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Abstract
The climatic and geographic features of central Vietnam frequently contribute to annual floods, and several 

disastrous floods have been recorded in the last few decades. The most recent and disastrous flood, in 1999, 
is still memorable within the affected area, due to the magnitude of catastrophe inflicted by floodwaters. 
However, the flooding effects in rural areas are not often reported in detail. This study aims to clarify flood-
adaptation measures and the vulnerability of housing conditions in the flood-prone area, based on a field 
survey of a lagoon village. The surveyed houses can be classified into four different types that have similar 
spatial layouts. Most of the surveyed houses show characteristics of adapting well to annual floods; for 
example, floor levels are conventionally raised to adjust to the height of annual floodwaters in each location. 
Nonetheless, housing conditions are still vulnerable to future disastrous floods, as efficient flood-prevention 
features—such as the provision of two-story durable housing—often prove too expensive for most villagers. 
Thus, villagers need to develop other measures to prepare themselves better for disastrous flooding. 
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1. Introduction
1.1 Research background

Central Vietnam, on account of its geographical 
features, is potentially exposed to several natural 
disasters, including typhoons and flooding. Thua 
Thien Hue province is one of 14 provinces in central 
Vietnam; it has a narrow shape and is only 60–70 km 
from the mountain ranges around the Laos border 
to the South China Sea. This province belongs to a 
tropical monsoon area influenced by both northern and 
southern climates. For these reasons, the province's 
climate is characterized by two distinct seasons each 
year: a dry season from April to July, and a rainy 
season from September to December. The annual 
average rainfall from 2005 to 2009 was 3,520 mm1), 
most of which was concentrated in the rainy seasons. 
Typhoons and heavy rains frequently cause flooding 
from the highlands to the lowlands. 

However, the flooding effects in rural areas are not 
often reported in detail. Thus the seriousness of flood 
risk in the area's mountainous villages was determined 

in the authors' previous field survey2). The current 
paper focuses on a lagoon village, where not only 
floodwaters come from the highlands but also monsoon 
waters come from the sea, creating a higher tidal flow. 
Disastrous flooding has been reported in Thua Thien 
Hue province since the 1980s, particularly in October 
1981, October 1983, May 1989, October 1996, and 
November and December 19993). The latest and most 
disastrous flood, in 1999, was a memorable experience 
for residents in the affected area. It affected the lives of 
approximately one million inhabitants, including 780 
fatalities; total damage was worth US$364 million4). 
The Huong Phong commune (Fig.1.), which was 
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selected for the field survey, was also hit hard by the 
1999 flood: it reported the deaths of five people, 300 
cattle, and 20,000 poultry, as well as extensive damage 
to many houses5). The study of housing conditions in 
this paper is highly significant from the perspective of 
flood risk, given that housing bears such a crucial role 
in sheltering and securing human life and property.
1.2 Research method

The current study examines flood-adaptation features 
and vulnerability, as seen in the surveyed houses in 
the flood-prone area—that is to say, how villagers live 
with the risk of flood and how much they are affected 
by flooding. The field survey was conducted mainly 
by taking measurements of houses and interviewing 
villagers; primary data were collected in August 2009 
and August 2010. Measurements were used to create 
a housing typology and determine how certain spatial 
layouts relate to flood adaptation and vulnerability, 
while the interviews comprised information on 
villagers' lives and flood experiences.

2. Research Area
2.1 Outline of the surveyed village

 Huong Phong commune is located 12 km from Hue 
City; it is surrounded by the Tam Giang Lagoon and 
the Huong River. This lagoon, one of the biggest in 
Asia, is 22,000 ha in area and is approximately 70 km 

in length along the coast. Nearly 300,000 inhabitants 
have settled around the lagoon—a total of 236 villages 
belonging to 32 communes—and they mainly earn 
their livelihoods by directly or indirectly exploiting 
natural resources in the lagoon6). Lagoon communities 
generally live on certain income-generating activities, 
such as rice cultivation, aquaculture, and fisheries 
(Fig.2.). About half of them support their livelihood 
through rice production7). As mentioned, the lagoon 
area is flood-prone, and flooding has sometimes 
gravely affected the villagers' lives. Particularly 
vulnerable is the Huong Phong commune, which is 
characterized by its flat coastal geography and an 
elevation of only 1–2 m above sea level. 

In 2006, this commune covered a total of 1,569 ha 
and was home to approximately 11,824 individuals in 
2,125 households (i.e., 5.56 persons per household)5); 
most individuals live near the water edge, for the sake 

Fig.2. Main Livelihood in the Lagoon

Rice cultivation Fishery Aquaculture

Fig.3. Location of Surveyed Houses in Van Quat Dong Village of Huong Phong Commune

No. Village name Number of 
villager

Number of 
household

1 Thuan Hoa 2,780 510
2 Thanh Phuoc 1,750 340
3 Tien Thanh 820 180
4 Van Quat Thuong 720 250
5 An Lai 1,650 300
6 Van Quat Dong 2,850 520

Table 1. Six Villages in Huong Phong Commune
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of convenience. This commune consists of six villages 
(Fig.1., Table 1.), of which Van Quat Dong village has 
been the most affected by floods, due to the fact that it 
faces the lagoon and has a floodplain that is otherwise 
used as rice-field wetlands. For these reasons, this 
village was selected for the field survey.
2.2 Livelihood in the surveyed village

In Van Quat Dong village, the field survey was 
conducted across 39 households that had been 
randomly selected based on their acceptance of 
measurement-taking and interviews (Fig.3.). The 
interview results are listed by construction year (Table 
2.), including information on the household, housing, 

flood-water levels, and damage incurred as a result of 
the 1999 flood. 

The major source of livelihood in the area is rice 
cultivation: 23 of the 39 surveyed households engage 
in it across the fertile floodplain wetlands in the area. 
Fishery is also a popular source of livelihood (i.e., 
five surveyed households). Many households have 
additional sources of income, such as small gatherings 
of pig, duck, or poultry livestock.

Four surveyed households have started in recent 
years to engage in the aquaculture of shrimp, fish, 
and crabs, in aquafarms. Aquaculture is rapidly 
developing in the village; in 2008, it resulted in a 126-

Household information Housing information
Flood water level 

(Annual)      (1999)
Damage by the 1999 flood

No.
(*1)

Householder
Main 

livelihood

No. of 
family 

member

Income 
level
(*2)

Construction 
year

Housing 
type

FL from 
GL (cm)

(*3) 

WL from 
GL (cm)

(*3)

WL from 
GL (cm)

(*3)

Loss of 
main 
house

Loss 
of sub 
house

Loss of 
property

Damage 
to roof

Damage 
to wall or 
window

1 Tran Vien Rice cultivation 8 Low 1900's A-1 80 60 160 ○ ○ ○
2 Tran Dau Rice cultivation 6 Middle 1900's A-1 90 115 260 ○ ○
3

Nguyen Thi 
Toi

Rice cultivation 8 Middle 1930's A-2 50 110 175 ○ ○
4 Le Cong Sang

None 
(Life support)

3 High 1955 A-1 50 30 120 ○
5 Cao Minh Carpentry 8 High 1957 A-2 65 135 225 ○ ○
6 Phan Hoang Rice cultivation 10 Low 1960 A-2 50 10 160 ○ ○ ○
7

Nguyen Duy 
Tien

Rice cultivation 9 High 1960 A-2 50 30 170

8 Cao Kem Fishery 5 Middle 1960 A-1 50 55 180 

9 Tran Viet Phi Rice cultivation 3 Middle 1960 A-2 70 90 205 ○ ○
10 Ngo Thi Muoi Rice cultivation 7 Middle 1963 A-2 70 95 220 ○
11 Phan Nghet Rice cultivation 4 Middle 1966 A-2 80 80 210 ○
12 Le Khoi Tailoring 5 Middle 1968 A-1 45 55 165 

13 Vo Van Viet Aquaculture 9 Middle 1970 A-2 50 60 200 ○
14 La Tiem Aquaculture 7 High 1970 A-1 45 30 155 ○
15 Le Dam Rice cultivation 8 Middle 1970 A-2 55 95 205 ○ ○ ○
16 Le Bon Rice cultivation 6 Middle 1971 A-2 90 100 210 

17 Cao Huu Sam Rice cultivation 6 Middle 1972 A-2 40 50 160 ○
18 La Duy Aquaculture 3 High 1973 A-1 70 60 140 
19 Tran Vinh Fishery 8 Middle 1977 A-1 50 60 170

20 Cao Lep Fishery 4 Middle 1980 A-2 50 20 120 ○ ○
21 Cao Manh Fishery 7 Middle 1985 A-2 30 65 180 ○
22 Cao Da Aquaculture 4 Middle 1992 A-2 50 20 130 ○
23 Tran Ke Duck farm 6 High 1997 B 75 40 225 ○
24 Le Cong San Rice cultivation 6 Low 1998 A-2 0 5 170 ○
25 Tran Viet Yen Rice cultivation 8 Middle 1998 A-2 80 65 180 ○
26

Tran Viet 
Hung

Rice cultivation 7 High 1999 B 80 80 190 ○ ○
27 Tran Thieu Rice cultivation 5 Middle 1999 A-2 70 80 240 ○ ○ ○
28 Cao Thuan Fishery 7 Low 1999 C 50 50 - ○(C) ○ ○
29

Cao Ngoc 
Chanh

Rice cultivation 5 Low 1999 C 10 60 - ○(C) ○ ○
30 Cao Minh Rice cultivation 7 Low 2001 C 0 95 - ○(C) ○ ○
31 Tran Binh

None 
(No regular job)

2 Middle 1999 B 60 10 - ○(A-2) ○ ○
32 Dao Thi Que Rice cultivation 10 Middle 2000 A-2 90 30 - ○(A-2) ○ ○
33 Phan Duong Rice cultivation 11 High 2000 B (2F) 100 45 - ○(A-2) ○
34 Vo Van Cang Rice cultivation 6 High 2000 B (2F) 60 70 - ○(A-2) ○ ○
35

Tran Viet 
Thanh

Rice cultivation 9 High 2002 A-2 80 40 -

36 Le Thi Trinh Trading 4 Middle 2005 A-2 70 40 - ○ ○ ○
37 Vo Liem Bricklayer 8 High 2005 A-2 100 60 -

38 Le Cong Sang Rice cultivation 9 High 2007 A-2 85 40 - ○(C) ○
39 Vo Cung Rice cultivation 8 Low 2007 A-2 70 50 - ○(C) ○ ○

(*1): Houses no. 28 – 39 were constructed after the 1999 flood. 'Damage by the 1999 flood' here explains about their previous houses, whose housing types
are also shown in the case of 'loss of main house'.

(*2): Income level is defined by the government guideline as Low < 20,000VND/person month < Middle < 40,000VND/person month < High.
(*3): GL = Ground Level, FL = Floor Level, WL = Water Level

Table 2. Information of Surveyed Houses and Floods
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ton farming production harvest—a sizeable portion 
of the commune's 345-ton annual fisheries harvest8). 
These four households have maintained middle or high 
income levels, due to the success of their livelihood. 
Recently, livelihoods in Huong Phong commune have 
diverged, creating income gaps among villagers; these 
gaps are reflected in the goods that they own, including 
electric products, motorbikes, and high-durable houses.

3. Housing Types and Spatial Layout
3.1 Classification of housing types

Based on the field survey, the Huong Phong 
commune has four types of housing, from the 
viewpoint of style. The total number of 427 houses 

in Van Quat Dong village consists of conventional 
housing (Type A, 308 houses, 72.1%), modern housing 
(Type B, 98 houses, 23.0%), and Temporary housing 
(Type C, 21 houses, 4.9%). However, the compositions 
of main and sub-houses, earthen-floor constructions, 
and the spatial layout of the main houses are basically 
the same across all types. Fig.4. shows examples of 
each housing type; they correspond to No. 1, 6, 23, 
and 30 in Table 2. The different housing types are as 
follows.
Type A-1: Conventional housing (eight surveyed 
houses)

This conventional type with hipped roof is developed 
according to the traditions of the Kinh ethnicity, to 

Fig.4. Housing Types in Van Quat Dong Village
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which a major proportion of Vietnam citizens belong; 
similar houses can be seen in the conservation area of 
Hue City. This type of housing has a wooden frame 
structure with beautiful carving and quality joint 
work. Walls are composed of adobe bricks and plaster 
finishing. The roof is traditionally a slate roof or, 
alternatively, a modern corrugated cement roof. The 
houses of No. 1 and 2 in Table 2. are well-maintained 
and therefore still have their original appearance from 
more than 100 years ago; meanwhile, the houses of No. 
18 and 19 were rebuilt in the 1970s with reused timber 
materials, according to traditional structural plans. It 
has been quite difficult in recent years to obtain such 
high-quality materials. 
Type A-2: Conventional housing (23 surveyed houses)

There is another type of conventional housing with 
gabled roof; the oldest specimen of this type was 
built in the 1930s. The houses in past construction 
were composed of materials similar to those used in 
Type A-1 housing: adobe bricks, plaster finishing, 
wooden roof trusses, and slate roofing. In more recent 
constructions, the main structures are composed of 
concrete bricks framed by reinforced concrete. The 
use of tiled roofs or corrugated cement or iron roofs is 
popular.
Type B: Modern housing (five surveyed houses)

According to interviews, this modern type was first 
constructed in the 1990s, since the Doi Moi Reform 
Program. This housing's structure is composed of a 
concrete frame and layered bricks, with a concrete roof 
slab. This structure is strong enough to sustain flood 
and typhoon disasters. Although they are safer against 
flooding, this housing is cost-prohibitive, and few 
households own these durable (and costly) two-story 
houses (see No. 33 and 34 in Table 2.). 
Type C: Temporary housing (three surveyed houses)

This housing type is usually called "temporary 
housing"; it is composed of inexpensive building 
materials (e.g., frames of bamboo or thin log wood, 

attached to walls of flimsy sheet-iron or meshed 
bamboo, with a corrugated cement or iron roof). 
Although i t is considered “temporary,” many 
homeowners use it as permanent housing. It is obvious 
that households living in temporary housing have low 
income levels. The previous houses of No. 28, 29, 30, 
38, and 39 in Table 2. were temporary housing, and 
were lost in the 1999 flood.
3.2 Use of housing space

The spatial layout in the main house is quite similar 
across the four housing types, including temporary 
housing (Fig.4.). The layout pattern is based on the 
traditional custom of worshipping family ancestors. 
An altar space is located in the back center of a main 
house; both sides of the altar space were originally 
used by the family head in day-to-day life. However, 
most of the houses surveyed have been converted for 
space for family members' beds or for storing the rice 
crop. The front space is occupied as a multipurpose 
living room. Thus, family property is maintained in the 
main house, and so it has the crucial role of providing 
shelter against flooding.

Sub-houses in each housing type are located on the 
side of a main house, and they vary in size according to 
the family's needs. They are mainly used for a kitchen, 
small storage, and sometimes livestock space. Some 
households with many members place beds in the 
usable space of their sub-house. Most sub-houses are 
constructed simply, with inexpensive materials. 

4. Housing Conditions and Flood Events
4.1 Adaptation to annual floods

One particular housing characteristic seen in Van 
Quat Dong village is the construction of a higher-
than-usual foundation. It seems that the provision 
of a highly elevated floor can prevent flooding. 
However, the height of the floor among the households 
surveyed varied from 0 to 100 cm from the ground 
(i.e., floor level [FL] from ground level [GL]) (Table 

Fig.5. Frequent Water Level (cm) of Annual Floods Measured from the Floor

Fig.6. Water Level (cm) of the 1999 Flood Measured from the Floor
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2.). One of the interview questions asked villagers 
about the average water level during annual floods, 
to determine the relationship between floor elevation 
and floodwater; all of them related to the occurrence 
of frequent floodwater levels that measured between 5 
and 135 cm from the ground (water level [WL] from 
GL) (Table 2.). The space between the floor and the 
water level (i.e., (WL from GL) – (FL from GL)), then, 
clearly expressed the villagers' adaptation to annual 
flooding (Fig.5.).

Group 1 includes the houses that could survive a 
flood with the same characteristics as that in 1999; for 
obvious reasons, no temporary housing is included 
in the group, on account of its weak structure and 
composition. The other groups were constructed 
after 1999: nine were concrete-based structures of 
conventional or modern housing (Group 2) and three 
were temporary housing (Group 3). The floor height in 
Group 1 was found to adapt well to annual floods. In 
23 of 27 houses, the floodwater rose to within 25 cm of 
the floor; thus, this floodwater level did not affect their 
properties much. The floodwater in Group 2, stayed at 
comparatively lower levels compared to that in Group 
1. It seemed that villagers tended to construct more 
highly elevated foundations than before 1999, and so 
their housing was made safer than it previously had 
been. 

All the households in Group 3 reconstructed 
temporary housing after the 1999 flood; through 
the interviews, it was found that they had also lived 

in temporary housing prior to that flood. They 
reconstructed their houses in a minimal fashion, despite 
knowing that temporary housing would not be strong 
enough to survive another disastrous flood. Most 
within this group are within the low-income bracket 
and therefore cannot afford higher floors or stronger 
structures.
4.2 Experience of the 1999 flood 

Most of the villagers had clear memories of the 
1999 flood, as it had caused catastrophic flooding and 
severe damage. They could also clearly point out the 
floodwater level in relation to their houses, as shown 
in Fig.7. In some houses, the marking line of the 
floodwater could still be seen on the walls. The water 
level from the floor can be expressed as (WL from GL) 
– (FL from GL), as seen in Table 2.; the average height 
was 123 cm (see Fig.6.). The flooding even affected the 
houses that had stood on highly elevated foundations; 
actually, nine main houses and 20 sub-houses were lost 
according to Table 2., and many other surveyed houses 
were partially damaged. The personal property of 13 
households was washed away, because the persons in 
those households had no opportunity to lift them to a 
higher place or rescue them by boat (Fig.8.).

5. Conclusion
This field survey was conducted in a lagoon 

village named Van Quat Dong, within a flood-prone 
area of central Vietnam; this survey was undertaken 
to understand the features of flood adaptation and 
vulnerability among the housing conditions there. 
The houses there could be classified into four types, 
according to housing style; the spatial layouts of those 
buildings' main houses were basically the same, across 
all types, and were used to maintain personal property. 
For this reason, houses bore a crucial role in providing 
shelter against flooding.

 As for adapting to annual flooding, most of the 
households had constructed a highly elevated floor, 
to adjust to floodwater levels—except households 
living in temporary housing, on account of their low 
income. The houses constructed after the 1999 flood 
had comparatively more highly elevated foundations 
than those constructed prior to 1999. It seems obvious 
that villagers had modified their housing as a result 

Fig.8. Evacuation Methods from Disastrous Floods

Loft space Stacking furniture Boat escape

Fig.7. Flood Water Level in the 1999 Flood

No. 12 No. 24 No. 30

Fig.9. Excessive Disaster Adaptation after the 1999 Flood
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of having experienced the 1999 flood. One typical 
example is the excessive adaptation seen in the new 
construction next to the No. 8 house (Fig.9.). The 
traditional housing seen in No. 8 is owned by an older 
couple, while the adjacent one is for their son's family. 
Based on their experience with annual floods, the 
parents constructed a 50-cm-high floor in the No. 8 
house; the son's house, however, had a much higher 
floor (150 cm) that was good at mitigating the risk of 
flood, but was inconvenient as it is necessary to walk 
up steps to the floor level. Rather, houses should be 
constructed with a balanced consideration of everyday 
life and flood prevention.

In the Huong Phong commune, disastrous flooding 
can potentially cause water levels to rise in excess 
of 1 m above floor level, as was the case in 1999. 
Villagers were unable to evacuate effectively in 1999; 
they lost a great deal of their personal possessions, 
having been caught unawares by such unprecedented 
flooding. Temporary housing, in particular, has been 
very vulnerable to flooding. Certain flood-prevention 
measures—such as the building of two-story durable 
housing—can be effective, but are expensive and 
therefore beyond the reach of most villagers. As a 
result, the housing conditions in many lagoon villages 
are still vulnerable to future disastrous flooding. The 
villagers who live in these areas should therefore 
develop other preparedness measures to counter 
disastrous flooding, such as those that involve early-
warning systems and community cooperation.
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