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RESEARCH ARTICLE

Understanding local and scientific knowledge about
flooding adaptations in low-lying areas of Central Vietnam

Hiéu biét vé kién thirc bdn dja va kién thirc khoa hoc trong viéc thich tng vai la lut & vang thdp

triing mién Trung Viét Nam

TRAN, Huynh Bao Chau'*; UBUKATA, Fumikazu?
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This research focuses on clarifying the local and scientific knowledge about flooding adaptations, the interaction
between local knowledge and scientific information in the low-lying area of Central Vietham is analyzed. Data was
obtained using three techniqgues including: semi-structured interviews, direct observation and household surveys.
Responses indicate that the villagers have accumulated and inherited this type of knowledge in their society for a long
time. The level of local knowledge is affected by gender, occupation and house location. This implies that the villagers'
social roles and their everyday interactions with the natural environment have nurtured an accumulated local
knowledge. Scientific information is provided by the National Committee for Flood and Storm Control and National
Center for Hydrometeorology Prediction. It contains information regarding disaster type, intensity, risk level and
directions. The information is transferred to local people through mass media, social networks and official documents.
However, local people are credulous toward scientific information given by the state. It was found that many villagers
are not likely to follow the official guideline, especially the villagers with a high level of local knowledge.

Nghién curu tdp trung lam ro kién thirc bdn dja va khoa hoc vé thich ung I lut ciing nhu méi tuong tdc cda ching & vang
tring thdp mién Trung Viét Nam. DiT liéu duoc thu thdp bdng cdch s dung két hop ba phuong phdp bao gdm phdng vdn
bdn cdu trdc, quan sat truc tiép va khdo sdt ho gia dinh. Cdc két qud nghién ctu chi ra rdng ngudi dén da tich Idy va ké thira
kién thire bdn dia tir xd hoi cda ho trong mot thoi gian dai. Mdc dé kién thirc ban dia bi dnh hudng bdi gidi tinh, nghé
nghiép va vi tri nha &. Vai tro xa hoi va nhirng tuong tdc hang ngay cda ngudi dén voi moi truong tu nhién da nudi dudng
va tich Idy kién thirc bdn dia. Thong tin khoa hoc duoc cung cdp béi Uy ban Phong chéng lut bdo Qudc gia va Trung tém Dy
bdo Khi tuong Thdy van Qudc gia. Cdc thong tin vé logi thién tai, cuong do, murc dé rdi ro va hudng chi dén duoc théng bdo.
Thong tin ndy duoc chuyén dén ngudi dan thong qua cdc phuong tién thong tin dai ching, mang xa hoi va cdc van bdn
chinh thirc. Tuy nhién, ngudi dan dia phuong chd quan trudc nhitng thong tin khoa hoc do co quan nha nudc dua ra. Nhiéu
ngudi dén khéng tudn theo cdc hudng dan chinh thire cda chinh quyén dia phuong, dac biét la nhirng ngudi cé mdre do kién

thirc bdn dja dugc ddnh gid cao.
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1. Introduction

Floods are extreme events caused by environmental
factors that injure humans and damage property,
especially in low-lying areas (Doocy, 2013). Therefore,
adaptations are necessary to mitigate the catastrophic
damages caused by flooding. Moreover, flooding is an
ambivalent problem when perceived as a disaster and
resource (Ehlert, 2007). Flooding control do not ensure a
sustainable development and could bring negative
effects. Approaches, arranged into three groups, have
been conducted as responses to flooding: engineering,
scientific and traditional approaches (Fabiyi & Oloukoi,
2013). Engineering and scientific approaches require
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governments, communities and other organizations.
Scientific knowledge is useful but rarely brings efficiency
to local adaptations (Lebel, 2013). In some areas, these
approaches have overcome their capacity for
deployment. Contrary to the first two approaches,
traditional approaches are viewed as sustainable for
development (Chikaire & Nnadi, 2011). Theoretically, local
knowledge has been built from experience, tested over
centuries of use and adapted to the local culture and
environment; it is embedded in from experience and
ritual, always dynamic and changing (FAO, 2004).

Local knowledge is the human capital which is clarified
not only as “folk knowledge” but also as “human
experience, accumulated from long periods of time to

more investment and the participation of local , :
adapt and change the natural and social environment,
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serving the material and spiritual interests for
themselves” (Ngo, 2009). As stated by Thieken et al.,
(2007), unlike scientific knowledge (that is similar
everywhere), local knowledge varies from area to area
(Agriculture and Forestry Research and Development
Center for Mountainous Region, 2014). Local knowledge
is also expressed according the skills, experience and
insights of people (UNESCO, 2017).

Concerning the relationship between local knowledge and
adaptation, the latter is considered as the adjustments in
ecological, social or economic systems to respond to the
actual or expected climatic stimuli and their effects or
impacts. It also refers to changes in processes, practices
and structures either to moderate potential damages or
to benefit from climate change (IPCC, 2001). Adaptation
also means the adjustments in a system’s behavior and
the characteristics that enhance its ability to cope with
external stresses. Adaptation does not occur
instantaneously; a system requires time to realize its
adaptive capacity (Brooks, 2003). By definition, adaptation
is understood as a socio-cognitive-behavioral process,
used as adaptive behavior for the changes in cognition
(Grothmann & Patt 2003). Moreover, adaptive capacity is
the potential or ability of a system, region or community
to adapt to climate change impacts (IPCC, 2001).

This research focuses on clarifying the local and scientific
knowledge about flooding adaptation and the interaction
between the local knowledge with scientific information.
In Tanzania, where the role of local knowledge is
identified for adaptations to climate change, the local
power relations and the interaction with government
strategies is also considered (Naess, 2013). Comparing

three environmental management projects in United
Kingdom, Solomon Islands and Australia, the processes
and mechanisms available for integrating different types
of knowledge for environmental management was
evaluated (Raymond et al, 2010). The Thua Thien Hue
province is located in Central Vietnam, an area that has
undergone several effects from storms and flooding.

Local knowledge about flooding is integrated into the
local preparedness for disaster mitigation when it
describes disaster predictions through animal or plants
behavior in the coastal area (Tran et al., 2012). However,
local knowledge is informal, personal or tacit while
scientific knowledge refers to the explicit knowledge of
formal methods concerning different positions on validity
and reliability (Raymond et al, 2010). Under the
development of scientific technology, many projects or
policies have been conducted in large areas without
considering local knowledge. Therefore, it is necessary to
explore the villagers’ behavior when scientific information
is issued.

2. Material and methods

2.1 The study site

The Thua Thien Hue province is located in a long and
narrow area with a diversified topography. This area has a
transitional climatic zone between north and south,
usually experiencing the storm effects. The Quang An
commune belongs to the Quang Dien district. As one of
the low-lying areas of the Thua Thien Hue province, it was
selected to conduct the survey (Figure 1).

P
1 o e
Thu Thjen e | ouuna rai o Epong g T
Provinge i, Bien Hlnumﬁ .
g -,
- I\TJD—!E HE L'} H.i o
\—jr _‘%‘5}‘2& FHU VAN
= _,_\-{. e
HUONG TR W
! R—-..\_I'hu I::}'\ k
——" __}P_/ P
T:LI'DNE |'Ir :

Minh

\

HAM DONG

o
. [N

i QUANG NAM

Ry

& THUY '\,\_ﬁ;fv\m Phu Lac i
= ! Y
R

i
-

.

LS

DA NANG

.
L3
..

Figure 1. Location map of An Xuan village, Quang An commune
(Source: Ministry of Natural Resource and Environment, 2016)
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The Quang Dien district is located in the northern area of
the province, about 20 km far from the Hue city, with a
population of 82,813 inhabitants settled in 16,329 ha.
This district consists of 10 communes including the
Quang An, Quang Thanh, Quang Phuoc, Quang Tho,
Quang Vinh, Quang Thai, Quang Loi, Quang Ngan, Quang
Cong, Quang Phu communes and the Sia town; the
Quang An commune is one of the low-laying areas.

The Quang An commune had a total area of 1,187.09 ha
and 10,966 people living in 2,827 households according
data from 2016. There are 5 villages: An Xuan, Dong
Xuyen, Phuoc Thanh, Phu Luong, My Xa), the An Xuan
village has accounted for nearly 50% total area of the
commune (593.52 ha) with 1,337 households. Total
population of the An Xuan village is 5,284 inhabitants. This
village is located in the periphery of the Tam Giang lagoon
and downstream of the Bo river, one of the main rivers in
the Thua Thien Hue province. By its geographic
conditions, this area is frequently inundated during heavy
rains.

2.2 Data collection and analysis

2.2.1 Data collection

This research was based on field surveys to understand
the current local knowledge and scientific information in
flooding adaptation. The pilot survey was conducted
during 2016 in order to collect secondary data such as
natural conditions, socio-economic conditions and the
current flood damage situation in the Quang An
commune. Due to results from official documents and the
recommendation of the Quang An commune authority,
the An Xuan village was selected to conduct the main
survey.

Participatory Rural Appraisal (PRA) was used to collect
information applying three techniques. Firstly, a semi-
structured questionnaire was used to interview 10 key-
informants in the An Xuan Vvillage, those having
experience, heads of the community and the elderly. In
this way, the in-depth information about the village
history, local knowledge, behavior and social network with
flooding was collected. Secondly, a layout of the village
was drawn through direct observation. The collected
information regarding flooding experience and flooding
reaction of the local people was verified. Thirdly, based on
the information from in-depth interviews and direct
observation, the structure questionnaire was designed.

The stratified sampling approach was used to select
households for survey, from the richest to poorest, in the
study site. There were three suburbs in the An Xuan
village where the head was required to select 15
households from the richest to the poorest. Five
households were missed to obtain data through the
survey. The demographic characteristics of 40 surveyed
households are described in table 1.

Table 1. Demographic characteristics of household survey

No. Household characteristics Unit Results
1 Respondents number 40
Male % 70
Female % 30
2 Education level
llliterate % 10
Primary school % 47.5
Secondary school % 30
High school % 10
College, university % 2.5
3 Age
30 - 45 years old % 22,5
46 - 60 years old % 47.5
Upper 60 years old % 30

(Source: Author’s survey, 2016)
2.2.2 Data analysis

Qualitative and quantitative analysis was applied to
address the above objectives. The collected data from
semi-structured interviews and household surveys were
synthesized and analyzed to clarify the local knowledge in
flooding adaptation. The efficiency of scientific
information and local government units were referred to
react with the flooding.

Chi-square analysis was used to test the association
between two nominal variables: local knowledge level and
demographic characteristics. After the analysis, the main
factors affecting the local knowledge of the surveyed
households were identified. Moreover, the relationship
between local knowledge and flooding adaptation was
expressed.

3. Results

3.1 Flooding situation in Thua Thien Hue
province

In the Thua Thien Hue province, flooding damages, from
the end of the 19th and the early 20th century, have been
recorded by the Provincial Committee for Flood and
Storm Control (CFSC). From 1999 to 2014, flooding has
occurred annually causing different damage. The most
memorable events are the storm in 1983, the big flood in
1985, the historic flood in 1999 and the floods in 2004,
2008, 2009. According to the Chairman of the Quang An
People Committee, the flood impacts in this area are
reported as following: "In the history flood 1999, three
persons died in the Quang An commune, 70 - 80% of the
local property was drifted away in flood water. Houses
were inundated to the roof and local people did not have
any food and clean water for many days. In 2007, a flood
made one death and one injured person, 52 households
needed to be evacuated.

125



J. Viet. Env. 2020, 12(2):123-131

In September 2009, the total damage, recorded by the
local government, was approximately 256 million VND
and one fatality. In November 2010, a flood claimed the
life of a pupil and damages of about 2.5 billion VND. From
2013 to 2019, flooding has decreased in frequency, as
well as in intensity, due to a hydropower station in the
upstream river. The flooding damage mainly focuses on
agriculture and aquaculture production”.

150%

In this study, the bottom-up approach is applied to
identify whether the local community understands the
flooding situation or not. To achieve this result, local
people needed to answer the question “What do you
think about the flooding characteristics over the past ten
years?” Through the observation of surveyed households,
the overview evaluation of local people is expressed in
Figure 2.
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Figure 2. Household perception of flooding trend over the past ten years (2006 - 2016)

(Source: Author’s survey, 2016)

Figure 2 shows that local people had identified the
changing of flooding characteristics over the past ten
years. In 40 surveyed households, 77.5% of the
respondents perceived that the frequency of flooding is
lower than ten years ago while 22.5% perceived that
flooding does not happen recently. When the frequency is
changed, the intensity is also affected. A 55% of the
respondents agreed with “the intensity is moderate
compared to the last ten years’;, a 45% of the
respondents said that “the intensity is lower than ten
years ago”. Corresponding with the decreasing of
frequency and intensity, the flooding damage is also
reduced with an agreement of 87.5% of the respondents.
When the flooding trend changes, the alluvial is also
influenced. 100% of surveyed households perceived that
“alluvial is lower than ten years before”.

3.2 Local knowledge of surveyed households
in the Quang An commune

3.2.1 Local knowledge in adapting

Local knowledge contains the observatory experience,
anticipation and reaction towards flooding. Observations
the Thua Thien Hue province show that flooding usually
starts from August to October with storms occurring from
October to November of the lunar calendar. During this
time, the low-lying areas receive water from the upstream
locations. In October, the flooding or water level increase
can occur on the third, thirteenth and twenty-third day.
Every month, the sea level is high when the full moon
appears. The villagers, based on natural phenomena,
anticipate the weather; for instance, when the clouds are
eastward and northward crowded, flooding will come. If
the cloud is westward and southward crowded, it

forecasts the thundershower. When thunderstorms
events occur during 2 or 3 continuous nights, it means
that flooding will occur. Flooding is also forecasted when
a freshwater fish (Crucian carps) is in the breeding
season. Thirdly, flooding reaction is formed from practical
experience. Flooding is created by heavy rain or storm. To
react to flooding, local people behave as a local proverb
states: “Storm sits at the low, flood climbs up the high
position”. This means that villagers hide below the cellar
in case of a storm. In case of flooding, they utilize the free
space between the living area and the roof to build a
“Tra"- the free space in the attic (Figure 3).

Based on the house structure, the wood is arranged to
make the living space for people as well as for storing the
properties in case of flooding. Moreover, local people had
adapted agriculture production from observing the flood
season. It is safe if the paddy is cultivated after the 22 of
December of the normal calendar (Winter Solstice) with
long-day seed. In Summer - Autumn season, a short-day
seed is used to harvest at the end of July. After harvesting,
paddy is contained in 50 kilograms bags and is moved to
“Tra" or high places to prevent flooding damages.

Before the historic flood of 1999, it was used to put
paddy into wooden boxes. In the historic flood of 1999,
most of the local people had big damages because the
water level increased very quickly. There was not enough
time for rescuing the paddy as well as other properties.
Adjustments are also applied in aquaculture production;
it starts at the beginning of February and finishes at the
end of July of the lunar calendar to reduce the flood
damage. A polyculture production is applied to have the
harvest around the year.
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Figure 3. Flood reaction (left) and storm reaction (right) based on the local knowledge

(Source: Author's survey, 2016)

3.2.2 Local knowledge classification of surveyed
households

After living in this area for a long time, the population
have a basic knowledge about its location. Adjacent of the
Tam Giang lagoon, this area usually suffers flooding
impacts. After the end of the production season, they stay
at home to prepare for the flood season. Nowadays,
when communication is developed, local people have a
very easy approach to scientific information. The weather
forecast on television or the commune broadcast system
is used to update inhabitants on weather information.
From this, they will have full preparation for the flooding
season and abnormal phenomena as well. It is supposed
that the older people become, the high level of local
knowledge they have. It does not apply for all situations,
for instance, when some elderly people are too old to
remember the information or apply these practices as a
habit.

Surveyed households were asked three questions
regarding: flooding time, traditional experience to
forecast and flooding reaction. Three levels were used to
express the local knowledge of each household.
Interviewees were evaluated with a low level if they
perceive flooding as normal event; These households rely
on the weather forecast to wupdate the weather
information and to know the way to react to flooding. The
interviewees, who know clearly about flood season and
have the preparedness for the flooding reaction, are
classified as moderate level. Similarly, a high level is
assigned if the interviewees can anticipate a flooding
event through natural phenomena. It is hypothesized that
the local knowledge level depends on gender, occupation,
house location, and house type. Divided into three levels,
the number of households, as well as the demographic
characteristic of each level, is determined. The results are
shown in Table 2.

Table 2. Demographic characteristic of each local knowledge level

Demographic characteristics Local knowledge level Sig.
High Moderate Low Total (2-sided)

Gender

Male 7 (25%) 15 (53.6%) 6 (21.4%) 28 (100%) 0.001*

Female 2(16.7%) 10 (83.3%) 12 (100%)

Occupation

Agriculture 2 (6.9%) 11 (37.9%) 16 (55.2%) 29 (100%) 0.001*

Aquaculture 5 (45.5%) 6 (54.5%) 0 11 (100%)

House location compared with river, canal or lagoon

Near 7 (26.9%) 9 (34.6%) 10 (38.5%) 26 (100%) 0.086**

Far 0 8 (57.1%) 6 (42.9%) 14 (100%)

House type

Permanent 0 1(33.3%) 2 (67.7%) 3(100%) 0.781

Semi-permanent 5(21.8%) 9 (39.1%) 9 (39.1%) 23 (1009%)

Temporary 2 (14.3%) 7 (50%) 5 (35.7%) 14 (100%)

Note: *, ** denote the statistical significance at the 5% and 10% level respectively. N = 40 households. (Source: Author’s survey, 2016)
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Local knowledge of men was classified at a higher level
than women since men have a higher responsibility for
family activities. With power and flexibility skills, men can
solve the heavy things and give out the final decision for
the family. The psychology of women is dependent on
husbands. In the survey, 7 households with high local
knowledge level are men. The strong relationship
between local knowledge level and gender was identified
with 95% significance level.

This research focuses on two main occupations in which
agriculture accounts for 72.5% (29 households) and
aquaculture is 27.5% (11 households). Flooding creates a
negative impact on these activities because their
production depends on natural conditions. The result of
the survey expresses that no one of the 11 aquaculture
farmers were evaluated with a low local knowledge level.
Occupation is the second factor that affects the
establishment of local knowledge. Furthermore, this
relationship between occupation and local knowledge
level is confirmed with a 95% of significance.

With the geographical condition of the village, not only
aquaculture farmers but also agriculture farmers live
nearby the river or the lagoon with a high risk to be
inundated by flooding. In this research, if the distance
from surveyed households to a river, canal or lagoon is
equal or lower than 50 meters, they are arranged into a
near group. The result shows that 7 households that have
high local knowledge are located nearby the river, canal
or lagoon. Therefore, the third factor contributing to the
building the local knowledge is the house location with a
90% of significance. The house type is expressed by the
household economy and used as a tool for flooding
reaction. The number of permanent houses mainly
belongs to a moderate and low level while high local
knowledge groups possess a semi-permanent and
temporary house. It can be understood that it is difficult
to build a permanent house in the rural area. It means
that local knowledge level is not influenced by house type.
Through table 2, we can conclude that a high local
knowledge is related to men, living nearby the river, canal
or lagoon and working in aquaculture production.

3.3 Scientific knowledge in flooding
adaptation

3.3.1 The weather information

In Vietnam, the information of disaster and risk is
provided by the National CFCS and National Center for
Hydrometeorology Prediction. The management and
exchange of weather information starts from the National
CFSC and the National Center for Hydrometeorology
ending at the households (Tran, 2010). Through yearly
observation of natural phenomena, the National Center
for Hydrometeorology forecasts all disasters that would
happen in Vietnam. The scientific information contains
the type of disaster, intensity, weather forecast, early
warning, risk levels and its direction. The National CFSC
has the responsibility of delivering the weather
information to local people and to conduct the
preparedness for rescue and relief activities.

Based on scientific information, Vietnam’'s government,
local government and the local people define the actions
against flooding in order to minimize the damage. In
correspondence to each province, the standards of
flooding warning are adjusted to be suitable for each
region. Since the Huong, the Bo and the Ta Trach are the
main river basins in the Thua Thien Hue province, they
are used as the standard for other small rivers. There are
four flooding warning levels in Vietnam, particularly in the
Thua Thien Hue province. Local government units are
established to support local people in disaster
management. Through this system, weather information
is transferred in two ways in which mass media is
evaluated as the fastest and more convenient. By the
development of communication media, households easily
approach weather information by television, radio or the
internet. Another way is by official documents, a system
which belongs to the administration mechanism.
However, it takes more time to be transferred through
several departments or organizations before being
delivered to local people.

Table 3. Flood warning levels in the main rivers of Thua Thien Hue province

Flood warning level  Flood warning

Main rivers Flood warning level | Flood warning level Il " level [Il+
Bo 1.5m 3.0m 45m >45m
Huong 1.0m 20m 35m >35m
Ta Trach 59m 61 m 63 m >63m

Water level increases in all rivers.
Riverside and the low-lying areas are
threatened.

Description of
warning level

Direction

Check, review the low-lying areas for going the evacuation

Dangerous status. The even
and flat areas are inundated,
except for the town and city.

Very dangerous Urgent status

Take the evacuation

(Source: The Social Republic of Vietnam, 2020.
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3.3.2 Adaptive capacity of local government units
and local organizations

Scientific technology is also applied for the transferring of
warning information to local people. When received from
the National Center for Hydrometeorology information,
the telecommunication operators are required to send
warning messages to all phone numbers in the Thua
Thien Hue province. HueS is a software, published in
2019, for the announcing of information in. However, this
program requires that local people have a smartphone
and to be connected to internet. This limits the access of
elderly people in this rural area.

Nowadays, a detailed weather is forecasted before 24 or
48 hours for the specific area. Local people prepare
themselves to deal with floods or storm. Based on
scientific information, local government units are
prepared to deal with the flooding season, conducting the
direction to be taken on a higher level. The operation of
the broadcasting system is checked to ensure a proper
communication. Local people are asked to go to safe
places such as common houses or permanent houses in
the local area to ensure human life. Schools, temples and
common houses are used as public shelters when having
a disaster.

The Quang An commune is one of the most prone areas
to flooding in the Thua Thien Hue province. Located in a
low-lying area, this commune has put many efforts to
reduce flooding damages by enhancing the basic
infrastructure and establishing the Committee for Flood
and Storm Control. The people's committee has already
focused on infrastructures such as streets, schools,
markets, spillways, etc. to enhance the capacity
adaptation. This area received support from the local

Table 4. Households’ behavior toward the official guideline

government and the Non-Government Organizations in
disaster management. First, Nordic Assistance to Vietnam
(NAV) supported this village for five years since 1985. This
organization helped poor people to build houses able to
respond to floods and storms. Second, The Japan
International Cooperation Agency (JICA) supported this
village for three years since 2012. This organization
supported the evacuation of houses and schools and by
providing pumps and life jackets for conducting rescue
activities; it also carried out training courses about climate
change adaptation. The evacuation house of JICA (2012),
with a high of 2.5 meters, is used for flood prevention;
however, it is not useful in case of a storm because it is
located in an empty area.

The Luxembourg organization supported this village
during 2 periods (2007 - 2010 and 2013 - 2017) by
building infrastructure such as streets and a drainage
system. In 2014, a Luxembourg committee visited the An
Xuan village to take the survey. In 2016, the construction
of the Con Bai canal and the Ba Cua drain started, being
finished at the end of 2017.

3.4 Households' behavior toward the official
guideline

The changing of flooding in corresponding with
frequency, intensity, damage and alluvial over the past ten
years is observed by local people (Figure 2). Based on the
scientific knowledge of the state agencies, the local
government developed plans, including calls, for the
evacuation of the people into shelters. It was found,
however, that many villagers are not likely to follow this
official guideline. The result of household behavior is
synthesized in Table 4.

i Local knowledge level Sig.
Households' behavior )
High Moderate Low Total (2- sided)
Follow the official guideline 0 3(23.1%) 10 (76.9%) 13 (100%) 0.003%
Unfollow the official guideline 7 (25.9%) 14 (51.9%) 6(22.2%) 27 (100%) '

Note: * denote the statistical significance at the 5% level. N = 40 households. (Source: Author’s survey, 2016)

From 40 surveyed households, only 13 follow the official
guideline. It means that mainly people with a low local
knowledge level follows the official guideline. They are
people who, based on the weather forecast, have the
preparedness for the flooding. Therefore, they are easy to
follow the official guideline. On the contrary, the
unfollowing group (27 households) is arranged from the
high to low local knowledge level. It is important that most
households in moderate and high local knowledge levels
belong to this group. This group contains the people
having experience with observation, anticipation and
reaction to flooding. Of course, they have the full
preparedness for flooding and will base on themselves to
react with flooding.

Furthermore, there were 6 households of low local
knowledge levels also belonging to this group. Although
their experience and their preparedness are not the
same as high and moderate level, their behavior follows
certain habits such as moving to their parents or
neighbor's house. These activities had been done before
and they still continue.

4. Discussion

According to household behavior towards the official
guideline, a problem is referred to “Why local people do
not follow the official guideline?” On the contrary, local
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people will follow the official guideline to happen the
disaster in developed countries.

Whatever the local government units are, they have the
same role and we will consider their efficiency and the
actual activities of local government units. In Japan, when
a tsunami is expected to cause coastal damage, the Japan
Meteorological Agency (JIMA) issues a tsunami warning
within  2-3  minutes after the earthquake. The
announcements of estimated height and arrival time of
the tsunami are issued and transmitted immediately to
disaster management organizations and media outlets,
and further forwarded to residents and maritime vessels
(Japan Government, 2015).

By the accuracy of information as well as the combination
of local government units, residents can find a safe
shelter before the tsunami happens. By combining
modern  technology, the development of basic
infrastructure and organizational structure, the efficiency
of scientific information is enhanced while the damage is
reduced. Although local government units provide
support for the local people in this study site, there are
some limited problems.

First, the early warning information is issued in a large
area by public media, social networks, and official
documents. However, each person will have a different
perception of the warning. Second, local government
units only have full preparation in the flooding season. If a
flood happens suddenly, it is difficult to manage
immediately. Moreover, the equipment and infrastructure
for rescue and relief activities are inadequate. Local
government units do not have solutions to protect the
citizens' property after they go to the evacuation places.
The quality and quantity of evacuation places do not
ensure the safety neither the living conditions.

Each person has the responsibility in protecting the
property. Through previous experiences, they do not go
to the evacuation places, which are prepared by local
government units. Instead of taking the evacuation, they
stay at home or go to their parents or neighbors’ houses.
These places are considered the safest, a convenient and
optimal option for them when flooding happens.
Vietnamese folk has the sentence “While there is life,
there is hope” to express their attitude. They will not give
up until there is no other choice. So, they want to stay at
home. When a dangerous situation happens, they will
destroy the roof and call the neighbor or the local
community for help. Households who have a boat will
move to the boat in case of immense flooding or a
dangerous situation. This finding illustrates that the local
knowledge's role is determined by the interaction
between informal and formal institutions (Naess, 2013).

This investigation highlights that local knowledge has the
predominant role in decision making. It is similar to the
findings from agricultural farmers in a rural village of
Mexico (Rivero-Romero et al., 2016). The indigenous, or
local knowledge, is the key to climate change mitigation

and adaptation (Chikaire & Nnadi, 2011). Moreover, the
observation and interaction of local people or
communities with the environment and its change is
important in flood management and preparedness
activities (Kamarulzaman et al., 2015). In the survey, most
households mention the problem: “If they do not
understand the weather forecast, they will ask their
neighbor”. In Vietnam, particularly in the Thua Thien Hue
province, since the local government units are not
enough for helping people, it is essential to provide
scientific knowledge to local people. In the rural area of
Central Vietnam, where local people mainly believe in
themselves, it is necessary to perform meetings to share
scientific knowledge.

Through the transferring of scientific knowledge to local
people, their adaptive capacity will be gradually increased.
In this way, new local knowledge can be established
through creativity and innovativeness mechanisms as well
as by contact with other knowledge systems (Warren,
1991). Local knowledge or scientific information is useful
when helping local people to react to flooding.

5. Conclusions

This research clarifies the local knowledge in flooding
adaptation and the interaction between local knowledge
and scientific information. First, the status of local
knowledge related to flooding adaptation is identified. It
indicates that the villagers have accumulated and
inherited this type of knowledge in their society for a long
time. Second, this research found out that the
accumulation of local knowledge varied from person to
person. It also identified the factors that affected the local
knowledge level that the villagers hold: gender,
occupation and house location. This implies that the
villagers' social relationships and their everyday
interactions with their natural environment have nurtured
local knowledge accumulation. Third, this research also
found a strong relationship between local knowledge and
flooding adaptation. It is noticeable that villagers with a
high local knowledge level did not follow the official
guideline. Local people are reluctant towards scientific
information given by the state.
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