Flat)

Segment 1 : (:1/400)

Iwaki River
downstream

upstream

'Segment 2 JEIE

(=1/29,500)

Segment 3

i Abe River

downstream upstream

i Notes for when looking at riverbed materials

® Smaller scales (meanders, sandbars, facilities, etc.) may also affect

Influence of meanders, sandbars Influence of facilities in small scale

[e.g.] Armoring (Armor coat)

No sands downstream of dam, only
large gravel

(common in segments 1 and 2-1)

I (4) Field survey with projections based on the segments

v' Predict features based on segments and see the conditions in the field.

v Especially those that are difficult to confirm on maps and aerial photos
(riverbed morphology, riverbed materials, etc.)

v It is effective to be aware of the large scale in the field and to imagine how
flood flows.

29

2. Preliminary preparations and surveys to grasp the
characteristics of the surrounding areas of the river
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I (1) Preparation based on maps and aerial photographs

® Shape and topography of the watershed, facilities such as dams
® Land use such as residences, offices, factories, fields, etc.

Japan International
Cooperation Agency :
Nippon Koei Co., Ltd. :
NIKKEN Consultants,
Inc. (2003.9) 31

Google Earth

White dash line: River basin area, based on WB et al (2020)

i Ba River

P T

TLA2
. Tp.Pleiku Y 4

35




I (2) Preparation based on the history of disasters, etc.

® Past floods record (Inundation depths and durations), existing risk maps
® River change (bank erosion etc.), history of river planning and works

I (3) Identify topographic features

® Understand the topography in combination with river segments.
® Imagine the way rainwater collects and the form of flood inundation.

lback marsh}
/ )

38

i (4) Grasp the distribution of population/assets (if possible)

® Data on population distribution
® Data on assets (housing, offices/factories, land use such as fields, etc.)

Such data in detail would be useful for detailed study.

1999 Flood
W Urban area

P n

0160¢riod

3. Deciding the premise for considering countermeasures
for disasters (especially flood)
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I (1) What kind of disaster should be prevented?
® flood

® storm surge
® riverbank erosion

® drought

Based on the characteristics of the river and the surrounding area that we
have seen so far, we will visualize the possible damage and
countermeasures, referring to the experience of other rivers.

(Where is the area likely to overflow, where is the area likely to experience
riverbank erosion, and where are the areas that should be protected?)

41

I (2) Decide the target discharge of countermeasures

® Basically, the discharge of the largest flood in the past is often used as a
guide. (overflows from the river must also be taken into account)

® |f the measures take too much time and budget, a smaller discharge may
be used as an short-time target (a step-by-step response).

® On the other hand, if it is considered highly likely that a greater flood will
occur based on conditions in other nearby rivers, an even higher target

may be set.
(Based on statistics, a setting such as "once in 100 years" may be used.)

@ |t is common to set a reference point at an important location for the river
(e.g., near an urban area) where hydrological observation data can be

obtained, and use the discharge at that point as a guide.
(However, it is necessary to consider not only this point, but also the entire upstream and
downstream areas.)
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I (3) Decide what water levels are acceptable (HWL)

® High Water Level (HWL) is set as:
"the water level which the planned flood would safely flow below".

*Generally, setting higher HWL allows more floods to flow below the HWL, but it
means planning higher dikes, which may result in poor drainage from the riverside
area and tributaries and higher water levels even in small and medium-sized floods,
as well as the risk of breaching the levees and causing huge damage in the event of a
major flood, resulting in serious damage. Therefore commonly set HWL as low as
possible. If possible, set the HWL at ground level to avoid building dykes newly, or
set it so that it does not exceed the highest water level of past floods.

*When planning dykes, its height is determined by adding some margin to the HWL.

High Water Level
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https://www.pref.ishikawa.lg jp/kasen/saigawa/qa/q03.htm|

I That's all for today

[Today's Key Points].

® Segment (focusing on longitudinal gradient, etc.)

® Upstream-downstream balance (especially, focus on river width)
® Understanding weak points

® Imagin how flood flows

® Accumulation of surveying and other data to understand the situation and
changes in detail

44

Discussion

45

i Homework

® Choose one of your favorite rivers from the Ba, Kone, or Tra Khuc Rivers
and summarize the following in an about 2-page report (Word file).

=

Using a GIS such as Google Earth, find the points of change in longitudinal
gradient and divide the river into some sections. Please also indicate the
approximate longitudinal gradient of each section.

. Using a GIS such as Google Earth or other existing data, plot a graph
showing the approximate change in the river channel's width or cross-
sectional area.

. Summarize what kind of damage has been caused by disasters in each
section so far, as far as it is known from existing data, etc.

4. Based on the above information, list specific measures and locations (one

to three) that you believe are necessary to reduce the damage from flood.

N

w

® Deadline: , File name:
® How to Submit: to
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I Today's presentation material

https://drive.google.com/
drive/folders/1xphKUVfu
DSd31PzETpGXBOeslbbU
Xvic?usp=sharing

47




13/August/2024

Points for surveying a river and planning flood control
Session 2

SUZUKI Takashi,
JICA Expert (Advisor for Disaster Risk Management), VDDMA, MARD 1

I Contents

| [Session 1] 12/July (Friday)

- Preliminary preparations and surveys to grasp the characteristics of:
+ rivers and each section
+ the surrounding areas of the river (flood zone, river basin)

[Session 2] 9/August (Friday)

@ Suzuki explains:
- Review of Session 1 and homework
- Planning of flood control measures

@ Discussion, Q & A
@ Explanation of homework

i What we learned in Session 1

v Individuality (Characteristics) of Rivers / River Sections

v’ Itis easy to succeed by adapting measures that have succeeded in rivers
[segments] with similar river channel characteristics.

=>»Understanding river channel characteristics and segment is important.

v’ Check longitudinal changes in gradient, and divide into "segment".
v' Check longitudinal changes in river width. Upstream-downstream balance.

v’ Same "segment" have similar characteristics (e.g. size of sediments)
*By understanding segment, can imagine the characteristics there.
*Also roughly consistent with the surrounding topographic features.

v' Even in the field, and imagine flood flow from the large scale.

v Understand the characteristics of the basin (maps/aerial photos, past
disasters, topography, population and assets)

v' What types of disasters should be prevented?
Set goals, Decide what water levels are acceptable (HWL)

Review of homework

I Homework of Session 1

® Choose one of your favorite rivers from the Ba, Kone, or Tra Khuc Rivers
and summarize the following in an about 2-page report (Word file).

1. Using a GIS such as Google Earth, find the points of change in longitudinal
gradient and divide the river into some sections. Please also indicate the
approximate longitudinal gradient of each section.

2. Using a GIS such as Google Earth or other existing data, plot a graph
showing the approximate change in the river channel's width or cross-
sectional area.

3. Summarize what kind of damage has been caused by disasters in each
section so far, as far as it is known from existing data, etc.

4. Based on the above information, list specific measures and locations (one

to three) that you believe are necessary to reduce the damage from flood.

® Deadline: 26/July (Friday), File name: (YourFullName).docx
® How to Submit: Send the Word File to Ms. Nga (Zalo, 0932295343)

I Homework

Name

Trinh Blrc Anh _ T6 Xuan Kha

Tran Quéc Uy _ Trwang Quynh Chi

Vii Thanh Nghia

Vii Van Son

Ddng Van Viét Hung

Dao Tudn Anh

Lé Phuong Héng

Nguyén Ba Cwong _ Nguyén Thi Thu Huong

€0 Bl ) RS 0 R

Pham Huy Théng
Pham Xuan Thanh
Tran Thi Mén

Lé Thj Tuoi

e
B ©

=
N




I Segment

I By "Segments", the characteristics can be imagined

® Divide into sections with approx. same gradient -»similar characteristics. ® Common in Japan as a way to understand river characteristics
® |f the gradient is same, the size of the sediments is also roughly same. ® When utilizing experience from other rivers, check which segment it is
Classifi- | Segment M | Segment 1 Segment 2 Segment 3 Classifi- | Segment M | Segment 1 Segment 2 Segment 3
cation 71 22 cation 1 ‘ )
Geography [, Mountain | _Alluvial Fan Delta Extent of Various Few Heavy meandering Various
. Valley plain | Meandering meandering (Large or
Natural Levee small)
Gradient Various 1:60 - 1:400 - 1:5,000 1:5,000 - Bank Heavy Heavy Medium (Big, if riverbed Weak
(slope) (Genera)lly 1:400 flat Scouring Scouring material is large)
steep
- - - — - Average Various 0.5m-3m 2m-8m 3m-8m
Riverbank | Various, Thin layer | Lower layer is mixture of |  Silt and depth
Material including | of sand/silt sand/silt/clay clay
rocks (same as (same as riverbed) v’ It is easy to succeed by adapting measures that have been successful in
riverbed) rivers [segments] with similar river channel characteristics.
=>Understanding river channel characteristics and segment is important. g

[From Homework

- For segment M, segment 1:
Mainly the problem of river bank
erosion, local flooding in some
riverside areas

- For segment 2:
In addition to the problem of river
bank erosion, inundation and

areas, with a total affected area of
about 2,000-3,000 hectares in the

river.

6;7‘ ’EM’SH-MV'

Cai Phan Rang River / Ddng Van VIét Hung

inundation often occur in low-lying

lower reaches of the Cai Phan Rang

BAN DO THAY DO DIEN BIEN BE RONG SONG KON

From Homework

- Segment 1: The level of flooding is not much, mainly
flooding agricultural land in low-lying areas on both
sides of the river.

Own solution :
- Segment 2: The level of damage is higher than

Segment 1, including damage mainly to agricultural
land, in addition to damage to traffic infrastructure,
irrigation works, and houses. ...

For Segment 2 and Segment
3 implement solutions to
clear and dredge flood
drainage channels, and build
dikes in sections where banks
often overflow, causing
serious damage...

- Segment 3: The level of damage is the most serious
and much higher than Segment 1 and Segment 2,
including damage to people, agricultural land (rice),
traffic and medical facilities , administrative

headquarters, irrigation system... Kone River / Dao Tu&n Anh 10

I Tra Khuc River

The following pages were prepared using only limited information from Google Earth, and may not necessarily
correspond exactly to the actual conditions. Therefore, there may be inaccuracies in the analysis, too.

11

Tra Khuc River

1/1,300

1/480

12




I Tra Khuc River
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I Kone River
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Flood Risk

i What did you find?

v’ Characteristics on a large scale can be imagined to some extent by
analyzing maps, aerial photos, and Google Earth, without going to the site.
(Yet, field surveys are necessary to confirm this imagination and to obtain
information on smaller scales.)

v’ Gradient varies longitudinally.
Each section (segment) has different characteristics and damage.
*Topographic data from Google Earth (especially the river bottom) is really
accurate?
*With survey results, more accurate and easier to analyze.

v’ River width varies longitudinally.
Weak spots that may be overflowing could also be predicted.
*Only the river width is enough to see upstream-downstream balance?
*1t would be better if there were survey results or if "flow capacity" could

be expressed.

29

3. Deciding the premise for considering countermeasures
for disasters (especially flood)

22

I (1) What kind of disaster should be prevented?
® flood

® storm surge
® riverbank erosion

® drought

Based on the characteristics of the river and the surrounding area that we
have seen so far, we will visualize the possible damage and
countermeasures, referring to the experience of other rivers.

(Where is the area likely to overflow, where is the area likely to experience
riverbank erosion, and where are the areas that should be protected?)

23

I (2) Decide the target discharge of countermeasures

® Basically, the discharge of the largest flood in the past is often used as a
guide. (overflows from the river must also be taken into account)

® |f the measures take too much time and budget, a smaller discharge may
be used as an short-time target (a step-by-step response).

® On the other hand, if it is considered highly likely that a greater flood will
occur based on conditions in other nearby rivers, an even higher target
may be set.
(Based on statistics, a setting such as "once in 100 years" may be used.)

@ |t is common to set a reference point at an important location for the river
(e.g., near an urban area) where hydrological observation data can be

obtained, and use the discharge at that point as a guide.
(However, it is necessary to consider not only this point, but also the entire upstream and
downstream areas.)

24




I (3) Decide what water levels are acceptable (HWL)

® High Water Level (HWL):
"the water level which the planned flood would safely flow below".

High Water Level

|

High Water Leve!

igh Water Leve!

High Water Level

- Generally, setting higher HWL allows more floods to flow below the HWL, but it means
planning higher dykes, which may result in poor drainage from the riverside area and
tributaries and higher water levels even in small and medium-sized floods, as well as the risk
of breaching the dykes and causing huge damage in the event of a major flood, resulting in

I High Water Level (HWL)
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serious damage.
— Therefore commonly set HWL as low as possible. (If possible, set the HWL at ground level, Distance from river mouth (km)
or set it so that it does not exceed the highest water level of past floods.) 25 26
i (4) Discharge Diagram
® Figure out how much flow is required at each point.
(m3/s)
Makita | Kuise River
River | o
g <800
) l | . bi River .
“—— 4700 +—— 3,900 —1.500 4. Planning countermeasures
Sea «— 11,000 i
. L] T eo
~ River g | ljira
Nagara River g l River
«—— 8,000 «—— 7,700
L] [ ]
Important point Reference point
(Sunomata) (Chusetsu) 27 28
I (1) Flow capacity
® How much flood water can be handled in one second = "flow capacity".
@® River width can be also a reference, but more accurately expressed in
discharge
4. Planning countermeasures River width
A 200m
[ |
a) Measures to prevent E b) Measures to ensure the average
! . .
flood overflows i safety of dyke and riverbank velocity s )
L in flood cross-sectional
2m/s area in flood
500m2
29 30




I (1) Flow capacity I (2) "Flow capacity diagram" to identify weak points, etc.

® How much flood water can be handled in one second = "flow capacity". ® Graph the "flow capacity" at each location.
@ River width can be also a reference, but more accurately expressed in ® Overlap the target discharge and check for shortages
discharge
discharge (m3/s) -
= velocity (m/s) Target discharge
X cross-sectional area (m?) -
2
River width &
e , =3
200m In this figure's case: 5]
2m/s X 500m? _%
=1,000m3/s -
average r
velocity ~. TR PR R T o A PR I T T T T U S O G0 7T 0 o S i 10 3 2
in flood crossjsectlonal Downstream Distance from the river mouth Upstream
2m/s area in flood
500m2
31 32
i Calculating "Flow capacity" i Calculating "Flow capacity"
® Flow capacity is determined to some extent by the river width, cross- ® Hydraulic analysis taking into account: sandbars, trees, meandering, etc.;
sectional area, gradient, riverbed material, etc. tributary confluence; and water level at the mouth of the river.

® Here, Manning's equation for reference (often used in the calculation of ~
waterways, etc., but not really used in the analysis of river floods) ~
River width %

v=—R3T> shrinks Sandbars and

e n trees interrupt
Width w ~N —
R=A/S (= A/w) [m] T s
average (S : grounded length =w ) BecoN
n = Manning's roughness more gradual RS

velocity v, ~
?m/s coefficient. For example, h
0.025 [m /3 5] (varies with Bridges and other
Gradient 7 riverbed material, etc.) ~ facilities interrupt
1/1,000 oss.Shetional area = Velocity v =2.33 [m/s] Analysis takes into account
o - : _ 3 .
(0.1%) A500m2 Discharge Q =1,165 [m /Sl;3 Meandering greatly these "hard-to-flow" factors. w
I Flow capacity Diagram I Flow capacity Diagram
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I (3) Consider countermeasures based on characteristics of
each section and flow capacity diagram, etc.

® Consider measures to ensure flow capacity below the planned HWL

® If flow capacity shortage is slight:
—>Localized measures (excavation, tree cutting, etc.) on current channel

® |f big shortage but just improve of river channel might be enough:
—>Excavation of river bed or riverbank

® |f big shortage, and improvement of the channel is not enough:
—>Widening, Dyke heightening!*),
Storing flood water at upstream (dam, retarding reservoir),etc.
(*)Note that Dyke heightening results in increasing HWL

¥ However, these measures may cause side effects (Ideally, we should
consider countermeasures imagining possible side effects.)

37

I Excavation, tree cutting (to have more space in channel)

Trees

Bar
i
. 7 Hi B —
' ) y
*Examples of possible side effects:
1) Some may say that precious greenery will be lost, which they feel very sad.
2) Sediment may accumulate or trees may grow back in the area that has

been excavated.
3) Changes in water and sediment flow (e.g., riverbank erosion) 38

Widening (to have more river space)

53 SR

Nagara River

e

Urban area §

*Examples of possible side effects:
1) Affecting many homes and infrastructure (may requires relocation)
2) Changes in water and sediment flow (e.g., sandbars) 39

i If difficult to catch in the river channel, store in upstream

N o

N

MTRED

Fik R i

Hiyoshi Dam, Katsura River
Flood n 2023

*Examples of possible side effects:
1) Need very huge land, affecting many homes and infrastructure

2) Changes in downstream 40

I If difficult to catch in the river channel, store in upstream

’ Retarding basin

Phouses gatheredss]
= <3
7 £

e Mutabe Retarding Basin, Ushizu River, Saga
*Examples of possible side effects:

1) Need huge land, affecting many homes and infrastructure (compensation}1

g g

ShinangRiver \

@ 19179

Many lagoons, Rivers Meandering: due to coastal dunes. (400 years ago)

-> Up to now, many spillways to improve drainage. 42




Slide (at playground) ,.

Downstream is Meandering
too long too much
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Improve drainage around river mouth (spillway)

)
RS —— Flood
iigata urban area mitigation
—
)
Better
— | Rice paddy
- -
Spillway ;:nn?no —\
(1917-) 4 Better
’ Land use
(Urban area,
transport)
*Examples of possible side effects:
1) Need huge land, affecting many homes and infrastructure
2) Changes in water and sediment flow (e.g., coastal erosion) 44

i (4) Be careful for river's response
Shinano River Mouth (Niigata City) Photo: 1985

ps://www.pref.niigata.lg.j i/1 46.html
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i Be careful for river's response

Appearance of sandbars depends on the
river width-depth ratio (B/H).

*For details, refer to specialized materials.

B: River width, H: Depth, d: diameter of material
1000

Alternating bars

500 e o
e, 0,
oy b ®
800 e 4 o
Multiple-row . & 3‘3;‘; 8 2
100 | b & L ——
sand bars ,’“’ e &, 5

oo osy,

. 50 //’; s ¢ %ag: "DD T
. s
@ Alternating o o ° __—g-p———5-— Sand bed
sand bars__ a =
10 o b
Small scale sand wave/ alt.: alternating

5[ Incomplete alternating sand bars §§ :‘,:?.d,b;r.e type

t Ri 24 oWs FS SB
et e e a 5B o
SB

© 4-6 rows FS SB
®

o Gravel bed rivero Alt. 6-8 rows FS SB
[oSand bed river & Dmnlegm altSB & < 8-10 rows FS SB
1 2 rows SB
TEwa Ll o
5 10 50 100 500 1000 5000 10000
Tokachi River i d 46
Watanabe, 2019, DPWH Philippines, JICA (2003) MANUAL ON FLOOD CONTROL PLANNING

I Various measures to prevent flood overflows

® Consider based on flow capacity, segments, and other characteristics.
Imaging river's response, too.

4. Planning countermeasures

A

[ )
a) Measures to prevent b) Measures to ensure the
| flood overflows safety of dyke and riverbank

48




I (1) Identify weak points and decide areas to be addressed

® Roughly from the characteristics of each section, sandbars, flood flow, etc.
® Better to consider in combination with the measures for the flow capacity.

Seg | Frequency | Location of Occurrence Approximate erosion

ment width (case study)

1 Intense Likely on both banks because multiple- | About half the width
(can occur | row bars are easily formed and the of the bar (about 40 m,
all at once) | stream meanders over them up to 100 m)

2-1, |Moderate |Incurved channels, more likely at the [2-1]

2-2 (Large if outer bank where flood flows, as well as | =River bank height (h)
riverbed at the flow attacking point. X5 (<30m)
material is | In straight channels, more likely on both | [2-2]
large) banks because the flow meanders over |=hX2~3 (<20m)

sandbars similarly as in Segment 1.

3 Weak Less likely, but possible at the outer side | = h X2~3 (<20m)

of curve

Note that scouring by local flows is likely to occur near piers, weirs, sluice gates, etc49

I (2) Consider countermeasures for bank erosion

® Setup a "protection line " and limit erosion to that point.
® Two ways: [1] use revetments, etc., and [2] keep the flow away.

[2] River Groyne
(to keep strong flow (thalweg) away)

[1] Bank protection

50

i [1] Bank protection

Joint (Gabion) Joint ~ Slope Protection

Foundation

Foot protection
Upper-Edge Protection
Covering (by soil) y o

Slope Protection

\‘Anti-slip sheet

(Silt etc.)
(Concrete)

I [2] River Groyne

I (1) Put it all together as plans and drawings.

5. Summarizing measures

53

(Example)
Excavation
River Side Place
Nagara Left side AAA~ BBB, Gifu City 51.4~52.4km
Nagara Right side CCC~DDD, Gifu City 50.1~51.4km
ljira Right side EEE~FFF, OO City 4.6~5.0km
Cutting Trees
River Side Place
Nagara Right side GGG, Gifu City 54.0~54.5km
54




I (1) Put it all together as plans and drawings.
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A
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I (1) Put it all together as plans and drawings.

l Retarding basins, Nagara River
.),“(,. il
3 M 4 P
For

ol oy

ERT

Ty

l areas for retarding basins

= e 56

i (2) Assumption of how much damage is reduced

® Assume damage reduced by the measures (property values' data needed)
® Calculate reduction amount for each flood extent (probability) and obtain
the expected value = benefit of the measures

| With the project | |
(eg.) For 1/100 Flood
5

Without the project |
-
7

i (3) "Cost-effectiveness."

® Effectiveness of measures = damage reduced by measures (benefit in
terms of monetary value)
® Cost-effectiveness (cost-benefit) = compared to the cost required

D‘\‘ke? Dam?
Structural iiw, P | Structural

555
measure A %I measure B

(example) B/C=3.0 (example) B/C=4.0

Structural
[ = measure
T / Difference —— I ; p— Non-Structural Darm?
; s 2N Kk on-Structura !
Damage: 10 Billion VND is effect 100 Billion VND % ;
- . . 4' 1 : measures? —
Damage reduction is calculated for each kind of land use (houses, offices, ﬁ
rice paddies, fields, etc.) based on inundation simulations with and . : = g =
without measures, and then multiplied by the unit cost for each kind of O Quick, low cost < Can be implemented speedy
land use to evaluate the amount of reduction. X No mitigating the external forces =» Not so big impact
*For more detai iali ials. 57 (-~ No reduction of inundation damage) 58
I Importance of utilization of Data
® Basic data such as river and basin surveys are the basis for all
:m T &sj'.'.‘*wu —= ‘ ;
mEksOs: TE. - i m I RR B REHR —‘#
| TR ;
o
i "
6. Other points to be noted P
-800
)]
@
-
”
Tl ok : At;
59 60
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I Inspection and maintenance are important.

® Recognize changes in the river channel (especially response after work)
and respond as soon as possible

Excavation & Cutting trees

1998 w_: — Deposition and 2\

- 2002 | s = further tree growth / \
2008 | = —
2013 | =

-100 -50 0 50 100 150 200 250 300 350 400 450
In Japan, accumulate results of periodic surveys: at least every 5 years, approximately every

200m in longitudinal direction. Required scale of the survey intervals and drawings depend
on the river size (width etc.).

I Be careful of trees, and of cutting down trees.

2022.10

Learning journey is endless

63

i For those who want to learn more -1

® DPWH Philippines, JICA (2003) Manual on Flood Control
Planning
[Segment, Flow capacity, River survey and planning]
https://www.jica.go.jp/project/philippines/0600933/04/pdf/Manual_on_F
C_Planning.pdf

® MLIT Japan (2005) Manual for Economic Evaluation of Flood
Control Investment - Draft
[Cost-benefit analysis]
https://www.mlit.go.jp/river/kokusai/pdf/pdf06.pdf

64

I For those who want to learn more -2

® Suzuki (2023) On Countermeasure for Riverbank Erosion

[Revetment, Groyne]

(VIET) https://phongchongthientai.mard.gov.vn/Pages/bai-trinh-bay-cua-chuyen-gia-jica-
ve-bien-phap-chong-xoi-lo-bo-song.aspx

(ENG) https://phongchongthientai.mard.gov.vn/en/Pages,
countermeasure-for-riverbank-erosion.aspx

resentation-of-jica-expert-on-

® Suzuki (2023) Key points of successful flood control measures
for the Tsurumi River and recommendations based on them
[Upstream-Downstream balance, Comprehensive measures at
the river basin]
(VIET) https://phongchongthientai.mard.gov.vn/Pages/chuyen-gia-jica-diem-mau-chot-
trong-cac-bien-phap-kiem-soat-lu-thanh-cong-cho-song-tsurumi-tai-nhat--.aspx
(ENG) https://phongchongthientai.mard.gov.vn/en/Pages/jica-expert-key-points-of-

successful-flood-control-measures-for-the-tsurumi-river-and-recommendations-based-
on-them.aspx

65

I What we learned
Session 1 (River Survey) |

v" Individuality (Characteristics) of Rivers / River Sections

v It is easy to succeed by adapting measures that have succeeded in rivers
[segments] with similar river channel characteristics.

=»Understanding river channel characteristics and segment is important.

v" Check longitudinal changes in gradient, and divide into "segment".
v" Check longitudinal changes in river width. Upstream-downstream balance.

v Same "segment" have similar characteristics (e.g. size of sediments)
*By understanding segment, can imagine the characteristics there.
*Also roughly consistent with the surrounding topographic features.

v' Even in the field, and imagine flood flow from the large scale.
v" Understand the characteristics of the basin (maps/aerial photos, past
disasters, topography, population and assets) 66
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I What we learned
Session 2 (Flood Control Planning) |

v' Decide the target discharge of countermeasures, high water level
v’ Considering countermeasures based on Flow Capacity
* Various measures
* Be careful for Side effect (especially river's response: sandbar, coast)

v' Ensure the safety of dyke and riverbank from the characteristics of each
section, sandbars, flood flow, etc.
v’ Two ways: [1] use revetments, etc., and [2] keep the flow away.

v’ Put it all together as plans and drawings.
v’ Cost-effectiveness, based on damage reduction

v’ Importance of utilization of Data
v Inspection and maintenance (especially response after work)

67

I Suggestion by Suzuki

"

® "Segment", "Discharge Diagram" and "Flow Capacity Diagram" shall be
the standard for surveying and planning in Vietnamese rivers, and shall be
attached to the Flood Control Master Plan.

® From segment characteristics, sandbars, and flood flows, mark sections
where riverbank erosion countermeasures are particularly needed.

® Conduct periodic surveys as much as possible and update the Flow
Capacity Diagrams accordingly.

® Institutionalize a system and budget for periodic inspections and
maintenance.

e

If you agree with these, | would be happy to continue discussing them
with you sometimes, and also to assist in the development of
"Guidelines for River Surveying and Planning".

68

i Homework

1. For the river you chose at the previous homework,

a. Imagine the longitudinal changes in the flow capacity based on the width
and gradient of the river, etc., and draw a rough graph as a flow capacity
diagram.

b. Based on the flow capacity diagram you drew in a., list specific measures
and locations (one to three) that you believe are necessary to reduce the
damage from flood.

c. Foreach of the measures listed in b., list possible "side effects" and
suggest what can be done to reduce its negative factor.

2. Tell us what was new and impressed you during these two sessions. Also,
tell us how you would like to apply them to your future work.

® Deadline: 10/September (Tuesday), File name: (YourFullName).docx
® How to Submit: Send the Word File to Ms. Nga (Zalo, 0932295343)

69

i Today's presentation material

https://drive.google.com/
drive/folders/1FNbYly1Q
m1X0sUgaDiubJV1nD5H
0C9qG?usp=drive link

70

I If you only think about flood control...

|\/ Ugly landscape, Unpleasant daily life
» e

7




I With city design & environment design,
|~/ Pleasant daily life

13



Reference (3)

NGi dung

Hi Théio DPdi Thoai Hop Tac Quan Ly Thién Tai
Viét Nam-Nhat Ban Lan Thir 12

Tién do Dy 4n XAy dung ban do rii ro i lut tai
Séng Hong va Song Ma

MARUYAMA Kazuki
Giam dbc diéu phéi quéc té vé ky thuat séng
Cuc quan ly nudc va thién tai
B6 Dit dai, Co sé ha téng, Giao thong va Du lich, Nhat Ban

Ha Noi, 28/11/2024

1. Giéi thiéu Dy an Xay dung ban db rii ro Lii lut
2. Nghién ciru khu vue bii song Hong doan Ha Ni
3. Nghién ctru tai luvu vue song Day
4.

K¢é hoach du kién

Y] 7Y I ~ > A > . ~

1. Gi¢i thiéu Dw an Xay dwng ban do rui ro li lut

. Nhit Ban di trinh bay “Sang kién Kumamoto vé Nudc” tai Hoi nghi thuong dinh vé Nudc Chau A - Théi Binh
Duong lan thir 4 vao nam 2022.

. Dua trén sang kién nay, Nhat Ban dang hop tic v&i mot s6 quéc gia Chau A vé “Lap ban dd rui ro 1 lut”.

. Trong Dy én ndy, cic khu vuc c6 nguy co ngap lut s& dugc tinh toan chinh xic bang cach két hop dit ligu vé tinh
v6i dir liéu quan sat mat dét va tryc quan hoa tan sudt 1 Iyt trén ban do.

. Ban d0 rui ro dya trén tin sudt c6 thé dugc sir dung trong viée danh gia va phat trién céc chién luge giam thiéu 1a
lut.

~ M0 hinh RRI (Rainfall-Runoff-Inundation) (Free)

S6 liéu dia hinh I i g N
e
S6 ligu sir dung dat =/

— Chiéu dai song :250km Khu vuc cong dong | :89diém
S0 liéu mua P
Din s 9.37triéu nguoi Sodinart o :365 ngin
Cac s0 liéu khac
t
Tan suit xay ra cao (1/10) -
M6 phong nedp Iut Tén suit trung binh cao(1/30) e i

Thu thip thong tin phong ngap Tén suit trung binh (1/50) I~ Song
Tan suat xay ra thap (1/100) []Khu vue bai song Hong
Khu vire ngap voi I PMF doan Ha Noi

"~ Lii ndi déng [ Luru vure song Béy
S 5 )

Dw an Xay dwng ban do rdi ro lii lut tai Viét Nam

Du an ldp ban dd rui ro 1l lut tai Viét Nam duoc thyc hién tai 2 ru vie song gém Tuu vyc song Héng-
Thai Binh va luu vuc song Ma véi s thdng nhét gitta MLIT va MARD.
. Nam nay, Dy 4n sé tién hanh danh gid rai ro 1 lut tap trung vao luu vuc song Hong - Thai Binh trong
d6 tap trung vio khu vuc dan cu & bi song ngoai dé song Hong doan Ha Noi va luu vuc song Péy.

¥

Luru vire song Piy Khu vd\rc hﬁ}i{ ;ﬁﬁg'ﬂt‘mg
ong Bien oan o
Dié¢n tich song Day :7,400km?> Dién tich -346.1km>
Dié¢n tich Tich-Bui :2,000km?> B ————
e 9. Chicu dai song :163.0km

Tinh hinh lii tai khu vie din cw ngoai bii song Hong

2. Nghién ciru khu vue bii séng Hong doan Ha Ni

&

® K& tir nim 1945, theo két qua do dac tai tram Son Téy co it nhét 13 tran 1d vuot bao dong I cép I
(14.4EL.m), tran 1i 8/1971 1a tran 1t 16n nhit dwoc ghi nhan. Tran I 8/1996 1a tran Iii 16n nhat ké tir
nam 1971, Hmax= EL.15.09m va Qmax = 20.000 m%/s.

® Trong trén li thang 9/2024 (bdo Yagi), muc nudc cao nhat ghi nhan tai Son Tay la EL.13.51m, vuot
murc canh bao 1 1T (EL.13.4m).

Muc nuée cao nhit nam tai tram Son Tay
Tran 16 8/1971 Tran 1 8/1996 (do bao 504)

1 (Hmax 16.29) Lon nhit 30 nam_(Hmax15.09)

1 I

Trén [ 9/2024
Bio Yagi (Hmax13.51)
8D 3(14.4)

8O2(13.4)
801(12.4)

MYCNUSC (ELM)

1945
1245




Dic diém sir dung dat khu vue bai song (thay doi sir dung dat)

Téng quan vé mé hinh cho khu vipe bii séng séng Hong

® Cic khu dén cu da dugc hinh thanh va md rong tai khu vuc nay, dong thoi c6 quy hoach
phat trién trong tuong lai nén can xem xét dén rui ro ngdp lut cua cac dia diém nay.

4 ligu nam 2016

y N
Su dung dat
nam 2020

oo Tay <

._-/\ SonTay

St dung dit

Sir dung dat nim 2000

nam 1990

Chii thich
:] Tuyén dé
- Khu dén cu
Khu dét nong nghiép va muc
—_ dich khac
Song

Hung Yen 2% Hung Yen

[Neuon - sir dung déivi do ch i o gidi cao tir ),

'ng quan ung h khu

Mb hinh Rainfall-Runoff-Inundation (RRI) Model (Mién phi)

DY phin giai 15 sec (khoang 500x500m)

Kh‘s.v“c, Khu vyc dan cu ngoai dé song Hong doan Ha Noi

nghién ciru

Dia hinh Hiéu chinh HydroSHEDS(Mién phi) va dit lidu mat ciit khao sat
Pidu kién Sg liéu do dac luu lugng tai tram Son Tay (bién thuong luu)

S0 liu do dac myc nudc tai tram Hung Yén (bién ha luu)

bién tinhitodn | 7 o eb cia vp phng chéng thién tai thinh phé Ha Noi, Dai khi twgng)

Sirdyng dit  GLCNMO (Mién phi)

Miit cit Mit cit do dac nam 2000, 2023 (MARD cung cp)
Trin li kiém  Trin i 8/1996

dinh Tran 18 9/2024

Thoi gian 8/8—31/8/1996

tinh 3/9-25/9/2024

Thoi giandn  1/7-7/8/1996
dinh mé hinh  25/8 —2/9/2024

Kiém dinh mé hinh cho khu viec bai séng Hong (Tran i 8/1996)

Kiém dinh mé hinh cho khu virc bai séng Hong (Tran lii 9/2024)

® Mic dii vin con ¢6 mot sb sai s& trong myc nudc
tinh toan do thieu dir liéu cat ngang, nhung nhin
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As of 27/Mar/2024
SUZUKI Takashi (Advisor for Disaster Risk Management, MARD, Vietnam)

Dam Operations in the November 2023 Flood of the Huong River (Discussion and Recommendations)

Executive summary

With regard to flood control operations at the three major dams on the Huong River basin, in the November
2023 flood a considerable flood reduction was achieved, and if there had been no dam flood control, the extent of
inundation would have been twice as great as it actually was. The reservoir water levels of all the three dams were
lowered approximately 4 days prior to the arrival of the flood, and the capacity secured by this lowering was
equivalent to 18-40% for each dam (27% in total) of the capacity used for flood control this time, which means that
without this prior lowering, the inundation could have been nearly 30% larger.

In addition, the on-site office revealed that "the damage was minimized thanks to the grant aid project" and
"the lowering reservoir water level started four days in advance this time, whereas such lowering starts two days
before the flooding in the past". If the water level had not been lowered for the first two days, the inundation could
have been nearly 10% larger, which might mean to be the effect by the project.

While these effects were achieved, there was also room for improvement, and the PDCA cycle (Plan-Do-Check-
Act) should be established to conduct post-event verification and to repeatedly learn lessons from each flood
response and apply them to the next. The dam operation support system introduced in the project should be
familiarized as well. Furthermore, the actual conditions and effects of flood control by dams should be
communicated to the public in an easy-to-understand manner based on data in order to deepen public
understanding. It is also important to consider revising the rules if it is found necessary after verification.

In addition, the experience and know-how gained from the Huong River should be shared with other river
basins, and at that time, cooperation between offices in charge of disaster management and VNMHA should be
promoted to ensure that they can utilize radar and other observation data owned by the VNMHA in real time, and

to share knowledge on mechanism of radar and data handling.

1. Introduction

(1) Overview of the Huong River and its basin

The Huong River flows through Thua Thien Hue Province in central Vietnam, with a length of about 100 km and
a basin area of about 2,800 km2. The Huong River is named after the confluence of the Ta Trach and Huu Trach
Rivers, which originate in the mountains along the border with Laos, southwest of Hue City, and then flow through
the center of Hue City before the confluence with the Bo River downstream and flowing through the largest lagoon
in Southeast Asia to the Pacific Ocean.

The Huong River basin is prone to heavy rainfall due to typhoons and mountainous terrain, and there are



basically no levees along the river, making it prone to flood damage, including in the city center. On the other hand,

there are three major dams upstream as follows, and although some of them are managed by hydropower

companies, they are operated contributing to flood control under the direction of Thua Thien Hue Province in

accordance with the dam operation regulations described below:

- Binh Dien Dam (hereinafter "BD") located on the Huu Trach River, upstream of the Huong River * Managed by the
hydropower generation company

- Ta Trach Dam (hereinafter "TT") located on the Ta Trach River, upstream of the Huong River *Managed by the
Ministry of Agriculture and Rural Development (MARD)

- Huong Dien Dam (hereinafter "HD") on the Bo River, a tributary of the Huong River *Managed by the hydropower

generation company

The specifications and their basic water levels of these dams are shown in Figure 1.

(2) Dam operation rules for the Huong River

Summary of regulations on flood control operation of the three major Dams
In the Prime Minister's Decision (No. 1606/2019/QD-TTg)! on dam operations in the Huong River system, the
outline of flood control operations for the above three major dams (BD, TT and HD) are stipulated as follows:

(i) If the water level in the downstream river (for BD and TT, Kim Long, Huong River; for HD, referring to both Kim
Long, Huong River and Phu Oc, Bo River) is lower than the alert level 2 by 30 cm or more, the flood control
operation is based on "water level before flood" (if higher than this, it should be gradually lowered, and if lower,
it should not exceed). In the absence of flood control, it should not exceed the "flood season level".

(i) When the downstream river level comes within 30 cm of the alert level 2, or when the inflow exceeds 400 m3/s
for BD and 500 m3/s for TT or HD, release the same amount as the inflow (i.e., the reservoir level is maintained).

(iii) If the downstream river water level exceeds alert level 2, or if the inflow exceeds 800 m3/s for BD, or 1,000 m3/s
for TT or HD, release less than the inflow (i.e., implement flood control), but do not exceed the "normal maximum
level (but 50.0 m for TT)". If the reservoir water level exceeds the level, release the same amount as the inflow
(i.e., the reservoir level is maintained).

(iv) The above stages (i) to (iii) are operated under the authority of the Chairman of the Disaster Management
Committee of Thua Thien Hue Province, but in "emergency situations" such as when the downstream river water
level exceeds the alert level 3 even though rainfall is still expected, or when the reservoir water level exceeds
"normal maximum level (but 50.0m in the case of TT)", operate under the authority of the Chairman of the
People's Committee of Thua Thien Hue Province.

(v) Flood control is terminated when the reservoir water level is below the "flood season level" and the rainfall and

flooding are over.

The outline of these regulations is illustrated in Figure 2.



Water surface area at normal
maximum level 17.08km?
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(2 Water level before flood*! 74.5m 74.5m 74.5m 81.6m
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(a) Binh Dien Dam Reservoir (Catchment area 515.0 km2, Huu Trach River)
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9/1-30 10/1-31 11/1-15 11/16-12/15
@) Flood season level*2 25.0m 28.0m 35.0m 38.0-45.0m
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(No.1606/2019/QD-TTg) ete s However e ferel e
Capacity volume is according to FRICS's material #1

(b) Ta Trach Dam Reservoir (Catchment area 717.0 km2, Ta Trach River)

Water surface area at normal
maximum level 33.87 km?

Top Height 61.50m --..

®) Design flood level/1.000#! 59.93m - N
@ Normal maximum level 58.00m --.__

capacity 350.80 : @ Flood season level*? (see chart)
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820.66 Mil.m* (MCM)

9/1-30 10/1-31 11/1-15 11/16-12/15
@) Flood season level*2 56.0m 56.0m 56.0m 56.5-58.0m
@ Water level before flood*! 53.5m 53.5m 53.5m 56.5m
(No.1606/2019/QD-TTg) -

#1: The scale of probability

(c) Huong Dien Dam Reservoir (Catchment area 707.0 km2, Bo River)
[Figure 1] The specifications and their basic water levels of these dams (Source: No. 1606/2019/QD-TTgY; however, for TT,

since the capacity data described are doubtful, referring to the data confirmed in the grant aid project described below).
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(a) Flood control operation at Binh Dien Dam (Huu Trach River) and Ta Trach Dam (Ta Trach River)

H Basic Information
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(Not

(b) Flood control operation at Huong Dien Dam (Bo River)
[Figure 2] Regulations on flood control operation of the three major dams in the Huong River basin

(Based on: No. 1606/2019/QD-TTg")

Characteristics of operation rules

The following characteristics can be pointed out to this operation regulation, as noted in Figure 2:

- Under the regulation, the observed (real time) values of downstream river levels and inflow at the dam are mainly

used to determine which of the steps (i) to (v) to be applicable, and "forecast information" on rainfall and river

levels is not used. (Note: According to the Thua Thien Hue Provincial Disaster Prevention Office, such forecast

information is used as on-site reference.)

- In general, the amount of water discharge is not specifically defined and is left largely to the on-site judgment. In



particular, there are no specific provisions on the amount and rate of storage compared to inflow at the flood
control stage, or the degree of raising or lowering of the reservoir water level.
- In addition, there is no provision for operation in the event of a particularly large flood, "emergency situation". In

this respect, too, a considerable portion is left to the judgment of the field.

Thus, on-site judgement and action is important, as mentioned later too. From this perspective, now the

response to the November 2023 flood, which was the most-severe recent flood, will be reviewed.
2. Dam operation in the November 2023 flood
(1) Flood control by dam operation and its effects
Summary of November 2023 flood
In the Huong River basin, rainfall was heavy from around November 13, resulting in peak levels of over 4.3 m
at Kim Long on the Huong River (around 17:00 on November 15) and over 4.9 m at Phu Oc on the Bo River (around

19:00 on November 15), both exceeding alert level 3, flooding a wide area of Hue City. Water levels at each point

are shown in Figure 3.

Alert Level 3 (3.50m)

Alert Level 1 (1.00m)

12/Nov 13/Nov 14/Nov 15/Nov 16/Nov

(a) Huong River (Kim Long) Water Level

Water Level (m)
5

Alert Level 3 (4.50m)

Alert Level 1 (1.50m)

12/Nov 13/Nov 14/Nov 15/Nov 16/Nov

(b) Bo River (Phu Oc) Water Level

[Figure 3] River water level in the November 2023 Flood (Source: Thua Thien Hue Province Website?’)
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[Figure 4] Operation data in the November 2023 flood at the three major dams in the Huong River Basin
(Data source: MOIT website3) for BD and HD, and MARD website? for TT. However, some periods for which data were not available on

the web were supplemented with data confirmed in the grant aid project described below)



Flood control at the three major dams

At this time, flood control was being conducted at BD, TT, and HD dames, all of which achieved a considerable
extent of flood reduction, including during peak inflow periods. As related data are shown in Figure 4, the peak flood
at BD had a maximum inflow of approximately 3,300 m3/s (around 19:00 on March 14), but the maximum discharge
was approximately 2,500 m3/s (approximately 2 hours after the peak inflow). In TT, the maximum inflow was
approximately 4,800 m3/s (around 19:00 on March 14), but the maximum discharge was approximately 2,000 m3/s
(approximately 5 hours after the peak inflow). Furthermore, in HD, the maximum inflow was approximately 4,000
m3/s (around 23:00 on the 13th), but the maximum discharge was approximately 1,500 m3/s (approximately 2
hours after the peak inflow). (However, in HD, as described later, the second peak occurred about 43 hours after
this peak, and the inflow was about 3,300 m3/s. At that time, the dam capacity was exhausted and no flood control
was conducted.) It can be pointed out that the flood control operation mitigated the rise of water levels in
downstream rivers and reduced the damage caused by inundation, and also delayed the rise of water levels

downstream, thereby allowing more time for evacuation and other activities.

In addition, the total amount of water stored through the whole floods is estimated to be about 62 million m3
for BD, 159 million m3 for TT, and 99 million m3 for HD, for a total of about 320 million m3. It is also clear that these
flood control measures have had the effect of reducing the extent of inundation compared to what would have
occurred in the absence of dam flood control.

In fact, the area inundated in this flood is estimated to be 314 km2 by Sentinel Asia (based on satellite imagery
from November 15, 2023, see Figure 5), and assuming the average depth of inundation at that time was 1 m, the
inundation volume would be estimated to be about 314 million m3, which suggests that if there had been no dam
flood control, the extent of inundation would have been about twice as severe as it actually was, with the additional
amount of water mentioned above (about 320 million m3). (Note that the inundated area estimated by Sentinel Asia
may include inundation due to internal flooding and storm surge in addition to one due to flood from the Huong

River basin. See also (Note 1)).
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[Figure 5] Inundated area estimated from satellite image (Source: Sentinel Asia, satellite image on November 155))

(2) Preliminary reservoir level lowering and its effects

Inthe flood response, the reservoir level was lowered gradually before the peak of the flood in order to increase
the available capacity. Specifically, the lowering reservoir level started approximately four days prior to the arrival
of the flood. The four-day lowering of the reservoir water level secured an additional capacity of approximately 18
million m3 for BD, 29 million m? for TT, and 40 million m3 for HD, for a total of approximately 87 million m3, which
corresponds to approximately 18 to 40% of the total stored water mentioned above, respectively for each dam (27%
in total) (see [Figure 6] and also (Note 2)). This shows the significance of the prior lowering of reservoir levels.

When the inundation volume is estimated to be approximately 314 million m3 as mentioned above, it is
assumed that if the reservoir water levels had not been lowered in advance, the extent of the inundation would

have been nearly 30% larger than the actual volume, with additional 87 million m3 mentioned above.

(3) Challenges in flood control through dam operation and desired future actions

Of course, improvements could have been considered, such as increasing the speed of lowering reservoir level
in advance. For example, in TT, even though the reservoir level had been lowered after the flood in mid-October,
the November flood occurred before the reservoir level was lowered to the "flood season level", (the flood season
level in the first half of November was 35.0 m, but the reservoir level was lowered only to about 38.7 m when the
flood arrived). Although MARD's safety management guidelines for TT® stipulate that water levels should not be
lowered at a rate higher than 1 m/day for TT, as illustrated in Figure 7, the rate of lowering water level in late October
and early November was less than 0.5 m/day, suggesting that more water could have been discharged to lower the
water level (Note that the water level of the downstream river may have been taken into account on the decision
not to discharge water too much, and that this cannot be easily criticized).

Even at the stage of flood control, the extent of flood control could have been reduced and capacity could have



been conserved before the peak. For example, as mentioned above, though HD made substantial flood control
during the first inflow peak, when the second peak occurred 43 hours later, when the inflow was about 3,300 m?3/s,
no flood control was conducted because the dam capacity was exhausted. After the first peak subsided, the capacity
could have been preserved a little more if the same amount of water as the inflow was released without flood
control (Note that it is not appropriate to release more water than the inflow under the regulations). (see [Figure 4]
(c) above)

It is unfair to argue about what should have been done or not done based on the total amount of rainfall and
runoff, which is only known after the flood is over. In fact, if rainfall is predicted and the reservoir level is lowered
by releasing water in advance, but the actual rainfall is not as great as predicted, the amount of water available for
power generation and irrigation may be lost, resulting in economic losses.

However, in the Huong River basin, observation equipment such as radar and the system to support dam
operation have just been introduced through the grant aid as described below. In future, it is important to ensure
more effective response including the utilization of such equipment and system, by establishing the PDCA cycle
(Plan-Do-Check-Act) to conduct post-event verification and to repeatedly learn lessons from each flood response

and apply them to the next.
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[Figure 6] Stored water volume [A] and
the capacity secured by the prior lowering reservoir water level [B] in the three major dams
(Data source: MOIT website3) for HD, and MARD website? for TT.
Though BD also has data of stored water and level on MOIT website, as the values of water storage volume on MOIT website and of
the capacity data indicated in No. 1606/2019/QD-TTg are significantly far apart, estimating the stored water volume of BD using the
reservoir water level data on MOIT website and based on the No. 1606/2019/QD-TTg. However, since the reservoir water level data
for 9-12/Nov could not be confirmed on MOIT website, for this period, the water storage volume data confirmed in the grant aid

project described below was directly used. See also (Note 2) for data processing.)
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[Figure 7] Reservoir water level in TT from October to the November flood

(Source: a figure obtained from MOIT website3), with author's additions)

3. Effectiveness of the grant aid project "The Project for Emergency Reservoir Operation and Effective Flood
Management Using Water related Disaster Management Information System"

in response to the November flood

(1) Outline of the project

The Project for Emergency Reservoir Operation and Effective Flood Management Using Water related Disaster
Management Information System, which was implemented as a Japanese grant aid from 2017 to 2023, provided
the observation equipment for rainfall and water level, including the first high accurate X-band MP radar in Vietnam,
as well as an integrated dam management system that supports optimal dam operation by consolidating all relevant
data in real time and forecasting flood and inundation up to 72 hours later has been developed and provided. Aerial
laser surveying of the basin for flood forecasting, developing a hydraulic model using the RRI model, and the soft
components (technology transfer) such as dam operation training simulating an actual disaster were also

implemented. (For an overview of the project, see, for example, JICA reference”))

(2) Effectiveness of the grant aid project in response to the November flood

Comments from the on-site office about the effectiveness of the project

The Thua Thien Hue Provincial People's Committee reported to the Deputy Prime Minister and shared with
MARD, VDDMA, and JICA that the results of the project were effectively utilized in the decision to operate the dam
in the November flood.

In particular, according to a hearing from a person in charge of disaster prevention in Thua Thien Hue Province,

"Thanks to the radar and flood forecasting that were the results of this project, we were able to increase the amount
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of water released four days before the floods arrived". In particular, it was also heard that, "Until now, we have only
been able to increase the discharge of water two days before the flood, but this is probably the first time that we

have been able to increase the discharge four days before the flood.

Approach of this article to expressing the effectiveness

When expressing the effectiveness of the grant aid project, it is necessary to compare the difference in results
(such as flood damage) between the case with the project (with-case) and the case without the project (without-
case). However, it is difficult to envision what the response would have been if the project had not been
implemented ("without case") after the flood response. In addition, the main focus of the grant aid project was
originally an integrated dam management system to support optimal dam operation based on flood and inundation
forecasts, but this system had not yet been fully utilized as the project was not completed yet.

While it is necessary to take these circumstances into consideration, in light of the aforementioned comments,
this article will estimate the effect of lowering reservoir level from 4 to 2 days before the flood (i.e., the "first 2-

days" of the 4-day period), and thereby express the effectiveness of this grant aid project.

Effectiveness of lowering reservoir level during the first 2 days of the 4-day period

During the period from 4 days before the flood to 2 days before the flood (the "first 2 days" of the 4-day period),
the reservoirs increased the capacity of approximately 31 million m3: 8 million m3 for BD, 16 million m3 for TT, and
7 million m3 for HD. These are about 18-56% for each dam respectively (36% in total) of the aforementioned
"secured capacity by lowering reservoir levels 4 days prior to flooding". (see Figure 8).

When the inundation volume is estimated to be approximately 314 million m? as mentioned above, it can be
assumed that if the reservoir levels had not been lowered during the "first 2 days", the extent of the inundation
would have been approximately 10% larger than the actual volume, and here the effectiveness of the project in

dealing with the flood can be seen.

(3) Future issues regarding the utilization of project results

Again, in retrospect, there might rooms for thinking that more effective dam operations could have been
carried out.

As mentioned earlier, observation equipment such as radar and the system to support dam operations were
introduced through the project, and it is important to ensure more effective response including the utilization of
them in future, by establishing the PDCA cycle (Plan-Do-Check-Act) to conduct post-event verification and to
repeatedly learn lessons from each flood response and apply them to the next. In addition, advancing system

familiarization is also an important issue to be addressed from now.
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[Figure 8] Stored water volume [A], the capacity secured by the prior lowering reservoir water level [B],
and the capacity secured during "first 2 days" of the 4-day period of lowering reservoir water level [C]

in the three major dams (Data source: same as Figure 6)

4. Summary and Recommendations

(1) Summary

Flood control by dam operation in the November flood
As mentioned so far, the effectiveness of dam operations and the grant aid project on the Huong River basin

during the November flood can be discussed as follows:

- The outline of flood control operations for the three major dams in the Huong River basin are stipulated in the
Prime Minister's Decision, and according to that, flood control operations are mainly based on the observed (real
time) values of downstream river levels and inflow at the dam. However, the operation is not specifically defined,

leaving a large part to the on-site judgment.

- The following points became clear from a review of the response to the November 2023 flood of the three main
dams on the Huong River basin:

* All of the dams of BD, TT, and HD achieved flood control with a considerable extent of flood reduction, including
during peak periods. Estimating based on assumptions, if there had been no flood control at the dams, the extent

of inundation would have been about twice as severe as it actually was.
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* All of the dams of BD, TT, and HD prepared for flood by starting to lower reservoir water levels approximately 4
days prior to the arrival of flood. The capacity secured by this at each dam is approximately 18 to 40% of the
capacity used for flood control respectively (27% in total). Estimating based on assumptions, if the reservoir water
level had not been lowered in advance to secure capacity, the extent of the inundation would have been nearly
30% larger than the actual volume.

* In order to find the effectiveness of the grant aid project until 2023, based on the comments that lowering
reservoir level started four days prior to the arrival of the flood thanks to the radar and flood forecasting
introduces by the project while they have only been able to increase the discharge two days before the flood until
then, the capacity secured by lowering reservoir water level during the period from 4 days before the flood to 2
days before the flood was focused. The capacity secured by lowering reservoir water level during the 2 days is
found to be equivalent about 18-56% of secured capacity by lowering reservoir levels at each dam respectively
(36% in total), and estimating based on assumptions, the extent of the inundation would have been
approximately 10% larger than the actual volume, and here the effectiveness of the project in dealing with the

flood can be seen.

Toward Improved Operations

While flood control has been achieved in such a way, as mentioned above, further improvements could have
been considered, such as lowering the reservoir level earlier in advance or more greatly, and even at the stage of
flood control, the extent of control could have been reduced until the peak to conserve capacity. In the Huong River
basin, observation equipment such as radar and the system to support dam operations were introduced through
the project, and it is important to ensure more effective response including the utilization of them in future, by
establishing the PDCA cycle (Plan-Do-Check-Act) to conduct post-event verification and to repeatedly learn lessons
from each flood response and apply them to the next. In addition, advancing system familiarization is also an

important issue to be addressed from now.

On dissemination of Effectiveness to the Public

Such discussions can be easily conducted with basic data that are publicly available. While dam flood control
is of great interest to the public but also difficult to understand, and is often misunderstood and criticized as if the
dam release causes or increases flood. In fact, this time the flood control by dams did not increase flood but mitigate
flood, and it is important to communicate the reality of flood control and its effects to the public in an easy-to-

understand manner.

(2) Recommendations

Based on the above summary, the following points are recommended:

- To establish the PDCA cycle (Plan-Do-Check-Act) to conduct post-event verification after a large-scale flood event,

as described in this article, and to repeatedly learn lessons from each flood response and apply them to the next.
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In addition, to advance familiarization with the system introduced by the grant aid project through flood

responses.

- To conduct simple data analysis and discussion as described in this article after a large-scale flood event, and
disseminate the actual situation of flood control and its effects to the public in an easy-to-understand manner, in
order to avoid public misunderstanding that floods are caused or increased due to dam releases, and to deepen

public understanding of flood control by dams.

- If it is considered desirable to improve or clarify the current operating regulation (Prime Minister's Decision No.
1606/2019/QD-TTg) based on the such considerations, to consider the revision of the operating regulation after

careful consultation with relevant ministries and agencies to have a common understanding.

- To apply the know-how in the Huong River basin to other river basins in Vietnam based on the result of the grant
aid project. In doing so, to share the experience gained in the Huong River basin with relevant provinces and
agencies. In addition, to promote collaboration with VNMHA so that the VNMHA's radar and other observation
data can be used in real time by the disaster management offices (VDDMA and provincial DARD) without having
to install new radars or other observation equipment. In particular, to share knowledges by having study sessions,
for example, on radar between the disaster management offices (VDDMA and provincial DARD) and VNMHA to
share knowledge in order to promote understanding of the disaster management offices on radar mechanism
and data handling, and to promote understanding of the data providers on the needs of disaster management

offices.

(Note 1) Setting an average inundation depth, 1 m, is only an assumption, but it does not seem to be far off from the actual situation,
considering based on reported articles on inundation damage, In addition, the Thua Thien Hue Province is later surveying residents
to determine the actual flooding in their houses, and as of March 4, the results have not yet been compiled, but once the results are

known, a more accurate study would be possible.

(Note 2) The following definitions are used in this article to define the 4 days of prior reservoir level lowering or the first 2 days of the
4-day period.

- Flood start: The time (on the hour) when the inflow first exceeds 400 m3/s for BD and 500 m3/s for TT and HD. (This threshold is the
same as the value used in the Prime Minister's decision as one of the triggers for changing the stage of dam operation.)

- 4 days before flood start: 96 hours before the flood start

- Before flood: When the reservoir water level is the lowest immediately before the flood series.

- After flood: When the water level is the highest in the flood event.

- 2 days before flood start: 48 hours before flood start

- Capacity secured by 4 days of prior reservoir level lowering: Capacity secured during period from "4 days before flood start" to "Before
flood"

- Capacity secured by the first 2-day of prior reservoir level lowering: Capacity secured during period from "4 days before flood start"
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to "2 days before flood start "
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SUZUKI Takashi,
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Key points of successful flood control measures for the Tsurumi River

and recommendations based on them

1. Background and issues

The Tsurumi River is a 42.5 km long river with a basin area of 235 km2 that flows
from Machida City of Tokyo, through Yokohama City and Kawasaki City of Kanagawa
Prefecture, into Tokyo Bay. The national government is responsible for river management
and maintenance in the urban sections of the river downstream, while the Kanagawa
Prefecture, Tokyo Metropolitan Government and Yokohama City are responsible for the
upper and middle sections, depending on the section. The Tsurumi River basin is small in
size, ranking 106th in terms of basin area among all the 109 A-class river systems (*1) in Japan,
but its population (2.16 million) ranks eighth and the population density is the highest.

The background to the rapid increase in population in the basin is the High
Economic Growth around 1955-73 (*2). The Tsurumi River basin is adjacent to central Tokyo,
and during this period, transport networks (rail and road) crossed various parts of the basin
and connected it to the central Tokyo, making it convenient for commuters. This led to a 2.7-
fold increase in the basin's population in the 17 years between 1958 and 1975, and the
development of residential areas led to a rapid increase in the urbanisation rate (the
proportion of urban areas in the basin) from 10% to 60%.

Urbanisation has a negative impact on flood control from two perspectives. First,
new development of frequently flooded land (low-lying areas) increases the number of people
and properties that may be affected. Secondly, new pavements and embankments on upstream
farmlands and vacant lands increase the amount of water that runs off downstream into
existing urban areas and allow water to reach them faster, as rainfall is no longer able to
infiltrate and the previously inundated water has nowhere to go. In the Tsurumi River basin,
flooding also became more severe due to these factors.

In fact, in both 1958 and 1966, during the period of the High Economic Growth,
some 20,000 houses were inundated by the floods respectively. Even though the Tsurumi
River was designated as an A-class river in 1967 and then the national government started
river improvement work to improve safety, subsequent analysis of observation data on the

1976 flood showed that both the size and speed of the floods became severe. The adverse



effects of urbanisation were manifesting themselves faster than the river improvement efforts.

In addition, as measures had not been considered on a basin-wide scale, in the
Hayabuchi River, a tributary of the Tsurumi River, the width of the upstream section managed
by the Yokohama City was three times wider than that of the downstream section managed
by the national government. The river was in such a bad situation that it was assumed to

overflow here in the event of flooding (*3).

L . ) . I Urbanisation in the basin o y
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governments, depending on sections (downstream is managed by MLIT).

Inagi City (Tokyo Metrop)
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| Two negative impact of urbanization on flood control | Major floods in Tsurumi River
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2. Measures and methods implemented

(1) Efforts to control run-off

1) Enthusiastic lobbying of local authorities by national officials and collaboraion

In January 1976, a national government official (director of the Keihin Construction



Office of the Ministry of Construction (now MLIT)) visited the director in charge of rivers of
Yokohama City Government, which covers more than 60% of the river basin. In order to
promote rainwater storage in the basin, he asked if the city could provide guidance and require
developers to install rainwater storage ponds, but since he did not receive agreement, he asked
him to participate in a new study group on flood damage. Then he also explained to the
director of the planning and coordination department of Yokohama City so that the deputy
director of the department can participate, and the directors of the relevant departments and
other local authorities (Kawasaki City, Inagi City, Machida City) also agreed to participate
replying to his request, and in July 1976 the Tsurumi River Basin Water Disaster Prevention
Committee was set up. The committee was chaired by Professor Kikkawa of the Tokyo
Institute of Technology and included other academics etc., and based on a common
understanding that urbanisation affects negatively to flood damage, they decided to discuss
any issues that could have an effect on flood countermeasures.

At first, in the committee they faced conflicts such as between upstream and
downstream cities, and between the departments in charge of rivers and the urban planning
department in the same city of Yokohama, with no way out in sight. However, Professor
Kikkawa led the discussions by focusing on the key points, and the directors of the cities began
to listen to each other, and eventually the municipalities began to consult the Keihin office
whenever they reviewed development plans for their areas. With the discussions thus on track,
a major flood inundation in September1976 further spurred the committee's discussions, and
the cities began to compete with each other in providing guidance to developers.

An interim report of the committee in June 1977 indicated that developers should
provide facilities to store a certain amount of rainfall in the area and that developers who
reclaim agricultural fields and vacant land should take measures to prevent that amount of
water from flowing into the existing urban area. The committee's detailed and proactive
discussions with the responsible persons in each municipality resulted in effective measures,
which are then taken by each municipality through guidance etc.

| Tsurumi River Basin Water Disaster Prevention Committee | interim report of the committee in June 1977

v Developers should provide facilities to
in the area
v Developers who reclaim agricultural fields and vacant land should take

¥ In 1976, new committee started to discuss any issues that could have
an effect on flood measures, based on a common understanding that

urbanisation affects negatively to flood damage.

measures to into the
® The Keihin Construction Office of MOC (now MLIT) existing urban area
® [Cnaw:'ma'u.Professor Kikawa [ ] -I. [ ] The committee's detailed and proactive discussions
(Tokyo Institute of Tec‘hnology.) .’ '. with the responsible persons in each municipality
® Other experts (University, Media etc.) [/

A o e ®
® Machida City ' ' Effective measures by each K
[ ) [ ]

® Inagi City municipality through guidance etc

® Yokohama City ' ‘

® Kawasaki City

® Tokyo Metrop P
® Kanagawa Pref. [ ] y



i) Systems that further encouraged efforts

As major floods occurred frequently in other rivers during this period, the Ministry
headquarters also began to study on comprehensive measures (including measures in the
basin) with Professor Kikkawa and other academics in October 1976, and compiled a report
in 1977 (*4). In 1979, a system of 'Specified Rivers for Comprehensive Flood Control
Measures' was created, and rivers designated as such were obliged to compile a 'River Basin
Improvement Plan' for comprehensive measures, in return for a priority budgetary investment.
The Tsurumi River became the first river in Japan to be designated as a specific river for
comprehensive flood control measures in 1979, and in 1981 the Tsurumi River Basin
Improvement Plan was formulated, which led to further steady progress in measures such as
the installation of regulating reservoirs and storage and infiltration facilities in the basin (and
the new Tsurumi River Basin Improvement Plan in 1989).

And based on this context, in the Tsurumi River, mitigation by storage in the basin
was taken into account in the setting of the target discharge of river improvement works in
the river plan (1994 Basic Plan for Construction Works Implementation), and though the
river plan is formulated separately for each administrator in most rivers, in the Tsurumi River
it was formulated by four administrators (MLIT, Tokyo Metropolitan Government, Kanagawa
Prefectural Government, and Yokohama City Government) in collaboration (River
Improvement Plan 2007).

Furthermore, with the enactment of the Law on Measures against Flood Damage to
Specified Urban Rivers in 2004, it was legally stipulated that permission is required for
development activities above a certain size that obstruct rainwater infiltration. In addition,
the concept of run-off control measures stipulated in the Tsurumi River Basin Improvement
Plan was re-organised into the “T'surumi River Basin Flood Damage Countermeasures Plan’
in 2007 based on this law, which finally has a legal basis. Countermeasures were more strongly
promoted and also the efforts of relevant institutions came to be monitored.

Thus, run-off control, which was originally promoted only by the guidance of local

authorities, has gradually become more and more promoted with the backing of systems.

I Beginning Comprehensive measures in Tsurumi River Basin I River Improvement Plan (2007)
v’ During high economic growth with the urbanisation and frequent flood, (Setting the target and decide measures in approx. 30years, based on River Law)
needs of measures not only in the river but also in the basin highlighted. v Mitigation by storage in the basin was taken into account in the setting
R 1958 1075 of .the target discharge (since thel Plan of 19.94). )
in the basin v Uniquely, formulated by four administrators in collaboration.

1958 1966 1975
Major flood Flood  Flood

Target discharge

Gooperation of 1976 |+ 1977 1990 Target
national/local Anterim Yokohama Gity joined Run-off Flood

River
government report. retarding basin PJ control

channel

1967 1979 1981 1989 facility
Systems/Plan A-Class Specified RBIP  New
River Syst Rivers (x1 +2) _RBIP
iver System ivers (*1) (%2) 2,110 1,860 360
) 1974 1976 1976 1977 1980 3 3 3
Cigriveis Tama Nagara Start Interim Guide for me/s | m¥s m’/s
) e River River Disc. Report policy

1) Specified Rivers for Comprehensive Flood Control Measures At Sueyoshi-bridge P"f‘“‘v Designed discharge in detail
*2) River Basin Improvement Plan Yokohama City




I Tsurumi River Basin Flood Damage Countermeasures Plan (2007)
(based on Law on Measures against Flood Damage to Specified Urban Rivers in 2004)

v/ Formulated by four administrators in collaboration.
v’ Storing rainwater function (run—off mitigation) by several measures in
the basin was written as a target.

[m?/s]

Rainwater storage and

Z : SES 205
infiltration facilities, efc.

Rainwater storage and infiltration
measures by local governments 15

Storm water storage pipes, etc. by
sewerage system administrators 30

Flow discharged by river channel
1,500

Flood control facilities, etc.
(Eg. retarding basin) 360

.
b

* At Sueyoshi-bridge point, Yokohama

111) Status of implementation of measures such as regulating reservoirs.

As a result of these efforts, for example, the number of regulating reservoirs for
storing rainwater was approximately 3,300 in 2002, and 4,000 in 2007, and continued to
increase to approximately 5,000 in 2019 (when Typhoon Hagibis hit East Japan, as described
below). Their total storage capacity amounts to about 3.1 million m?, which is equivalent to
0.8 times the capacity of the Tsurumi River Multi-Purpose Retarding Basin (storage capacity
of 3.9 million m3), as discussed below.

Other measures are also being taken, such as the construction of facilities to store
and infiltrate rainwater underground in public facilities such as schools, parks and public

housing, and pavements to allow rainwater to infiltrate underground on roads.

I Regulating reservoirs etc. to control run—off

Regulating reservoirs for storing rainwater

Example in
Yokohama

(Usually used as tennis court but can store nearly 100,000m? of rainwater.)

In 2019, there are 5,000 reservoirs with total storage capacity of about 3.1 million m3
(%Equivalent to 0.8 times capacity of Multi-Purpose Retarding Basin explained later.)

Facilities to store and infiltrate
rainwater underground in public facilities

(at schools, parks and public housing)

(2) Land use regulations to avoid increase of potentially affected people and assets

Urbanisation progressed significantly in the Tsurumi River basin during the period
of the High Economic Growth, but as mentioned above, new development of frequently
flooded low-lying areas may increase the number of people and assets to be affected.

Based on the City Planning Law enacted in 1968, the Yokohama City designated
‘urbanisation zones’ (zones where urbanisation is promoted) and ‘urbanisation control zones’
(zones where development is restricted in order to control urbanisation) in 1970, and at that

time some part of the lowlands along the middle reach of the Tsurumi River was included into



‘urbanisation control zones’ to control development. Subsequently, though the designation of
the area was reviewed every a few years, those lowlands have consistently been included into
urbanisation control area. Despite being right next to residential areas, the area is still
undeveloped and covered with rice paddies, which has contributed to preventing more
damage from flooding.

And in 1981, when the Tsurumi River Basin Improvement Plan was drawn up, the
inundation record map (showing inundation areas from the floods of 1966 and 1976) was
prepared, and later, a flood risk map based on simulations was also prepared. These efforts
are also steadily implemented.

I Rice paddies (at lowlands along the middle reach of the river) I Rice paddies (at lowlands along the middle reach of the river)

v Still covered with rice paddies, despite being next to residential areas. |

| Urbanisation Control Zones | Flood Risk Map (Inundation simulated)

| |'/ That area is flood-prone area (around 0.5m-3m depth inundation). |

i =2 A

=l =\ S
Inundation simulated (in maximum):
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I\/ That area is continuously included in urbanisation control zones.
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based on City Planning Law (1968),
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(3) Countermeasure works in river areas

1) Large-scale dredging

In addition, large-scale works were also carried out in the river area. One of these
was the large-scale dredging of the lower reaches of the Tsurumi River, which was carried out
for nine years from 1979. The dredging was undertaken because it was difficult to widen the
river channel due to the dense urban areas along the river downstream. However, many old,
low bridges had already been built over the Tsurumi River and large dredgers could not enter
the river, so a special dredger was built to pass under the bridges. And in order to transport
the sand and soil to the wharf site under construction at the Port of Yokohama, it was

necessary to pass through a sea route on the way, so pumping pipes were passed through the



riverbed and seabed from the dredging point in the Tsurumi River to the wharf site. Thanks
to these innovations, the dredging work was completed on schedule, and the flow capacity
downstream nearly doubled (from around 500 m?/s before to 950 m?/s after the work). The
director of the office of MOC at the time recalls that the residents in the catchment area

understood how serious the office was when this construction work started.

I Large-scale Dredging (Lower reaches of the Tsurumi River)

v By conducting dredging work, river flow capacity was nearly doubled.
(Project period: 1979-1987)

Before After

Aged dyke Sediment deposition
= mmmm%

Narrow river channel

Dredging

(i1) The Tsurumi River Multi-Purpose Retarding Basin

The next major project after the dredging was the construction of a multi-purpose
retarding basin. The site is close to Shin-Yokohama Station of the Shinkansen (bullet train),
but at the time of planning the project, the area was covered with rice paddies, and
development was also restricted as an urbanisation control zone. In order to ensure the flood
storage function through the development of a retarding basin, in 1984 the national
government started the project (later with a collaboration with Yokohama City) and it was
completed with a total storage capacity of 3.9 million m? to operate in 2003. The reason the
Yokohama City also participated in the project was to construct an international stadium on
the site, which was completed in 1997 in the form of a pilotis (a pillar structure raised to the
full flood storage height on which buildings are constructed) in order not to interfere with the
flood control function. The stadium hosted the final of the 2002 Football World Cup. And in
2019, the day before the Rugby World Cup match between Japan and Scotland, the Typhoon

Hagibis hit East Japan but the match was successfully held while floodwaters were stored there.



I Tsurumi River Multi-Purpose Retarding Basin I Tmururm River Matt-Pusmgss Retarding Basi

¥ The retarding basin to store flood water was completed in 2003. | How it works

(Project by MOC (now MLIT) collaborated with Yokohama City)

Structure of the stadium

Retrding Tourumi
]" River |

a pilotis (a pillar structure raised to
the full flood storage height on which
buildings are constructed) not to
interfere storage function

Basin
Nissan Stadium

Before project (1962)

Multi-Purpose

Retarding Basin

- Area: 84 ha

— Total capacity: |&
3,900,000 m3

- Operation from: 2003

(completed in 1997)

3. What is the effect of those measures?

(1) Comparison of flood damage before and after comprehensive flood control measures

A comparison of the amount of rainfall and the number of flooded houses before and
after the implementation of the river improvement works and comprehensive flood control
measures shows that even if similar amount of rainfall occurred as in the 1958 and 1966 floods
before the measures were implemented, the flooding damage has been significantly reduced,

for example in the Typhoon 18 in 2014 and the Typhoon Hagibis in 2019.

| Effect of the measures(1): Comparison of damage (before/after)

v' Damage is significantly small for example in Typhoon 18 of 2014 and
Typhoon Hagibis in 2019, even for similar rainfall as 1958 & 1966 floods.

Precipitation/2days
(average in the basin)

(mm) .
350

Major Sep Jun Sep Sep Sep Oct Oct %-
floods: 1958 1966 1976 1982 1991 2004 2014 2019
(T18) (Hagibis)

(2) If there were no regulating reservoirs or multi-purpose retarding basin in 2019

During the Typhoon Hagibis in 2019, the regulating reservoirs in the basin stored
approximately 2.79 million m3 (approximately 90% of their total storage capacity at the time).
About 940,000 m3 was also stored in the multi-purpose retarding basin (about a quarter of its
total storage capacity). Simulations estimate that if these measures had not been taken, the

river water level would have been 0.7 m higher at the downstream point, with a risk of flooding.



| Effect of the measures(2): What if no reservoirs in Hagibis 20192

v During the Typhoon Hagibis in 2019, the regulating reservoirs and the
multi-purpose retarding basin stored 3.73 million m? in total.

v Without these measure, the river water level were 0.7 m higher at the
downstream point, with a risk of flooding, according to simulation.

Storage volume (million m3)
4

if no reservoirs

or retarding basin

2.79

Kamenokobashi observation it
(just dowretream of retarding basin)

million m3
stored 094 million L
0 m? stored

4. Closing

(1) Key points - why did it work?

The success in the Tsurumi River basin can be attributed to several reasons.

The first is the “background” and a “sense of crisis” that urbanisation was
progressing and the adverse effects of urbanisation were beginning to appear in frequent
flooding. It is also important to note that urbanisation was 'in progress' rather than 'completed’,
and if it had been completed, there might not have been any room left to take countermeasures
in the basin. As mentioned above, the flooding that occurred around the time when the study
of countermeasures began was a spur to the study. Also, as mentioned above, the fact that
river development was progressing without a balance between the upstream and downstream
areas also contributed to the sense of crisis.

Secondly, the "enthusiasm and tenacious dialogue of officials in charge" based on
this sense of crisis. In particular, the "Tsurumi River Basin Water Disaster Prevention
Committee', which served as a forum for discussion, was realised after national government
officials travelled to Yokohama City and other municipalities and enthusiastically asked their
participation. At the committee meeting, it was explained clearly that urbanisation contributes
to increasing flood damage, and the responsible parties enthusiastically discussed any issues
that could be expected to have an effect on flood countermeasures, which actually led to the
development of measures. This close and tenacious relationship between the central and local
authorities and others played an important role. The smooth discussions at the committee
meetings were also supported by the participation and lead of academics.

Thirdly, there are “systems” that strengthened such discussions and measures. No
matter how enthusiastic the discussions and measures started, if they are not enforced or if
the person in charge changes and the enthusiasm drops, the initiatives may stop. In the case
of the Tsurumi River, after the start of measures, additional systems and plans based on them,

such as the 'Specific River for Comprehensive Flood Control Measures' system and the River



Basin Improvement Plan based on it, and the Law on Measures against Flood Damage to
Specified Urban Rivers in 2004 and the River Basin Flood Damage Measures Plan based on
it, have further promoted steady and strong measures. The fact that rice paddies are
maintained in the lowlands along middle reach is also a result of the designation of zones
based on the Urban Planning Law. And incidentally, moves to expand these systems are still
ongoing, and in 2021 the Law on Measures against Flood Damage to Specified Urban Rivers
and the Urban Planning Law were amended to provide new mechanisms to further restrict
development of low-lying areas along rivers.

Finally, it should also be pointed out that “large-scale improvement works (by the
national government etc.)” have gained the trust of people and localities of the river basin.
The large-scale dredging in particular was technically difficult work, but its implementation
greatly improved the safety level of the river, and as mentioned above, the head of the office
of MOC at the time recalled that the people in the basin had understood how seriousness the
office is once this work was set in motion. It is thought that the national government must
first show its seriousness, rather than just making requests to and consulting with local

authorities, in order for local authorities to trust and sympathise with the initiatives.

(2) Recommendations based on the Tsurumi River initiative

In line with these points, the following recommendations are considered important
when considering and promoting measures in river basins where urbanisation is a concern.

First, it is necessary to take measures to control run-off and limit the spread of
damage before urbanisation progresses (or at least before it has completed). It is also
important to consider the balance between upstream and downstream areas and to think on a
basin-wide scale.

Secondly, it is necessary to continue coordination, discussion and dialogue with
enthusiasm beyond the boundaries of national and local authorities. In this process, it is
important to explain in a simple manner to be a common understanding that urbanisation
may contribute to flood damage, as well as to encourage more enthusiastic discussions among
those in charge on any issues that are expected to have an effect on flood control. It is also
useful to have academics take the lead in facilitating discussions.

It is also important to have systems to support such discussions and dialogue.
Systems for restricting development and guiding land use need to be appropriately prepared.

It is also important, of course, that improvement works by the national government
etc. to improve the level of safety and gain the trust of the people and the localities in the
basin.

Lastly, the importance of showing the 'effects' of these measures to the people should



be highlighted as well. It is important to show how much safety has been improved as a result
of the measures taken, so that people can feel the effects of the measures. It is useful not only
to show how much the amount of water that can flow through the river improvement works,
but also to analyse the data to show how much less damage there was this time compared to
past floods, for example, as mentioned above. Simulating how higher river levels would have
been if no measures had been taken in the basin is another useful way of communicating the
effectiveness. In Japan, in addition to cost-effectiveness analyses in advance for various river
improvement works, a simulation is carried out and published every time a flood occurs,
showing that the flood would have been even worse this time if those measures had not been
taken. The interest of residents in flood control measures increases immediately after a flood,
and we believe that by taking advantage of this timing and communicating the effects of the

measures, the importance of the measures can be further realised.

(Supplementary information)

*1 River administrators, A-class river systems:

In Japan, the River Law stipulates the administrator of each river, and river systems which
have sections managed by the national government (MLIT) are called A-class river systems.
Conversely, in the case of a river system other than A-class river systems (e.g. a B-class river
system), all sections are managed by the local government (e.g. prefecture). And even for A-
class river systems, the national government manages the downstream sections near urban

areas, while local authorities manage the upstream sections in mountainous areas.

*2 High Economic Growth:

In Japan, the real economic growth rate averaged around 10% per year around from 1955 to
1973, and this period is called High Economic Growth. At that period, industrialisation,
infrastructure development and the concentration of the population in cities progressed

rapidly.

*3 Upstream/downstream balance:

When planning river improvement, as the damage flooding is greater downstream comparing
to upstream, and in the main river comparing to branch rivers in general, it is important to
maintain consistency with an appropriate balance as a whole basin, between upstream and
downstream and between main and branch rivers respectively. In particular, if more
floodwater flows upstream than downstream, it is obvious that the river will be more likely to

overflow at the change point (the point where the amount of water flowing becomes smaller),



so basically, to avoid creating such a change point, river improvement work to increase the

discharge capacity should be carried out in order, starting downstream.

*4 On the study with academics and others:

In Japan, when the Government considers important policies, it sometimes takes a procedure
whereby the Minister submits a request for consideration to a council made up of academics
etc., and after several rounds of discussion, the council responds with a recommendation to
the Minister. The government department in charge is responsible for the secretariat of these
council discussions. Based on the recommendations, the department then reflects them into

actual policy.



I River information website provided by MLIT Reference (8)
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I Flood results: shown in the town

Hoi An

Past flood depth

Reference (9)




As of 27/Dec/2022

On Countermeasure for Riverbank Erosion

SUZUKI Takashi,
JICA Expert (Advisor for Disaster Risk Management), VNDMA, MARD 1

I Two approaches: countermeasures for riverbank erosion

[1] Bank protection

Note that simply installing Bank Protection may increase scouring power
by making water flow along the riverbank smooth and speed up,

which makes the riverbed and banks more susceptible to erosion. 2

Reference (10)



I Two approaches: countermeasures for riverbank erosion

[1] Bank protection [2] River Groyne
(to avoid strong flow (thalweg) away)

| [1]-1 Bank protection

*The most notable damage
to bank protection is caused
by riverbed scouring in front
of it.

In many cases, it is caused
by shallow Foundation,

or by lack or washed—away
of Foot protection.

Joint (Gabion) Joint Slﬂm Protection

Foot protection
Upper-Edge Protection

Covering (by soil) ¥+ == - &
W o

D

2#r i

Foot protectibn




I [1]-2 Bank protection at just downstream of a drop—off

At just downstream of a drop—off, due to turbulence of flow, riverbank is
prone to be scoured and eroded as well as riverbed.
- Bank protection (including foot protection) should be provided.

Bank protection Fishway

- Upper-edge protection
(Especially for downstream) =

Riverbed protection

Foot protection Main part

Riverbed protection Water interception

| [2] River Groyne (to avoid strong flow (thalweg) away)

Depending on river slope, various types are used, such as concrete blocks,
frame—like or pile—like structures.

In addition to avoiding strong flow (thalweg) away, protecting riverbank by
promoting sedimentation behind it.

However, generally not used on rivers with small widths.

Pile-like
structures

g 2 Flame—like
Using concrete blocks 8 structures




I Countermeasures around 2010 (Central Vietnam)

— At the JICA’s Technical Assistance Project in 2009-2012, JICA experts and engineers of
locality conducted works as countermeasures for riverbank erosion.

—In 2010, with an emphasis on reducing the flow during floods, and taking into account
local material procurement and construction capacity, Foot Protection were constructed
on Ta Trach River (Huong River's tributary) and Groyne etc on Thu Bon River.

— They costed relatively cheap, and are ready for repair work by material etc on—the—spot.

— Subsequently, these have promoted sedimentation and effectively protected riverbanks.

Huong River

Countermeasure in Thu bon River

i (Groyne by stones)

+

Hue City
R,

T.T. Hue
Province

Quang Nam
Province

C \.f‘\ Matsuki(2015), Matsuki(2016) 7

1 (1) Foot Protection, Ta Trach River

— The 2007 flood eroded 300m of riverbank *Countermeasure
and a typhoon in 2009 put 120 houses and (Cross Section)
roads at risk.

— Using bamboo gabion as inexpensive and
underwater construction method for the
Foot Protection, which tends to be omitted
in Vietham, and made it onsite.

(The foundation etc were designed using
standard Vietnamese construction methods.)

— Resulting in promoting sedimentation over Bamboo Gabion
that and the bank was stabilized

Slope Protection

Foundation

Foot Protection

(Foot Protection using Bamboo Gabion, 2012)

*Bank Erosion, 2009




| (2) Groyne etc, Thu Bon River

— The riverbank eroded for 500m during the = *Countermeasure
2007 floods. Erosion has continued since (Plan View)
then. 250 houses and a village road are
located on the riverbank.

— As an inexpensive way to keep the strong
current away from the riverbank, a Groyne
using stones (masonry) and bamboo guide
wall etc were installed. T

— It resulted in promoting sedimentation Groyne Rocks
downstream and bank are stabilized. Bamboo Barricade

*Bank Erosion, 2009 (Groyne using stones, 2010)

e ————

e

Bamboo Guide Wall

"




I Different scale of Landslide/flash flood risk maps

v' Regarding landslide/flash flood risk maps,
the survey method and purpose of utilization differ depending on the scale.

1/50,000

Reading from aerial photos and roughly
illustrating. Difficult to use for DRR activities

1/2,500~1/25,000

Illustrating based on topographic maps

in_ communities.

and field surveys. Utilized for evacuation

and development control in communities.

I Regarding the maps showing landslide/flash flood risk in Japan

v" There are several kinds of risk map for sediment disaster (landslide and flash flood) in
Japan, but they differ in terms of scale, survey methods, and utilization.

Landslide  Landslide

distribution

map

Sediment Flash flood/

disaster Landslide/

hazard map Steep Slope
Failure

structure regulations are also implemented.

Covers all of
Japan
1/50,000

All areas®)with
risk of harm to
residents

About 1/2,500
(Minimum 1/25,000)

(*1) Areas with risk of harm to residents are designated as Sediment
Disaster Warning Areas and areas with risk of significant harm to
residents due to damage to buildings are designated as Sediment
Disaster Special Wamning Areas, based on technical criteria. In the
former, evacuation systems and hazard maps are prepared and
distributed, while in the latter, development control and building

Reading and illustrating
relatively large landslide
topography (traces of
past landslides) from

aerial photographs.
*[n principle, no field survey

Based on topographic
maps and field surveys,
illustrating areas®? with
risk of harm to residents

for each disaster type.
*Numerical simulation may be
used when it is difficult to
determine from topographic
maps or field surveys.

Others: Landslide prevention area; Steep slope failure danger area; Estimated frequency map of deep failure and Stream level assessment map

Basic data to understand
regional characteristics for
land development and for
landslide research, by the
National Research Institute
for Earth Science and
Disaster Prevention (NIED)

Prefectures designate
zones*" for evacuation
and development control.
Based on it, municipalities
publish it with information
of evacuation routes and
shelters for smooth

evacuation.
*Sediment Disaster Prevention Act

2

Reference (11)



I Types of Sediment Disasters in Japan

Flash flood Landslide

LA
Mountain i %
P

collapses

| . Ground moves with
Debris on the valley houses and fields
floor and shore '

Spread wide at the Flowing downstream with
exit of the valley large stones and trees

Flash flood
threatens town

Steep Slope
Failure

House under the slope is
buried in earth and sand

I Landslide distribution map (Covers all of Japan, 1/50,000) '« .

Fuji River

lllustrating relatively large landslide
topography (traces of past landslides)
*No flash flood or Steep Slope Failure

B R Okitsu River

*The rivers are illustrated for reference for comparison with later pages




I Sediment disaster hazard map (Risk of harm to residents, About 1/2,500)

Landslide
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Not limited to large landslide topography, areas with risk of harm to residents are shown.
(Areas with no risk of harm to residents are not shown) = To be used for local disaster prevention o

I Sediment disaster hazard Mmap (Risk of harm to residents, About 1/2,500)

Flash flood
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I Sediment disaster hazard map (Risk of harm to residents, About 1/2,500)

Steep Slope Failure
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I Sediment disaster hazard map (Risk of harm to residents, About 1/2,500)
[Overlapping] Landslide + Flash flood + Steep Slope Failure
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I Sediment disaster hazard map (Risk of harm to residents, About 1/2,500)

(Enlarged view)
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Created and published on a scale useful for disaster management activities at the community level 9

I Scope of Sediment Disaster Warning Areas

Basically, determined from topographic conditions
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landslide mass

2h (50m, if
exceeding 50m)

. exceeding 250m)

/
Flash flood Landslide Steep Slope Failure
— Areas with a slope of 30 degrees or

Areas with a slope of 2 Lr?mc.islidelarea and th.e area more and a height of 5m or more
degrees or more and within a distance equivalent to _ Areas within a horizontal distance of
downstream from the top of the length of the landslide 10m from the top of the steep slope
the fan in streams where mass (250m, if exceeding ~ Area within twice the height of the

flash flood are likely to occur 250m) from the lower edge of

steep slope (50m, if exceeding 50m)
the landslide area

from the bottom edge of the steep
Source: Construction Bureau, Tokyo Metropolitan Government 1 0

https://www.kensetsu.metro.tokyo.lg jp/jigyo/river/dosha_saigai/map/kasenbu0087.html S I ] p e
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15/Aug/2023
SUZUKI Takashi
(Disaster Risk Management Advisor, VDDMA)

Road Closure in Advance

(Measure in Japan to close road when rainfall amount reaches the standard value to

prevent damage to cars, even if no landslides, flashflood or falling rocks have occurred.)

In Japan, where the land is mountainous and the geology is fragile, landslides,
flashflood and falling rocks occur frequently during heavy rains, sometimes causing
damage to road facilities and to cars and people traveling on the roads.

Basic countermeasures against such disasters on roads include removing or fixing the
causative factors such as sand and rocks, and installing protective facilities. Another
example is to prevent damage to cars and people by closing road (restricting traffic) when

hazards are anticipated.

In Japan, the first case that triggered the system of closing road due to the threat of
landslides, flashflood and falling rocks was the 1968 flashflood accident on National
Route 41, which caused two buses to fall off the road. Torrential rains caused a flashflood
on the eastern slope of National Route 41 in Gifu Prefecture, hitting two large buses that
were passing on the road. This caused the buses to fall into Hida River, which flows on
the west side of the road, killing more than 100 people.

Until this accident, it had been common practice to avoid closing road as much as
possible since closing road affects local people’s daily life and regional economic activity,
and actually they intended to wait until after a road had been damaged by a disaster to
close it to through traffic. However, this accident changed that.

In the year following the accident, the Director General of the Road Bureau of the
Ministry of Construction (now MLIT) issued a decision that the government should
designate sections where damage had occurred or was likely to occur such disasters in the
severe weather, and set the standard rainfall amount as criteria to be followed in order to

close the road.

Specifically, when there is a correlation between the occurrence of disasters/accidents
(landslides, flashflood and falling rocks) and weather conditions, set the standard rainfall
amount (using continuous rainfall, hourly rainfall, or both) based on past records, and
when the amount of rainfall reaches this standard, they close the road.

The actual designation of sections was rapidly promoted in a period of about 10 years

1



until around 1980, and more than 200 sections were designated on roads administered by
the national government throughout Japan (the number of designated sections has since
decreased due to the sequential implementation of countermeasure works).

In addition to these, there are also sections that would be closed when danger is
anticipated through patrols and other measures.

If you are interested in more detailed information, please do not hesitate to contact me.

~ Hida River

Accident on the National Route 41 and Hida River (Aug, 1968)

Road 220: Fully closure
(from Kouchiumi to Fuji,
and from Miyaura to Kazeta)

Regarding Road Closure

(from Kouchiumi to Kazeta)

|| (1) Rainfall Z 170mm

(2) When danger of falling
rocks is anticipated

In the cases above, we will
close the road. Thank you
for understanding.

MLIT (Miyazaki office)

Fully Road closure
(by MLIT)

Road closure considering rainfall (Example in National Road 220)

Photos: Road Risk Management Office, Road Bureau, MLIT (2015) (*English explanations added later)

https://www.hido.or.jp/14gyousei_backnumber/2015data/1508/1508gerira_gouu_mlit.pdf
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APEC EPWG Workshop i Risk Map on Website (Japan's case)
Dec 13, 2024
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How to help people know, think, and act
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— From Japan's experiences —
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SUZUKI Takashi

Advisor for Disaster Risk Management (JICA Expert),
Vietnam Disaster and Dyke Management Authority (VDDMA), MARD, Vietnam

I Flood results/simulation: shown in the town

i DRR Card Game

| v" DRR card game to learn “What will happen next?”, by MLIT Japan
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What will When it rains Your house may ... in flood.
happen next? heavily, be involved

It's important to check if your house
and route to school is risky or not!

Y Estiated
Past flood depth flood depth

https://www.mlit.go.jp/saigai/saigai01_tk_000005.html (MLIT),
https://anzenkyouiku.mext.go.jp/mextshiryou/data/torikumi/sougou/r01_seika/bousaitool.pdf

i “Disaster Scope”, AR tool for Flood experience at school

| v" Even those who cannot fully understand risk information can feel it by this.

Know
information

https://v outube.com/watch?v=2fsOMMIhKVU (Prof. Tomoki Itamiya’s Laboratory, Youtube),
https://w unisdr.org/conference/2019/globalplatform/programme/platform/assets/pdf/5cd50ed2a4a49 6
5 DisasicrScone ltamiva AUTodf (UNDRR website)




I Activities in School

| v’ Creating Disaster Risk Map by themselves

Example in Hasuda City, Saitama Pref.
https://www.nhk.or.jp/ashitanavi/video,
14108 html (NHK)

I "My timeline"

| v’ Creating their own action plan, in accordance with hours prior to disaster

"Timeline" (Example)

What to do Hours
Prepare Evacuation Center 96
Emergency Declaration 72
Taking Level 3 36
Close Traffic 36 -
Taking Level 4 24
Stop Public Transport 12

: Hiroshima Pref
gensai.pref.hiroshima.jp/mytimeline/ 8

I A case of Tsurumi River, Yokohama, Japan

I In Yokohama City's Urban Plan

| v' Hazard Map shows all the area along the river as high risk

| v’ Designated as urbanization control zones, where development is limited

| 77777 Urbanisation Control Zones
4 *designated by the city firstly in 1970,

based on City Planning Law (1968),

7 77
o 7,

I Thanks to such efforts,

|‘/ Still covered with rice paddies even in residential areas in the city

I River information website provided by MLIT
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I Types of Warning/information I Press Conference by MLIT and JMA (Japan Meteorological Agency)

v’ Mayor of the municipality issues evacuation instructions, etc., based on v" When expecting severe damage, MLIT's officials in charge of rivers and
information from MLIT etc., and JMA (Japan Meteorological Agency), etc. JMA's officials hold a joint press conference to convey a sense of crisis.

Mayor — JMA MLIT etc. and Prefecture and

Wi agig
issues  Based on: . issues JMA issues JMA issues o | [P

RA-BR CHHARBEN

Five Alert
Levels

s 1 ol
S NHK TV News Program
on i Information R“ Information on % ( g )
evacuation etc. on Rainfall on each River Sediment Disaster A’mﬁfv
Disaster occurred Emergency Safety Heavy Rain Information on flooding Heavy Rain (landslide) § -

or Imminent Measures Emergency Emergency Warning
Warning

High Risk of Evacuation Information on Landslide Alert

£
Disaster Instruction potential flood hazards  Information g ) m)”;?l:xilﬁﬁal'
Risk of Disaster Evacuation of the Heavy Rain Information to provide River Department Tohoku Regional Bureau
7 )

elderly etc. Warning a warning on flooding

Tohoku Regional Bureau, JMA

Weather Heavy Rain Information to call

Worsening Advisory attention to flooding MLIT >N h L d hold hioi f

Risk of Weather Probability of ow, ,W. en M' IT and JMA hold such joint press conference,
Worsening Warning 13 the public is cautious. 14

Know
information




I Disaster Preparedness Tokyo — detail information for people

Tokyo Bousai (Tokyo Gov 2015)

6 Heavy Rain and Storms

Pay attention to the latest weather information

0z, &t#iliﬂli?!.

e,

fFiN s

s winds.
' ( ‘
p I ]

(English Version) Revised Version, 2023

Detals — p. 246

Protect yourself from torrential rain

I Example of contents

9 Mura I6n va bio

Theo déi thang tin thai tiét mai nhat

Il ‘“ | Khuyéncio
a.',,l 1 Co quan Khi tugng 5 @ ra kbuyén cdo Kli co kha

T wing sdy ra thién i do mea #m hode gio manh, vy
.'., } Hay cho y $&n ibdap tin chidn b 5o tam do cac thanh

it cap bé. V. tai nbnkng ki vaec 88 B dnh bnedng bei

1| |-|: e pid, nguedi din cAn Hd o so tan dac bist nén chudu
"' ', bisotdn sm.
Chi tidt — tr. 246
3
Canh bao

(Cénh bdo dwor dra ra kbi o6 khd ning 1dy v thim hoa
Ron. kBu poi che khi viee [0 quan phi this tronp ki
hanh @ng. Hay cht  @én thing tin s tin do cdc thanh
i ban banh va nhand chong So tan véu cin thid

Chi tift — tr. 246

Canh bao khin cip

Cinh béo khin cip dwoc dwa m khi co nguy co cao
vé mit thim hoa ngham trong o quy mo chi xdy ra
mét 1an trong vii thip k¥ v& virgl xa ci 1 chi G
ra cinh bdo. Ban nén ngay lip mec di chuyén @20 nei
4+ an twan.

T"miqmntmngujawecduanh truidc trong
tnrding hop xay ra ki lut va gio manh

Front mua tinh vao ddu moa he va moa thu theang piy ra lwenpg
mua lan, Npoki td, trong hen 30 nim qus (1981-2010), trung binh
mai ndm c6 26 con blo. Néu nhitng con bio niy liép cin hodc d6
bé vao Tokyo, it cwe manh v& irgnp mia idn <o thé din dén npdp
ing v 1 1yt trén sGng. Ban phdi luén kiém tra théng tin Lhoi (iél
méi nhit ¥4 te bio vé minh trwdc thign tai. Xdc nhin trede nhitng
dia diém cd £k 1o cao bang cach kidm tra hin b ndi to, vov_..

- 3

Chi tidt — 1. 247

<Vietnamese Translation>

Reference (14)



I Example of contents

@ Mua x6i xa

Bao vé ban khéi trén nura lén

Mura x0i xa bat ngd xay ra

Noti chung, e cong trinh sdng v b2 thonp thedt mac trong ki vue 36 thi duec xiy dung
chi chiu dwoc heong miza 50 M mGi pio. Luong e visvt qud mic sy of b gy ta ngdp
tut 34 th. Ngues ta nce ring ngdp iut &5 the xdy 1 do kh ning chura v tich meox i o vie
siing bi gidm do nén doge plai mi béng dirong nines v vide Gn dung khing gian ngim nghy
«ching tang, Voi cic diu hidy ndi Lép nbe may vil tich nphy chng 1on das, mdy den ko dén va
sim st Am dm. mmza 3.8z 13 co the 30 xuéng thanh phi pay Hp e

150

<Vietnamese Translation>

Tranh xa séng rach
Khing bao gio 3n gin céc con simp hodc kinh
rach khi xdy ra moa don nhe trat mwse vi co kbi
ming meec ding cao vi 120 ra dong chay manh,

Khéng sir dung dudng dudi mat d3t 3
Khi xily 2 1onra % 0i 5. khéing st dung 16i & npdm hode

dwomg chui—Suong nim dudi mit 33t @i pgiao 16 co i

phin cach—vi ching co hé b ngip ninrc

Thoat khoi tang hdm va ban ham

kg ngéi nhi cd tinp him hodc wis him - oha co
40 hoan to&n hodc mot phidn sin duds mat 31 - s& d&
i Apip mdc. Ciza tng him cing co thé kho mé do
dp e roe, hién ban bi mac kel vi vy hiy so tn
@én noi an toan bon chiing han b ting hat

Budng ng3p mudc rit nguy hignm

Suomg va nhimg idi & npdp neee i nguy hém v han
co thé ros van bé pa hodc ranh e g bi dich chuyén
nip diy. Néu ban phis &i qus mt ki v apip moe
by i b can @ dong tho cam uhén dwong & cis ban
éing mét vt pi o nh mbe chidc 6,

I Aomori Omamori Note — Worksheet style material

S5 tay bdo vé& Aomori”

- Tim hiéu va suy nghi diing dén vé phong chdng thién tai -

<Vietnamese Translation>

T hoc sinh tiéu hoc 16p 1 ~ 3 “gg tay bao vé& Aomori”

aing din vé phong ching thitn tai

~HREEL<EG. Ex5~ TU hoc sinh tiéu hoc I6p 4 ~ 6

ing din vé phong chong thiéa tai

~BREEL<EG. Fx5~

HHLBLY

NPRI~3EER

Tir hoc sinh tiéu hoe 16p 1 ~ 3

NERA~6FER

Tir hoe sinh tidu hoc 16p 4 ~ 6

TBEe:

“Omamoriay” (izh vit chish
i cis S8ty phons ching.
i itk Acwor)

Hovatin

(B

"Tinh Aomori

- Tim hiéu va suy nghi ding dén vé phong chéng thién tai -

E i "S5 ay bl vé Aowmert

Aomori Omamori (Safety) Note, Aomori Prefecture (in Japanese)
https://www.pref.aomori.lg.ip/soshiki/kikikanri/bosaikikikanri/aomori_ omamori note.html

S8 tay bao vé& Aomori”

- Tim hiéu va suy nghi ding dén vé phong chéng thién tai -

T hoc sinh cap 2 trg én

Tim hiées vi suy nghi ding din

~BREELZC. E25~

"HEHY

RFEL ER

Tir hoc sinh cp 2 & 1én.

Omamerica” (iah vt chish.
e cia S5ty phéng ching.
it b Acmor)

Hovitin

(BHR)

"Tish Aomori

5 sy bio vé Aomon it B




I Example of contents {Vietnamese Translation>

Nhirng i thé na shiinh dns il niot Néu bao den. nhimg noi nhw the nao sé& gip nguy hiém?
himg hic the nay. em sé hanh dong theé nao? T e "
o * s Hay nhin tranh va viét ra nhé!

Hay viét ca Iy do d¢ vao nhé!

Nhirng noi aguy hidm

Néu trén dudng di so tin ma thiy ngwdi cao tudi hoje tré em dang gip
ko khan thi em 52 lam thé nao?

Hanh déng cén lim v ly do oS hoda disomg: d 5o i i By, gt 2ok Ro3e b Hivome i enysE
Tam thé nao?
= T 5 - . ot bil o Ngay xdc nhin
Hay viét cac kén. song cé Gia dinh S ey hamg. )
vé 5& tran bo & gan nha minh Kiém tra | h
L J )

I Example of contents {Vietnamese Translation>

Tham khio

Hanh djng chinh khi di so tin

Sau dong dat. em tit hét dién. bép ga va co quyét dinh di so tan. Khi 161
nha. chuan bi di té1 noi so tan. em can lam gi?
Em hay suy nghi va viet Iy do tai sao lai phai lam the nhé!

Ciing nhau v¢ bin & tir nha dén trieme va viét
nhimg noi nguy hiém vao nhet

Dia diém gia dinh doan tu Gia dinh da quyét dinh vai
khi di so tan 1a & dau? 1o cua em la lam gi?

Cimg suy nghi vé nhimg diéu dudi day roi viét ra
Ghira dia diém sotin gin nha 4 dudmg dén d6.

(Tubmg rao. cit dién, vi tri song c6 vé muc nuce sé dang cao, ch da16...)
4. V& cé nhimg thi <6 ich hay cac daw méc khi di so tn (diéa thoai céng cong. ohi vé sinh céng coag...)

* Co thé xem dia diém 50 tén do x4 phuome, thanh pho chi dinh trén trang cli cia cia x& phuom, thinh phé noi minh

sinh séng

Khi nh sip, c6 nguy co hoa hoan, séng thén._ ap dén thi dimg dé ¥ dén nhimg viee Gia di Cotbinh lun Ngiy sic nbhin

néu & trén ma hay di so tan neay lp tic! Gia dinh |:| Ngiy....thang. )
kiém tra

L J L




Hindng din o sinh khong tiy tién
Lhdng di mua d8 tich tr

trong mu

Nhiing lic 1hé nay. em s& hanh dong thé nao?
Hay viét ca Iy do do vao nhe!

Khi dang di b

Dua ra vi du cu thé nlung Khu vuc

nguy hiém trong ving, lim cho hoe
62 ahi gén 44 thi nén lim gi. céch dé lida he sinh ¥ thic duge ahiig chd nguy hiém
vGi trimg hoe hode gia dinh... ngay ti lic thwbng nghy.

g Example of contents — instructors’ guide <Vietnamese Translation>

Ciing da ra tén cu thé va noi
chuyén xem & xung quanh irvdmg

trén dudmg 16 truomg

Néu bio dén. nhimg noi nhu thé ndo s& gap nguy hiém?
Hay nhin tranh va vict ra nhé!

@ Neuoi i b ngoii duime 101 vao duémg uge
i i bay knién  bode miéag cong.
°Ca

. uﬁnri.\nlﬁk&lhnch,s-mxéngtﬁng " @ Trén mii xdy ra sat 10 i, nba cing bi via lip.
Néu trén duimg di so tan i thiy ngudn cao (i hotc tre em dang pip

Khés khdin thi em 5@ lim the nao?

® N ngedi xung quash b tro, cing ahau di lanh nan

® Hj tro ho di b3 bang cich cong, diu.
Néulm\dmmgmmunméﬂﬁ\ngvmbemhnacb)mmngﬂnmw

Jam (hé 107  Kiog o6 ging di chuyén mi xic abin Xem ngui 06 c6 cir ding,

‘phin img gi Kadng vi do nhw md
‘chiy méu thi sé sor et eim miu. - Néu c6 dién thoai thi goi xe cip ci

Gia dinh 0 bR e o)
kiém tra

Mmgnmdung a4 dwoe mmg

points for instructions

Hanh
khi di so tin

Viée cin kiém tra trude khi ra khoi nha

Sau déng ddt. em tat hét dién. bép ga va co quyét dinh di so tan. Khi roi

nha, chudn bi di t6i noi so tan, em can lam gi”

Em hay suy nghi va viét Iy do tai sao lai phai lam thé nhé!

cing suy nghi va abin thitc
xemn hioh ding d6 c6 cin

thiét Ebng

.M@«gﬁﬁymg

- ® Nude co thé phut ra khs c6-nude

Kida cita trong nhi ah & céa 5, g Néi v6i agwéi hing x6m noi 5o tin.

lam
iy 1 cich cb thé cing shau xic.
mhmmmcmm A et 8 g o e

Hanh ddng chinh khi di so tin

Cing nhau v& ban 66 tir nha dén truong va viét
nhimg noi nguy hiém vio nhél

‘Truémg tiéu hoe (|
Nbi vin héa A2

Cung suy nght vé nhimg diéu dudi diy rdi viét ra
G din i 30 i s il v e dén
“Tils toin v ghi via thi giun d b 48 ia déen st
ke b v ghi vio b i dié gy i K s G
(Tuvms rao, ot e, v1 1 560 00 ve mue aue o ding cao,chd di i)
4 sbichhay cic ih :

i L
s s

¢ ot [—
dinh o oo k)

kiém tra
Dia diém trinh tri 14 dia diém linh nan
tam thoi khi thién tai xdy ra. Khu 50 tin i
n0i & tam trong mét khoang thdi gian nhit
dinh san Kb thién tai xiy ra. Hay cho hoc
sinh biét diém khdc shau gi¥a ching.
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Making water-related disasters personal matters and engaging more

stakeholders in countermeasures for River Basin Disaster Resilience

and Sustainability by All

Aiming strategically at River Basin Disaster Resilience and

Sustainability by All

August 2023

Working Group on Making River Basin Disaster Resilience and Sustainability
by All a personal matter - through making water-related disaster risk a
personal matter and increasing stakeholders engaged in River Basin Disaster

Resilience and Sustainability by All
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Preface

o In the last few years, various parts of the country have been hit by severe water-related disasters.
In 10 years by 2020, 1700 municipalities experienced at least one event of water-related disaster
or landslide, accounting for 98% of municipalities nationwide. In response to the frequent
occurrence of water-related disasters, the reference rate for fire insurance has been raised
continuously, and there is a tendency to revise the flood damage premium rate, which used to
be the same nationwide, by dividing it into five levels for each city, ward, town, or village
depending on disaster risks. However, in fact, the number of residents have experienced

repeated impacts from wind and water-related disasters is small.

o Moreover, climate change is increasing rainfall and the frequency of heavy rains, making the
country more vulnerable. Events such as the July 2018 Western Japan Heavy Rain, the 2019
Typhoon Hagibis in Eastern Japan, and the July 2020 Heavy Rainfall showed this trend. It is

estimated that the amount of rainfall has increased by about 10% compared to the 1980s

o In early June this year, Typhoon No. 2 and the rain front brought the most ever heavy rainfall
to be recorded at 24 Automated Meteorological Data Acquisition System (AMeDAS)
observation stations in the center of the Tokai region. The seasonal rain front that began in late
June caused damage in the Kyushu, Sanin, Hokuriku, and Tohoku regions. Although
international efforts are underway to reduce greenhouse gas emissions, we must keep in mind
that even if we can limit the global temperature increase by 2°C compared to the pre-industrial
level as defined by the Paris Agreement, climate change cannot be stopped immediately, and

heavy rains will continue to increase.

o Since the Meiji era, with the promulgation of the River Law and Flood Control Law, river
management authorities at the national and prefectural levels have become the main actors, and
local governments have been responsible for flood prevention. Government agencies played a
vital role in effective implementation of countermeasures, succeeding in a significant reduction
of disaster damages. However, facing an increase in the severity and frequency of water-related
disasters caused by climate change, the River Subcommittee of the Social Infrastructure
Development Council published a report in July 2020 calling for “a shift to river basin-wide
flood management involving all stakeholders”. As a result, in July 2021, a part of the “River
Basin Disaster Resilience and Sustainability by All” Related Act was enforced and different
systems were developed to promote “River basin Disaster Resilience and Sustainability by All"
(RBDRSA). Additionally, the Cohort of Related Ministries and Agencies Practitioners for the

Promotion of Basin Flood Management is being set up.



o It is essential that efforts on RBDRSA involve as many stakeholders as possible, including
residents and businesses. However, it is insufficient to take only these measures. We must keep
in mind that water-related disasters constantly become more severe and occur more frequently
due to climate change. We cannot be satisfied with coping with the current situation. It is
important to be visionary and have more stakeholders engaged. It will continuously improve
our efforts and make reliable water-related disaster responses a prerequisite for regional
sustainable development, leading to an increase in the effectiveness of RBDRSA. Apart from
the fact that residents and businesses are aware of their water-related disaster risks, treat them
as their own personal matters and act proactively, our perspective should be broadened while
recognizing the potential damage in the entire river basin, realizing an overall picture of water-

related disaster countermeasures and improving our own actions for RBDRSA.
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1. Background

o In recent years, to reduce damage caused by frequent flood disasters, in addition to emergency
measures such as the development of flood control facilities and evacuation when risks are
particularly high, preparation works such as planned suspension of railway services,
preventive road closures, school and store closures need to be implemented beforehand. While
these measures have significant impacts on social and economic activities, they also mean
switching to “water-related disaster mode" to respond to water-related disaster events,

allowing the entire society and even the entire nation to be well-prepared for water disasters.
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o However, according to a questionnaire survey, approximately 80% of the respondents do not
know the content of “River Basin Disaster Resilience and Sustainability by All (RBDRSA)"
which is a concept describing the involvement of all stakeholders working together to respond

to water-related disasters. The awareness of this concept is still low.



Q. Do you know about “River Basin Disaster Resilience And Sustainability By AlL (RBDRSA)”?

(N=600)

Results of a survey on water-related DRR countermeasures

Questionnaire survey on internet

(Implementing agency: Do House Joint Stock Company)

Time: From Feb 20 to March 3, 2023

Target audience: 600 people both male and female across the country
O uUnderstand RBDRSA 100 people with occupations in below specific sectors, 300 people with
[0 Have heard about RBDRSA occupations not identified
1 Do notknow about RBDRSA Specific sectors included construction, real estate, finance and insurance

Figure: Example on Awareness level of River Basin Disaster
Resilience and Sustainability by All (RBDRSA)

o Although water-related disaster events occur every year across the country and are widely
reported in the media, people do not take matters into their own hands even when the risk to
themself increases as consequently, it will not lead to appropriate behavior changes such as
evacuation actions and in the worst case, it would result in casualties and extensive damage.
This scenario happens repeatedly every time a disaster occurs. Moreover, it would not be easy

to take different preventive measures before a disaster risk increases.

o To protect lives and minimize damage from water-related disasters, it is necessary to create a
society where all concerned parties can obtain knowledge about the risks of water-related
disasters, while considering water-related disasters as their own personal matters, and transform
their awareness into actions. More elaborately, we will create a society in which people can
define their own water-related disaster risks and become aware of what responses should be
taken in the entire river basin area when a water-related disaster occurs. They also can think
through beforehand how to act promptly to reduce damage not only to themselves but to the

whole society.

o Here are some examples such as evacuating is for one's own benefit, however, it is also for the
benefit of society as it helps reduce the effort and risk that rescuers must face when rescuing
people who cannot evacuate. Furthermore, if you can support others to a certain extent such as
by calling your neighbors when evacuating the site, it will help lessen the total damage.
Furthermore, securing supplies in advance to prepare for a disaster is apparently not only useful
for yourself in the event of a water-related disaster but also makes it easier for others to obtain
supplies at supermarkets when needed. In other words, by reducing the effort on the part of

those providing support, it is possible to help adequately provide support to those who are most




in need of special care and as a result, there would be a reduction in damage to the whole society

in the event of a disaster.

o RBDRSA is based on strengthening the functions of social infrastructure which prevents and
reduces the occurrence of water-related disasters and landslides, improving the way people live
and preparing for disasters in advance, and also working as a whole society with each entity
cooperating to reduce disaster damage and recover quickly after the disaster. In other words,
each individual is a player to implement water-related disaster countermeasures. In addition,
preparing for a disaster by carefully planning and slowing down gradually social and economic
activities before a disaster hits the region, such as planned suspension of railway operations or
precautionary road closures, minimizing damages and recovering quickly even after a disaster
occurs are becoming the prevailing approaches in recent times. Therefore, it is necessary to

involve more individuals in initiatives on water-related disaster response.

o Additionally, it is important to have diverse perspectives. The region develops along with the
rivers. On one hand, the rivers express their fierceness during heavy rains. On the other hand,
at normal times they bring richness and natural moisture to the region. When integrated with
riparian spaces, the town becomes a lively place that is full of energy. It is necessary to create
a society that can smoothly respond to water-related disasters and landslides by increasing

opportunities for people to understand the rivers when they are peaceful.

o Therefore, the concept of RBDRSA can be understood as being centered around the keywords
of "connection" and "interconnect". Specifically, there are (1) connections between people and
people, (2) connections between people and nature, and (3) connections within the nature itself,
including the water cycle. Enhancing the understanding of these various connections will lead
to stronger disaster prevention and mitigation measures. For educational activities that cultivate
responsiveness to disasters, a community with connections between people and people plays

an extremely vital role.

o The purpose of RBDRSA is to have countermeasures against water-related disasters. However,
through different connections mentioned above, it is also closely linked with conservation of
ecosystems and the natural environment, the sustainability of sectors such as agriculture, and
the improvement of people's life and their living environment. In other words, promoting
RBDRSA not only makes the region safer but also leads to better well-being (happiness and

health), which produces interaction.

o In a society where people are aware of these different connections, there will be more
opportunities for people to interact with local rivers, nature, industry, etc. by participating in

community activities, which will make the region more vigorous and broaden the perspective
7



of the region and the river basin. It leads to the regional sustainable development and continued

enjoyment of the blessings from the river.

Furthermore, when considering climate change, “mitigation measures” and ‘“‘adaptation
measures" are two wheels that are linked together. To involve as many people as possible, it
is important to define clearly the two wheels of RBDRSA i.e. measures such as river
maintenance and flood prevention implemented by river management authorities and local
governments, and measures undertaken by residents, companies, etc. visualizing the

relationship between them for better collaboration.

o Climate change is related to not only river floods but also various water-related disasters such

2.

as storm surges, landslides, and inland water floods. Mountains, rivers, and oceans which are
places of blessing at normal times could turn into places of disasters due to heavy rains. Since
different disasters occur depending on the location in a river basin, when developing a
RBDRSA program, it is necessary to take a bird's eye view of the entire basin to build effective
measures. Additionally, besides climate change that is induced by global warming, we also
know that the risks of water-related disasters are unevenly distributed in different forms,
depending on topographical conditions. We must be aware of water-related disasters during our
daily activities and also work with others to understand that we need to create our safety by
ourselves. We want to make RBDRSA become a national movement as a part of Japanese
culture, aiming at the goal of enjoying the blessings of water to the fullest and achieving

sustainable regional development.

At this working group, all stakeholders, including residents and private sector companies,
discussed measures to accelerate efforts to minimize damage caused by water-related disasters
while maximizing the blessings of nature and regional attractiveness. We also considered
policies to expand the concept of RBDRSA and compiled a system of measures and action

plans.

Challenges

o In addition to water-related disaster countermeasures undertaken by river managers and local

governments, it is desirable that the idea of increasing the effectiveness of river basin flood
management, which will lead to sustainable development of the region, be generalized
throughout society e.g. residents work together to protect their life and property while
companies continue and advance their activities. Therefore, it has become an important social
challenge that individuals and businesses can enhance their understanding of the significance

and effects of RBDRSA and expand their own efforts.



o In recent years, as water-related disasters have occurred more frequently in different places,
individuals and businesses have become more concerned and interested in water-related
disasters and disaster prevention than ever before. It is necessary to consider guidance and

support that will translate their increasing interests into more concrete actions.

o In terms of concrete response efforts when a disaster happens, at first, basic perceptions such
as evacuating for self-protection as the risk increases and considering flood risks when deciding
where to live should be ingrained in society. Furthermore, opportunities should be created to
pass on experiences of water-related disaster events to others in the community and younger
generations, expanding the scope of actions and broadening the perspective in the river basin.
When the local government develops the town, making it prosperous and convenient and
strengthening the community should be implemented in tandem with sharing awareness on the
linkage of water-related disaster resilience and sustainable development. The same principle

should be applied to companies’ initiatives.

Scope 1 Scope 2 Scope 3
First, yourself then, Region River basin ..cooe....
Protect your life and Evacuation and ﬁﬁ& . .
Individual ¥ property supporting each . Contribute to the river
g g LN other i basin initiatives
Company, 3 Mo s e
s - Water-related c CO A .
organization disastar g ommun]catlon BRGS0 e Promote company-wide
@”“ " prevention by the onrisks, and ) St S activities with the river basin
company and collaborated with RBDRSA promotion (Environmental, Social, and
organization the region . Governance -ESG)
* Mitigate and prevent flood to
Individual safety is secured if the Gorsronnsnssssssnisnsnessssssasssnsanssssssasssiasanastas the possibleextent
whole region is safe, and that * Reduce the potentialvictims of :
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activities and business. recover post disaster, etc. international society

Figure: Broader Initiatives
(Broadening the perspective from personal/individual to the region, and to the river basin)

o The process of spreading the concept and actions of river basin flood management among
individuals, companies, and organizations consists of three steps. First, people become aware
of RBDRSA. Second, they recognize that RBDRSA is their own matter, deepen their
understanding and take action. Third, they develop proactive actions which can bring
sustainable benefits for the whole society. Among these three steps of to “know”, to “take it
as a personal matter" and to “take action", the step of “taking it as a personal matter" can be

considered as filling the gap between "knowing" and "taking action”.
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Additionally, it should be noted that the flow of “knowing”, “taking it as a personal matter”,
and “taking action” is not one-way. It is a two-way flow as an individual can become aware of
a problem by participating in some action, and he or she might even consider it her or his own
matter. In this context, the local community provides information to individuals while activities
are conducted by many people, companies, and the community. Therefore, individuals and
companies will gain knowledge and take it as “their own matter/business”. To develop “self-
reliance” initiatives, we will need to focus on filling the gap between “knowing” and “taking

action” while considering a diversity of self-reliant models.

o Such efforts in Japan link disaster prevention measures with international standards and
standardization such as TCFD. Communicating efforts of RBDRSA and its know-hows both
domestically and internationally will lead to mainstreaming of disaster prevention around the

world as the concept is introduced worldwide.

3. Policy to increase stakeholders involved in RBDRSA.

(1) Increasing opportunities to become aware of the logic RBDRSA and water-related
disaster risks as the first step

o Being aware of flood risks helps individuals and companies understand that water-related
disasters can occur in their neighborhood, and it is an issue that concerns them. However, the
awareness of RBDRSA and water-related disaster response measures is still low. Therefore,
raising awareness and understanding is the first step to develop a disaster-resilient society.

Efforts to provide information on local flood risks, including outreach programs by

10



government agencies, and increasing opportunities for people to understand the necessity and

significance of RBDRSA in society and even in daily life should be implemented.

(2) Filling the gap between “knowing” and to “taking action”
o In general, even if a person can obtain the information and knowledge, it is not necessary that

he or she will take appropriate action based on that information. Separate motivation is needed

for taking action. Particularly, since disaster occurrences have a normalcy bias that it is easy for

people to think they would be fine even when the risk increases. Filling the gap between

knowing and taking actions is crucial.
o First, through providing risk information and disaster prevention education, we will provide

individuals, companies, and organizations with ingredients and opportunities to consider the

possibility and the effectiveness of their own actions.

o Thus, in principle, people need to be aware of and understand river basin disaster management

and they must process it to make it their own matter before translating it into actions. However,

in some cases, they still can take action when they do not have sufficient knowledge or

understanding. Their actions might be induced emotionally by their interests or hobbies, i.e.

they might take action as the first step because of their sentiment or if they have experienced

flood damage in the past or they live and do business in areas protected by a polder where water-

related disaster risks are high.
o Additionally, once a person takes action, a desire to learn arises leading to increased awareness,

which in turn can improve one's own actions. It is also understandable that actions lead to

knowledge, and it generates further actions, creating a spiral of self-reflection (virtuous cycle)

through PDCA.
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Figure: Approach to increase participants of the RBDRSA initiative



(3) Encouraging actions and promoting RBDRSA
o Motivation for actual behavior can be subjective by increasing one’s level of interests, such as

the desire to act independently and responsibly, or the desire to be recognized by others. On the
other hand, it also can be passive, such as peer pressure, for example, the feeling that others are
doing the same thing, or the thought of being a nuisance to others if one does not do it. It is
necessary to combine measures that allow all actors to take action, depending on the individual

personality and the popularity of the measures.

o At the stage where the concept of RBDRSA is not widely known, as the first step, it is necessary
to strengthen efforts e.g. introducing specific initiatives linked with RBDRSA, visualizing their
impacts, and providing incentives for actions such as supporting and subsidiary policies, to
connect a large number of stakeholders. Furthermore, with promotion campaigns by the
government and through mass media to showcase widely ongoing actions, it is desirable to
generalize disaster response actions and make them become common sense. At the stage when
many people have already started applying it, a regulatory approach might be needed to
encourage a required behavior at a minimum level. Therefore, we should consider increasing

the number of participants of concrete actions for RBDRSA.

(4) Making the effort a sustainable and effective initiative
o Even if disaster risk increases, it does not necessarily mean that a disaster will occur, and at

some points, people may think that their actions are meaningless or fruitless. However, they
must continue their efforts because there is a possibility that they will be impacted by a

disaster someday.

o Furthermore, creative tactics of each entity can serve as a reference for others, and their efforts
can organically link resulting in an increased effectiveness. Therefore, criteria for financial
support should be developed for entities that implement better initiatives/efforts. Moreover,
apart from visualizing efforts, through an awarding system and communication of success
stories spear headers can be nurtured, broadening the perspective of RBDRSA. Additionally,
it is also possible to standardize different initiatives and establish an evaluation system

(ranking) for projects of each entity.

o Moreover, apart from creating different synergies by sharing the individual efforts in the local
community and making the regional effort everyone’s “our own matter", we also aim to create
an environment where people can be aware of water-related disasters in daily life, making
transformational changes to the society, and eventually turning it into a national movement and

culture.
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o Consequently, the effectiveness of RBDRSA can be improved by involving more actors (scaling
up) and making our efforts more effective. The same result can also be achieved by promoting

the efforts of each actor sustainably and effectively throughout the basin.

4. Focus points and specific implementation measures

(1) Increasing the number of people who are aware and communication methods

o It is necessary to disseminate the concept of RBDRSA widely based on cooperation with all
stakeholders and to encourage people to recognize their roles as key players in
countermeasures to water-related disasters. As the first step, efforts should be implemented to
increase opportunities for people to learn the overall picture of RBDRSA, including the

necessity, concept, and measures.

o First, we must make people realize that water-related disasters are becoming more severe and
occurring more frequently as consequences of climate change. They should understand that
although mitigation measures are undertaken, this trend cannot be easily changed. It is
necessary for people to understand that it is impossible to tell when a water-related disaster
will affect them and they should not consider the occurrence of a water-related disaster as

“someone else’s problem”.

o Furthermore, the intensity of water-related disasters is increasing due to climate change while
the impacted society is also constantly changing over time. The society’s resilience and
vulnerability to water-related disasters change accordingly. We need to leverage experts’
expertise to better understand such changes and improve our predictability. It will help us

better prepare and respond to these changes.

oOn the other hand, rivers, which can bring such disasters, also bring natural blessings and
moisture to the region. People's interests change, and it is difficult to get them to always focus
on water-related disasters. Therefore, we should utilize the diversity of rivers to resonate with
the interests of each entity to link each entity's interests with water-related disasters prevention
and use different ways to make them interested in nature and water-related disaster prevention.
Stories need to be developed, and storytelling techniques should be considered to make people
become interested in flood prevention and people will see it as their own personal matters.
There are various ways of communicating messages to different target audiences, and it is
necessary to consider how to communicate the information properly. (refer to the Column

article)

o For example, infrastructure tourism, such as visiting dams and erosion control facilities for

sightseeing purpose, are effective in raising awareness on disaster prevention and flood control,
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as it provides opportunities to gain knowledge of the necessity and significance of RBDRSA.
A key perspective here is how individuals can take the water-related disaster risk problem as
a personal matter and expand this viewpoint to the whole river basin. It is important not only
to have people see the facility but also to have them aware of the importance of the facility by

listening to explanations from the tour guides.

o First, D as an initiative to increase opportunities to gain knowledge/ to know in, in order to

provide opportunities for people to see the concept in their daily lives and develop content
that can trigger their interests, we will promote initiatives such as creating logo marks and
posters, creation of “River Basin Disaster Resilience and Sustainability by All Days and
Weeks”, Raising awareness through using river spaces, Information dissemination through

SNS, etc., Collaboration with infrastructure tourism, and the “Dynamic SABO Project”.
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(Column Article)

Communication techniques

How can we make something as negative as a flood become our own personal matter? The
Working group discussed the importance of communicating different connections between
people and water, such as the frequent occurrence of heavy rains and weather conditions that
cannot be blamed on others, and the fact that people enjoy various blessings from the river
including agricultural products or people using the river basin water resources. Eventually,
the question is how these messages are conveyed to people not only from public organizations

but also via the media and SNS in a certain form.

However, if the topic or content is dogmatic or worrisome, people will not listen. To reach
people's hearts and get them to take it as their own personal matter, communication methods
are critical. The review committee received valuable opinions on this point. The discussion

1s summarized below.

Part 1 Spread the idea

There are different efforts for ways of communication. At first, you can change your
perspective and focus on the enjoyable things that make you look fashionable and cool, even
if it is a negative thing. Opportunities to think about water-related damages can be created
through many “fun activities” such as fishing and camping by the river, and experiences of
interacting with the local nature, industry, and the water cycle. There are also creative
initiatives such as developing cider made from rainwater and creating an opportunity to think
about water quality and resources. The concept of RBDRSA should be broadened to make it

a social trend.

Part 2 Not too much information

When conducting different activities to promote RBDRSA efforts, people who promote the
efforts must not provide too much information to the audience. The reason is that you receive
a hint from a bit of information, thinking through it proactively and turning it into action. It

makes what you have experienced become your own personal matter.

Part 3 Not too many people

It is one of the tactics that the number of audiences should be limited when you organize
an event or deliver a lesson. The organizers of the lecture or event, and the local host

community should limit a certain number of participants, which will help them remember the
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names of all the participants. Therefore, the participants feel that “somebody is watching out
for them" and they also feel comfortable. Under such circumstances, they can be easily
motivated to think and act proactively.

This sensibility has to be included in the government's efforts in the future as we aim at
making flood risk a personal matter and expanding our viewpoint to the river basin area.
Therefore, it will make the audiences think that “people are looking out for them through
implementing RBDRSA” and or they might think that “it is certainly safer for me to get

involved”.

(2) Creating opportunities to make it a personal matter and methods

1) Making it an individual’s personal matter

o It is important to create opportunities for people to grasp the mechanisms of water-related
disasters and to prepare for disaster risk reduction (DRR) from educational activities, and the
content related to RBDRSA should be included in educational materials. It is not only the
opportunity for the students (children) to think about water-related disasters, but it is also a
chance to communicate it to their parents, acquaintances, and others, eventually resulting in
increasing the disaster prevention capacity of the community. In Kurashiki City, Okayama
Prefecture, which was severely damaged by the heavy rains in western Japan in July 2018,
efforts were made to deliver lessons on DRR at elementary and junior high schools, and disaster
risk management (DRM) education is also conducted targeting general public such as sharing

experiences of past water-related disasters as a part of the lifelong learning process.

o Additionally, many regions have a history of water-related disasters, however as time passes
by, the memory of these water-related disasters fades. Therefore, residents themselves must
reflect on their community's history of disasters and be aware of the risks in the region, making
proper preparations and passing this information on to the next generation. As time goes by,
the number of people who can recall the historical water-related disasters decreases and it is
vital to have local leaders for disaster prevention and those who used to be affected by disasters

to talk about what happened in the past with a sense of presence.

o Efforts to communicate the history of water-related disasters in local communities have begun
to take diverse forms, tailored to the unique characteristics of each region. and we can see
different lessons learned from both success stories and failures, and we need to share
information in a way that people can have a sense of the context and impacts. It is necessary to
utilize platforms like websites etc. to publicize educational contents on the RBDRSA concept
and the initiatives implemented in each region and also collaborate with traditional media like

television.

16



o At first, apart from ongoing initiatives such as developing a “hazard map at the whole town”

2)

(initiatives to show the historical/simulated depth at the town area), we will promote the effort
of “providing materials related to disaster prevention education" which can be used as school
teaching materials, and the “Dissemination of information (content) on flood disaster folklore"
as an initiative to pass on the history and experiences of water-related disasters to the next
generation. We will also strengthen our collaboration with educational organizations at the

national and local levels.

Making it a matter of each company and organization

Many companies are already promoting BCP (Business Continuation Plan) initiatives to
respond to water-related disasters, and some are even promoting initiatives on tackling climate
change and cooperating in local water-related disaster prevention activities as their Corporate
Social Responsibility (CSR)!. Social incentives are also emerging to promote investment in
companies that announce their efforts to reduce physical risks. To further promote corporate
activities related to RBDRSA, systems such as providing political incentives should be

considered.

As RBDRSA efforts are promoted nationwide, and the concept of RBDRSA becomes
mainstreaming as a disaster risk management initiative around the world, companies would
treat water-related disaster risks as their issues and implement flood prevention measures. At
the same time, there would also be opportunities for companies and organizations to participate
in DRR-related businesses. In addition to the motivation to contribute to the society, when
companies can highlight their activities to make the region or the river basin safer bringing their

own safety and profits, this will motivate them to broaden their horizons to the river basin.

o When the widespread expansion of corporate activities in the basin and activities related to

O

basin flood management leads to the sustainability and vitality of the local economy and better
regional safety, it also has a positive impact on the local government’s finances resulting in

better supporting policies for companies and organizations.

It not only makes companies themselves more resilient to water-related disasters, but they also
can contribute to improving regional safety by signing DRR cooperation agreements with

local governments and developing rainwater storage and infiltration facilities.

! Corporate Social Responsibility: a company takes responsibility for the impact of its activities in order to coexist
with society and the environment aiming at achieving sustainable growth. It also refers to the way a company
operates in order to gain the trust of its various stakeholders

https://www.meti.go.jp/policy/economy/keiei_innovation/kigyoukaikei/index.html
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o Furthermore, from an ESG perspective, promoting disclosure of information on climate
change within frameworks like TCFD?, which is an advanced international initiative, is linked
to an increased value of companies. However, as the concept of RBDRSA becomes
recognized not only domestically but also globally, it will be easier for companies to get

attention from all stakeholders on their own initiatives related to RBDRSA.

o In addition to the current initiatives such as financial support including subsidies or tax
exemption and technical support to provide manuals and guidelines, as (3 countermeasures

to induce actions, at first, we should promote the “Participation of companies in flood
prevention activities contributing to the local community”, and the “RBDRSA official
supporter system" to publicize the contribution of companies for RBDRSA and also initiatives
such as “promoting disaster prevention/disaster mitigation business (utilizing open data)” to

contribute to company profits.

3) Throughout the whole

o It is important that individuals, companies, and organizations can visualize and define the
roles and effects of their own efforts as their incentives. Understanding the impacts on
downstream areas that upstream river programs can produce and the effects on surrounding
areas will make people treat it as a personal matter or their own business. Additionally, when
promoting each initiative, it would be effective to share the common goals that the whole

society is aiming at and each entity can set these goals as their indicators.

o In that context, digital technology will be an extremely effective tool, including the development
of cyberspace for visualizing the impacts of RBDRSA efforts and utilization of geographical
location information. Using these tools not only makes it easier for individuals, the private
sector, and the government to collaborate but also allows each entity to share the progress of
their efforts. It would increase motivation and ensure stakeholder participation. It is suggested
that a “digital testbed"(River basin digital twin) to be developed to visualize the river basin as

a virtual space and envisage the impacts of different measures.

o There are a variety of available measures to promote self-reliance and the target audience is
also diverse. To effectively expand RBDRSA efforts, each entity e.g. the national government,
local governments, companies/organizations, and research and educational institutions, needs
to cooperate at different levels from the national, and regional to the basin levels. As an example,

in terms of disaster prevention education, the national government develops an information

2 Task Force on Climate-related Financial Disclosures (TCFD). Established by the Financial Stability Board (FSB)
based on requests from G20 finance ministers and central bank governors. A report recommending the disclosure of
climate-related information that has a financial impact (TCFD recommendations) was published in June 2017.
https://www.mlit.go.jp/river/shinngikai_blog/tcfd/index.html
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infrastructure, collects and provides different kinds of information. The infrastructure is used
to allow local governments and different organizations to implement educational activities for

schools and local communities.

(3) Understanding and creating focus groups to promote “self-reliance”/ “personal
connection” towards DRR and RBDRSA (attributes of outreach side and target audience)

1) Attributes of outreach side

o It is important to identify key individuals ("key persons") and encourage them to actively
disseminate information and involve those around them. Collaboration with certified disaster
risk management specialists (Bosaisi) and meteorologists as facilitators should be considered .
It is important to take advantage of such voluntary efforts as the number of people who are

certified as disaster risk management specialists has increased recently.
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250,000 @ Totalof Female
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150,000
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25,000

0

03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Fiscal Year

Number of people who are certified as disaster risk management specialists -
Bousaisi (Source: Website of Japan Bousaisi Organization)

o We can have influencers communicate the necessity and importance of RBDRSA, content of
the initiative or conduct interviews with local governments and provide field reports because

video messages they distribute via SNS are effective.

o Moreover, when looking at each unit of a region, some people’ actively support the local
community, and some organizations promote different river and water-related initiatives
depending on the characteristics of each river. It is also possible to have them become leaders

to expand the RBDRSA.

3 Voluntary disaster prevention organizations and community managers
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2) Attributes of the target audience

(Individual)

o In public relations, the content for each target audience must be created differently. When we
consider widely promoting the “self-reliance” and the concept of “taking water-related disaster
as your own personal matter” to a range of target audiences from individual residents to private
sector companies or an organization, it would be more effective if the number of the audience

is controlled. The topic should be decided depending on the characteristics of the audience.

o Taking the connection between rivers and people as an example, there are different people,
including people using the open spaces of rivers for sports and other events, some engaging in
entertaining activities, some with a passion for the river's natural environment, some being
knowledgeable about historical disaster damages through an interest in flood prevention, and
some being curious about historical linkages between rivers and the daily life. This diversity
depends on the extent of the river and its natural conditions, as well as the social situation of
the local community. Therefore, we should understand different factors of each region while

designing our collaboration efforts to suit each regional situation.

o Also in DRR education, families work together to put into practice what their children have
learnt in school and it is also an opportunity to improve the DRR awareness of the whole family.
Therefore, in DRR education, it is important not only to convey the past events and memories,
but also to provide information on the mechanisms of water-related disasters and various
lessons learnt that one can apply for his or her own actions. The children who are the future of

the community can play a critical role and they can involve their families in concrete actions.

o The number of disaster-vulnerable people who are unable to escape during flood events will be
increasing while the number of people who can help them will also decrease, as the population
is aging. It is necessary to develop a society that can respond to changes by building sustainable
management during disaster time, particularly for people who need special care in each region

e.g. the senior citizens and considering suitable locations of welfare facilities for them.

o Many young people understand and proactively engage in SDGs activities and participate in
volunteer activities. Since there is a strong compatibility between the concept of RBDRSA and

SDGs, mechanisms to inspire young people and make it a movement should be considered.

o Apart from the above targets, we will continue to consider narrowing down our target audience
while encouraging them to take responsibility for water-related disaster risks as their own
personal matter. Additionally, efforts must be made to disseminate information in multiple

languages to respond to future internationalization and the increasing number of foreign tourists.
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(Private sector and organizations)
o Although the private sector has made progress in developing Business Continuation Plans

(BCPs), the level of effort varies, with some companies thoroughly discussing and recognizing
the importance of BCPs, some companies only starting to take shape, and some companies
recognizing the importance but being unable to allocate the resources for implementation. To
promote corporate initiatives, it is necessary to consider the development and dissemination of
necessary services in alignment with the status of corporate initiatives e.g., providing

information on tools so that the company can easily formulate their BCP.

o While companies are making progress in their efforts on SDGs, it is necessary to strengthen
their efforts by linking the SDGs with RBDRSA as well as encouraging people to get involved.
First, it would be more useful to have companies in the construction field who are more

interested in RBDRSA take action, and as the next step, they can involve other companies.

(Throughout the whole)
o We should keep in mind that basically each measure should be effective through collaboration

with different disseminators and continuously, while understanding the characteristics of the
recipients (people who we want to encourage to take action) and considering a ripple effect,
when we undertake measures to encourage people to take ownership of water-related disaster

risks and expand the idea to the river basin.

o RBDRSA requires different actions at different levels, from the first step of protecting oneself
to the efforts of increasing the safety of family and friends, and activities to improve the safety
of the river basin with rainwater harvesting and other methods. It is necessary to disseminate
information at multiple stages, considering the diversity of the audience’s viewpoint and

motivation.
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Figure: Examples of activities for River Basin Disaster Resilience and Sustainability by All
(RBDRSA) centered at individual residents, private sector companies and organizations

(4) Setting up the environment for a proactive initiative

1) Developing a system to implement the initiative

o From the perspective of the relationship between rivers and people, rivers sometimes cause

water-related disasters while they are also essential water resources for daily life and
different industries. They also provide riverside spaces or the natural environment that
enriches our lives. Therefore, when working with rivers, there are three big elements: flood
management, water utilization, and environment, which are not independent but
intertwined. In promoting RBDRSA, it is also necessary to proceed with efforts that
include “flood management" in the narrow sense just to protect people’s lives and their
properties, “utilization” of local resources such as town development and agriculture, and
finally “environment” including the connection with nature and ecosystems (image on p.

25).

o Thus, to involve as many stakeholders as possible in RBDRSA, it is necessary to proceed
with a diversity of initiatives toward RBDRSA with different perspectives, not only from
the viewpoint of flood management. It is expected that sharing concrete case studies and

lessons learned will help expand the scope of RBDRSA.

o Therefore, it is recommended that a system should be in place such as river offices and the
local government in each river basin to collect information to share case studies and
analyze different issues and efforts which have been identified for the region. For example,

we promote the role of RBDRSA Meeting.
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o Ideally, the entity promoting the initiative will be aware of these case studies and solicit
support from leaders who conclude the community’s opinions and develop cooperation
between upstream and downstream areas, between the public and private sectors, and
among the private sectors. Therefore, this is expected to create an organic connection

among all entities and further expand the circle.

o At the national level, as part of (3 policies to induce action, efforts, such as the development
of a "sharing platform (Website Kawanavi on national RBDRSA)", are promoted to
consolidate RBDRSA projects across the country and share/collaborate among each basin
and among different actors. It thereby contributes to knowledge sharing and cooperation

between different actors.

2) Social transformation

o It is believed that people feel and act with their hearts and our emotions have influence on us.

Emotions might stimulate people to act if the idea that what we are working on makes us look

great or if it is just a simply positive feeling, as in the case of initiatives related to the SDGs.

Negative factors include peer pressure, fear, and anxiety such as wearing masks during the

coronavirus pandemic and also some situations in which people feel ridiculous if they don't

know or don't do something and even some cases when they feel like they'll be talked behind

their back if they don't do it.

o Therefore, ultimately, it is the best to consider making the social paradigm shift when

encouraging more people to consider flood risks as their own personal matter and take action.

If the awareness of a certain group changes, the perception of the whole population might

change. We must endeavor to make the paradigm shift in society by disseminating a variety

of information while incorporating different elements of public health and behavioral

economics.

o In principle, the main entity who is responsible for disseminating information is the national

government agency. However, it is also effective to disseminate information through

collaboration between government agencies and the mass media such as producing special

programs. Additionally, various types of information should be publicized and people who are

interested can obtain knowledge by themself. As a result, apart from key people and influencers,

companies who are working in the DRR sector can communicate about RBDRSA from their

viewpoints creating synergies.

3) Accelerating the private sector’s initiatives
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o In recent years, companies have made progress in responding to climate change. As mentioned
above, information is disclosed based on frameworks such as the TCFD. Increasing
knowledge of flood risks and countermeasures are implemented throughout the supply chain.
Additionally, the framework of the TNFD (Task Force on Nature-Related Financial
Disclosures) was established and the initiative to disclose information on natural capital has
been expanding. Therefore, it is recommended that support for such information disclosure
should be provided to companies, and it can promote different initiatives that directly or

indirectly link with RBDRSA.

o One of the reasons why companies are accelerating their efforts is that institutional investors
around the world are starting to judge corporate value based on their efforts to combat climate
change, and companies' efforts to combat climate change are also leading to an improvement
in corporate value. Therefore, collaborating with institutional investors and others who
influence investment activities and having them understand the necessity and importance of

RBDRSA will stimulate the private sector’s funding and initiatives.

o In addition, some companies implement activities that not only directly bring direct profits for
their businesses but also contribute to solving various social problems such as sustainable
growth of local communities and improvement of social value. To encourage more companies
to recognize the importance of RBDRSA and treat it as their own matter, it is recommended to

implement policies to encourage them to get involved as part of their corporate activities.
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(5) Sustainable promotion of River Basin Disaster Resilience and Sustainability by All

1)

O

Nurturing “front-runner”

In order to promote activities for RBDRSA, a cycle of spiraling up that the scope of efforts
expand and it results in expanded activities). Thus, it is important to have an opportunity to
help people learn about basin flood management, to provide an opportunity for them to
consider it as their own problem, and to induce them to take action. The RBDRSA activites
has just started and as the first step each entity needs to give different initiatives a go and it is

expected that these so-called “front-runners" will spearhead the overall RBDRSA effort.

o Therefore, it is important to foster the spear headers and make their presence visible and it is

2)

also effective for them to act as facilitators and communicate about RBDRSA not only within
their region but also throughout the country. Additionally, at the individual level, once an
action is undertaken in reality, the individual can seize the opportunity to reflect and refresh
their knowledge to have more meaningful actions, he/she needs to have information on case
studies and data on storm and flood damages and also advices from facilitators that have

professional knowledge are very important.

Regional intitiatves

o To sustainably advance a RBDRSA effort, it is useful to define the purpose, direction, and

vision of the effort to work on them on a regional basis and to identify how it would link with
regional safety and sustainable development. Consequently, it effectively helps instill disaster
prevention education in local communities as a part of the regional culture and also strongly

increases awareness of disaster prevention.

o In agriculture and rural areas, it is important for local communities throughout the basin to

come together and understand that increasing rainwater storage in rice fields and properly
managing agricultural irrigation facilities, which is a place for agricultural production that
truly support Japan's food security, not only leads to sustainable development of the region
and the agriculture sector but it is also an effective flood management approach for the whole
river basin. Moreover, in order to help sustain the effort and strengthen the function of
RBDRSA, it is important to create a system for local farmers, and water managing
organizations such as the water users association and land improvement district which have a
connection with farmers, can collaborate with other stakeholders in the local community to

support the implementation of RBDRSA. Furthermore, in a rural area, it is important that the
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3)

local community, which includes both farmers and non-farmers, functions properly , and it is
desirable that the function be enhanced and disaster prevention become sustainable and
feasible through activities to protect the lives of the local people in the community are

reviewed by themselves.

Detailed policies and important considerations

o Related to @ and 2), for initiatives related to (2 encouraging people to see DRR as their own

matter, or (3) inducing people to take action, we will promote development of initiatives such
as providing materials related to disaster prevention education, which can be used as school
curriculum, and Dissemination of information Scontent  on flood disaster folklore to convey
the history and experiences of water-related disasters to the next generation.

As part of efforts to broaden our perspective to include the entire river basin, we will
promote the establishment of a system for dispatching facilitators to train top runners who
will lead local disaster _[preventlon efforts, support for private sector initiatives in climate
change risk disclosure (TCFD), and the establishment of an awards system (RBDRSA Grand
Prlﬁei ti)d increase the number of advanced initiatives that can serve as models for each
stakeholder.

o Regarding the implementation of specific measures, it is necessary to consider the priority of

initiatives and define distinct roles by different actors involved since it is not efficient to
advance everything at once on a national level. On the other hand, since some initiatives can
be conducted independently by each region, it is necessary to follow up adaptively by
collecting appropriate information on the implementation status and impacts of different

initiatives of each entity, making use of a forum such as the RBDRSA meeting.

o As mentioned above, in promoting disaster resilience and sustainability, it is necessary to take

into account the entire basin, from the mountains to the sea, and not only consider direct
countermeasures of water-related disasters and landslides but also different initiatives such as
ecosystem conservation and improving industrial sustainability and to link it with sustainable
development of the region. It requires a comprehensive approach, including the
implementation of green infrastructure and sustainable land use. It is crucial to note that rather
than making water-related disaster countermeasures a priority, we have to proceed in a manner
that enhances the understanding of many stakeholders, so they can be aware of the issue of
water-related disasters in their daily activities, through increasing the number of stakeholders

involved in RBDRSA as many as possible.

Dissemination policy (Annex 1)

(1) Initiative to increase opportunities to know about RBDRSA
(2) Initiative to encourage people to see DRR as their own matter

(3) Initiative to induce action

(4) Initiative to broaden the perspective to the whole river basin
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6. Roadmap (Annex 2)

oTimeline of each item and initiative
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