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Household and Commune Adaptation Experience and Strategies to Cope with 

Sea Level Rise in Giao Thien Commune, Giao Thuy District, Nam Dinh 
Province, Red River Delta 

 
Nguyen Quoc Chinh1 

 
Executive summary 

 

Sea level rise (SLR) and its related events cause serious threat to coastal areas. 

The threat of SLR may be in terms of loss of land, increased salinization, damage to 

structures and buildings, reduction in agricultural productivity and education, changes 

in the physical characteristics of tidal rivers, and increased vulnerability of local 

residents.   

Vietnam has a very long coastline, totaling more than 3,000 km. Sea level rise 

and its related events have caused various negative impacts on local residents. Local 

residents have done various activities to overcome these negative impacts, and their 

valuable experiences could apply to other communes to prepare the latter for SLR and 

its related events.  

This case study generally aimed to assess the local people’s adaptation 

experiences and strategies to cope with SLR and draw lessons learned from the past to 

help other communes prepare for SLR. The specific objectives were to collect 

socioeconomic data to help assess adaptive capacity; document coping/adaptation 

strategies as regards flooding/storm surges; and determine lessons learned from past 

experiences to help other communities and households prepare for SLR and its related 

events.  

The study took place in Giao Thien commune, Giao Thuy district, Nam Dinh 

province, Red River Delta. A total of 99 households from three household groups 

were selected as survey respondents. The SLR was accounted using gauging station 

data, direct interview of local households and authority, and observation of the 

shoreline. The SLR awareness of local households, the negative impacts of SLR and 

its related events, and the lessons learned were determined through direct interview of 

selected households, local authorities, and observation of households’ practices. 

The study shows that the sea in Nam Dinh province in general and Giao Thien 

commune in particular has daily SLR and has the highest SLR in Vietnam, ranging 

from 3.0 to 4.0 m on the average. The sea level is increasing over time but very 

slowly so that most local people do not notice it. The local residents have noticed also 

changes in climate especially in recent years such as higher temperatures and more 

                   
1 Lecturer, Department of Agribusiness Management, Faculty of Economics and Rural Development, 
Hanoi Agricultural University, Hanoi, Vietnam. 



2 

frequent storms and floods. However, they did not understand clearly the linkages 

between climate change and SLR.  

SLR and its related events have caused many negative impacts on local 

residents such as loss of agricultural and fishery lands; reduction in crop productivity; 

increase in  land salinity; damage to the breakwater, infrastructure, and buildings; loss 

of aquaculture products; changes in the physical characteristics of rivers; and 

increased vulnerability of local residents.  

In order to help local residents reduce such negative impacts, the government 

has done many interventions. These interventions include putting in place an early 

warning system, helping the local residents prepare for natural disasters, building a 

sentry box on the dike system to take care of the dike, organizing information 

dissemination on the negative impacts of SLR and its related events and how to 

prepare for them, organizing rescue teams and rescue means, and subsidy for the poor 

and highly affected households to overcome short-term difficulties. The government 

has encouraged also the local residents to grow trees for protection against strong 

waves and wind, provided credit support, helped local residents exploit the advantages 

of location and natural conditions, and issued guidelines to local residents on 

improving their economic condition.  

The local residents have autonomously done a lot of activities to adapt to SLR 

and its related events. For example, they share practical experiences on how to 

estimate sea tides to predict changes in the climate; find an appropriate economic 

structure for themselves; and equip themselves with necessary means and equipment 

suitable to their conditions. The local people also try to build good and solid houses; 

make breakwaters to protect fish ponds; move children, women, and things to safe 

places during strong storms, etc. 

The main lessons learned from the Giao Thien’s experience that could help 

other communes to prepare for SLR and its related events are: 1) increase awareness 

of the local residents on SLR and its related events; 2) provide an early warning 

system using various media; 3) help the local people define their appropriate 

economic structure, and use good and naturally resistant crop varieties; 4) encourage 

the local people to build a good irrigation system; 5) provide fishery lands to 

households or household groups and encourage fishermen to form a cooperative in 

order to access technical and credit support; 6) encourage all possible funding sources 

to invest on dike and dike maintenance; and 7) decentralize dike maintenance and 

management.  
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1. Introduction 

 
1.1. Rationale of the study 

Vietnam has a very long coastline, totaling 3,000 km. Sea level rise (SLR) 

presents a serious threat to these coastal areas in general and to the Red River Delta in 

particular (Ninh et al. 1995). Even a limited rise in sea level in the coming decades 

could seriously affect the people and nation of Vietnam.  SLR causes serious 

consequences on agricultural production and the livelihood of households, especially 

those living near the sea. Its threats may be in terms of loss of land, increased 

vulnerability to flooding, increased storm events, accelerated erosion along the coasts 

and in river mouths; increased salinization; and changes in the physical characteristics 

of tidal rivers. 

Communities living in coastal areas are vulnerable to increased flooding and 

may have to be relocated. This would increase pressure on the remaining land and 

exacerbate problems associated with forest destruction and ecosystem degradation as 

new agricultural tracts are created. Biodiversity would be degraded, land erosion 

would increase, and flooding may worsen as a result. 

To address the SLR impacts, increased expenditure will be necessary for flood 

protection. Moreover, the planning and zoning of activities in coastal areas, including 

agriculture, industry, transportation and tourism, may have to be re-thought. 

The Red River Delta is one of the two biggest rice deltas in the country. It 

covers 11 provinces, of which three provinces -- Thai Binh, Nam Dinh, and Hai 

Phong -- are directly confronted with SLR-related challenges. In these provinces, 

households rely mainly on agriculture (particularly rice, vegetable, and fruit 

production) for their income.   

This study was done in Giao Thien commune, Giao Thuy district, Nam Dinh 

province to identify household and commune adaptation experiences and responses to 

SLR and flooding. 

1.2. Research questions 

The study addressed the following questions: 

1) How are local people living inside and outside the sea dikes affected by sea 

level rise, storms, and floods?  

2) How do the local people respond to sea level rise and its related events? 

3) What lessons can be drawn from the commune’s experiences that could help 

other communities/households prepare for sea level rise? 
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2. Objectives of the study 

2.1. General objective 

The study’s main objective is to document the local people’s adaptation experiences 

and strategies in coping with sea level rise and to determine lessons learned that could 

help other communes prepare for sea level rise.  

2.2. Specific objectives 

The specific objectives of the study are to: 

- Assess the local adaptive capacity regarding SLR and its related events. 

- Document the coping/adaptation strategies as regards flooding/storm surges. 

- Determine lessons learned from the commune’s experiences that could help 

other communities prepare for SLR and its related events. 

3. Research methodology 

3.1. Choosing the commune and households 

3.1.1. Selection of commune 

The commune for the field survey was selected based on the following criteria: 

- The selected commune is located near the sea and is directly affected by SLR 

and its related events such as storms and typhoons. 

- Aquaculture/fishery accounts for a significant portion of the household 

income.  

Giao Thien commune in Giao Thuy district is located near the sea and protected by a 

national sea dike, hence, it was selected as the study site.  

3.1.2. Selection of households 

In Giao Thien commune, households live both inside and outside a national sea 

dike, and fishery significantly accounts for the household income, especially those 

living outside the sea dike. Thus, three household groups were selected as survey 

respondents, namely: households outside the sea dike; households living inside but 

close to the sea dike; and households living inside but far from the sea dike. 

Each group had 31-35 households as respondents. The total sample is 99 households. 

It was expected that the differences in the resulting impact indicators of the different 

household groups would reflect the effects of SLR and its related events. 
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3.2. Data collection 

3.2.1. Secondary data 

Secondary data were collected from several sources: national dike and dike 

maintenance management and typhoon-flood protection department, district and 

commune annual reports (i.e., socioeconomic and dike and maintenance protection 

information), gauging stations for SLR and typhoon frequency, and other related 

studies and websites. 

3.2.2. Primary data 

Primary data were collected through household interviews using a questionnaire, 

direct interviews with the local authorities, group discussions with the three household 

groups, interviews with key persons in the district people’s committee and department 

of natural resource and environment, and informal interviews with the local residents. 

The household questionnaire was designed to collect the necessary information 

including basic information on the households (age, education, and gender), 

household production, household response to SLR, and their experiences. 

3.3. Measurement of indicators 

3.3.1. Sea level rise 

The sea level rise in the commune was calculated using data from both the 

national and local gauging stations and from direct interviews with local households 

and authority, and by observing the shoreline. 

3.3.2. Measuring SLR awareness of local households  

The SLR awareness of local households was measured through direct interviews 

with selected households and local authorities, and by observing the households’ 

practices such as in selecting crops and cropping patterns, building and infrastructure, 

and aquaculture. 

3.3.3. Measuring the negative impacts of SLR and lessons learned 

The negative impacts of SLR and its related events were measured by determining 

the perceptions of the affected households in each household groups, local authorities, 

and relevant district departments and officials. The lessons learned were documented 

from the direct interviews with the local residents and authorities and by observing 

their practices. 
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4. Study results 

4.1. Dike system in Vietnam 

4.1.1. History of the national sea dike system in Vietnam 

Vietnam has about 3,000 km of coastline and a high density of rivers. Most of the 

rivers originate from China, flowing from the northwest or northeast to the southeast 

or southwest, and finally running out to the sea. The water levels in rivers and sea 

change, depending on the season and SLR. In the dry season when there is little 

rainfall (about 20% of the annual total rainfall), the water level in most rivers is low, 

causing shortage of water for agricultural production, domestic use, and use by 

hydroelectric generators. In contrast, during the rainy season, high rainfall and more 

frequent storms and typhoons also cause floods, landslides, damages to infrastucture, 

buildings and houses, among others.  

In the past many years, the 

Vietnamese have built a dike system 

to protect their areas from SLR and 

floods. The dikes also play a 

transportation function.  

The dike system was originally 

built by all people of the country. 

Recently, it has been rebuilt, 

upgraded, and maintained using government funds and through some foreign-

supported projects and programs. Contributions of the local residents are sometimes 

mobilized, in emergency cases, in terms of labor and materials (bamboo branches, 

sand bags).  

According to the Director of the Dike Management and Flood and Storm Control 

Department (QLDD&PCBL), Ministry of Agriculture and Rural Development 

(MARD), the river and sea dike system in Vietnam was built in the 1860s; at present, 

many parts of the sea dike system have degraded. The weak part is about 30 km long, 

located in Nam Dinh province, running through Giao Thuy, Hai Hau, and Nghia Hung 

districts. The sea dike system could prevent storm winds at storm level 9 and average 

SLR only. If storms are stronger than level 9, and thus associated with high SLR, the 

system has a very high risk of breaking.  

The government has set up a national flood and storm control committee and 

created a national flood and storm control organization from the national to commune 

levels. 

 

Duong river dike, Gialam, 
Hanoi 
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4.1.2. Dike and dike maintenance law 

Recognizing the importance of the dike system, on 29 November 2006, the 

Vietnam Assembly issued the Dike Law. The law has eight chapters, namely: general 

regulations (6 articles); planning and projection, investment, maintenance, upgrading, 

and dike modernization (15 articles); dike protection and usage (8 articles); dike 

maintenance (5 articles); dike direct manager and management (5 articles); 

government management responsibilities (2 articles); dike inspection, award, and 

punishment (3 articles); and implementing articles (2 articles).  

As stated in the law, a dike is a project to prevent floods from the rivers or sea, is 

classified by the relevant legal government office, and has a decentralized 

administration for management. Dike and dike maintenance is a system that covers 

the dike, embankment for dike protection, culvert through the dike, and other dike 

supporting projects.  Dikes are classified as river dike, sea dike, estuary dike, special 

dike, Boi dike (to protect certain areas outside the river dike), and Bao dike (to protect 

a certain area). They are also classified by level: special dike, level I, II, III, IV, and V 

based on the following criteria: 1) total population that the dike protects, (2) 

importance of the dike in terms of national defense, security, and socioeconomics, (3) 

characteristics of flood and storms in the regions; (4) regional area and administrative 

scope; (5) the deepness of the residential areas as compared with the designed flood 

level; and (6) flow level of the designed flood. 

 

4.1.3 Dike and dike management organization 

Vietnam has an institutional and socio-political mechanism to reduce water 

disaster (Fig. 1). This mechanism has come about through the centuries as the 

Vietnamese developed agriculture in large deltas. Since the historic flood in 1971 in 

Red River Delta, the infrastructure for water disaster protection has been managed by 

MARD’s Department of Dike and Dike Maintenance and Flood and Storm  Control. 

The Department, in cooperation with the national committee and ministries, is 

responsible for flood and storm prevention. The Committee for International Disaster 

Prevention is responsible for public information and for connecting with relevant 

international organizations. 

At the provincial level, the Department of Agriculture and Rural Development 

(DARD), which is technically supervised by MARD and under the administrative 

control of the provincial committee, in cooperation with the provincial committee for 

flood and storms control, is responsible for dike maintenance and flood and storms 

protection.  
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At the district level, the district dike maintenance unit, which is technically 

supervised by DARD and under the administrative control of the district people 

committee, in cooperation with the district dike management committee, is 

responsible for flood and storms control.  

At the commune level, the dike management team, which is supervised by the 

district dike maintenance unit, in cooperation with the flood and storm prevention 

staff and the irrigation mechanism, carries out dike maintenance and flood and storm 

prevention in the commune. 

Prime Minister 

National committee for 
international disaster 

prevention 

National committee 
for flood and storm 

control 
 

 
Ministries 

Department of dike 
management and 
flood and storm 

prevention 

Secretariat of  
VN CINDR 

Secretariat of 
national committee 
for flood and storm 

prevention

Ministry of Agriculture 
and Rural Development 

Committee 
for flood and 

storm 
control 

Provincial 
DARD 

Project management 
committee for Day river 

water inlet sluice 

Provincial committee 
for flood and storm 

prevention 
 

Provincial 
people 

committee 

District committee 
for flood and storm 

prevention 
 

District 
people 

committee District dike 
management 
committee 

District dike 
maintenance 

team 

District 
irrigation 

department 

Commune 
people 

committee 

Flood and storm 
prevention staff 

 

Dike management 
team 

Irrigation-
mechanics at 

commune 
level 

Figure 1. Dike and dike management organization. 
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 4.1.4. Dike maintenance 

Current River dike situation 

Height of dike: Most main dikes in the dike system are taller than designed. 

However, there is about 369 km of dikes whose heights are lower by 0.3-0.7 m than 

designed. These dikes do not have a lower safety level; 200 km belong to the lower 

dike section of Thai Binh and some parts of Duong, Da, Lo rivers, and 31 km belong 

to Ma and Ca rivers. 

Dike structure: The dike surface is not as wide as designed in about 180 km along 

Thai Binh river and 164 km along Ca and Ma rivers, which makes it difficult for 

transportation and rescue when needed. Moreover, there is a stretch of more than 100 

km where dikes are 5 m high but their width is not big enough. Moreover, almost 200 

km of river dikes do not meet the standard slope requirements. 

Dike quality: Most dikes in the dike system have been dammed up over time. Thus, 

the quality of the dike is not good and presents many problems. For instance, more 

than 420 km of dikes along the Red river (220 km) and Thai Binh river (200 km) 

long) have a low quality and high potential of landslides occurring in the rainy season. 

There are also the dangerous problems of chinks, worm nets, etc. inside the dike body. 

Dike foundation: The dikes have been dammed up for long time and therefore their 

foundation has not been well-maintained. Thus, in the rainy season, soil gets pushed 

out of the dike body causing landslides in some parts such as the Duong river dike at 

Bac Ninh section, Red river dike at Sen Chieu Commune (Ha Tay), Mai Dong-Duc 

Hop (Hung Yen), and Vinh Tuong - Vinh Lac district (Vinh Phuc) sections. These 

sections have been 

upgraded but not totally 

well-maintained. 

*Sea dike: Vietnam has 

more than 1,500 km of 

sea dikes. For years, the 

Government has paid 

much attention to sea 

dike management and 

maintenance. Therefore, 

some important parts 

have been improved 

through foreign-funded projects. However, due to fund limitation, some other parts 

have not been improved. and some other parts, although had been upgraded but have 

already downgraded recently.  
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Maintenance 

Both the sea and river dikes are maintained annually, depending on their 

situation and the government’s financial capacity. As previously mentioned, 

Vietnam’s dike system was built in the 1860s. At that time, both technical and 

financial conditions did not yet allow the building of a system that can prevent strong 

waves and storms at levels higher than level 9. Building a modern dike system 

requires huge funding, which the government could not afford.  

The dike system in Vietnam is very complex and degraded. In addition, it is 

quite long (3,000 km), running through many provinces. Thus, its maintenance is a 

very difficult task. 

According to the Director of Dike Management and Flood and Storm Control 

Department, the cost of building one kilometer of dike that can prevent storms higher 

than level 9 would reach VND50-70 billion, or even VND100 billion. The 

government can provide up to VND200 billion per year only. Thus, the entire annual 

government fund for dike building could build only 2-3 km of dikes. On the other 

hand, it would not be feasible or efficient to building only 2-3 km of dikes every year 

since dike construction should be done systematically.  

In the coming years, the annual budget for dike maintenance would be 

increased to VND320 billion, but this amount is still too small vis-a-vis the 

requirements. In this regard, the local governments will have to find funds for the dike 

maintenance plans in their respective localities. The funds from the national 

government are distributed to each province based on the length of dikes under its 

management as well as the number of dams and drainage and dike situation of the 

province (see Appendix 1). 

4.2. Study site description 

4.2.1. Basic information 

on Giao Thuy district 

and Giao Thien 

Commune 

Giao Thuy (from 20010’ 

to 20021 north latitude and 

from 106021’ to 106035” east 

longitude) is a district in the 

southeastern part of Nam 

Dinh Province, Red River 

Delta.  It is bordered by Thai 

Basis data on monthly rainfall, humidity, and temperature
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Binh province in the northeast, Xuan Truong district (Nam Dinh) in the northwest, 

and Hai Hau district (Nam Dinh) and the sea in the south and southeast, respectively.  

Topography: Giao Thuy has a relatively plain land and is divided into two sub-

regions: land inside the sea dike and alluvial ground outside the sea dike. The land 

located inside the sea dike is fertile and suitable for annual crops such as rice. The 

land located nearby the sea dike is salty and suitable for aquaculture; Giao Thuy has 

32 km of coastline. 

Climate:  Giao Thuy has a tropical climate. It has two distinct seasons: rainy from 

April to September with heavy rains and cyclone causing flooding, and dry from 

October to March characterized by droughts and monsoons from the frozen 

northeastern area.  

Temperature: The average annual temperature ranges from 23.40C to 25.00C. In 

winter, the average temperature is 19.80C; in summer, it is 27-290C. The highest 

temperature in summer does not go higher than 400C. There are 6-10 days in winter 

when temperature dips to about 100C.  

Humidity: The annual average humidity in the district is relatively high, ranging from 

81.0 to 84.4 percent. The annual highest recorded humidity is 90 percent in March and 

the lowest is 81.0 percent in November. 

Rainfall: The annual rainfall is about 1800 mm (highest is 2550 mm). Rainfall is 

most abundant in July, August, September, and October, peaking in September at 395 

mm per month. The rainy season accounts for about 80 percent of the total annual 

rainfall. Typhoons and storms during the rainy season bring strong winds and floods, 

negative affecting agriculture and aquaculture especially since these events occur at 

the same time as when the water level in rivers rises. On average, there are about 141 

rainy days per year; in some days, the rainfall could reach 100 mm per day. 

Sunshine: The district has about 250 sunny days per year, or a total of 1,650-1,700 

hours of sunshine in a year. May, June, and July have the most sunshine, ranging from 

170 to 200 hours per month. November has the shortest sunshine at only 40-45 hours 

per month. 

Wind: The wind direction changes according to the season. The annual average wind 

speed is 2-2.3 m/second. The northeast wind is dominant in winter, with a frequency 

of 60-70 percent and speed of 2.4-2.6 m/second. In summer, the southeast wind is 

dominant, with a frequency of 50-70 percent and speed of 1.9-2.2 m/second. The 

highest recorded wind speed is 40 m/second. 

Storms: Giao Thuy is located near the sea and therefore is strongly affected by SLR, 

typhoons, and storms. On the average, Giao Thuy experiences 4-6 storms per year. 
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The typhoons and storms associated with SLR cause a lot of negative impacts on the 

productive activities and lives of the local residents, especially the poor households. 

Hydrography  

River system: Giao Thuy has a high internal river system. Due to the district’s 

topography, all rivers in Giao Thuy flow from north to south. As Giao Thuy is located 

in the lower section and wide side of Red river, this portion of the river is not so deep 

and water flows slowly.  

Sea level rise: Giao Thuy has daily SLRs, averaging 1.6-1.7 m, with the highest level 

at 3.9-4.2 m high and the lowest at 0.1 m high.  

Pedology: Land in Giao Thuy district is divided into two main types: Fluvial land 

created by the Red river and salty and sandy lands. The sand bank land measures 

about 1,190 ha and is located near the Red river. It has a high potential for protective 

forests and aquaculture development. The salt-infiltrated land has a total area of 3,346 

ha and is located inside the sea dike. It has a high potential for protective forest, salt 

industry, and aquaculture. The salty land is due to sea water intrusion; it is located 

near the sea dike and has a potential for rice production. The not-so-salty land, which 

is also due to sea water intrusion, has a total area of 6,829.94 ha and has a potential 

for rice production. 

  

4.2.2. Basic information on selected commune and households 

4.2.2.1. Basic information on 

Giao Thien commune (Appendix 3) 

Giao Thien is a commune in the 

southern part of Giao Thuy district, Nam 

Dinh province, Red River Delta. It is 

located near the sea, 40 km away from 

the provincial center. 

Its total natural land area is 3,064 

ha, of which more than 1,900 ha are 

located outside the sea dike. Of the land located outside the sea dike, about 1,000 ha 

have breakwater protection; the remaining areas are totally vulnerable to sea water 

level rises. 

Giao Thien has a total population of 10,621 people and 2,487 households. 

Most of the households have lands inside the sea dike; only about 497 households 

(20% of total) have lands located outside the sea dike. There are 146 households 

living in the protective dike areas and 49 households live outside the sea dike. 
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The commune’s infrastructure include roads, schools, electricity line and 

station, and a clinic station, all of which have been upgraded  or improved in recent 

years but generally are still insufficient and of low quality.  

Giao Thien has good conditions for aquaculture development. People can 

engage in fishing or aquaculture. Recently, 3 buses have been running daily from 

Giao Thien to Ho Chi Minh City; 8 other buses run daily from Giao Thien to Hanoi. 

This is a positive development for the commune as the availability of public 

transportation is expected to contribute to economic development and also facilitate 

movement of people and their things during big storms and typhoons. 

The total production value of the commune in 2006 was VND50,525 million, of 

which fishery accounted for 28.7 percent or VND14,500 million.  

4.2.2.2. Basic information on the surveyed households 

The residents of Giao Thien commune live in three areas: inside but far from 

the protective sea dike, close to the sea dike, and outside sea dike. Ninety-nine 

households representing these three areas (33, 35, and 31, respectively)  were selected 

as respondents of the study The basic information on these households is presented in 

Appendix 4. 

In general, all three household groups are similar in age of household heads 

(47, 49. and 44 years old) and number of household members (4, 4, and 5 persons per 

household). However, they differ in residential land area, house type, and necessary 

consumer goods owned such as radio and TV. On the average, households living 

outside the sea dike have larger residential land areas (596 m2) than those found close 

but inside the sea dike (488.6 m2) and far away from the sea dike (344.1 m2) since 

land areas close to and outside the sea dike are large and less expensive than those far 

away from the sea dike. Thus, the local authority could give more land to households 

living in these areas.  

Households living far away from the sea dike tended to build more concrete 

houses (78.79%) than those close but inside the sea dike (57.14%) and outside the sea 

dike (35.48%). On the other hand, more households living outside the sea dike have 

radio and TV since they have a bigger need for information on weather changes to 

guide them daily as they work at sea.  

The main income sources of fishery households are aquaculture (mostly crab 

and shrimp raising) and fishing in ponds and sea. The income levels are different 

among the household groups. Households living outside the sea dike have the highest 

total household income.  Income from fishery accounted for 13.7 percent, 35.0 

percent, and 63.2 percent of the total income of households living far away from the 

sea dike, close to but inside the sea dike, and outside the sea dike, respectively. 

However, the average per capita income was small, ranging from VND279.2 thousand 



14 

(for close to but inside the sea dike households) to VND434.8 thousand (for outside 

the sea dike households). At these income levels, Giao Thien ranks above average 

among the communes in Giao Thuy district.  

Incomes from crop production and animal husbandry have a small share in the 

total household income, especially for outside the sea dike households (1.30% of total 

household income). This trend reflects the livelihood adaptation of households with 

respect to the natural conditions (Appendix 5). 

 
4.3. Actual sea level rise in the study site 

4.3.1. Actual sea level rise 

The level of water rises in Nam Dinh, especially in Giao Thuy, are the highest in 

Vietnam, averaging 3.0-4.0 m higher than the normal sea level (Appendix 6).  

High tide often occurs when the moon is at the highest latitude. At such time, the tide 

rises very fast (about 0.5 m per hour); it goes down after the moon goes through the 

equator in about 2-3 days. The tide during this period is almost stable; there would be 

two tides per day. Every half-month, there are 3-5 days when the sea tide rises up to a 

very high level (high tide time) and goes down to a very low level in 4-5 days (low 

tide time).  

The sea tide time repeats frequently: high tide time and low sea tide time but level 

of sea tide is different. By observing the sea tide, the gauging station can forecast the 

sea tide for each day of the year. Such information is helpful for people living near the 

sea, especially the fishermen. 

The local residents have experienced that in normal days, the sea tide forecasts are 

accurate, with a difference only of 0.1-0.2 m. However, high tides during typhoons or 

storms become much higher than the forecast levels.  

4.3.2. Local people’s awareness of sea level rise 

Sea level rise is closely linked with climate change. During the study, the 

awareness of people of this linkage and the importance of climate change was still 

limited. 

In Giao Thien commune, most local people experienced that the sea level rise over 

time has been very slow. About 95.2 percent of the local people living far away from 

the sea dike indicated that the sea level in Giao Thuy is unchanged or had risen very 

slowly so that people who do not go to sea often could not detect the change. 

However, the old people living close to the sea dike, especially those with ponds near 

the sea and the fishermen who observe the sea tide daily and compare it to the height 

of the dike left, are able to notice the change. In some years like in 2005 when storm 
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Breakwater in Giao Thien is partly 
broken by waves 

No. 7 occurred, the sea level rose as high as the top of the sea dike height and all 

breakwaters were flooded over. 

Most of the surveyed households recognized that the climate has changed recently 

as indicated by increases in temperature; frequency of storms and typhoons, floods, 

SLR, etc. They also noticed that in recent years, the climate has not been according to 

its known pattern. However, they did not clearly understand the reasons behind the 

change and the linkages between climate change and SLR. They also were not 

concerned about greenhouse effect, CO2 emission, global warming, etc. 

4.4. Effects of sea level rise in selected households/communities 

The effects of SLR differ among localities. In Giao Thien commune, the effects 

can be understood by looking at various aspects like the ones given below. 

4.4.1. Loss of agricultural and fishery land 

Giao Thien’s agricultural areas are fully protected by the national sea dike and 

breakwaters. However, 

landslides have happened in an 

area outside the sea dike due to 

strong waves and winds, 

especially during typhoons and 

storms. Almost all the local 

people said land loss due to 

SLR is small.  

4.4.2. Damage to 
breakwaters  

The breakwaters protect the land from waves, winds, and SLR. Most of them had 

been built by individual 

households engaged in 

aquaculture outside the sea 

dike since 1990. These 

breakwaters are repaired 

annually to enable them to 

prevent strong waves, winds, 

and SLR as they often sustain 

some damages. Storms No. 6 

and 7 in 2005 broke all the 

breakwaters so that unharvested aquaculture products were lost totally due to sea 

water that flooded over the breakwaters. Each year, 20-50 m long of each household’s 
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breakwater get partly damaged. The recovery cost is about VND2-5 million per 

household; some reach more than VND10 million. Even if there are no strong storms, 

the breakwater system could be damaged also due to high tide and strong winds. The 

annual cost of repair of the breakwaters as the result of SLR/high tide impact ranges 

from VND 0.5 million to VND2.5 million per household. 

4.4.3. Reduction in crop 
production 

Rice is the main crop in 

Giao Thien. It is grown twice 

annually: once in the rainy 

season (January-June) and 

once in the dry season (July-

November). Other crops such 

as vegetables and sweet 

potato are rarely grown due to 

the unfavorable natural 

conditions. The soil in most areas close to and outside the sea dike is salty due to the 

underground sea water. In some areas, people can grow only one rice crop per year. 

Even in good weather condition, rice productivity in Giao Thuy is lower by 10-15 

percent (550- 830 kg of paddy per ha per crop) than that in the other communes that 

are not negatively affected by the sea. In bad weather, rice productivity is greatly 

reduced, and is sometimes nil.  

From the survey, most of the households indicated a high crop productivity loss, 

as follows: 39.39 percent, 35.5 percent, and 38.7 percent for far away, close to but 

inside, and outside the sea dike households, respectively. Those who indicated that the 

reduction was very high were 39.39 percent, 38.2 percent, and 45.2 percent, 

respectively.  

The direct impacts of sea level rise, typhoons, and storms were high but their 

indirect impacts are even much higher. At the end of typhoons or storms, there would 

be usually much heavy rains in many places of the country. These heavy rains are the 

main causes of floods in many communes, districts, and provinces. Floods may break 

down parts of the river dike system such as what happened during Storm No. 6 in 

October 2007, which caused the water level to rise in many rivers such Red river, Chu 

river, and Buoi.  
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4.4.4. Increased saltiness of cultivated land areas  

Salty land caused by sea water 

level rise is increasing over time. 

Such land is unfavorable for 

almost all agricultural crops, 

resulting in reduced crop 

productivity, less crop 

diversification, and therefore 

increased vulnerability. Because 

of such experiences, recently most 

farmers in Giao Thien commune 

just grow one to two rice crops; other crops like vegetable, maize, sweet potato, and 

potato are very difficult to grow. Bonsai trees also cannot grow in the commune. 

Most of the surveyed households indicated that land in the commune is salty at an 

average to high level. About 48.5 percent of households living far away from the sea 

dike, 48.6 percent of households living close but inside the sea dike, and 45.2 percent 

of households living outside the sea dike reported that the land in the commune is 

salty but at an average level only. On the other hand, 42.4 percent, 45.7 percent, and 

41.9 percent, respectively, reported a high level of land saltiness.  

Giao Thien has a total natural land area of 3,064 ha, which is dominantly used for 

aquaculture (1,883.46 ha or 61.47%); agriculture covers only 809.75 ha (26.43%). 

More than 30 percent of the agricultural areas have become salty due to sea water 

intrusion. Thus, only rice is mostly grown as other crops such as potato, sweet potato, 

and vegetables could not thrive in salty soil. 

4.4.5. Damage to infrastructure 

Sea level rise and its related 

event such as storms and 

typhoons cause a lot of damage 

in the commune’s 

infrastructure. Hundreds of 

houses get seriously damaged 

completely or partially. The 

national sea dike and 

breakwaters are often damaged 

partly. 
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As mentioned earlier, the dike system in Vietnam was built a long time ago and 

can withstand up to storm level 9 only. It is costly to modernize, and the annual 

budget for maintenance is too small compared with the requirements.  

Many parts of the river dike have broken down due to high water level rise during 

heavy rains after storms and typhoons. 

More than a third of the surveyed 

households rated the damage to 

infrastructure as high; that is, 39.39 

percent for far away from the sea dike 

group, 38.24 percent for the close to 

but inside the sea dike group, and 

41.94 percent for the living outside the 

sea dike group. An average rating on 

the damage level was given by 33.33 

percent, 29.41 percent, and 29.03 

percent, respectively, of the household groups.  

4.4.6. Damage to 
houses and buildings 

 Damages to houses and 

buildings (e.g., schools) 

could be whole or partial 

(e.g., broken roofs). The 

poor often sustained greater 

damages than the other 

groups because they often 

have small and temporary 

or semi-concrete houses and buildings while the rich often have houses made of 

studier materials. Moreover, because the poor have very small or no capital, the 

economic impact of the damage on them is greater than on the rich. All surveyed 

households admitted that they become very worried whenever they hear information 

on storms that may occur in their province because storms and typhoons that occur in 

coastal areas are much stronger than those that happen in other areas. Storms at level 

9-10 often result in losses ranging from VND0.5-1.0 million per household. The 

stronger the storms, the greater the damage. The surveyed households rated as high 

and very high the damage to houses and buildings due to storms and typhoons; that is, 

42.4 percent, 40.0 percent, and 45.2 percent for households living far away from the 

sea dike, close but inside the sea dike, and outside the sea dike, respectively, rated the 
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degree of damage as average while 24.2 percent, 28.6 percent, and 29.0 percent, 

respectively, rated it as very high. 

4.4.7. Changes in the physical characteristics of tidal rivers 

The negative impacts of 

SLR and its related events 

such typhoons and storms 

may also be in the form of 

changes in the physical 

characteristics of rivers such 

as changes in water flow 

direction and rate that could 

cause landslides along the 

river banks.  

Giao Thuy is located at a low part of Red River Delta. Thus, the impacts of SLR 

and its related events have been small. There had been no changes in the direction of 

the river system. However, for 

the Red river, the direction of 

water flow slightly changed due 

to a landslide in one of the river 

dikes. It  created an alluvial 

ground on one side and caused 

a landslide on the other. 

However, 90.9 percent of far 

away from the sea dike households, 85.7 percent of those living close to but inside the 

sea dike, and 77.4 percent of households living outside the sea dike indicated only a 

small change in the physical characteristics of rivers in the area. Very few households 

inside but close to and outside the sea dike said the degree of change was average.  

4.4.8. Negative impacts on 
education 

The sea level rise and its 

related events also cause 

damages to schools and their 

infrastructure, thereby 

negatively affecting the pupils’ 

education. Moreover, the pupils 

are unable to go to school in 

times of bad weather. While it is 
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normal in Vietnam for children of school age to stay home during strong storms and 

typhoons, in places like Giao Thien where the damages caused by storms are greater 

than in places located far away from the sea, the children have to stay at home longer 

than usual, thus affecting the quality of their education. 

The local residents mostly indicated an average level of negative impacts (i.e., 

children especially of families living outside the sea dike must stay at home longer, 

damage to tables, chairs and school buildings). Their children must stay at home 

earlier and go back to school later than in other places, and they also have to help their 

families to re-arrange their houses after storms. In some cases, children could not go 

back to school due to the many difficulties faced by their families due (e.g., their 

houses collapsed, relatives died or were missing). 

4.4.9. Increased vulnerability 

The increase in 

vulnerability of local residents 

resulting from serious negative 

impacts of SLR and its related 

events can take different forms 

such as loss of agricultural 

land due to sea water intrusion 

and landslide; reduction in 

farm productivity; damages to 

infrastructure, houses and 

buildings; loss of income due to animal/crop losses due to typhoons and storms; and 

death of or injured relatives. In some cases, some households became poor due to 

heavy losses in their aquaculture production, resulting in their inability to pay loans.  

The survey indicated that 36.4 percent of households living far away from the sea 

dike, 35.3 percent of those living close to but inside the sea dike, and 30.3 percent of 

households living outside the sea dike viewed the increase in their vulnerability as 

average only. On the other hand, 48.5 percent, 55.9 percent, and 60.6 percent, 

respectively, indicated a high level of increase in vulnerability.  

4.5. Selected households’ adaptive experience and strategies to cope with sea level 
rise 

4.5.1. Government intervention and local residents’ initiatives 

Sea level rise due to global warming cannot be avoided. The negative impacts of 

SLR and its related events are very high. The damages become more serious if the 

people affected are not well prepared to cope with the situation. Thus, adaptation to 

SLR threats is the only option. Vietnam has experienced firsthand the consequence of 

being unprepared for natural disasters In 2005, after Storm No. 7 passed, people in 
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Growing trees to serve as 
wind breakers in Giao Thien 

Land outside sea dyke were 
divided into plots and 

many provinces thought things would go back to normal and were thus not prepared 

for the heavy rains that came after the storm, which resulted in big losses. Storm No. 7 

and its related events thus became a turning point for Vietnam in coping with SLR 

and its related events.  

In Giao Thuy in general and Giao Thien in particular, the local authority and 

residents have done many activities to adapt to SLR and its related events; the 

objective is “living with flood.” The adaptive experiences resulted from the 

intervention of the government at different levels and the local authority as well as 

initiatives of the local residents. 

4.5.1.1. Government intervention to increase awareness of local residents 

To increase the awareness of local 

residents regarding SLR and its 

associated events, the government at 

different levels has conducted a 

number of activities. These included 

the following: 

 Providing early warning on the 

schedule and level of storms 

through various communication means such as TV, radio, and loudspeakers so 

that the local residents could prepare themselves for the storms and typhoons.  

 Teaching the local residents on preparations for natural disasters such as how 

to keep ships and boats safe during storms and typhoons. 

 Organizing information 

materials on the negative 

impacts of SLR and its related 

events and the way to prepare 

for them. 

 Encouraging the local 

residents, especially 

fishermen, to buy a sea tide schedule and learn how to use it. 

 Encouraging the local residents to grow trees especially for the mangrove 

forest to protect their areas from waves and winds. 

 Supporting the local residents in getting access to a credit facility. Thus, many 

households were able to have loans from the agricultural and rural 

development bank (ARB).  About 60 percent of the close to but inside the sea 

dike households have taken loans from ARB, altogether amounting to VND1.8 
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billion; one household alone was able to get a VND 300 million loan to buy a 

ship. 

 Organizing rescue and rescue 

means for use when needed.  

 Helping the local residents 

exploit the advantages of 

location and natural 

conditions. For example, Giao 

Thien’s location and natural 

conditions give it an advantage 

in aquaculture development. The local government has organized the local 

residents to explore this advantage. 

 Building a sentry box on the dike system to take care of the dike during the 

rainy season and provide information on the early warning system. In 

dangerous situations, the sentry box takes care of the dike 24 hours a day.  

 Guiding the local residents in improving their economic condition and 

providing them good socioeconomic services (plant varieties, inputs, 

agricultural extension services, etc.). 

 Awarding long-term use of land areas outside the sea dike to households 

through bidding. The right-to-use land certificates for these areas have enabled 

residents/households to secure their investments on the assigned land. Because 

of the security, the local residents have been encouraged to invest more on 

aquaculture, including building breakwaters and growing trees to reduce the 

negative impacts of SLR and its related events.  

 Providing subsidies (e.g., rice and money) for the poor and highly affected 

households to enable them to overcome short-term difficulties. 

4.5.1.2. Adaptation initiatives of local residents 

The local residents have initiated various adaptation strategies with respect to SLR 

and its related events. These initiatives include the sharing of practical experiences on 

how to estimate the sea level, how to recognize and predict the changes in climate 

through changes in the behavior of some animals, trees, moon, stars, etc. For instance, 

the occurrence of dark clouds, ants running out of their nest, dragonflies flying at a 

low level, termite flying out of their nest, and roots of some trees changing their color 

to white could mean that heavy rains will come very soon; occurrence of yellow 

clouds could mean that storm will come soon.  

Sentry box on dike system 
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The local residents have also developed by themselves an appropriate economic 

structure for their family to meet their specific conditions (in terms of household 

members, capital, land, and labor). They have also tried to equip themselves with the 

necessary means and equipment suitable for their condition. For example, outside the 

sea dike households tended to have radios so that they could receive good and on-time 

information and to buy a sea tide book as well as life vests since they have to go to the 

sea more often the other household groups. 

The local residents have also endeavored to build good and solid houses for better 

protection during storms or typhoons. For aquaculture production, the local residents 

have made breakwaters to protect their fishponds. In cases of strong storms, they 

move the children, women, and their things to safe places.  

4.5.2. Practical adaptation experiences 

4.5.2.1. Experience in defining appropriate household economic structure 

To exploit the 

advantages of the location 

conditions and to minimize their 

disadvantages, the local 

government encouraged the 

people to improve their 

economic condition by guiding 

them in choosing good and salt-

resistant crop varieties; 

changing from crop production to aquaculture production where possible, and 

developing aquaculture. As a result, fishery accounts for 13.7 percent of the income of 

far away from the sea dike households, 35.0 percent for close to the sea dike 

households, and 63.2 percent for households outside the sea dike. On the other hand, 

agriculture gets a small share: 15.6 percent for close but inside the sea dike 

households, 13.6 percent for far away households, and 8.9 percent for outside the sea 

dike households.  

Bulk (72.7%) of the income of households living far from the sea dike come 

from other sources (mainly hired labor and other works in cities such as Hanoi, Ho 

Chi Minh), while such income source accounts for only 27.8 percent for households 

living outside the sea dike. 

4.5.2.2. Experience in agriculture 

The local residents in Giao Thien recognized that they do not have an 

advantage in agricultural production since the land and other natural conditions do not 

support it. Thus, the main crop in the commune is rice only. Rice is grown in both 
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rainy and dry seasons. The following are the three main and common adaptation 

strategies regarding agricultural production: selecting good and suitable varieties 

resistant to the disadvantageous conditions (97.8% of households), building up the 

protective dike (73.7%), and planting trees to break strong waves and winds (63.6%).  

4.5.2.3. Experiences in building houses 

The local residents respond 

differently to SLR and its related 

events, depending on their wealth 

and location. People living close to 

but inside the sea dike and outside 

the sea dike have tended to build 

concrete houses and temporarily 

leave their houses to go to other 

places during strong typhoons and 

storms. People living far away from the sea dike have tended to build concrete houses. 

Overall, local people responded to SLR and its related events in four main ways: by 

building concrete houses (77.7%), by building temporary houses (21.2%), by moving 

their things to a safe place (75.8%), and  relocating when storms occur (55.5%). 

Normally, when a storm is at level 7-8, all women, children, and valuable things are 

moved to other districts and even to Hanoi; when storms are stronger than level 9, 

only strong men remain in their houses. 

4.5.2.4. Experience in aquaculture production 

Since 1990, Giao 

Thien has used the 

bidding mechanism to 

encourage the rich to 

invest on aquaculture. 

The land areas outside 

the sea dike are divided 

into small plots and 

awarded (10-year right) 

to the local people  

through bidding. 

The awardees build breakwaters around their land, make culverts to control the 

flow of water at the appropriate time, and engage in aquaculture or exploit sea 

products. The local people make two types of ponds:  
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 One is for growing crabs, seaweeds, and shrimps. For this type of pond, the 

breakwater is made solid and high so that sea water cannot flow over and go 

into the pond. 

 The other is to exploit sea products. For this type of pond, the breakwater does 

not have to be solid and high so that sea water could enter the pond and 

deposit sea products in the fish net attached to the culverts. 

Most fishermen indicated that to have high return from their aquaculture activities, 

they implemented the following: (1) constructed ponds for aquaculture (this entailed 

more investments for building high and solid breakwaters and for buying varieties and 

feeds); (2) constructed ponds to catch sea products (this entailed less capital, which 

was used for building the breakwater only;  the sea products are caught naturally and 

there is no need to invest on varieties or feeds. For both types of ponds, the 

households have to base the timing of their harvest on the sea tide and to avoid 

uncertain events such as storms and typhoons. When there are storms at level 8 or 

higher, the fishermen cannot harvest their products, resulting in losses.  

People with aquaculture ponds have to choose appropriate products so that they 

can harvest their products before the rainy season. Almost all households indicated 

having a short-cycle aquaculture  

 

4.5.2.5. Experience in off-shore fishing 

Most (94.5%) households 

who depend on fish catching for 

income are able to fish within 20 

km only from the shore. Only 16 

(5.4%) households have the 

equipment to catch farther into the 

sea.  

The water gate controls water flow for fish catching 
and aquaculture 
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There were about 20 women 

in Giao Thien commune, who did not 

have enough capital to do aquaculture 

or fish catching; instead, they 

collected sea snails, oysters, and other 

sea products during low tide.  

Fishermen always experience 

many uncertain events caused by sea 

level rise, strong wave and winds, 

typhoons, and storms. Thus, they have a high understanding of sea tides and related 

events. Good communication means such as radio, mobile phone, and life vest are a 

must for them.  

Most fishermen have learned about SLR from the old people (Appendix 7). 

Moreover, their experience is that forecast data as shown in Appendix 6 are not 

always the same as what happens in reality. 

According to the experience of the local residents, the sea tide schedule in 

January and July, February and August, March and September, April and October, 

May and November, and June and December are the same. For example, in January 

and July, there are two so-called “water children.” That is, the sea level starts to rise 

from the 5th of January and July and continues to rise in the next days. Thus, it is said 

that on the 5th there is one “water child,” on the 6th: there are two “water children,” on 

the 7th, there are three “water children,” and so on until the 14th when there are 10 

“water children.” One to five “water children” means that the sea rise is small and not 

dangerous. Ten “water children” indicates the highest level and danger. After this, the 

sea level starts going down until it reaches one “water child” again on the 17th of 

January and July (Appendix 7). 

This is a very important piece of information that helps fishermen decide when 

to go out fishing and when to harvest products in their ponds.  

4.6. Lessons learned  

4.6.1. Increased local residents’ awareness of SLR and its related events 

The negative impacts of SLR and its related events are huge. For this reason, the 

government spends a lot of its resources and efforts in maintaining and improving its 

dike system, which provides protection and serves as a transportation facility to the 

communities. However, resources are not sufficient for the maintenance requirements. 

Many parts of the dike system have become weak, so that the lives and means of 

thousands people living inside the dike have become vulnerable to the threats of SLR 

Women collect sea products 
in a beach in Giao Thien 
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and its related events. Thus, it is important to increase public awareness of the dangers 

of SLR and the role of the dike system in their daily lives, the actual condition of the 

dike system, and how the local people can participate in prevention programs on SLR 

and its related event. Information on these matters can be disseminated through the 

radio, TV, newspaper, books, and school lessons. At the commune level, information 

dissemination could be through the commune loudspeakers and village meetings, and 

can be made a part of the commune’s annual plan. 

4.6.2. Early warning system 

Experiences show that when people are well-prepared for SLR and its related 

events, their damage can be much reduced. Thus, provision of accurate forecast from 

the national level is a very important part of the early warning system. The early 

warning should include:  

 SLR and its related events, especially storms and floods associated with 

storms.  

 Actual situation of the dike system, both river and sea, especially in provinces 

with high danger potentials, as well as danger prevention methods. 

 Details of the storm or typhoon and the associated events (e.g., level of storm, 

when and where it may occur, possible affected areas, associated events such 

as heavy rains and floods,) and protection methods. 

4.6.3. Adaptive activities and strategies 

Agricultural sector 

Most of the rural population rely on agriculture to provide a significant part of 

their household income. Thus, defining the appropriate economic activities vis-à-vis 

the natural and socioeconomic condition in the locality is very important.  

The study discovered that the local people have changed their economic 

activities from agriculture to fishery and services. In the agriculture sector, it is 

important to choose the appropriate crops (e.g., rice). Other supplemental crops such 

as potato, sweet potato, and vegetables should also be grown, albeit in a small scale, 

to meet the family’s food requirement. 

Determining the appropriate cropping patterns and crop calendar is important 

to shield the crops from the negative impacts of SLR and its related events. Crops 

with short production cycles (i.e., early harvest time) have been found suitable for the 

local condition. 

Having a good irrigation system is necessary in places where rice and other 

water crops are grown. The irrigation has two functions: to remove salt water out of 

the cultivated area and to provide non-salty water for the crops. 
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Fishery 

Fishery (i.e., aquaculture and fish catching) is advantageous for areas near the 

sea. When they are well-organized, both aquaculture and fish catching could generate 

sustainable incomes for the local residents. In this regard, the local government should 

have a detailed and doable plan so that each household would have property rights for 

a certain aquaculture area.  

Providing detailed information on sea tide schedule for the local area is 

important because it enables fishermen and aquaculture households to make 

appropriate plans for their production and fishing activities. 

Providing technical support for these households is also critical for sustainable 

aquaculture development. Experiences from Giao Thien show that aquaculture at 

present is less efficient than it was in 2000-2005 due to damages and losses caused by 

Storm No. 7 in 2005 and diseases (Avian Flu, H5N1, livestock foot and mouth 

disease)  in recent years. Some households have sold their ponds and their members 

have become hired laborers or are looking for work in other provinces.  

Fishermen have been advised to form a cooperative so that they could have 

access to more capital and have the capacity to catch fish far into the sea. 

On the other hand, fishing regulations should be in place to protect sea 

products. Recently, near-shore fishing activities have increased. The local people 

admitted that sea products is much scarcer now than before. Thus, necessary 

regulations should be in place to protect and conserve sea species for sustainable 

development. 

Infrastructure and other buildings 

Structures near the sea are often affected by SLR and its related events. Thus, their 

life spans are much reduced. In this regard, house and infrastructure construction 

should consider the natural conditions. The construction materials should be resistant 

to salt water, strong winds, and long-time floods. Houses and buildings should be 

built solid, inside the sea dike, and far away from protected areas. However, 

temporary houses are also necessary for households that have ponds outside the sea 

dike so that they can watch over their aquaculture ponds.  

4.6.4. Investments on preparations to cope with SLR and its related events 

The resources needed for dike construction and maintenance are huge and most 

governments, even in developed countries, have insufficient funds for this purpose. 

Thus, it is necessary to encourage the use of all available funding resources for dike 

construction and maintenance. Aside from money, the resources include materials for 

dike maintenance and rescue such sand bags, bamboo sprays, labor, etc.  



29 

A dike fund could be established to receive contributions from residents for dike 

contribution and maintenance. 

4.6.5. Decentralization of dike management and maintenance  

Decentralization of dike management and maintenance at the lower levels (e.g., 

district and commune) is a good policy to encourage the involvement of the local 

government and residents who directly benefit from the dike system. 

4.6.6. Dike inspection and regulations 

      Because Vietnam has a very long dike system, it is necessary to have a regular 

program for dike inspection so that problems can be discovered early and treated 

properly before the rainy season. Having regulations on this matter and strictly 

implementing them are necessary for dike safety and sustainability.  

 
5. Conclusion 

 

1. The dike system (river and sea) plays a very important role in the daily lives of 

Vietnamese. It provides both protection and transportation functions. Most parts 

of Vietnam’s dike system were built a long time ago. Thus, many parts have 

become weak and pose dangers. Available funds for dike construction and 

maintenance are too small compared with the requirements.  

2. Vietnam has a daily sea tide schedule. The increase in the water level at high tide 

ranges from 3.0-3.9 m; at low tide, the decrease ranges from 1.9 to 2.5 m. The 

water level is closely associated with waves. When there are strong waves during 

a high tide, the water level becomes much higher than in normal days. 

3. Experiences of the local residents show that the actual schedule and level of tides 

in Giao Thien commune differ from those in the gauging station. The water level 

at high tide in the commune is often higher than in the gauging station by 0.1-0.2 

m. When the occurrence of storms and typhoons coincide with the high tide, the 

water level becomes much higher. 

4. Sea level rise and its related events cause many negative impacts on agricultural 

productivity, infrastructure, and houses and buildings as well as increase the 

vulnerability of the affected people. The negative impacts are huge especially 

when the local people are not well-prepared to cope with them.  

5. The local people have different responses to the negative impacts of SLR and its 

associated events. Some have reduced their agricultural activities and have 

invested more on fishery (both of aquaculture and fishing); some have chosen to 

use crop varieties that can grow well in the area; some have established an 

irrigation system to remove the salt water out of the fields and provide non-salty  
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water for crop production; some have built good and solid structures with 

appropriate materials that can stand against salt water, strong storms, and floods; 

and some have built houses inside the sea dike. 

6. Increased public awareness of the importance of the dike and its maintenance and 

having an early warning system are important to help the local residents prepare 

for SLR and its related events. 

7. Decentralizing dike management and maintenance to lower government 

authorities and the local residents; making dike management and maintenance 

participatory to get the involvement of the dike’s direct beneficiaries; and 

encouraging the local people to invest in dike construction and maintenance are 

necessary for dike maintenance and protection. 
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Appendix 

 

Appendix 1. Fund distribution for dike maintenance, by province, 2008 

No. Province Dike 
length 
(km) 

No. of 
dams  

No. of 
drainage 

 

Maintenance 
Fund in 

2007, 
estimate 
(million 
VND) 

Fund plan 
for 2008 

(millionVND)

1 Thai Nguyen 18,600.0 5 20 300 1,500.0
2 Phu Tho 53,000.0 16 49 2300 3,000.0
3 Vinh phuc 66,370.0 7 15 2000 3,000.0
4 Bac Giang 130,258.0 20 106 3500 5,000.0
5 Bac Ninh 139,120.0 26 54 3500 4,500.0
6 Hai Duong 210,330.0 31 83 4000 5,500.0
7 Hung Yen 76,856.0 9 11 2500 3,500.0
8 Thai Binh 204,400.0 92 200 4000 5,000.0
9 Hai Phong 257,078.0 56 328 5500 6,500.0
10 Quang Ninh 34,000.0 1 8 800 2,000.0
11 Ha Noi 151,856.0 20 54 2300 3,500.0
12 Ha Tay 218,327.0 63 59 5500 7,000.0
13 Hoa Binh 7,000.0 5 7 300 1,000.0
14 Ha Nam 88,137.0 15 30 3000 4,000.0
15 Nam Dinh 271,969.0 53 211 5000 6,500.0
16 Ninh Binh 116,958.0 28 7 3000 3,500.0
17 Thanh Hoa 295,396.0 75 189 5000 6,000.0
18 Nghe An 46,200.0 20 39 800 2,000.0
19 Ha Tinh 19,200.0 25 8 800 2,000.0

Source: Department of Dike Management & Flood and Storm Control 
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Appendix 2. Fund plan for dike maintenance, 2004-2010 (million VND) 

No.  Indicator  2004 2005 2006 2007 2008 2009 2010 Total 
1  Dike concretization  190.0 200.0 200.0 200.0 200.0     990 
2  Growing bamboo to break waves  40.0 40.0           80 
3  Growing grass to prevent soil erosion  10.0 15.0 15.0         40 
4  Dike maintenance and upgrading  320.0 320.0 320.0 320.0 330.0 330.0   1,940 
5  Improving infrastructure and equipment  15.0 20.0           35 
6  Improving and constructing new drainage  160.0 160.0 160.0 160.0 160.0     800 

7 
 Building project to prevent landslide of river 
and sea dikes  170.0 170.0 170.0 170.0 175.0 180.0 180.0 1215 

8  Building/buying early warning equipment  25.0 25.0 30.0         80 
9  Repair of weak dikes  160.0 170.0 170.0         500 

10  Support to Boi Dike  65.0 65.0 70.0 70.0 70.0     340 
11  Building dams  15.0 15.0 15.0 15.0 20.0 20.0 20.0 120 

   Total  1,170.0 1,200.0 1,150.0 935.0 955.0 530.0 200.0 6140 
Source: Department of Dike Management & Flood and Storm Control 
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Appendix 3. Basic information on Giao Thien commune 
 

No. Indicator Unit Quantity Share (%) 

I Total natural land area ha 3,064.00 100.00 
1 Agricultural land " 809.75 26.43 
2 Aquaculture land " 1,883.46 61.47 
2.1 Land has subsea dike protection " 1,000.00 53.09 
 Aquaculture land " 329.66 32.97 
 Aquaculture production " 670.34 67.03 
2.2 Land has no sea dike protection " 883.46 46.91 
3 Non-agricultural land area " 370.35 12.09 
4 Unused land " 0.44 0.01 
II Population and households    
1 Total population people 10,621 100.00 
2 Total laborer labor 4,120 38.79 
3 Total households household 2,487 100.00 
3.1 Number of households living in  

dike protected areas 
“ 146 

8.87 
3.2 Households living outside sea dike " 49 1.97 

Source: Survey data, August 2007 
 
Appendix 4. Basic information on survey households 
 

 Item  Unit Far away 
from dike

Close to 
the dike 

Outside 
the dike 

Total surveyed households household 33 35 31
1. Age of household head year 47.1 49.4 43.8
2. Education of household head school year 7.2 5.3 5.7
3. No. of household members person 4.3 4.1 4.8
4. Residential land m2 344.1 488.6 596.7
5. Household type %  

- Temporary " 0.00 2.86 22.58
- Semi concrete " 21.21 40.00 41.94
- Concrete " 78.79 57.14 35.48

6. Radio % 51.52 34.29 90.32
7. TV " 87.88 57.58 96.77
8. Refrigerator " 10.01 8.57 6.24
9. Motorcycle " 39.39 22.86 19.35
Source: Survey data, August 2007 
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Appendix 5. Income of local residents 
 

Item Far 
away 
from 
dike 

Share 
(%) 

Close to 
dike 

Share 
(%) 

Outside 
sea dike 

Share 
(%) 

Crop production 1,682.5 10.4 1,853.3 12.7 1,923.1 7.7
Animal husbandry 527.3 3.2 429.2 2.9 315.1 1.3
Fishery 2,225.5 13.7 5,122.6 35.0 15,832.0 63.2
Other sources 11,797.4 72.7 7,215.4 49.4 6,971.75 27.8
Total income 16,232.7 100.0 14,620.5 100.0 25,041.9 100.0

Source: Survey data, August 2007 
 
Appendix 6. Forecast date and sea level rise in Nam Dinh province 
 

Month 

High tide time Low tide time 

Sea tide trend 

Date 
Water 
level Date 

Water 
level 

I 
2 - 8  3.1-3.8 10 - 14 2.1 - 2.5 

Very strong 17 - 23 3.0 - 3.7 24 - 25 
  

2.1 - 2.2 
  29 - 31 3.0 - 3.5 

II 
1 - 4 3.2 - 3.6 7 - 11 1.9 - 2.3 

Strong 14 - 19 3.1 - 3.5 21 - 23 
  

2.1 - 2.4 
  25 - 28 3.0 -3.3 

III 
14 - 18 3.1 - 3.2 6 - 10 2.0 - 2.3 

Average 
24 - 30 3.1 - 3.4 20 - 21 2.2 - 2.3 

IV 
14 - 19 3.1 - 3.2 2 - 5 1.9 - 2.3 

Average 20 - 25 
  

3.1 - 3.6 
  

16 - 17 2.1 - 2.4 
29 - 30 2.0 - 2.3 

V 
5 - 10 3.1 - 3.4 1 - 2 2.0 - 2.5 

Strong 
17 - 23 3.1 - 3.6 

14 - 15 2.0 - 2.5 
29 - 29 1.9 - 2.2 

VI 
1 - 7 3.1 - 3.6 9 - 12 2.0 - 2.5 

Strong 14 - 20 3.3 - 3.7 22 - 27 2.0 - 2.5 
29 - 30 3.0 - 3.6     

VII 
1 - 5 3.2 - 3.6 7 - 10 1.9 - 2.5 

Strong 11 - 18 3.0 - 3.7 20 - 24 2.0 - 2.4 
26 - 31 3.0 - 3.6     

VIII 
9 -14 3.2 - 3.6 4 - 6 2.1 - 2.3 

Average 
23 - 29 3.0 - 3.4 16 - 21 1.9 - 2.5 

IX 
5 - 10 3.1 - 3.5 13 -17 2.0 - 2.5 

20 - 25 3.1 - 3.3 27 - 29 2.4 - 2.5 

X 
1 - 7 3.1 - 3.5 9 - 12 2.0- 2.3 

Strong 16 - 22 3.1 - 3.4 24 - 26 2.0 - 2.5 
28 - 31 3.1 - 3.7     

XI 
1 - 4 3.1 - 3.7 6 - 9 2.1 - 2.5 

Average 
12 - 18 3.2 - 3.6 21 - 22 2.1 - 2.2 
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25 - 30 3.4 - 3.9    

XII 
9 - 15 3.1 - 3.7 4 - 6 2.1 - 2.3 

Very strong 
23 - 29 3.4 - 3.9 18 - 20  2.1 - 2.5 

Source: Gauging Station, 2007 
 
Appendix 7. Practical experiences of local residents on sea level rise 
 

No. Month No. of sea level 
(water children) 

Water children 
schedule (month 

date) 
1 January and July 2 5 - 17 
2 February and August 3 3 - 17 - 29 
3 March and September 2 13 - 27 
4 April and October 2 11 - 25 
5 May and November 2 9 – 23 
6 June and December 2 7 - 21 

Source: Field survey, August 2007 
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