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EXECUTIVE SUMMARY

Because of its geographical setting, Vietnam has a long history of coping with weather- and
climate-related hazards such as storms, floods and droughts. As a result, it has developed a
comprehensive system of disaster management, which, although constrained by limited resources
and other factors, provides a high level of protection and continues to evolve. Though scientific
research has been conducted on the impact of El Nifio on Vietnam over the past two decades, it is
only since the 1997-98 El Nifio event that serious scientific interest in the subject has developed.
It is now known that the El Nifio Southern Oscillation (ENSO) phenomenon has a substantial
effect on the characteristics (frequency, intensity) of certain natural hazards in Vietnam.

El Nifio is recognized as a factor that should be considered in disaster management by the
Vietnamese Government. This recognition resulted largely from the El Nifio predictions received
by the government in early 1997 and from El Nifio’s actual impacts in Vietnam later that year.
The Prime Minister's Office then issued instructions to relevant authorities to prepare a report on
the impacts in Vietnam of El Nifio and La Nifia. While this acted to raise official awareness of the
issue, the official response to the 1997-98 EI Nifio event was through the existing disaster
management system. In 1999-2000, the government organized an independent study on the
phenomenon with the Institute of Meteorology and Hydrology (IMH)' as the executive agency.
The Hydro-Meteorology Service of Vietnam (HMS) has commissioned sectoral studies and
Vietnam has proposed national studies to various international research programs. Public
awareness of El Nifio is high as a result of the publicity given to the 1997-98 event by the mass
media. The first popular ENSO document was released by the Hydro-Meteorology Service and

! The Institute of Meteorology and Hydrology is an institution belonging to the Hydro-Meteorological Service of
Vietnam.
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printed by the Science and Technology Publishing House in the year 2000 as a result of the 1997-
98 event.

The broad effect of El Nifio on the climate of Vietnam is established but the detailed impacts
require more research. In general terms, the main effects on the seasonal climate of Vietnam are
that, during El Nifio years, cloud cover is decreased and rainfall levels are lower; and
temperatures increase as do radiation and evaporation. The impact is generally most evident
during the winter half-year, with effects usually developing towards the fall of the year when the
El Nifio warming of the equatorial Pacific becomes evident. Though affecting the whole country,
the effects are clearest in the south of Vietnam and parts of the central region. The frequency and
other characteristics of the tropical cyclones that make landfall on the Vietnamese coast are
strongly affected by El Nifio. Generally, fewer but more intense storms are experienced during El
Nifio years and frequencies are highest during the earlier part of the cyclone season. There is a
suggestion that storms that form or develop close to the Vietnamese coast may be more frequent
in El Nifo years; these storms are difficult to predict and, therefore, to respond to effectively.

The 1997-98 El Nifio event had a major effect on social and economic well-being: drought, water
supply, health and storm impacts were the most notable effects. Drought concentrated in 1998
and caused serious impacts, especially on forestry and industrial farming. The total economic loss
due to the drought in 1997-1998 was predicted at 5,000 billion VND. Due to the lack of water
caused by low rainfall and high evaporation, the area of salty land (i.e., salt water intrusion)
increased rapidly in the Mekong Delta. Forest fire was also a serious consequence. Water supply
for the winter crop 1997-1998 had many difficulties. At the reservoirs of the Hoa Binh, Tri An,
and Thac Ba hydro-electricity plants, the water level decreased to alarming levels so that these
plants had to reduce production. Water supply in Hanoi that is already stressed became a more
serious problem in the first months of summer 1998. Dengue fever disease spread starting in the
South in 1997, and in 1998 the disease came up to the coastal zone of Central Vietnam and the
North. The climax occurred in the summer/fall of 1998. The impact of typhoon Linda, though it
cannot be reliably attributed to El Nifo, resulted in 4502 people dead and missing, the highest
number of wounded people caused by a typhoon for decades. There were 440,000 ha of paddy
land lost of which 330,000 ha was seriously damaged. 133,000 houses were seriously damaged.
The total loss reached thousands of billion-VND.

The main component of disaster management in Vietnam is the system for protection against
storms, floods and other natural hazards. This system has four main strengths. First, it represents
the culmination of a centuries-long period of learning through experience. Second, the system is
the result of an evolving pact between the elite, the government, and the people of Vietnam and
has widespread support and commitment. Third, the battle against "invasion" by the tropical
cyclone is as ingrained in the Vietnamese psyche as the struggle against human invaders. Finally,
the system's structure, though complex, ensures that all levels and sectors of the administration
and, indeed, much of Vietnamese society are firmly linked into the process. It contains a degree of
duplication or redundancy, increasing the chances that information will be conveyed in the event
of failure of any one channel. It also has some weaknesses related to: resource limitations; lack of
cooperation and management efficiency; communications problems; cultural difficulties; scale
issues; limited scientific and technical understanding; lapses and limitations in public awareness;
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and aggravating factors such as environmental degradation. Nevertheless, the system provides a
high level of protection to the Vietnamese population.

The existing disaster management system could be strengthened by the availability of reliable,
detailed and trustworthy El Nifio forecasts, which would provide the basis for, among other
things, the more effective allocation of resources. The current system provides a strong basis for
the communication of warning information to all sectors of society. If such forecasts were to be
used, it would be necessary: to improve understanding of the sectoral impacts of El Nifio; to
increase awareness among relevant authorities and improve coordination and resourcing; to
identify forecast users needs; and to cultivate a change in attitude in support of a pro-active
response. Other obstacles to the effective working of the disaster management system, such as
resource constraints, must be considered at the same time.
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LESSONS LEARNED

- There is a need for impact studies on regions, institutions, disaster management
procedures, and economic sectors of society.

- El Nifo-related impact studies should be undertaken between El Nifio events and not
during them.

- El Niflo tends to exacerbate existing hazards and disasters that the Vietnamese society has
had to cope with for centuries: droughts, floods, fires and typhoon landfall.

- People not only need better El Nifio forecasts (more detail at the local level and more
accuracy) but they also need better forecasts of El Nifio’s impacts.

- Researchers need to identify the needs of specific users’ needs for early warning.
- It is important for an effective response to an El Nifio forecast that the highest levels of
government consider El Nifio a problem and are willing to take actions based in the

forecast in a proactive way.

- It is not possible to be absolutely confident in attributing a particular weather phenomenon
to the occurrence of an El Nifio. The same is true for attributing societal impacts.

- There is a need for a mechanism that catalyzes awareness into effective public action.

- There is a need to review what the El Nifio-related climate impacts were during the 1997-
98 El Nifio event.

- There is a need for capacity building in climate impacts assessment and in climate-related
disaster planning.

- While there are many government agencies in the country dealing with some aspect of El
Niflo, there is a need for improved efficiency in transmitting warnings and forecasts

throughout the government.

- Governments need to prioritize the allocation of resources in the planning stage for El
Nino-related impacts, given the scarcity of resources in many developing countries.

- There is a need for capacity building in the area of El Nifo forecast use.
- There is a need to convince the government at the highest level of the importance to

society of El Nifio research, especially on teleconnections (e.g., attributions) and impacts
on environment and society.
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- One way to reduce the adverse impacts of El Nifio on society is to reduce existing
environmental degradation, such as deforestation, that tends to exacerbate the impacts of an
El Nifo.
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1 SETTING

1.1 COUNTRY PROFILE

Vietnam lies on the Eastern Sea, bordering Laos and Cambodia. It has a coastline over 3,000 km
in length. The population of Vietnam was estimated at 76.3 million in 1999 and is growing at an
average annual rate of less than two per cent. Vietnam's population density is notable, with 231
persons per square kilometer on average. The population is predominantly rural. Around one
quarter of the land area is cultivated, with major agricultural centers in the northern and southern
deltas. Close to 30 per cent of the land area is classified as forest and woodland. Natural
resources include limited but productive agricultural land, deposits of oil, coal, and a variety of
mineral resources, hydroelectric potential, forests and marine resources. There is a considerable,
but largely undeveloped, tourist potential.

Most of Vietnam has a tropical climate, although subtropical northern areas experience cool
winters. Tropical cyclones frequently make landfall in central and northern Vietnam and
occasionally in the south. It has been argued that the physical vulnerability of the country and its
dependence on delta agriculture has contributed to a very high level of social cohesion. A history
of regular invasion and colonization has also played a part.

Vietnam is a Communist state, led by a president, a prime minister, and a cabinet. The Vietnamese
Communist Party is the only legal political party. All citizens may vote at the age of 18. The
national assembly has 395 seats. In 1986, Vietnamese Communist Party General Secretary
Nguyen Van Linh introduced doi moi, a program of economic renovation, reducing central
planning and encouraging private-sector enterprise and foreign investment.

Figure 1 - GDP by sectors

GDP by sector, 1990 and 1999
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Source: Development and Cooperation Report 2000, UNDP Vietnam
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During the 1990s, and with the lifting of the US trade embargo, the process of doi moi has
resulted in marked economic growth, surpassing 10 per cent a year during the mid-1990s.
According to the UNDP (1999), prospects for strong and sustainable economic growth are
promising; the country has a low-cost, highly disciplined and literate labor force, a diverse natural
resource base, and a strategic regional location for business and trade. Agriculture employs more
than half of the labor force. Vietnam exports a large quantity of rice; other exports include tea and
pork. The contribution of services and industry to GDP is growing.

Despite recent economic growth, the population of Vietnam remains poor, with an average GDP
per capita of around US$375 per annum in 1999. Nevertheless, Vietnam has achieved a relatively
high level of social development. The UNDP Human Development Report for 1999 ranks
Vietnam 110 out of 174 countries based on a composite human development index of life
expectancy, educational attainment and income. High life expectancy, a high literacy rate and low
infant mortality are the major factors contributing to this high ranking.

The development strategy of the Government of Vietnam is people-centered, aiming to promote
the potential of individuals and communities as well as of the nation. As stated at the World
Summit for Social Development in Copenhagen in 1995, the strategy is for the people and by the
people, "... centered on the task of caring for and developing human potential, which considers
human beings as the key to change, the creative energy, the source of material and spiritual wealth
of a society and, at the same time, a strategy which sees as its highest goal the well-being,
freedom and happiness of human beings." The strategy will be underpinned by an enabling
environment of sustainable high economic growth, stability and equity. The current target is that
GDP should grow at an average rate of 7-8 percent a year and that poverty will be eliminated by
2010.

1.2 GOVERNMENT MECHANISMS FOR DEALING WITH CLIMATE-RELATED IMPACTS

Because of the scale of the threat posed by storm and rainwater or seawater flooding impacts,
disaster management in Vietnam has historically focused on these hazards as they have major
impact on societal well-being. Drought impacts, in this nation of large-scale irrigated agriculture,
tend to be more restricted in scope but are dealt with through the same system as storms and
floods. There is no national mechanism for dealing directly with El Nifio, La Nifia or climate
variability in general. Section 3.3 contains a full account of the system for protection against
storms, floods and related hazards; here, administrative responsibilities are summarized. These
roles are, to some extent, historic in nature with certain elements dating back to previous
centuries, though the detail of the current structure was established in the early 1990s.

The Prime Minister of the Government has elected the Ministries and Ministry-level offices such
as Ministry of Agriculture and Rural Development, Ministry of Science, Technology and
Environment, Ministry of Transportation, the Government Council, Ministry of Fishery, Ministry
of Energy, Ministry of Heavy Industry, National Civil Aviation Agency, Ministry of Defense, etc.,
and, of the lower level, Department of Agriculture and Rural Development, Department of
Fishery, and especially Hydro-Meteorology Service, to be responsible for flood and typhoon
prevention in order to protect people and properties.
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The Government has also established the National Flood and Storm Prevention Committee (also
known as the Central Committee for Flood and Storm Control or the Central Committee for
Flood, Storm Control and Disaster Preparedness) that has ministerial status and is led by the
Minister of the Ministry of Agriculture and Rural Development, which has responsibility to
monitor and control information and data related to flood and typhoon as well as other adverse
climate events, including drought, that may affect people, properties and production in the whole
country. This committee also proposes the flood and typhoon prevention plans every year as a
basis for the allocation of resources and advises the Government to issue Circular Letters,
Regulations, Instructions, and other legal documents relating to forecasting and preventing floods
and storms. Flood and Storm Prevention Committees exist at the national, city and provincial, and
district level and within relevant ministries. Each commune (village) also has a Flood and Storm
Prevention officer. The Ministry of Agriculture and Rural Development and Ministry of Fishery
and other ministries and institutions have responsibility to instruct their departments at the
provincial level to implement the plans on flood and storm prevention proposed by the committee.

The Hydro-Meteorology Service is responsible for forecasting and consulting the Government
and the Ministry about the occurrence and change of any climate and weather patterns related to
the appearance of floods and storms in the territory of Vietnam.

The mass media such as television and radio both at the national and local level have responsibility
to release and transmit forecasting information and data about flood and storm supported by the
Hydro-Meteorology Service.

In 1994, the Government prepared a Strategy and Action Plan for Mitigating Water Disasters in
Vietnam (MWR/UNDP/UNHDA, 1994) building on the previous disaster management system.
This makes Vietnam one of a handful of countries worldwide to have adopted such as strategy
(Benson, 1997). The strategy is based on the themes: forecasting and warning, preparedness and
mitigation, and emergency relief. The Disaster Management Unit, established at that time, now
supports the operations of the National Flood and Storm Prevention Committee. (For further
information, see Section 3.3 and references therein.)

Vietnam - 13



The flow of responsibility is shown in the accompanying chart (Figure 2).

Figure 2 - Governmental Mechanism dealing with climate related disasters

Governmental Council National Assembly
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Source: Center for Environment Research, Education and Development

1.3 CLIMATE-RELATED AND OTHER NATURAL HAZARDS AFFECTING VIETNAM

Several kinds of climate-related disasters and other natural hazards affect Vietnam regularly. An
understanding of each type of disaster in order to assess and forecast them is one of the
imperative needs of not only the Vietnamese Government and authorities but also local
communities that disasters affect each year. The need to cope with natural hazards has played a
major role in Vietnam's history (Kelly et al., in press), but it has only recently been recognized
that El Nifio and La Nifia modulate the occurrence of many of these hazards (see Section 1.4).

Major natural hazards, in rough order of importance, include tropical cyclones, floods, drought,

weather-related hazards such as heat waves and thunderstorms, pests and diseases and geological
hazards. For further information, see DMU (1999).

1.3.1  Tropical cyclones (typhoons)

The tropical cyclone is considered one of the most serious natural hazards affecting Vietnam. The
results of this phenomenon are high winds, heavy rains, and floods. The geographic scope of
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cyclones is concentrated in the Eastern Sea, the Red River Delta and the coastal zone from Quang
Ninh to Khanh Hoa provinces.

On average, there are about 30 tropical cyclones occurring in the Western North Pacific a year, of
which 11-12 tropical cyclones land in the Eastern Sea, and 6-7 storms and tropical depressions
affect the territory of Vietnam. For Vietnam as a whole, the cyclone season lasts for about 6
months from June to November (Figure 3). Cyclone seasons are different in different regions in
the country and occur increasing later from the north to the south. In a particular region, the
cyclone season in each year lasts for 3-4 months on average. Winds within a tropical cyclone on
the sea can reach speeds of 60m/s, that in coastal zone about 40-50m/s, the Red River Delta and
coastal area of Mid Central Vietnam about 30-40 m/s. Heavy rainfall can reach an amount of
100-300mm/day and total rainfall for each spell can reach 500-1000mm, as happened in many

regions of the eastern Red River Delta, the eastern Truong Son Mountains, and especially in the
northern coastal zone and Mid Central Vietnam.

Figure 3 - Monthly frequency of tropical cyclones in Eastern Sea

Number of typhoons
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Source: Climate Research Center, Institute of Meteorology and Hydrology (IMH)

The seasonal occurrence of storms in the area of the Western North Pacific, in general, and the
Eastern Sea, in particular, as well as their impacts on Vietnam, are unpredictable. In the years that
tropical cyclones have developed rapidly, the area of the Western North Pacific could have 40
storms. Within the Eastern Sea, there would be around 10-15 storms annually in these years. The
least severe year would have a storm rate of 40-50% in comparison to the average level, even less
than 40%. There were 12 storms making landfall in Vietnam in the most severe years, such as
1964. The least severe year was 1976. This clearly complicates disaster management and the
allocation of resources on the seasonal timescale. As Section 2.3 indicates, El Nifio plays a major
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role in affecting cyclone characteristics, and a predictive capacity based on the El Niflo Southern
Oscillation (ENSO) phenomenon would be of substantial value in improving disaster
management.

The losses associated with tropical cyclones or typhoons are generated by damage to
infrastructure, boats and plantations, etc. on the continent, the sea and the islands. Heavy rain can
create floods in various areas, especially in the coastal zones and the Red River Delta. Heavy rain
created by typhoons can also cause flash floods and landslides in the mountains of Northeast and
Central Vietnam. The consequences are severe, causing loss of the workforce and property.
Severe Tropical Storm Linda in 1997, for instance, caused 4,000 dead, wounded and missing
people and the loss of property was estimated at thousands of billions of VND.

Short-term sea level rise and storm surges damage property in the coastal zone. Longer-term sea
level rise caused by climate change may also be contributing. In the coastal zone of Central
Vietnam, the sea level rise in a storm can reach a level of 3-4 meters, especially at high tide. In the
coastal zone of the North, sea level rise in a storm is lower than 2-3 meters. Sea level rise and the
associated storm surge have destroyed construction works, especially the sea dyke system, coastal
cultivated areas such as agricultural fields, salt fields, mangrove forests and have also caused
landslides in coastal areas. The Mekong Delta and Red River Delta are affected regions.

1.3.2  Floods

Floods are usually caused by heavy rain lasting for a long time and over a broad area. The ability
to keep water in the forests is increasingly reduced by illegal logging activities. Heavy rains are
the result not only of typhoons but also from other disturbances such as weaker tropical storms
and fronts, both contributing to floods. Especially when there is a combination of these factors,
severe floods can be created. The increase in the Walker Circulation in the La Nina process also
contributes to a high frequency and density of heavy rains in downstream areas of the rivers.
Continuous floods in the Central region of Vietnam are certain examples of this process.

Floods may happen in almost all areas of the country but the losses mostly occur in the
downstream areas of the basins. In the Red River Delta, the flood season is almost the same as the
rainy season, but it starts one month later. The flood season extends from June to November
every year and the most serious period is in the period from August to November, created within
the Red River Delta and Thai Binh catchment. The Red River Delta, in which is located not only
the capital city of Hanoi but also many important cities, is protected by an earth dyke system that
has a length of thousands of kilometers. The flood season in the basin usually creates high stress
on the dyke system. Some dykes have been broken by strong floodwaters, creating serious
flooding through some regions within the Red River Delta.

In the Mekong Delta, the flood season has similar characteristics to that of the Red River Delta,
but it occurs later. The broad catchment creates a high intensity of floods flowing to the
downstream regions. With no dyke system to protect the crops, there can be no planting in the
last season. At the current time, irrigation activities, especially drainage systems, have been
developing day by day to allow the expansion of extensive crops and to increase the number of
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crops annually. However, flood is still a serious consideration for millions of rural people in the
Delta.

In the coastal provinces in Central Vietnam, the river systems are short with high slopes so that
floods can rapidly reach downstream areas where the forest has been destroyed. In the East side
of the Truong Son mountains, especially the area of Northern and central zone of Central
Vietnam, heavy bands of showers lasting for a long time create the most serious floods in the
territory and in urban areas near the coast.

In the mountainous areas, as a consequence of illegal logging in combination with rainy seasons
with a high frequency of heavy rains, there recently have been marked climatic turbulences such as
tropical cyclones, cold fronts, etc. causing serious flash floods in many areas, such as those in Lai
Chau and Son La provinces in the years of 1995-1996. Thus, flash floods have been taking place
sweeping water and sludge down from the mountains and creating landslides and other
disturbances in transportation, villages, rice fields, and irrigation works. Landslides in the
downstream areas of the Red River Delta and the Mekong River Delta are closely related to
floods, also showing a rapid increase in recent times. Annual improvements of the dyke system for
flood prevention account for a large part of the budget of both the nation and local regions.

1.3.3  Drought

Drought is a climate phenomenon that occurs in many areas. A meteorological drought takes
place in an area that goes without rain for a long time, along with high temperatures. Hot weather
created by the effects of the southwest monsoon is the main reason for drought in various areas.
However, drought can occur over a broad area because of monsoon failure. El Nifio is also one of
the reasons that droughts occur. In El Nifio years, due to an associated late summer monsoon, the
rainy season may be postponed, causing a longer dry season with strong summer sunlight and
drought because of the combination of these factors at the beginning of the rainy season. Drought
can also occur in the middle of a rainy season, when it is rainless for an extended period of time in
combination with high radiation and high temperatures in the summer. Cloudless weather also
increases evapotranspiration, causing partial drought in a broad area of the South, Southern
plateau, central coastal zone, and sometimes in the north.

Drought can occur in every part of Vietnam. In recent years, drought has often occurred in
Central Vietnam and in the Central Highlands. Drought has caused loss of agriculture productivity
and production as well as irrigation problems. Forestry, the power industry, and water supply for
domestic and industrial uses are the victims of droughts' impacts. Drought in the Southern plateau
in 1997-1998 caused thousands of coffee farms to be damaged or lost. Drought caused a
waterless situation for the whole of the Quang Binh and Quang Tri provinces in the years
1993-1994 and 1997-1998. In the El Nifio episode of 1997-1998, drought caused serious forest
fires in the Southern plateau and the Mekong Delta with dozens of thousands of hectares of
cajaput and pine forests damaged. At the same time, a decrease in rainfall in the Red River Delta
in the North also caused a low water level of the Hoa Binh reservoir that directly reduced power
generation affecting many provinces, including Hanoi Capital.
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1.3.4  Other weather-related hazards

Frost and hoarfrost are climate disturbances that happen mostly in the North, especially the
mountain areas, caused by the Northeast Monsoon. The impacts of polar airmass effects on
countries in the low latitudes of the Inter-Tropical Convergence Zone (ITCZ) such as Vietnam
are abnormal phenomena for this climatic zone. However, in comparison to the high latitude
areas, the temperature drop is not so low, and is some degrees lower than 0°C in the mountainous
areas. But for people who are adapted to higher temperatures, temperatures lower than 10°C can
create negative reactions, affecting normal health and well-being. If this lasts for an extended
period of time, the effects can be remarkably more serious.

A continuous Northwest Monsoon flow in the winter can decrease temperatures to below 5°C,
and in combination with hoarfrost, can cause serious damage to tropical ecosystems because of
their poor ability to adapt to low temperatures. In hoarfrost weather, whole rows of plants have
died because of the freezing of plant tissues. Many plant species, especially tropical plants, have
died when temperatures have fallen lower than 5°C. Rice, the main food plant of Vietnam, is
affected seriously when temperatures drop below 13°C. In weather forecast reports, it is called
“hazardous cold.” In the north, hazardous cold usually occurs in the middle of winter, especially
when Northwest monsoon comes, as the winter rice crop is mature causing low productivity. It is
considered a remarkable hazard in Vietnamese agricultural activities.

For human health, particularly when it involves people accustomed to the hot weather of a
tropical area, the adverse effects can be serious. Cold weather in the last half of winter in the
North of Vietnam accompanied by high humidity and drizzling rain can have even greater negative
impacts on human health and livelihoods. The cost of cold prevention (crop protection) increases
in years of cold weather.

In the area suffering the impacts of weather fronts associated with the Southwest Monsoon and
the high altitude of the Truong Son mountains as well as the area of Lao-Viet in the northwest,
hot and dry periods take place in the summer. This is called the Lao Wind because it comes from
Laos. Hot and dry phases usually occur in the development phase of the summer monsoon. In the
northwest, the Lao Wind first comes from March to April, when the influence from the west is
increasing in place of the Northeast Monsoon from the east. In the central coastal zone, the front
occurs later, from May to June, but lasts until August and September. This phenomenon
interrupts the rainy season on the east side of the Truong Son Mountains. In combination with
tropical cyclones and the Northwest Monsoon, this phenomenon causes a unique change in the
rainy season to the east that is different from the north and the south. When the western monsoon
develops on the north, hot and dry weather occurs not only in the northwest and northern central
region but also in the northern coastal zone.

Along with a hot and dry climate caused by fronts, there are many long-lasting periods of hot
weather derived from different sources, such as a domination of high tropical pressure or the
western current of the Walker Circulation. In these cases, cloudless weather and high radiation
will occur causing a rainless period and high temperatures for a long time, sometimes seriously
affecting many areas. Hydrological drought, a lack of water in combination with high temperature
and evaporation, not only affects crops but also human health. In the years when the Lao wind
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arrives early, the productivity of the winter crop will decrease considerably creating disaster for
the rice crop (and farmers) of North and Central Vietnam.

Thunderstorms develop within the hot, wet climate of the tropical atmosphere, especially when
there is a combination of disturbances such as polar fronts and tropical cyclones. A thunderstorm
can create an electric discharge in the atmosphere or between cloud and the ground, thus
lightning. Vietnam is an area with some of the most severe storms. In Vietnam, thunderstorms
develop during the summer monsoon with the existence of a hot and humid air mass and a stable
atmospheric structure. In the North, thunderstorms occur all the time. They also develop in the
mountainous area of the North and midland of the South. In the central area, thunderstorms can
occur on 130-150 days in a year. In the coastal zone, the period with the occurrence of
thunderstorms is much reduced, to about 40-60 days. It is especially reduced in the area of
Southern Central region where it is much lower, only about 20-30 days.

Lightning can damage many technical targets, especially electric and electronic equipment. It also
kills people in many areas. Lightning prevention for electric and electronic equipment, especially
outdoor equipment, is one of the imperative needs in Vietnam with very high cost. A
thunderstorm can also create whirlwinds and waterspouts. Although whirlwinds occur in a
restricted area, the velocity is high causing much damage to infrastructure, construction works,
plantations, etc. In the sea, large lakes and rivers, whirlwinds cause considerable damage to boats
and people.

Thunderstorms and whirlwinds can occur in many part of the Vietnamese territory. The higher the
level of economic development, the greater the loss due to whirlwind and thunderstorm damage.

1.3.5 Diseases and pests

The hot and humid climate of tropical areas causes many kinds of human and animal diseases.
Many epidemic diseases associated with climate such as malaria, dengue fever, flu, diarrhea, etc.
have been on the increase in many provinces. This has cost the Government increasing amounts of
money for both cures and prevention. A dengue fever epidemic has been spreading in Vietnam
and is considered an El Nifio-related disease. Malaria is tending to increase in many mountainous
areas. Flu occurs regularly every year, especially in the periods of transition of the seasons.

In agriculture, aquaculture, and forestry, pests have become a very serious problem causing
considerable decreases in the productivity of farming and breeding. Vietnam is a suitable
environment for pest vectors and for their spreading over a large area and damaging crops, animal
breeding activities, and aquaculture. Pests are a hazard every year for many regions all over the
country. El Nifio events have been associated with the increase in occurrence of various pests.
The same is true for La Nifia episodes as well.

1.3.6  Earthquake, depression, cracking and landslides caused by geological activities

Earthquakes in Vietnam’s mountainous areas can reach 4-5 on the Richter Scale, but no major
damage has been experienced because they tend to be centered far from urban and residential
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areas. Depression, cracking and landslides caused by geological activities have recently been
taking place, but have presented no serious danger to people or construction works.

14 LEVEL OF SCIENTIFIC RESEARCH IN VIETNAM RELATING TO EL NINO

The El Nifio phenomenon has been covered in scientific studies in Vietnam for two decades or
more but it is only recently that a concerted scientific effort has been made to study the subject.
The introduction of El Nifio into scientific studies in Vietnam was initiated in the early 1980s by
the Institute of Meteorology and Hydrology by Professor Vu Boi Kiem. There was, though, a
lack of information and knowledge about this issue so that it did not attract scientific interest.
Thus, the study of the phenomenon was neglected and was not often mentioned in meteorological
and hydrological studies in Vietnam. Two papers on the ENSO phenomenon were prepared
towards the end of the 1980s by Hoang Minh Hien and Nguyen Huu Ninh (Hoang Minh Hien and
Nguyen Huu Ninh, 1987, 1990).

The situation changed in the early 1990s with the assistance of UNEP and Dr. Michael Glantz. In
November 1991 at the 'International Conference on the Impact of Climate Change and Sea
Level Rise' in Hanoi, organized by the Center for Environment Research, Education and
Development (CERED) with support from UNEP, some reports on El Nifio presented by
international experts attracted the attention of the Vietnamese scientific community to the subject
again.

During the 1990s, much research on ENSO-related hazards such as the tropical cyclone, flood
and drought was being conducted by various agencies, as had occurred for many years, but these
were regarded as single events unrelated to any longer-term or larger-scale process. Knowledge
of ENSO itself was acquired and updated mainly from international sources (such as Bjerknes,
1969; Ramage and Hori, 1981, Philander, 1990; Allan, 1991; Glantz, 1991).

By the late 1990s, largely stimulated by the 1997-98 event, scientific studies by Vietnamese
scientists had begun on various relationships with climate and weather in Vietnam (see, for
example, Biu Minh Tang, 1998, 1999; Dang Tran Duy, 1998, 1999; Hoang Minh Hien, 1998;
Nguyen Doan Tho, 1998; Nguyen Viet Pho, 1998, Nguyen Viet Thi, 1998, Pham Duc Thi, 1998,
1999; Le Dinh Quang, 1999, Tran Viet Lien, 1999). Updating and applying data and information
from ENSO forecasts carried out by forecast groups all over the world is also underway within
relevant hydro-meteorological sectors. Studies associated with socio-economic issues, including
fisheries, forestry, and agriculture, have been implemented by Vietnamese researchers. For
example, according to the announcement of National Oceanic and Atmospheric Administration
(NOAA) Office of Global Programs (OGP) in January 1999, the Center for Environment
Research, Education and Development (CERED) has been involved in forecasting the risk of
dengue fever epidemics in the Asia-Pacific Region (Tran Viet Lien, 1999).

Now that it has been recognized that assessment and forecast of the impact of ENSO is an
important need for the national management authorities in Vietnam, in the period 1999-2000 the
Government has organized an independent study on ENSO. The Institute of Meteorology and
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Hydrology is the executive agency. The Hydro-Meteorology Service, the Ministry of Agriculture
and Rural Development, and the National Center have commissioned several sectoral studies on
climatic disasters and ENSO for Natural Science and Technology. In addition, proposals have
been put forward for national studies as part of international initiatives such as those supported by
U.S. NOAA.

A workshop on "The Impact of El Nifio and La Nifia on Southeast Asia"” was organized by the
Center for Environment Research, Education and Development on behalf of the Indochina Global
Change Network. It was held in Hanoi, Vietnam in February 2000 with support from the Asia
Pacific Network for Global Change Research. The workshop participants advanced a series of
detailed recommendations regarding practical action that should be taken promptly to strengthen
the region's capacity to respond effectively to El Nifio and La Nifa events, including the greater
involvement of the region's scientists (Kelly et al., 2000). They strongly endorsed moves towards
a proactive response to such hazards. For further information on the workshop, see
http://www.cru.uea.ac.uk/tiempo/floor0/briefing/igen/igen2000.htm

1.4 HISTORICAL INTEREST IN EL NINO BEFORE THE ONSET OF THE FORECAST AND/OR IMPACT
OF THE 1997-98 EVENT

The first popular article on EI Nifio was written by Dr. Nguyen Huu Ninh and Dr. Hoang Minh
Hien and released by The People newspaper on 21 June 1987 (see Box I). However, at that time,
El Nifio and La Nifia were not of concern in Vietnam because their impacts had not been clearly
shown. As noted in the previous section, scientific organizations, especially hydro-meteorology
and climate study institutions, had noticed and studied El Nifio before 1997 but political
organizations and policymakers, as well as public institutions and the people, had very little
information regarding what El Niflo was or even awareness of it as a factor underlying the
country’s natural hazards.
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Box 1. The first article in Vietnamese written on El Nifio by Nguyen Huu Ninh and

Hoang Minh Hien, released by The People on June 21, 1987

HONG thap k¥ gan &4y,

hién tuong En Ni-nhé

Muge viét nhi®u trén

bAo chi thé gidi, va

cidc nha khoa hoc cho &o

l& nguyén nhaén gquan trong

g4y ra nhirng bi&n &dng khi

hau. Vay En Ni-nhé 1la gi?

Anh hudng cGa né ra sao,

a8i v&i khi h&u ? En Ni-thd

6 Anh hudng aén nudc ta
khong ?

Hai déng hai lweu 1é&n nhit
Thai Binh Dwong la dong
hai luvu Pé-ru va dong hai
luvu Ca-li-pho-ni-a.- Déng hai
lru thir nhit chay sat ven
b¢ bi%n tay Nam M3y, gay
ra qué trinh nwdc trdi maéat,
giau dinh dudng thich hep
cho sy sinh trudng va phéat
tri®n cha cd va cac lodi chim
&n cA. Viung bd bidn Pé-ru
la modt trong mnhirng trung
tdm nuéc trdi giduz dinh

phong 46ng nam thdi doc b
Lida tay Nam MF va su
quay cda qud aft. Tuy nhién
trong mdt s& the&i k¥, do
nhirng nguyén nhén chua
Aducore bi&t, gid tin phong vang
phia tay va trung tam Thai
Bira Duong y€u di hofic abi
huréng khac thudng, gay ra
nhirng ludng gidé tdy manh
&3y nudec &m be miit vé phia
aong. Sy xam l8n cia nuéc
dm b& miit pha i qua trinh
nudc trdi méat & ngodi khoi
tady béc Nam M¥y. Nhimg
ngudi dAnh céd Pé-ru ia
nhirng ngiwédri d3u tién phadt
hién ra hién tuong nudc dm
lam xao trén  va xua di
nhirng lodi ci s6ng trong

hién twong may 1la En Ni-
nhdé  (tigng Tay Ban Nha,
nghia la chu bé Né-en). Bdi
1€ ho thuong thdy ching
xuft hién vao dip gin No-
en va tdn tai Xhoadng vai
théﬁ. Khi En Ni-nhd dién
-ra anh va kéo dai, nuéc
dm bé mAit c6 the® lan rong
doc b bi&n Pé-ru wva wvung
xich dao Thai Binh Duong
va c6 th& duy tri hon mét
nam. Cang viée danh ca bi
ngizng hin va thuéeng oo
mua 1én trén wung nhiét
déi tay Nam MFP. Hién may
adi vdi cAc nha khi tuong
va hai duong hee, En Ni-nhé
duoc hidu nhir la mét hién
tugag 1on twong trung cho
todn bé nhifu A6ng nudc &m
b2 mit thinh thodng gép &
vUung trung tam va aong xich
dao Thai Binh Duwong.

T lau céc rha khea hoc
d3 thdy nhidu aéng nhist 45
mit ~mwdée bidn gy Anh
budng 1&n 8&n hoan luu khi
gquy®n va sz bi€n 4di cua
theéri ti&t, khi hau. Trong théri
k¥ hoat d6ng cua En Ni-nhé,
nhiét 4% m3It nuéc bidn &
nhing viulg réng 1lén trén
Th&i Blnh Duong .cdé thd
ting 1én tir 1 g&n 7 &6 C so

mire @@ thay 4addi v& nhiét
a9 ma né cé thd anh hurdng

dudng nhfét thé& gi&i, Qua
trinh nay 14 k& gqguid tac
adong. k& hop cha gié tin ©

nudc lanh. Ho d4#t tén cho

véri mite trung binh. Tuy vao

1&n aé&n thei ti&t trén nhanh
tinh. En Ni-nhd gén lign véi
nlh!}n,g thién tai nhw han han,
ngap Ilut, v.v. NhGng tha

adi vé thoi tidt ghn véi E‘z
Ni-nhé 14 mua 16n & Pé-ru,
E-cu-a—do, trung tam Thai
Binh. Duong va aémg xich
dao Thai Binh Dwong; han
hé&n & In-Ad6-né-xi-a, Niu
Ghi-né; mua mua & midn
nhiét 4&6i ctha O-xtray-li-a
dén muén hon binh thudng
vd tng lurong may & céc
vung bidn quanh khu vie
Q?ng—Nam A gldm xudng ro
rét. )

‘Hién tlro'né

E ‘.N. h
n, l-n o

Sy xudt hién ¥n Ni-nhé
rdt khac nhau v& cuwéng dao,
thé&ri gian itdn tai va pham
vi anh hudag. Chu k¥ >xu#t
hién cQa chung khiac rhau
va adéng dao trong khodng
tr haj dén bay niam va& trung
binh tir 10 &&n 12 n&m cdb
mét dot lén xuédt hién. Cac
s8 liéu théng ké cho th&y
tir nam 1890 ird lai A&y xay
Ta it nh& 27 En Ni-nho
trong dd oé bay lin 1én.
Nhing an x3y ra gan d4Ay
nhfit Ja nam 1857 - 1958,
1963, 1965, 1988, 1972 — 1973,
1976, 1982 — 1883. En Ni-n/ho

con lién quan &&n sy dich -

chuy®n cda cac trung tam
phat sinh bio trén Thai Binh
Duong. té&i théi gian  xuit
hién va dudng &i ctaa bdo.
En Ni-nhd 13 bidu hién caa
qua trinh réng 161 va rit
phirce tap ma <o ché& chira
Huoce sang td. Tuy vAay cac
quan tric khi tueng va hai
dwong cho thiy rd méi lién

quan chat ché gilra ciac nhidu -

Adéng nhiét A4 mit nirdéc bidn
va hoan luu khi quy®n aam
ban c#u. N&u .cac bién &éng
theri tiét, khi héu gén v&i
En Ni-nhé x3y ra & vung
xich @&ao Thai Binh Duwong
khoéng ¢6 gl déng ngac nhién
nhung lai thiy hang loat cac
bign A¢ng khi hau khic nhau
x4y ra & nhirng ving céch
xa xich ‘dace Tihai Binh
Dwuong. Sy lén gquan chi#t
ché gira hién tuong En Ni.-
nhé va mét loat nhirng bié&n
adi khi héu khic thudnm
trén rham vi todn ciu '

nhirng viang 4dia ¥ cach xa
nhau lam xuft hién mot khai
niém méi: nhimg lién gquan
xa v& khi- hfu ghn w&i
FNSO (En Ni-nhé dac d&ong
Nam bé&n ciiu). Theo danh
€id buéc dAu cha Trung

- wvanh dai

tdm nghién cou khi. quydn
Hoa K¥ v& mirc 48 &nh
hudng ctia En Ni-nhé thi
O-xtray-li-a, Pé-ru, In-aé-né-
xi-a la nhitng viung bi &nh
hwéng manh, An D6, Trung
Québc, Bra-xin va adng nam
chéu Phi 1a nhiong vang bi
4nh hirdng trung binh; My,
Nhat Ban, Tay Au, Lién Xo6-
la nhirng ving bi anh
hwdng yé&u.

En Ni-nhé nam 1982 —1983
la 1én nhét ghi nhan awgc
tlx 100 mam :hay. Cac bi&n
acng thdi ti&t && Qidn ra
véi tinh chit toan ciu va
v&i cdc nudc & ven bd Thai
Binh Dwong va An Db
Duong. Cac hdu qud clia né
lau dai va cé mhitng hau qua
sinh hoc khdé @&c nguoc.

Theo ¥ ki€n ctia ti€én si
Mi-sen H. Glan, phu trach
nhém nghién cru 4nh hudng
méi trirdng —x&8 hOi cha
Trung tam nghién cwu khi
quy3n Hoa K¥, thi Viét Nam
cdng n trong vong anh
hudng cha hién tugng En
Ni-nhé. Cédc ban a8 at-lat ve
ba En Ni-nhé 1&n mhit xay
ra gin day (1957 -— 1958,
1972 — 1973 va 1882 — 1983)
<ung x&c minh ¥ kién may.
Viée daanh gia buéde diu
théng qua cac s8 liéu. khi
tuong, thay vian clka ta
trong mnhirng mam gim A8y
cang cho thfy nhidu hién
turong thoi tiét khac thudmg
xdy ra trong nhirmg thei
k¥ hoat 86ng clia En Ni-nhé.
Ngép iyt lich st mam 1971
va mgdp lut ning nam 1880,
ila nhitng mam tradc khi
dién ra hai En Ni-nhé 1én
nhét, Cac vu déng xudn &
béc bd thuéng bi Anh hudmg
x&u chia nhiduz dot rét hai
va rét dam kéo dai ~wvao
nhirmg niém trirdéc va. sau
nam xay ra En Ni-nhé. Han
han khé ning thudng xay
ra wvao nhirng. @mim 5 En
Ni-nhdé. Khé han wva mhizu
dot nong nidng kéo dai trong
theri ky 1972 — 1973 va
1982 — 1883. Viét Nam nim
tay Thai Binh
Duong, ma nudc Sm lai
lan truy@n tir rhia tady sang
dong; vi vay Anh ‘hudng
va, hdu gqud <6 th® x&y ra
sém_ & Viét Nam trirde hi
En Nji-nhé. chinh thie thé
hién. - 7 - - .

Cho dé&€n nay viéc.nghién
ciu badn chdt va du  _.bdo_
sir xu#it hién vi cirong as
hig¢n . twong En Ni-nhé cén
gap nhidu khé kh#n.” Vids
tham gia rhéi hep véi mang
Iwdi nghién ciru ®*quéc t&
vé En Ni-nhd va &&nh gia
Anh huédng clia né as: véi
Viét Nam sé dem lai nhidu
thong tin - thi&t thyc phuc
vu dy béo théi ti& dai han
va chién lugce luwong thuc,
thire phiwm, :

Phé, ti€n sl T

NGUYEN HUOU NINH
vé “Phé: ti€n =1 -
HOANG MINH HIEN®
. (Trudng dai hoc TOAng
hep Ha N§i, Tdng cuc
Khi twong—Thhuy van).
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2 THE 1997-98 EVENT

2.1 FLOW OF INFORMATION ON THE 1997-98 EL NINO WITHIN VIETNAM

In April 1997 Vietnamese authorities had been given an official document that originated from the
U.S Government about the appearance and anomaly of El Nifio. At this time, information was
also available more widely from the US mass media, NOAA and, for those with access, the
Internet. Information picked up from the US mass media was re-published by Vietnam Voice as
well as other media sources in Southeast Asia. The Hydro-Meteorology Service was receiving El
Nifio forecasts from international sources throughout 1997. In July and October 1997 reports
related to El Nifio were presented by Vietnamese scientists to spread the information to the
people. For the most part, this news and information concerned El Nifo’s global effects and not
its actual impacts on Vietnam, which would not become clearly evident until the fall.

A government document, "Document on El Nifio and its Impact," was released on 28 October
1997 (Identification Number: 5418/KTN) from the Prime Minister's Office. Signed by Vice Prime
Minister Pham Gia Khiem, this document instructed the responsible authorities—the Ministry of
Science, Technology and the Environment and the Hydro-Meteorology Service—to prepare a
report on El Nifio and La Nifia. Throughout the 1997-98 El Nifio event, the Hydro-Meteorology
Service continued to monitor weather and climate hazards affecting Vietnam following its normal
procedures and issued advisories as necessary. The first popular ENSO document was released by
the Hydro-Meteorology Service and printed by the Science and Technology Publishing House in
the year 2000 (Nguyen Duc Ngu, 2000).

On 25 September 1997 The People newspaper in Vietnam released the first news of El Nifio’s
impacts in Vietnam. On 5 November 1997, when Severe Tropical Storm Linda landed and
destroyed parts of the South of Vietnam, The People newspaper released the information and
addressed the detailed impacts of El Nifio in the Eastern Sea. Also, in The People on 11 January
1998, drought in the South of Vietnam was identified as having been caused by El Nifio. On 10
July 1998 The People mentioned the impacts of La Nifia on the rising waters of the Red River and
the Lo River in the North of Vietnam.

The Labor newspaper mentioned many events related to El Nifio in the same period of 1997-98.
“The Second El Nifio in the century, El Nifio and trends of climate change” released on 25
September 1997 and “El Niio in the final phase” on 6 June 1998 expressed special concern about
the phenomenon and placed the current event in the context of previous events. At the same time,
many articles mentioning the phenomenon were published by papers such as The Military and
New Hanoi as well as other scientific magazines including Meteorology and Hydrology Magazine
and Environmental Study Magazine.

The broadcast media has also played a role in popularizing information about the impacts of El

Nifio in Vietnam at the time of the 1997-98 event. Television, especially VTV2 that focuses on
scientific topics, developed documentaries mentioning the El Nifio and La Nifia phenomena and
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their potential impacts on the country. However, the documentaries concentrated on climate
change and global warming rather than on El Nifio and La Nifia specifically.

2.2 PREVIOUS MENTION OF EL NINO IN THE MEDIA

Prior to the interest generated by the 1997-98 event, there was little if anything published in or
broadcast by the media since the first popular article written by Dr. Nguyen Huu Ninh and
Dr. Hoang Minh Hien in The People newspaper on 21 June 1987.

2.3 TELECONNECTIONS AND EXPECTED EFFECTS OF EL NINO

Vietnam stretches along 15 degrees of latitude (from the 8.30°N to 13.20°N) and lies in an area of
the western branch of the Walker circulation within the equatorial Pacific where upward motion
dominates. In general terms, the location of Vietnam means that, in El Nifio years, rainfall and
cloud cover decrease as the vertical (upward) motion is reduced and there is an increase in
incoming solar radiation, temperature and evaporation. The situation is opposite in La Nifia years
when severe flooding and low temperatures may occur. The main affected areas are the South and
the southern plateau (the western side of the Truong Son mountains in Central Vietnam). Further
to the North, such as northern central, the Red River Delta, and the northern midland regions to
the mountainous areas of the North, the impact is not manifested as clearly.

In general terms, the main effects during El Nifio years on the seasonal climate of Vietnam are as
follows:

(a) Cloud cover decreases and rainfall levels are lower
(b) Temperatures increase as does radiation and evaporation

The impact is generally most evident during the winter half-year, with effects usually developing
toward the fall of the year in which the El Nifio warming of the equatorial Pacific becomes
evident. See also Dang Tran Duy (1998), Le Nguyen Tuong (1998) and Pham Duc Thi (1998).

Vietnam's climate has a tropical monsoon character and is affected by the Asian monsoon
structure, of which the Asian Northeast monsoon and Asian South monsoon dominate. The
monsoon dominates in the winter over North Vietnam, while the south is affected by the monsoon
in combination with the trade winds. This creates a marked difference in the weather between the
two regions and accounts for the differential impact of El Nifio and La Nifa in the north and south
of the country.

Recent studies carried out by Nguyen Trong Hieu, Tran Viet Lien, Nguyen Thi Bich Hop, Pham
Thi Thanh Huong and others have shown that the ENSO phenomenon has impacts on Vietnam by
affecting the activity of the monsoon:

- In El Nifo years, the activity of the summer monsoon is much weaker than normal. The
beginning of the summer monsoon in the territory of Vietnam often occurs in early May and
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sometimes in April. According to a study by Nguyen Thi Bich Hop, in El Nifio years the
length of monsoon is usually longer.

- For the winter monsoon, there is no specific and complete study of the relationship of the
monsoon with ENSO but, recently, in El Nifo years, the impact of the winter monsoon on
Vietnam has decreased in terms of frequency and intensity.

- The activity of atmospheric turbulence during the monsoon is not only a characteristic of
Vietnam's climate but also of Southeast Asia. It consists of tropical cyclones, tropical
convergence, polar fronts and tracks and some other local turbulence such as whirlwinds,
storm surges and thunderstorms. During El Nifio episodes, the occurrence of these
phenomena tends to be decreased.

The effect of El Niflo and La Nifia on storm occurrence is one of the most important impacts of
these phenomena as far as Vietnam is concerned.

The Western North Pacific is one of the most productive (and violent) areas of tropical cyclone
formation in the world accounting for 36% of the global average cyclone numbers. The
Vietnamese and South China coastal areas are exposed to storms from two source regions,
namely the North Pacific Ocean and the Eastern Sea (i.e., South China Sea). ENSO events affect
various characteristics of storm activity in the Western North Pacific, Eastern Sea and in Vietnam.
The appearance of warm and cool sea surface temperature anomalies over a large area of the
central equatorial Pacific causes changes in the origin of formation and in the frequency, intensity,
track and other characteristics of observed cyclones in these regions. The cyclone season extends
from June to November and the month with the highest frequency of formed storms, on average,
is August.

The following are the main characteristics of storm climatology during El Nifio years, expressed
relative to the climatology in La Nifia years. This assessment is based on recent work by Hoang
Minh Hien (reported in Nguyen Huu Ninh et al., 2000); see also Pan (1981, 1986), Chan (1985),
Li (1987), Chontyin (1988), Hoang Minh Hien and Nguyen Huu Ninh (7990), Nishimori and
Yoshino (71990), Lander (1994), Schroeder and Yu (1995), Bui Minh Tang (1998), Harris (1998)
and Nguyen Duon Toan (71998).

- In El Nifio years, when there are warm anomalies of sea surface water in the central
equatorial Pacific, the origin of storms has a clear tendency to shift to the southeast. The
storms are formed further from the Eastern Sea, especially in the later months of the year,
so less storms impact on the Eastern Sea and Vietnam than in normal or La Nifia years
(Figures 4 and 5).
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Figure 4 - Tracks of tropical storms - October - in the last ten El Nifio events

Source: Climate Research Center, Institute of Meteorology and Hydrology
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Figure 5. Tracks of tropical storms - October - in last ten La Nifia years

Source: Climate Research Center, Institute of Meteorology and Hydrology

In El Nifo years the average intensity and the strongest intensity (the highest class) of storms
are stronger than in La Nifia years, and the place where the storms reach their strongest
intensity shifts clearly to the southeast, nearer to the warm sea surface temperature anomalies
in the central equatorial Pacific.

In El Niflo years the activity of storms is concentrated in three summer months from July to
September; the activity of storms in October and November is much weaker (Figure 2). In La
Nifia years, it is most strong in October and November.

In El Nifo years the number of cyclones making landfall on the Vietnamese coastline in all
parts of Vietnam is lower than average (Figure 6). In La Nifia years, the number of landfall
storms in all regions of Vietnam is higher than in El Nifio years, especially for the southern
region where the frequency of landfall storms is nearly two times higher than in El Niflo years.

In El Nifio years, the storms making landfall in Vietnam are concentrated in summer months
(Figure 5). The month with highest frequency of landfall in Vietnam storms is September. In
October and November, the number of landfall in Vietnam storms decreases. In La Nifia years,
the landfall storms are concentrated in the later months of the typhoon season. The month
with highest frequency of landfall storms is October. The frequency of landfall cyclones in
November is also high, nearly equal to the frequency in October.
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- In EI Nifo years, the intensity of cyclones at the moment of landfall is strongest, whereas in La
Nifia years it is weakest.

Figure 6 - Monthly frequency of landfall tropical cyclones in Vietnam
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Source: Climate Research Center Institute of Meteorology and Hydrology

- In September in El Nifio years, landfall storms are formed at longitudes near to Vietnam,
more than a thousand kilometers closer to Vietnam than in other years. It is the month
with the highest ratio of storms occurring in the Eastern Sea that make landfall in
Vietnam.

The impact of the ENSO phenomenon on Vietnam is a complicated issue and the above
comments are based on initial research. Many other studies are in the beginning phases. There
should be more advanced studies for the whole region in order to develop comprehensive reliable
conclusions that would serve as a basis for future research, especially concerning weather and
climate forecasts and environment. Overall, the Vietnamese scientific community would conclude
that El Nifo has a serious impact on Vietnam, but much remains to be understood about its direct
and indirect effects on the country.

2.4 CLIMATE-RELATED ANOMALIES AND IMPACTS OF
THE 1982-83 EL NINO EVENT

This account of the impact of the 1982-83 El Nifio event is based on recent analysis of climate
data for the period. There is no record of socio-economic impacts directly related to the event at
that time, as the phenomenon was not recognized then. The impact of the1 982-83 El Nifio on
Vietnam was, however, relatively clear in the country’s climate records.
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The 1982-83 El Nifio event started in April 1982 when the sea surface temperatures (SSTs) in the
NINO3 and NINO3.4 indicator areas increased by 0.5°C. At the same time, the Southern
Oscillation Index (SOI) was converting from positive to negative values, with the value lower
than -5. Based on the anomalies of SST and SOI, the El Nifio of 1982-83 started in April 1982
and ended between June and July 1983. The peak of El Nifio occurred in January 1983 when the
maximum of the SST variation in NINO3 reached +3.6°C and then decreased a little but increased
in May and reached a second maximum of +2.4°C. By the end of June 1983, the SST anomaly in
NINO3.4 decreased to 0.5°C (Figure 7).

Figure 7 - Variation of SST anomalies in NINO 3 and NINO 3.4 regions in the 1982-83 El
Nifio episode
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Source: Climate Research Center Institute of Meteorology and Hydrology

If the Walker circulation in the Pacific is assessed by SOI, the converse episode of the Walker
circulation correlative to El Nifio started in May when the SOI decreased to -10. This index
reached a minimum in February 1983 and then increased. In May 1983 the SOI passed the value
of 0 and then decreased a little and reached a second minimum in July with a value of -5. This
showed that the Walker circulation anomaly reached its strongest point in July and then decreased
rapidly. In May 1983 the Walker circulation returned to a normal situation. Afterwards, it
decreased a little and reached a second minimum in July. The circulation was in a stable, normal
situation by September 1983 (Figure 8).
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Figure 8 - Variation of SOI in the 1982-83 El Nifio Episode
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Therefore, the changes related to this El Nifio were evident in both the sea and the atmosphere
and lasted for 12-13 months (May 1982 to April/May 1983).

Changes in Vietnam's climate associated with the anomaly of the 1982-83 El Niflo were as
follows:

During an El Nifio episode, the decrease of convection in the west branch of the Walker
circulation in the western Equatorial Pacific, especially with the appearance of subsidence in
combination with the decrease of monsoon activity in Southeast Asia, reduces the cloud cover. In
Vietnam, the reduction of cloud cover was clear in some regions, such as the South and the
southern plateau, from September/October 1982 to May/June 1983. This is shown by variation in
both low clouds and cloud cover in general (Figures 9 to 14). The anomaly of low clouds from
September 1982 to June 1983 and the cloud cover from October 1982 to May 1983 were both
negative. The effects occurred 4-5 months later than suggested by the onset of the El Nifio event
in the Eastern Pacific. In other regions such as in the North, there were no clear indications of El
Nifio impacts; those in the South and the southern plateau were clearer. In Central Vietnam,
reactions of regional and local climate conditions to the impact of El Nifio were not typical for the
whole country but the cloud cover was sharply decreased for a longer time than elsewhere.
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Variation of overall cloud cover anomalies
in 1982-1983 EI Niio Episode
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Figure 9. Variation of overall cloud cover anomalies in 1982-83 El Nifio Episode in Cau
Mau, Buon Ma Thuat and Can Tho

Source Figures 9-45: Climate Research Center Institute of Meteorology and Hydrology

Cloud cover (0.1 ball)

Months

‘ OCantho ®BMT O Camau ‘

Figure 10. Variation of low cloud anomalies in the 1982-83 El Nifio Episode in Caumau,
Buon Ma Thuat and Can Tho
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Figure 11. Variation of overall cloud cover anomalies in 1982-83 El Nifio Episode
in Phu Lien, Hanoi, Vinh and Dien Bien
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Figure 12. Variation of low cloud cover anomalies in the 1982-83 El Nifio Episode
in Phu Lien, Hanoi, Vinh and Dien Bien
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Figure 13. Variation of overall cloud cover anomalies in 1982-83 El Nifio Episode
in Hue, Da Nang and Quang Ngai
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Figure 14. Variation of low cloud cover anomalies in the 1982-83 El Nifio Episode
in Hue, Da Nang and Quang Ngai
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As a consequence of the decrease of low clouds, rainfall was reduced. Rainfall in 1982 was
remarkably lower than the average value in many regions in the South and Central Vietnam,
including the coastal zone and the southern plateau. Rainfall was reduced around October 1982 to
May 1983 for the South and southern plateau. In the southern coastal zone and the midlands,
rainfall was reduced earlier than elsewhere, even in the rainy season toward the end of the year,
from June/July 1982 to May 1983 (Figures 15 to 17).
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Figure 15. Variation of rainfall anomalies in 1982-83 El Nifio Episode in Can Tho, Buon
Ma Thuat and Ca Mau
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Figure 16. Variation of rainfall anomalies in 1982-83 El Nifio Episode in Da Nang and

Quang Ngai
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Figure 17. Variation of rainfall anomalies in 1982-83 El Nifio Episode in Dien Bien and

Hanoi
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Figure 18. Variation of rainfall anomalies in 1982-83 El Nifio Episode in Phu Lien and Vinh

Due to the decrease of cloud cover and rainfall, solar radiation levels increased and the period of
generally sunny days lasted longer than normal. An estimation of total sunshine duration in 1982
and 1983 carried out by meteorological stations in the South and southern plateau shows that
sunny days dominated from November 1982 to June/July 1983 (Figure 19)
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Figure 19. Variation of sunshine anomalies in 1982-83 El Nifio episode in Can Tho, Buon
Ma Thuat and Ca Mau
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These impacts caused increasingly high temperatures. This is easy to detect by the variations in
the data. Temperatures increased clearly from September/October 1982 to September 1983,
especially by the end of winter and the beginning of spring. The coastal zone of the Central and
the northern part of the South were affected slightly but the impacts were not typical or as
concentrated as those of the south and southern plateau (Figure 20 to 23).
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Figure 20. Variation of average temperature anomalies in 1982-83 El Nifio Episode
in Buon Ma Thuat, Ca Mau and Can Tho

Vietnam - 37



Temperature (oC)

Months

OHue W Danang OQuangngai

Figure 21. Variation of average temperature anomalies in 1982-83 El Nifio Episode
in Hue, Da Nang and Hanoi
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Figure 22. Variation of average temperature in 1982-83 El Nifio Episode in Hanoi and Dien

Bien
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Figure 23. Variation of average temperature in 1982-83 El Nifio Episode in Phu Lien and
Vinh

Evaporation in 1982 and 1983 was affected partly by the integrated impacts of El Nifio in
Vietnam (Figure 24).
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Figure 24. Variation of evaporation anomalies in 1982-83 El Nifio Episode in Can Tho,
Buon Ma Thuat, Da Nang and Hanoi
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The number of tropical cyclones in Western North Pacific in 1982 and 1983 was less than average. For
the Eastern Sea and Vietnam, the impact of tropical cyclones was clearly reduced in 1982. However, in
1983 the number of cyclones was not reduced clearly and more than the average occurred as the
typhoon season in 1983 was associated with the beginning of La Nifa (Figure 25).
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Figure 25. Tropical cyclone number active in 1982-83 El Nifio episode

In short, El Nifio in 1982 and 1983 had serious effects on Vietnam. The impact of El Nifio had
been typically that indicated by the anomaly of climate elements including temperature, cloud
cover and rainfall. However, according to this assessment, the impact of El Nifio in 1982 and
1983 took place 4-5 months later than indicated by the start of the event in the eastern Pacific.
The impacts were clear in the South while those in the North were not as well expressed. The
impacts on the coastal zone in Central Vietnam were different from those in the South and the
North.

2.5 CLIMATE-RELATED ANOMALIES AND IMPACTS OF
THE 1997/98 EL NINO EVENT

El Nifio 1997-98 started in May 1997 and finished around June/July 1998, lasting for 12-13
months. The intensity of the El Nifio episode reached its climax in December 1997 until January
1998. Though similar to El Nifio 1982-1983, the 1997-98 El Nifio in the beginning was stronger
and the event finished relatively earlier (Figure 26).
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Figure 26. Variation of SST anomalies of NINO 3 region in El Nifio Episodes

The SOI had some similar properties. However, as shown in Figure 27, El Nifio 1997-98 started
sooner than normal, from April 1997 before the SSTA of NINO 3 region passed 0.5°C, and
reached its climax later than expected in February 1998. Based on the anomaly of the SOI, the
end of the 1997-98 El Nifio was in May 1998, which was earlier than for the El Nifio 1982-83.
Then it changed to a new La Nina episode. This transition was slightly different from the
situation following the 1982-83 event. The Walker circulation anomaly in this El Nifio episode
showed a relatively weaker period, from July to December 1997 after the SOI had reached its first
minimum in July 1997. The anomaly of the Walker circulation in its reverse state would have had
some specific impacts on the climate anomalies in the western equatorial Pacific in general and
Vietnam in particular.
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Figure 27. Variation of SOI in 1982-83 and 1997-98 El Niiio episodes

The following is the initial assessment on Vietnam's climate, during El Nifio, in some of the main
regions.

As noted above, the appearance of El Nifio affected changes in the Walker circulation in the
equatorial Pacific. Under normal conditions, the western equatorial Pacific is where upward
motion of the atmosphere dominates. The air mass at low levels from the east is lifted in the west
then descends when returning to the east. The upward motion creates condensation caused by the
reduction of temperature. Massive clouds are developed, especially cumulous clouds with
potential for a high volume of rainfall. Low clouds under the altitude of 2km also have a tendency
to form.

When El Nifio occurs, the Walker circulation is reduced, even reversed. In the western equatorial
Pacific, the upward motion anomaly is decreased notably, even changed to a downward direction
due to changes in the circulation. In this area, clouds are developed in great number; cloud cover
is relatively high, especially low clouds. Annual rainfall is fairly high. But when El Nifio occurs,
the cloud cover is reduced; it may even be cloudless in areas of upward motion of the atmosphere.
Therefore, clouds are a relatively sensitive climate element with regard to ENSO. Thus, in order
to analyze the impact of ENSO in Vietnam, cloud must be analyzed first, especially low clouds.
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According to the anomaly of cloud variation, the low cloud amount estimated at the
meteorological stations in 1997-98 shows that in the South and southern midlands, low cloud
cover decreased from November 1997 - May 1998 with a negative variation indicated at most
stations. This proves that, in these areas, the anomaly of convective motion in the atmosphere has

decreased remarkably. The overall cloud cover indicates continuously negative variations in
March (Figures 28, 29, and 30).
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Figure 28. Variation of overall cloudiness anomalies in 1997-98 El Nifio Episode in CanTho
and Buon Ma Thuat
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Figure 29. Variation of overall cloudiness anomalies in 1997-98 El Nifio Episode
in Hue, Da Nang and Quang Ngai
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Figure 30. Variation of overall cloudiness anomalies in 1997-98 El Nifio Episode in Hanoi,

Phu Lien, Vinh and Dien Bien
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This was similar to the 1982-83 El Nifio—despite the fact that the 1997-98 EI Nifio was active
from May to November 1997; it was only by the end of this year that the impact on Vietnam was
clearly seen. This proves that the impact of El Nifio 1997-98 was less and happened in a later
phase in comparison to the main adjacent areas of the equator in Indonesia, New Zealand and
Australia.

Farther to the north, the impact of El Nifio 1997-98, as expressed by cloud cover, was not as clear
as in the South. In the North, negative variations of low cloud amount also occurred in some
months but it was not continuous. This assessment is not true, if only the overall cloud cover is
analyzed (Figures 31, 32 and 33). In the coastal zone of Central Vietnam and in the South, the
low cloud anomaly clearly expressed the impact of El Nifio. Negative variations were estimated in
many regions from October 1997 until the end of the episode (May/June 1998). But this property,
however, is not shown if assessing the overall cloud cover.
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Figure 31. Variation of low cloudiness anomalies in the 1982-83 El Nifio Episode
in Can Tho, Buon Ma Thuat and Ca Mau

Vietnam - 45



N A O
o O O o

-20
-40

Cloudines (0.1 ball)

-60
-80

-100
OHue W Danang O Quangngai Months

Figure 32. Variation of low cloudiness anomalies in 1982-1983 El Niiio Episode
in Hue, Da Nang and Quang Ngai
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Figure 33. Variation of low cloudiness anomalies in 1982-1983 El Nifio Episode in Hue, Da
Nang and Quang Ngai
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Sea level rise in general and rainfall in particular are other indicators of the anomaly in convection.
The convective cloud anomaly is the basis of a different type of rain, particularly heavy showers
and high rainfall amounts. Therefore, a decrease in convection in the western branch of the
Walker circulation during El Nifio episodes will reduce cloud cover, especially low cloud, and
decrease rainfall.

An assessment of rainfall variation estimated by meteorological stations in the South and southern
plateau shows lower rainfall in comparison to the average during the period of November 1997 to
May 1998. In the South and southern plateau, the dry season is the hottest period of the year. The
climax occurs in March and May in which May is the beginning of the period where the summer
monsoon and rainy season take place. In the coastal zone of Central Vietnam, the beginning of the
period is a short period of 'gentle' rain, separated from the main rainy season, which starts from
August to September by a hot and dry period caused by weather fronts. After the hot and rainless
period, the onset of the rainy season becomes very important to ecosystems in general and
agricultural activities in particular. The onset of the rainy season is a relatively sensitive period in
the demand for water supplies in many regions in Vietnam, especially in the southern plateau and
coastal zone of Central Vietnam. When the rainy season comes late, the dry season lasts longer;
and in combination with the climax of the hot period, is likely to cause drought. In the coastal
zone of Central Vietnam, the loss of the early ‘gentle rain’ means the loss of a summer crop
(Figures 34 and 35).
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Figure 34. Variation of rainfall anomalies in 1997-98 El Nifio Episode
in Can Tho, Buon Ma Thuat and Ca Mau
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Figure 35. Variation of rainfall anomalies in 1997-98 El Nifio Episode in Hue and Da Nang

In the South, low rainfall during the dry season does not affect the balance of water needed in the
year, but it does serve to decrease the impact of the hot season in the region. Especially when the
water supply in the beginning of a dry season is lost, water needs would be an important
consideration. El Nifio in this region, however, did not decrease the rainfall of the whole year but
greatly affected water needs in the beginning of the rainy season or shortened the rainy season. All
of these anomalies caused serious impacts on forest ecosystems and the areas of industrial
plantations.

In addition to decreased clouds and rainfall, sunny days are increased as well. This is indicated
clearly in the South and southern plateau. Most of the meteorological stations in the South
estimated that the sunny hours from November 1997 to June 1998 were all higher than average
monitored through years. During this period, December 1997 and January 1998 had the highest
perturbations (Figures 36 and 37).
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Figure 36. Variation of sunshine anomalies in 1997-98 El Nifio Episode in Can Tho,

Buon Ma Thuat and Ca Mau
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Figure 37. Variation of sunshine anomalies in 1997-98 El Nifio Episode in Hue, Da

Nang and Quang Ngai
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An integrated assessment of these elements has been carried out and shows that there is an
increase of temperature in many regions during an El Nifio episode. In the South and southern
plateau, positive anomalies of temperature began in August 1997 and lasted to August 1998.
During this period, temperatures increased rapidly in January and February 1998. Positive
variations reached a peak in January 1998. In the coastal zone of Central Vietnam, positive
variations were stable from October 1997 to August 1998 and the peak was reached in the first 3
months of 1998. In the provinces of the North, particularly, positive variations lasted for the
whole year and did not occur in a concentrated period as happened in the South.

According to an announcement of the World Meteorological Organization, on 16 December 1999,
global warming is still occurring and is increasing. The decade of the 1990s had the highest average
global temperature in the 20™ century. During this decade, the last 5 years reached the highest average
temperature. The year 1998, in particular, was the year of peak of global warming in the 20th century
with a global temperature anomaly that reached 0.58°C over the 1961-90 mean. This indicates that the
atmospheric temperature anomaly in the year 1998 contributed to the global warming process. In many
regions, positive variations were not recorded or not clearly expressed. This is shown in the North of
Vietnam, as above-mentioned, where El Nifio did not greatly affect other climate elements. However,
positive anomalies of temperature occurred during 1997-98. The anomalies of temperature in 1997 and
1998 in the South show that, during the El Nifio episode (October 1997 to May 1998), the positive
temperature anomalies increased remarkably with the peak in January 1998 (Figures 38 to 41).
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Figure 38. Variation of average temperature anomalies in 1997-98 El Nifio Episode
in Can Tho, Buon Ma Thuat and Ca Mau
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Figure 39. Variation of average temperature anomalies in 1997-1998 El Nifio Episode
in Hue, Da Nang and Quang Ngai
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Figure 40. Variation of average temperature anomalies in 1997-98 El Nino Episode
in Hanoi and Phu Lien
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Figure 41. Variation of average temperature anomalies in 1997-1998 El Nifo Episode
in Vinh and Dien Bien

Due to the increase of radiation and temperature, evaporation also increased from water surfaces.
The anomaly of evaporation was evaluated for some meteorological stations in Vietnam. Despite
the data from these stations, it is not possible to express the amount of evaporation from the
water surface but there is an overview of the anomaly of this element (Figures 42 and 43)
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Figure 42. Variation of evaporation anomalies in 1997-98 El Nifio Episode
in Can Tho, Buon Ma Thuat and Ca Mau
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Figure 43. Variation of evaporation anomalies in 1997-98 El Nifio Episode
in Hanoi, Vinh and Dien Bien

Alongside the basic climatic elements, some of which were analyzed above, El Nifio 1997-98 also
affected other climatic elements in Vietnam. First of all, the impact of El Nifio on tropical
cyclones in the Western North Pacific, especially tropical cyclones in the Eastern Sea affecting the
Vietnamese territory, was considered (Figures 44 and 45). El Nifio 1997-98 started in May 1997.
May is the beginning of typhoon season in the Western North Pacific in general and the Eastern
Sea in particular. Therefore, in the year 1997, El Niio affected the typhoon season. In the Eastern
Sea, the typhoon season came later than normal (in June) when tropical cyclones occurred in the
area. [The total number of tropical cyclones in 1997 was less than the average estimated through
the years].
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Figure 44. Variation of tropical cyclone number in El Nifio episode in the Northwest Pacific
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Figure 45. Tropical cyclone number in average and in 1997-98 El Nifio episode
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Severe Tropical Storm Linda landed on the southern tip of Vietnam on 1 November 1997, with
winds among the highest of the 20™ century, bringing about the loss of labor productivity and
property. Linda was an unusual phenomenon due to the late appearance of tropical cyclones in
November in the southern part of the Eastern Sea. As mentioned above, the typhoon season was
active in Western North Pacific and the Eastern Sea and lasted from June to November with the
peak occurring in August and September. November is the end of the typhoon season in the
Eastern Sea with the active center shifted to the south near the Equator.

Tropical cyclones that occur in this region tend to be weak and are considered as low-pressure
depressions, especially transversal tropical cyclones that could reach the coast of Vietnam.
Because of this, fishermen in Vietnam’s coastal zone did not notice the storm. Severe Tropical
Storm Linda landed in Vietnam with a high intensity; its highest wind speeds reached force 10.
Tropical cyclone landings in the south of Vietnam with force 10 winds are fairly rare. The
probability of force 10 winds is about 0.01 or once every 100 years. Although tropical cyclone
numbers may be decreased, the appearance of unusual typhoons will generate unpredictable
losses.

In 1998, due to the impact of La Nifa, the number of tropical cyclones in Western North Pacific
in general and in the Eastern Sea in particular has increased in comparison to the year 1997. The
impact of El Nifio caused the typhoon season in 1998 to begin later than normal.

Overall, during the main part of El Nifio (May 1997 to May 1998), the total number of tropical
cyclones that occurred in Western North Pacific in general and in the Eastern Sea in particular
was lower. Thus, the impacts on Vietnam during the 1997-98 El Nifio were weaker than the
average estimated through the years.

Drought is a serious climate and is often associated with El Nifio. First of all, the decrease in
rainfall, especially in the South and the coastal zone of Central Vietnam, occurred in the beginning
of the rainy season (the short period of ‘gentle rain’) and caused the harsh dry season to last for a
long time, even extending into the next dry season in the coastal zone of the Central. Along with
the decrease in rainfall, continuous rainless periods lasting for many days developed with high
temperature and high evaporation and caused the development of drought. El Nifio 1997-98
brought about a serious drought that lasted from the end of 1997 to mid-1998 in the South,
southern plateau and the coastal zone of Central Vietnam.
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The following is a listing of the impact of El Nifio and La Nifia 1997-98 in Vietnam

Table 1 - The Impact of El Nifio and La Nifia 1997-98 on Vietnam

Date Event Description
reported
06/30/97 |Sea level rise and high tide [Dike landslides in Bach Long commune, Giao Thuy

district and Hai Trieu Commune, Hai Hau district,
Nam Dinh Province, 500 meters slide

06/30/97 [Heavy rain 20,000 ha of cultivated land flooded in Kinh Mon,
Kim Thanh, Thanh Ha, Tu Ky and Chi Linh districts,
Hai Duong Province

06/30/97 [Water level rise in the rivers, |Dike collapsed in Ha Nam Province, 1,500 ha of

3 alarm level

cultivated land completely flooded, 1,500 ha
partially flooded

06/30/97 [Heavy rain and high tide 2,000 seeded field flooded in Tien Lang, Vinh Bao,
An Lao districts, 3,000 ha of paddy land in Hai
Phong flooded

06/30/97 | Tropical low pressure, water | Effects on paddy land in Mekong Delta

level rise

07/10/97

Sunny and hot weather
continuously, low water
level

Dike collapsed and cracked in Phu Thinh, Mai
Dong, Tong Tran districts, Hung Yen Province, Ly
Nhan district, Ha Nam Province, Yen Phong district
in Bac Ninh Province, Viet Tri district, Ha Tinh
district and many others

07/31/97

Lo River level rise

Floods in Tuyen Quang Province, 1000 ha of
cultivated land flooded in 34 communes of Chiem
Hoa, Ham Yen, Yen Son, Son Duong districts and
Tuyen Quang township

09/26/97

Typhoon Fritz

30 houses damaged in Da Nang city

09/26/97

Typhoon Fritz

30 houses damaged in Quang Ngai Province
200 ha of cereal land lost
10 boats sunk, 7 broken, 3 stranded

TV station, cultural house, schools, police station
and households broken-down in Quang Ngai
Province
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Date
reported

Event

Description

11/05/97

Typhoon Linda in Cau Mau

27 people dead in Ca Mau Province
130 people missing
133 people wounded in Ca Mau

19500 ha of paddy land rotten, 4,400 ha. of
aquacultural farming destroyed

84 boats sunk and damaged

11/05/97

Typhoon Linda in Kien
Giang

39 people dead
217 people missing
18 people wounded

2427 houses dilapidated, 76 school classes, 4
warehouses destroyed

1031 boats missing

11/05/97

Typhoon Linda in Bac Lieu

9 people dead

10 people wounded

17000 houses damaged

47000 ha of paddy land with rotting crops

11/05/97

Typhoon Linda in Dong
Thap

3 people dead

10 people wounded

300 houses damaged
2000 ha of garden rotted

11/05/97

Typhoon Linda in Ben Tre

14000 ha of sugarcane rotted

Road damaged and destroyed affecting
transportation

11/05/97

Typhoon Linda in Tra Vinh

200 houses damaged
6 boats sunk

Road flooded to 0.8 meter, 100 km of highway
damaged

11/05/97

Typhoon Linda in Soc Trang

153 meters of dyke destroyed, 100 km of sea dyke

landslide, flooding in broad areas

11/05/97 | Typhoon Linda in Tien 16 boats sunk
Giang 105 meters of stone embankment damaged in Tien
Giang Province
11/05/97 | Typhoon Linda in Can Gio, |11 people missing

Ho Chi Minh City, sea level
rise

142 houses destroyed
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Date Event Description
reported

11/05/97 | Typhoon Linda in Ba Ria, {248 houses flooded
Vung Tau

11/05/97 | Typhoon Linda in Ba Ria, {383 houses destroyed
Vung Tau, Con Dao island

03/07/98 |Whirlwinds in the South Whirlwinds broke 4,128 rubber trees during
harvesting. The hot drought lasted for a long time;
5064 rubber trees dead; 4000 ha lost leaves; lost
1200 tons of latex

07/03/98 [High rainfall in Muong Te, [Flash floods in Yen Bai, Lao Cai, Lai Chau. In June
Lai Chau Province, 372mm |in Hanoi the rainfall reached 614 mm,
in 10 days 155.8%compared to average annual. In Central

average rainfall volume about 100-105 mm, in Ho
Chi Minh city from 21 to 30 June is 233mm

07/14/98 |Water level rise in the Red [Flooding in residential areas
River, Hanoi, 10.97m

07/14/98 |19-30 June, flash flood on  |50000 m’ landslide in Lao Cai and Yen Bai
highway No32 Provinces

07/21/98 |Low water level in the Red |Low water level in the reservoirs
River, Thai Binh, Pha Lai

07/21/98 |Dry and hot weather in the [23600 ha of summer crops affected by drought in

Central, low rainfall the Central
Lack of water supply in parts of Ha Tinh, Quang
Binh and Quang Tri
07/22/98 [Drought in the Central 7000 ha in Quang Binh, 10,000 ha in Quang Tri and
region 7000 ha in Ha Tinh and 15000 ha in Hung Yen
affected

31 shallow reservoirs in Quang Binh

Source: The People newspaper in 1997 -1998
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Table 2 - Loss caused by disasters in 1997

August 1997

Events Date reported Affected Provinces Description
Flood in the central part of
River Flood 5 Quang Ngai, Binh Dinh, Phu Vletnam,. resulting in 28
November 1997 05-Jan-98 Ven. Khanh Hoa people killed, 983 houses
’ destroyed and over 10,000
ha of paddy destroyed
An Giang, Ba Ria - Vung Major disaster in the
Tau, Bac Lieu, Ben Tre, southern tip of Vietnam with
Binh Dinh, Binh Thuan, Ca b ¢
778 people killed and 2132
Mau, Can Tho, Dong Thap, cople missine. Over
Typhoon Linda 1 Ho Chi Minh City, Khanh ~ [ooP &
06-Jan-98 ) . 300,000 houses and almost
November 1997 Hoa, Kien Giang, Long An,
. 22,000 ha of paddy
Ninh Thuan, Phu Yen, .
Quang Binh, Quang Ngai destroyed. Economic
uang , Juans wedl, damage almost US$600
Soc Trang, Tien Giang, Tra million
Vinh, Vinh Long
Flash Flood 5 ) 1 person killed, 4 houses
October 1997 10-Oct-97 Yen Bal destroyed
River Flood 25 . 2 persons killed, 78 houses
September 1997 25-Sep-97 Binh Thuan destroyed
Typhoon in the central part
Typhoon Fritz Da Nang, Quang Ngai, of Vietnam resulted in 42
25 September  |02-Oct-97 Quang Nam, Hue, Quang  |people killed, 2 persons
1997 Tri, Quang Binh, Kon Tum |missing and 482 houses
destroyed
Storm 4 1 person killed, 8 injured and
September 1997 05-Sep-97 Quang Nam 168 houses destroyed
Storm 1 .
September 1997 10-Sep-97 Phu Tho 1 person killed
Flash Flood 29 . 26 houses destroyed in the
August 1997 10-Sep-97 Lai Chau North of Vietnam
. 74 houses destroyed and
River Flood 28 28-Aug-97 Soc Trang more then 5000 ha of paddy
August 1997
destroyed
2 persons killed and 9
Storm 23 August 29-Aug-97 Ca Mau persons missing. 500 ha of
1997
paddy destroyed
River Flood 23 . .
August 1997 23-Sep-97 Quang Nam River flood in Quamg Nam
. Ha Noi, Hai Phong, Lang .
Typhoon Zita 23 26-Aug-97 Son, Ha Tay, Hai Duong, 6 persons killed and over

Hung Yen. Ha nam. Thai

4500 ha of paddy destroyed
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Events Date reported Affected Provinces Description
Binh, Thanh Hoa, Binh Dinh
Storm 20 August| 25-Sep-97 Nghe An 2 persons kll!ed and 7
1997 persons missing
Flash Flood 20 ) .
August 1997 27-Aug-97 Kien Giang 405 houses destroyed
. 9 persons killed, over 6800
iweisfllo ; ;171 8 18-Aug-97 Phu Tho houses destroyed and over
e 4000 ha of paddy destroyed
Flash Flood 11 .
August 1997 11-Aug-97 Lai Chau 78 houses destroyed
. 12 persons killed, 5238
igelisltjllo ;);179 09-Aug-97 Dong Thap, An Giang houses destroyed and over
£ 3000 ha of paddy destroyed
Typhoon Victor . 3 persons killed and 1 person
7 August 1997 07-Aug-97 Binh Thuan missing
Storm 3 August
1997 13-Aug-97 Can Tho 48 Houses destroyed
lsgt;);m 3 August 03-Aug-97 Thai Binh 9 schools destroyed
Ha Noi, Hai Phong, Vinh
River Flood 31 Phuc, Bac Giang, Bac Ninh, {1915 houses destroyed. Over
Tulv 1997 31-Jul-97 Hai Duong, Hung Yen, Nam 53,000 ha of paddy
wy Dinh, Ha Nam, Ha Tay, inundated
Ninh Binh
Flash Flood 30 1 person killed and 96
July 1997 01-Sep-97 Son La houses destroyed
Hail Storm 30 . 2 persons killed and 151
July 1997 30-Jul-97 Lao Cai houses destroyed
Flash Flood 28 ) 1 person killed and 635
July 1997 28-Jul-97 Binh Phuoc houses destroyed
Flash Flood 22 30-Jul-97 Lao Cai, Thai Nguyen, 2 persons killed and 13
July 1997 Tuyen Quang houses destroyed
Hail Storm 21 . . .
July 1997 08-Apr-97 Ninh Binh 2 persons killed
Hail Storm 15
July 1997 05-Aug-97 Ben Tre 15 houses destroyed
Flash Flood 9 01-Oct-97 Bac Can, Lai Chau, Yen Bai,|1 person killed and 111
July 1997 Ha Giang, Son La houses destroyed
Flash Flood 24 .
Tune 1997 01-Aug-97 Lai Chau 15 houses destroyed
Hail Storm 14 [25-Jun-97 Lam Dong 2 persons killed and 11
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Events Date reported Affected Provinces Description
June 1997 houses destroyed
Hail Storm 7 19-Jun-97 Phu Tho 53 houses destroyed
June 1997
iarllsehlglg;) d2 01-Aug-97 Lai Chau 7 persons killed
iagé Slt909r;n ! 26-Jul-97 Ha Giang 1 house destroyed
S 10 Jovayo7can o
KIE}II ?t909r;n 17 30-May-97 Phu Tho cllezet:rr(s)g]reldkilled and 5 houses
KI;:}I] ?t909r;n 13 27-May-97 Quang Nam, Quang Tri floies res:r(llse;irl(l)eycignd 17
e e
KI/[?}I/ ?EO;;H 4 04-May-97 Quang Ngai 45 houses destroyed
Hail Storm 4 12-May-98 Cao Bang, Vinh Phuc, Lang |1 person killed and 6 houses
May 1997 Son destroyed
i s i
KI/[a:}l/ ?EO;;H ! 01-Aug-97 Lai Chau 135 houses destoyed
igirlﬂslt (9)r9r;1 24 24-Apr-97 Son La 7 houses destroyed
e e M 1
aiSens! Bramos i Nawes e e
e e
igirlﬂslt (9)r9r;1 13 13-Apr-97 Vinh Long 26 houses destroyed
;Igirlﬂsf gr9r;1 3 03-Apr-98 Hoa Binh 16 houses destroyed
;Igirlﬂsf gr9r;1 ! 01-Apr-98 EﬁuCc}iang, Lang Son, Vinh 80 houses destroyed
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Events Date reported Affected Provinces Description
Flash Flood 27 . Paddy inundated and fish
March 1997 08-Jan-97 Lai Chau ponds destroyed
Hail Storm 17 . 1 person killed and 9 houses
March 1997 17-Mar-97 Ha Tinh destroyed
Flash Flood 17 .

March 1997 08-Jan-97 Lai Chau 21 houses destroyed
Hail Storm 16 16-Mar-97 Ha Giang, Tuyen Quang, 6 persons killed and 125
March 1997 Bac Can, Son La houses destroyed

Hail Storm 5 .

January 1997 27-Jan-97 Thanh Hoa 2 persons killed

Source: UNDP Disaster Management Unit, Vietnam
According to the above assessment, the following conclusions can be made:

- El Nifio 1997-98 was one of the strongest in the 20th century. It was relatively similar to El
Nifio 1982-83 and lasted about 13 months from May 1997 to May 1998. It ended quickly and
the sea surface conditions were conducive to a La Nifia episode.

- El Nifio 1997-98 had serious impacts on Vietnam, especially in the South of Vietnam of which
Mekong Delta and southern plateaus are typical regions.

- The typical impact was a decrease in cloud cover and, therefore, convective cloud formation,
accompanied by a decrease in rainfall and in the total number of rain days. There was also an
increase in radiation at the ground and in air temperatures.

- Besides the surface temperature anomaly due to the impact of the 1997-98 event, it is
necessary to consider extreme phenomena considered as disasters, e.g., tropical cyclones and
drought.

The impact of El Nifio 1997-98 on socio-economic conditions in Vietnam is highlighted in the
following paragraphs.

Tropical cyclones. The landfall and impact of Severe Tropical Storm Linda was one of the
extreme phenomena in El Nifio 1997-98. This storm resulted in 4,502 people dead and missing,
the highest number of injured people. There were 440,000 ha of paddy land lost of which 330,000
ha were seriously damaged. 133,000 houses were seriously destroyed. Total losses reached into
the thousands of billions VND.

Drought. Drought occurred in 1997-98, concentrated mostly in 1998 and had serious impacts,
especially on forestry and industrial farming. According to an assessment of the Ministry of
Agriculture and Rural Development (estimated to May 1998), 74,400 ha of coffee farms in the
southern plateau region were lost of which 14,000 ha has been totally lost. The southwest area
had 2,300 ha of coffee farms lost, of which 1,300 ha were totally lost. The area of paddy land lost
to drought in the southern plateau was 5,200 ha and that of southwest 2800 ha. The lack of water
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caused by low rainfall and high evaporation caused an increase in the area of salty land in the
Mekong Delta. In the whole Mekong Delta, 15,900 ha of winter crop were lost to drought and
salt water encroachment of which 7,777 ha were completely lost and 7,100 ha lacked of water.

In the coastal zone of Central Vietnam, serious drought occurred. Drought statistics show winter
crops lost from Nghe An Province in Central Vietnam to Binh Thuan in the South. The northern
half of the south was not affected by El Nifio. Based on the monsoon anomaly, the impact of the
monsoon affected many provinces in the North. The impact was indicated by drought in 1997-98.
In the North and in Thanh Hoa Province, there were 4,200 ha of paddy land lost. The total loss
because of drought in 1997-98 was estimated at 5,000 billion VND. According to a NOAA
assessment, the number of households affected by El Nifio in Vietnam was about 600,000 and the
total population of these households is about 3 million people. Total paddy land lost was 64,008
ha, with a total loss predicted to be around 407 million USD.

Forest fires. Forest fire was another serious consequence for Southeast Asian countries during the
1997-98 El Nifio. In Vietnam, damage by forest fires was less than in Indonesia, Malaysia, and the
Philippines. Nevertheless, the forest fire destruction was still serious. In the first six months of
1998, there were 60 forest fires in Dong Nai, damaging 1,200 ha of forest; at the same time, in
Daklak Province, the area of forest fires was estimated at about 320 ha. In the South, the statistics
were not available but the amount of cajuput forest lost was about 1,000 ha during two years
(1997 and 1998).

Fishing and ecosystem in the coastal zone. There are no statistics on fishing and ecosystem loss
but, according to an integrated assessment, both of these were affected considerably. [In the
Vietnamese Territorial Sea, there are 4 sea level rise areas and 2 low sea surface areas in winter
and those of summer are 3 and 1, respectively]. In El Nifio years, surface water temperature is
higher than normal and, in the winter, it is lower. This situation affects the reproduction of many
fish species such as sardine and reduces productivity on the fishing grounds. This El Nifio also
affected wetland ecosystems, especially the mangrove forests in the Mekong Delta. Salt water
encroachment occurred both in river basin and along the coast damaging the habitat of some
fresh-water species and broadening the habitat of marine and brackish water species.

Water resources. In many countries, water is a valuable resource. Water is used in many fields
both in livelihoods and productions. Lack of water affects agricultural production, power
generation, etc. Livelihoods and urban areas are mainly affected. Vietnam has abundant water
resources but is still in its developing phase. Thus, pressure on water resources is not a major
consideration nowadays. However, in some specific areas and at some specific times, serious
situations occur. According to a study of Tran Thanh Xuan, in El Nifio years, water reserves in
the river and stream basins and rainfall over most of Vietnam decrease. Drought occurred in all
three regions of Vietnam (North, Central and South). This situation seriously decreased the ability
to supply water for many kinds of needs during El Nifio.

Water supply for the winter crop (1997-1998) had many difficulties. Being not able to supply

water for irrigation in rice and other cereal crops, there were thousands of hectares of paddy land
damaged, even completely lost to production. Industrial plantations, of which coffee is the main
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one, were lost due to a sustained lack of water lasting for several months leading to thousand
coffee farms damaged, even lost in the southern plateau and Southeast region. Other industrial
plantations such as pepper, rubber, and tea, specifically in the southern plateau and southeast
region and the coastal zone of Central Vietnam, were affected. Agricultural productivity was
reduced by the lack of sufficient water supply and hot weather and no rain.

Electricity in Vietnam is generated by many large hydroelectric plants. The contribution of
hydroelectricity plants is about 60% of the total electricity generated in the country. Therefore,
difficulties in the production at these plants affect the operation of the national electricity grid.
During the 1997-98 El Nifio, at many reservoirs of Hoa Binh, Tri An, and Thac Ba
hydroelectricity plants, the water levels had decreased to alarming levels. As a result, these plants
had to reduce their power production. As this electricity is transferred to the National Electricity
Network, serious power cuts occurred in both the North and the South of Vietnam. The situation
caused serious impacts on production and livelihoods in many regions, especially in the big cities
and industrial zones such as Hanoi, Ho Chi Minh City, Da Nang, and Bien Hoa. The total loss has
not as yet been evaluated completely but the amount is predicted to be considerable.

Water supply for both domestic and industrial production needs in urban and residential areas is
taken from surface and underground water. El Nifio caused extreme drought in many regions,
affecting riverflow and reducing the underground water level in most regions and affecting the
production of winter crops. Therefore, an already difficult water supply in Hanoi became a more
serious problem in the first months of summer 1998. Lack of water supply for both domestic and
industrial uses occurred in many areas. Other cities faced the same situation. In some rural areas
in Central Vietnam and the southern plateau, prolonged drought occurred causing an extended
lack of water supplies. In some locations, trucks had to be used to transport water.

Health. The 1997-98 El Niilo affected livelihoods and production directly and indirectly, one
aspect of which—human health—is one of the most important. Disasters, like those mentioned
above, that are all related closely to El Nifio resulted in more than 5000 dead and thousand people
injured. That is the most serious loss of life as a result of a natural hazard (e.g., El Nifio) in
Vietnam recently. Drought did not cause hunger related directly to El Nifio but it did happen in
some areas. Along with lack of water, lack of food had many negative effects on human health in
the southern plateau, the coastal zone of Central Vietnam and in some regions in the mountainous
areas of the North and in the Mekong Delta.

In addition to illnesses created by the lack of food and water supplies, some diseases became
epidemics during 1997-98. The outbreak of these diseases can be related to climate anomalies.
They are diseases caused by hot weather that lasts for a long time. This hot period lasted for
several months to the end of spring and early summer in 1998. Outdoor temperatures reached
35-37°C in March to May in the South and some areas in the southern plateau, and in May to July
in the coastal zone of Central Vietnam and the North. In combination with high radiation caused
by cloudless weather, temperatures increased. Hot weather causes loss of temperature balance
and effects on excretion, water balance and salt elements in the body.
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The endemic disease related closely to El Nifo is dengue fever. According to a study of Tran Viet
Lien, EI Nifio has a close relationship with the spread and development of dengue fever in
Vietnam and in 1997-98 the disease spread to the whole country. As estimated by archival
statistics of the Ministry of Health, 233,661 people caught dengue fever in Vietnam. Dengue fever
spread starting in the South in 1997 where the number of dengue fever cases reached 109,463. In
1998, the disease continued to spread seriously into the coastal zone of Central Vietnam and the
North. Ben Tre Province had the highest number of patients, 24,562 people; Dong Nai and Ha
Tinh provinces reached over 10,000 people. The rate of dengue fever patients in 100,000 is about
300 (0.3%). The peak of the disease occurred in the summer/fall of 1998. In comparison to either
the average estimated for years or the estimation for 1996, the death rate due to dengue has
multiplied. This supported the conclusion of a study by Dr. Tran Viet Lien carried out in
1995-1997 (Tran Viet Lien, 1999) to develop a forecast model for the disease in Vietnam based
on the climatic data and statistical estimates of the Climate Research Center, Institute of
Meteorology and Hydrology (see tables I and 2 also).

2.6 RELIABILITY OF ATTRIBUTIONS OF DISASTERS TO EL NINO

It is not possible to be absolutely confident in attributing the occurrence of a particular weather
phenomenon to a large-scale, long-term process such as El Nifio. In the case of Severe Tropical
Storm Linda, for example, there has been much debate regarding whether or not this was an El Nifio-
related event. On the one hand, storm occurrences tend to be reduced during El Nifio events and many
factors, not just El Nifio, control individual storms. On the other hand, there is some evidence that
storms that form and develop close to the Vietnamese coast may be more frequent during El Nifio
years. In the case of the longer-term departures from normal, such as low seasonal rainfall and high
seasonal temperature, considerable confidence can be placed in the attribution to El Nifio. As far as
shorter-term or local perturbations are concerned, attribution is far less certain. When identifying
secondary, socio-economic impacts resulting from the effects of climate, attribution becomes even
more complicated as levels of sensitivity and vulnerability are determined by numerous factors, and
those factors can change over time.

3 RESPONSES

3.1 GOVERNMENT REPORTS OR STATEMENTS ISSUED BEFORE AND AFTER THE IMPACTS OF THE
1997-98 EL NINO APPEARED AND RESPONSES AFTER THE EVENT

The impact of the 1997-98 El Niflo event was not felt in Vietnam until autumn 1997. As noted
earlier, Vietnam authorities had been given an official document from the U.S Government on the
appearance of El Niflo in April 1997. The government document "Document On El Nifio and its
Impacts" was released on 28 October 1997 (Identification Number: 5418/KTN) from the Prime
Minister's Office and instructed the responsible authorities—the Ministry of Science, Technology
and the Environment and the Hydro-Meteorology Service—to prepare a report on El Nifio and La
Nifia. Though this acted to raise official awareness of the El Nifio phenomenon (and climate-
related hazards in general), the official response to El Nifio-related hazards during the 1997-98
period was carried out through the existing disaster management structure rather than through
any new initiatives. The first popular ENSO document was released by the Hydro-Meteorology
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Service and printed by the Science and Technology Publishing House in the year 2000 as a result
of the 1997-98 event (Nguyen Duc Ngu, 2000).

Reports of El Nifio-related impacts during the 1997-98 event were prepared as part of the normal
mechanism of hazard reporting but no formal report on the effect of the 1997-98 El Niflo on
Vietnam has been published as yet. The impact of the event was reported in climate summaries for
the period, and assessments will appear as part of the expanded research effort on the topic in
general (e.g., Pham Duc Thi, 1998).

A major response to this El Niflo has been in an expansion of the national research effort on the
topic of El Nifo and La Nifia. Continual efforts are made to improve Vietnam’s disaster
management system, and the impacts during 1997-98 provided an additional motivation for this
process, but not for the development of El Nifio-specific measures. Public awareness of the
threats posed by El Nifio is certainly higher than before the 1997-98 event, although whether this
has been translated into a more effective response to, say, cyclone impacts is not yet possible to
determine. It is reasonable to conclude that climate-related hazards experienced during the 1997-
98 event, whether or not they can be directly attributed to El Nifio such as the impact of Typhoon
Linda, have resulted in a greater level of international assistance for disaster management (but this
would likely have occurred regardless of El Nifio).

3.2 NATIONAL RESEARCH IN VIETNAM ON CLIMATE-RELATED HAZARDS AND EL NINO

Vietnam is a country affected by many kinds of hazards of which climate-related ones play an
important role. Therefore, the Hydro-Meteorology Service of the Socialist Republic of Vietnam
has been implementing many plans and projects related to the issue of climate-related hazards.
Some examples follow:

Under the National Program in 1985-1990 code 42A commissioned by Hydro-Meteorology
Service, Vietnam has carried out some studies on the impacts of tropical storms in Vietnam such
as: 42A.03.04, studies on structure and methodologies of typhoon forecasting implemented by
National Center for Meteorology and Hydrology Forecast; and, 42A.03.05: studies on zoning of
strong and stormy winds serving the construction sector carried out by Institute of Meteorology
and Hydrology Research. Pests are considered as a disaster related closely to the environmental
conditions, especially climatic conditions. Therefore, studies on pests have also been implemented
in the National Program commissioned by the Pesticide Prevention Agency, in the Ministry of
Agriculture and Rural Development.

In the National Program for 1991-95 on water resources, studies were done on flooding caused
by heavy rain. These were also studies of flood forecasting in the rivers through the Ministry of
Water Resources, by the University of Water Resources, and the Institute of Water Resources
Planning and Management, among others.

In the National Environment Program for 1995-2000 two drought studies for North Central and

South Central Vietnam were carried out by Institution of Hydro-Meteorology and Institute of
Geography, and the National Center for Natural Science and Technology.
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In recent years, the Hydro-Meteorology Service has been commissioned by the Government to
carry out the methodology to forecast storms and floods in Vietnam. Drought and solutions for
drought in the coastal zone of the Central have also been an imperative need. Thus, the Institute
has carried out a study on drought assessment in the area from Ha Tinh to Binh Thuan Province
for Water Resources in cooperation with the Institute of Meteorology and Hydrology.

As far as El Nifio itself is concerned, early work was published by Hoang Minh Hien and Nguyen
Huu Ninh (7988, 1990). The 1997-98 event stimulated a large amount of scientific research in
Vietnam as evident in the numerous publications that appeared in the late 1990s (Bui Minh Tang,
1998a,b, 1999; Dang Tran Duy, 1998, 1999; Hoang Minh Hien, 1998, Le Nguyen Tuong
(1998); Nguyen Doan Tho, 1998, Nguyen Viet Pho, 1998; Nguyen Viet Thi, 1998; Pham Duc
Thi, 1998, 1999; Le Dinh Quang, 1999; Tran Viet Lien, 1999).

After 1997, assessments and forecasts of the impacts of ENSO have become an important need
for national management authorities in Vietnam. Therefore, in the period of 1999-2000, the
Government organized an independent study on ENSO with the Institute of Meteorology and
Hydrology as the agency executing the study. Recently, there have been several sectoral studies
on climatic disasters and ENSO in Vietnam, commissioned by the Hydro-Meteorology Service,
the Ministry of Agriculture and Rural Development, and the National Center for Natural Science
and Technology.

In addition to these scientific studies, considerable efforts have been made to improve disaster
management and this involves a research component. For example, the 1998 UNDP Red River
Basin Flood Management Programme supports ongoing disaster mitigation efforts in Vietnam by
developing an international quality flood forecasting system suitable for all rivers in Vietnam,
commissioned and tested as a pilot project for the Red River basin. In financial terms, it is
probably the case with the greatest investment in research in this kind of development-oriented
study backed by international funding and frequently undertaken by foreign experts rather than
Vietnamese scientists.

3.3 NATIONAL PLANS TO RESPOND TO DISASTERS

Vietnam has a comprehensive national system that has evolved over centuries for responding to
the threat of storms, floods and other natural hazards. The system has been described as one of
the most well-developed institutional, political and social structures in the world for mitigating
water disasters (DMU web site, http://www.undp.org.vn/dmu/dm-in-

vietnam/en/institutional framework.htm). The account of the system in this section and following
sections is drawn from Kelly et al. (in press) and is based on the literature, as cited, and interviews
with key informants.

Alongside the extensive dyke system, the main elements of the disaster management system have,
historically, been monitoring, mobilization of the population, and the stockpiling of materials. The
system continues to evolve. During the 1990s, the Strategy and Action Plan for Mitigating Water
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Disasters (MWR, UNDP, UNDHA, 1994, 1995) defined the current framework for emergency
response. The 1994 Strategy adopted a three-pronged approach based on forecasting and warning
systems, preparedness and mitigation, and emergency relief, emphasizing non-structural solutions
on a short- and medium-term basis.

As far as institutional roles are concerned, monitoring and forecasting is the task of the Hydro-
Meteorological Service (HMS), with the primary responsibility in the main offices at the national
level in Hanoi and secondary responsibility at the regional and provincial level. The HMS is
responsible for monitoring and forecasting tropical cyclone characteristics (position, movement,
severity, likely landfall, and so on) and for issuing warnings to the general public and the relevant
authorities. This work is undertaken at the national level, in Hanoi, by the National Center for
Hydro-Meteorological Forecasting (NCHF), and at the regional (city and provincial) level by the
local HMS offices. The NCHF is divided into two divisions or branches, responsible for
meteorological forecasting and hydrological forecasting. Tropical storm forecasting is the
responsibility of the meteorological division, although the hydrological division may become
involved in the event of, for example, river flooding. With a total staff of around 150, the NCHF
is further divided into sectors responsible for, for example, administration (including issuing
warnings to the general public), communications (issuing warnings to regional HMS offices),
research and development (information and methods), satellites and computing (data provision
and analysis), and short-, medium- and long-term forecasting.

Coordination is the task of the Committees for Flood, Storm Control and Disaster Preparedness
(CFSC), which exist at the national, city and provincial, and district level and within relevant
ministries. Each commune (village) also has a CFSC Officer. These committees are responsible
for pre-storm season preparations (including maintenance of the physical defences and resource
allocation), implementation instructions as a storm approaches, coordination of relief at the
relevant level in the aftermath of a storm, collation of impact information, and post-season
assessment of effectiveness.

The Central CFSC was established in May 1990, succeeding the Central Committee for Dyke
Maintenance. There is a permanent Secretariat for the Central CFSC with a small staff, run by the
Department of Dyke Management and Flood Control (DDMFC) under the Ministry for
Agriculture and Rural Development. The Central CFSC is primarily responsible for the emergency
response to floods and storms. It is chaired at vice-minister level and includes representatives
from a wide range of relevant ministries as well as the Chair of the HMS. Longer-term planning is
the responsibility of the National Committee for the International Decade of Natural Disaster
Reduction (NCIDNDR), set up in January 1991, also chaired by the MWR. The Secretariat of the
NCIDNHR is also run by the DDMFCSP with the MWR. Funding for the activities of these
organizations and the measures they instigate comes from three sources: government, local
communities and international assistance. The Flood and Storm Preparedness Fund, contributed
by city and provincial resources, supplements central government funding and totalled 7.8 billion
VND as of September 1994.

In 1994, the Disaster Management Unit (DMU), with UNDP support, was established to assist
the work of the CCFSC and the NCIDNDR. The role of the DMU is to serve as a reference
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center for information exchange (through the DMU Information System, based on a computer
communications network) and to work to secure data and voice communication with disaster-
affected areas and establish a National Disaster Management Training Team for provincial, district
and local leaders.

Implementation of disaster prevention and preparedness activities is the responsibility of all
government departments and organizations at all levels, as relevant, as well as the general public.
Given the spatial scale of the maximum impact of an individual storm (a few hundred kilometers)
and the nature of the Vietnamese administrative system, primary responsibility for implementation,
i.e., the actual defensive measures, has to be taken at the district and commune level. Figure 46
shows the flow of information, and responsibility, from institutions at the national level to the
commune level. The need for coordination, between ministries and between administrative levels,
has driven the formulation of this complex chain of communication, although it has been criticized
in that the transfer of forecast information, for example, between agencies and administrative
levels can, at times, be unacceptably slow (MWR/UNDP/UNHDA, 1994).

Figure 46. Flow of information, and responsibility, from institutions at the national level to
the commune level

Source: Climate Research Center, Institute of Meteorology and Hydrology
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3.4 IS EL NINO EXPLICITLY CONSIDERED TO BE A DISASTER IN VIETNAM?

| Typhoon Control |

While El Nifo and La Nifia are officially recognized as affecting the occurrence of many forms of
natural hazard in Vietnam and therefore are to be incorporated in the planning process, they are
not dealt with as disasters in their own right.
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3.5 INTERNATIONAL RESEARCH ON EL NINO AND VIETNAM

There has been little international research that focuses directly on the issue of El Nifo impacts on
Vietnam, although many papers provide information on the regional scale that is relevant to
Vietnam (for example, Allan, 1991). Collaborative work by Vietnamese scientists in the context
of international initiatives has resulted in some research specific to Vietnam.

For example, in 1990-91, within the framework of a project on the assessment of climate-related
impacts sponsored by the United Nations Environment Program (UNEP), there was an initial
assessment about ENSO and its impacts on some socioeconomic factors in Vietnam by Dr.
Nguyen Huu Ninh, Dr. Hoang Minh Hien and Dr. Tran Viet Lien. At a related international
conference on climate change and sea level rise held in Hanoi in 1991, there were several papers
on ENSO and forecasting presented by international experts. In 1995, a regional conference on
ENSO and extreme phenomena sponsored by NCAR and UNEP was organized in Ho Chi Minh
City. At both of these conferences, several papers and scientific reports on ENSO and its impacts
on the weather, climate and socio-economic factors of the region, including Vietnam, were
presented.

In 1999, in Hanoi, within the International Hydrology Program, a conference on ENSO, flood and
drought in the 1990s in Southeast Asia and Pacific took place. There were several international
and domestic experts presenting papers on the relationship among ENSO, flood, storm and
drought. Recently, in Hanoi, as mentioned earlier, an international conference on the impact of El
Nifio and La Nifia in Southeast Asia was organized by Center for Environment Research,
Education and Development and sponsored by Asia-Pacific Network for Global Change Research
(APN). A regional overview of ENSO impacts, including effects on Vietnam, as well as papers on
sectoral impacts in Vietnam were presented at this meeting.

Two chapters authored by Vietnamese scientists and an international collaborator covering the
impact of ENSO on Vietnam will be published (Kelly et al., in press). (Also see, ADPC Report,
2000).

4 FORECASTING BY ANALOGY

4.1 IF A PERFECT FORECAST HAD BEEN AVAILABLE AS EARLY AS OCTOBER 1996 (KNOWING
WHAT IS NOW KNOWN ABOUT THE ACTUAL IMPACT), WHAT COULD HAVE BEEN DONE
DIFFERENTLY?

If a perfect forecast of the timing of the next El Nifio and its detailed impact on Vietnam,
including effects on climate and socio-economic consequences had been available, then the
provision of detailed warnings to relevant sectors would have occurred and more effective
allocation of resources in dealing with related hazards during the 1997-98 event would have been
possible, making use of the existing disaster management structure. This is, however, an ideal and
extremely unrealistic scenario. If a credible forecast of the occurrence of an El Nifio event with no
estimate of detailed effects on Vietnam was available, then, again, this information would have
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been conveyed to relevant parties but it is less likely to have affected the allocation of resources.
In a situation such as in Vietnam where the response to hazards is constrained by limited
resources, being able to prioritize the allocation of resources ahead of time on the basis of forecast
information would be the major benefit of a perfect forecast. This presupposes that the perfect
forecast is trusted, of course, and is sufficiently detailed to be of value to users in different

sectors.

4.2 WHAT ARE THE REALISTIC OBSTACLES THAT MIGHT HAVE PREVENTED THESE
THEORETICAL ACTIONS BEING TAKEN?

The obstacles that might have prevented a more effective response include the following (not in
order of importance):

- There are very few studies on the impact of El Nifio on different aspects of ecosystem and
social well-being in Vietnam. Without this information, re-allocation of resources would not
be possible.

- Awareness of the national management authorities as well as of scientific agencies relating to
the issue remains limited.

- There is a need for greater governmental coordination and resourcing of relevant scientific and
disaster management studies. This requires greater recognition of the importance of this work.

- There is no single agency responsible for forecasting the impacts of ENSO in Vietnam.

- Up-to-date access and use of international forecast information are still in the initial phase and
expertise and equipment to make use of this information is lacking.

- Forecasts must be made relevant to user needs. Current forecasts are too general in nature.
They must also be believable and this requires a history of forecasting success.

- The response to hazards tends to be reactive not pro-active so a change in attitude is required
to ensure that those affected anticipate possible impacts and act in advance.

- Resources - human, financial and technical - are limited.

Annex 1 contains recommendations from the Hanoi Workshop on the Impact of El Nifio and La
Nifia on Southeast Asia concerning ways of ensuring a more effective response.

4.3 CAN EL NINO CONSIDERATIONS BE ADDED EXPLICITLY TO NATIONAL DISASTER PLANS?

As mentioned previously, the availability of reliable, detailed and trustworthy El Nifio forecasts
would contribute directly to disaster prevention if incorporated into the monitoring, warning and
planning stages, for example, of existing national disaster management plans. This could be
achieved without difficulty. The current system provides a strong basis for the communication of
information to all sectors of society. Clearly, the obstacles to forecast use listed above would have
to be dealt with and this may be difficult to do. There would also be the question of priorities in
resource allocation as other efforts, as discussed below, might be more beneficial in strengthening
the disaster management system. Whether or not it would be wise to create a parallel structure
based on El Nifio as has occurred in some countries is not clear. There could well be problems
due to overlapping responsibilities, etc.
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4.4 IDENTIFY THE STRENGTHS AND WEAKNESSES IN THE WAY YOUR COUNTRY RESPONDS TO
EL NINO-RELATED CLIMATE ANOMALIES

Apart from the obstacles that might prevent effective use of any perfect El Nifio forecast as noted
in Section 4.2, the main strengths and weaknesses of Vietnam's response to El Nifio-related
climate anomalies are the same as those affecting its existing disaster management system. The
following assessment is based on Kelly et al. (in press) and concerns the system for protection
against storm and flood. Similar considerations apply in the case of the response to other hazards,
although the national system is not as well developed as in the case of storms and floods, which
are considered the major threats.

There are four main strengths of the current system for protection against storm and flood. First,
the system has developed over many centuries and represents the culmination of a lengthy period
of learning through experience. Second, the system is the result of an evolving pact between the
elite, the government, and the people of Vietnam and, as such, has widespread support and
commitment. Third, the battle against "invasion" by the tropical cyclone is as ingrained in the
Vietnamese psyche as the struggle against human invaders. Finally, the system's structure, though
complex, ensures that all levels and sectors of the administration and, indeed, much of Vietnamese
society are firmly linked into the process. It contains a degree of duplication or redundancy,
increasing the chances that information will be conveyed in the event of failure of any one channel.
At a deeper level, it controls the "social amplification of risk", ensuring, to the extent possible,
that the nature and scale of the societal response to a hazard is appropriate.

The system is, however, subject to various constraints and weaknesses. These can be summarized
as follows:

- Resource limitations

- Lack of cooperation and management efficiency

- Communications problems

- Cultural difficulties

- Scale issues

- Limited scientific and technical understanding

- Lapses and limitations in public awareness

- Aggravating factors such as environmental degradation

Clearly, the limits on the financial resources and technical facilities that are available present a
major problem (Benson, 1997). The principal effect is on the level of physical protection that can
be provided by maintaining, strengthening and improving existing coastal defenses.

Despite the comprehensive institutional framework that has been developed, or, some would
argue, because of the complexity of this framework, there is scope for better co-operation and
more efficient organization and communication throughout the system. At all levels, information
flow is occasionally interrupted despite the redundancy built into the system. The increased
involvement of international agencies in the system has, at times, resulted in very clear tensions
between these groups and the various national institutions as the storm response system itself
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adjusts to greater foreign involvement. At the local level, there are scale issues to be dealt with
regarding the implementation of preventative measures at the commune, district and provincial
level.

There remains considerable scope for enhanced understanding of the storm risk and its impacts,
ranging from an improved forecast capability, through more effective coastal protection
techniques, to more comprehensive assessment of damage costs. As far as impacts are concerned,
there has long been an obligation on the part of the communes to report losses and damage to
central government via the district and province level, but there is some concern regarding the
quality of the resulting data. The Disaster Management Unit has developed comprehensive
procedures for damage assessment at the provincial level, although there is, apparently, a
reluctance to relinquish the older methods.

Improved public understanding of the risk posed by cyclone landfall and of the protective
measures that may be deployed to reduce that risk is considered essential (Benson, 1997). The
impact of Severe Tropical Storm Linda was exacerbated by the fact that the local population had
little experience of cyclone landfalls and did not heed the warnings that were issued (Duong Lien
Chau, 2000).

Better communications is a critical issue at many levels. For example, as a storm approaches the
point of landfall, hourly telephone communication between the provinces and individual members
of staff in the National Center for Hydrometeorological Forecasting has represented the main, and
often only, way to acquire the latest information. Improving communications between the central
and provincial authorities, making use of computer communications backed up by satellite
communications, is a priority of the Disaster Management Unit. Any form of communication with
small boats at sea is frequently cited as the single, most effective way to provide protection to the
fishing community. Without radio, these boats rely on their own forecasting ability and sporadic
contact with larger radio-equipped ships. There is the need to improve communication between
organizations at all levels.

Finally, reducing degradation of the natural environment that exacerbates the risk of flooding
impacts could have a significant effect on the performance of the system. Deforestation, for
example, has increased the risk of flash floods in coastal areas backed by mountainous country
and the loss of the coastal mangrove has increased dyke maintenance costs and the probability of
saltwater flooding.

It should be noted that the storm response system faces new challenges as Vietnam goes through
a period of rapid social and economic change. The process of economic renovation, doi moi, has
had a profound effect on the capacity of the agrarian communities to respond to disaster,
particularly with regard to the erosion of forms of collective action and the broader loss of social
capital (Adger, 1998).

Finally, we draw attention to the conclusions and recommendations of the Hanoi Workshop with
regard to means of improving national responses to El Nifio (Annex 1, from Kelly et al., 2000).

Figure 47 shows a schematic structure for the response at the international to national levels. For
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Vietnam, it was recommended, among other things, that an interagency task force be established
involving the Hydro-Meteorological Service of Vietnam and other stakeholder agencies.

Vietnam - 74



WMO EN/LN INTERNATIONAL Large-scale model

information forecasts
Regional outlook Expert group
forum synthesizes EN/LN
A 4 information
REGIONAL
Scientific ENSO email forum
community \
Informal email discussion EN/LN Task
Force

NATIONAL

«FOCAL POINT Workshops for agencies
National Training and stakeholders
g’;"; g;’:fﬁ;d National EN/LN
targeted Bulletin Public information
R i v Feedback to
esponse actions forecast providers
USERS

Figure 47. Resources, proposed activities and information flow regarding El Nifio (EN) and La Nifia (LN) at and
regional and national levels.
Note: Solid arrowhead: Forecast, monitoring and other scientific information.

Open arrowhead: Feedback

Source: International Conference ““The Impacts of El Nifio and La Nifia on Southeast Asia. APN/CERED, February 1999.



4.5 DiIp THE 1997-98 EL NINO HAVE ANY INFLUENCE ON YOUR COUNTRY'S RESPONSE TO THE
FORECAST IN EARLY 1998 OF AN EXPECTED LA NINA EVENT?

The 1997-98 El Nifo event strongly affected the reaction of Vietnam agencies, from national
management agencies to professional agencies such as the Hydro -Meteorology Service, the Ministry
of Agriculture and Rural Development, the Ministry of Science, Technology and Environment, to the
La Nifa forecast. La Nifia forecasts of some American and Australian forecast centers in 1998 were
transferred through reports of the Hydro -Meteorology Service to relevant national agencies and
were used in lon g-term forecasts and propagation in mass media such as newspaper, radio,

television.

Forecasts of the breakdown of the current La Nifia and of the next El Nifio event were discussed at the
international conference on the impact of El Nifio and La Nifia in So  utheast Asia in February 2000,
organized by the Center for Environment Research, Education and Development, and a statement on the
future prospects was issued from the meeting (Kelly et al., 1999).

BREAKDOWN OF LA NINA LIKELY: NEED TO MONITOR KEY EL NINO
INDICATORS AND OPEN CHANNELS OF COMMUNICATION
Statement issued by participants at the workshop
Impact of El Nirio and La Niiia on Southeast Asia
Hanoi, Vietnam
23" February 2000

The latest evidence from oceanographic and atmospheric information from across the equatorial
Pacific Ocean is suggesting that the current La Nifia pattern will soon wane. Ocean -atmosphere
model predictions, together with our understanding of the normal course of the life cycle of La Nifia,
suggest that the current La Nina will fade o ut by about June 2000.

Some predictions suggest that there is potential for warming of the ocean in the central and eastern
Pacific beyond June 2000. Such warming would indicate a shift toward an El Nifio phase (that is, the
opposite pattern to La Nifia) d eveloping the second half of the year 2000, though of unknown
magnitude at this stage.

It should be emphasized that the forecasts that are being made by some agencies of an El Nifio in the
Pacific Ocean this year are being produced while most indicators ar e still at a pre-development stage.
Therefore, there still exists some time for conditions to take a different course over the next three
months to May 2000.

Nevertheless, it is strongly suggested that local meteorological, climatological and other instit  utions,
as a precautionary response to this assessment, should monitor key parameters, such as sea surface
temperature and other El Niflo indicators, very closely over the next three to six months in order to
gauge the further potential, or otherwise, of E1 Nifio development later this year.

It is further recommended that effective communication channels between local meteorological and
climatological agencies, other relevant agencies and stakeholders in potentially -affected sectors be
set up with some urgen cy in order to facilitate appropriate means of dissemination of warnings and
other information and, if it proves necessary, more concerted action at a later date.
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ANNEX

Conclusions and recommendations regarding national response strategies from the workshop
"The Impact of El Nifio and La Nifia on Southeast Asia," organized by the Center for
Environment Research, Education and Development on behalf of the Indochina Global
Change Network and held in Hanoi, Vietnam, in February 2000 with support from the Asia
Pacific Network on Global Change. From Kelly et al., (2000).

The workshop participants noted that awareness of the significance of El Nifio and La Nifia is far
higher in the reg ion as a result of the events of the past few years and that there is considerable
regional experience and expertise in coping with related hazards gained through historical time.
Nevertheless, it is clear that much must be done to improve existing respons e strategies.

The workshop participants strongly endorsed moves towards a proactive approach to managing the
impact of climate hazards in general and the impact of El Nifio and La Nifia in particular. The
development of effective national and regional fram eworks to facilitate prompt action is essential.

The workshop participants noted that three issues - improving communications at all levels,
mobilizing government support, and raising the awareness of key stakeholders and of the public at
large - must be acted upon with some urgency to lay the groundwork for an effective response.

The workshop participants recognized the critical role the scientific community must play through
the provision of sound, technical advice.

Finally, the workshop participants noted that any activities should be undertaken in full awareness of,
and coordinated with, efforts already being undertaken by institutions such as the United Nations, the
Food and Agriculture Organization and other international, regional and national or ~ ganizations.

It is recommended most strongly that communication channels within each nation, and
between the nations of the region, be opened with some urgency and cover all responsible
agencies and sectoral interests both within government, the private s ector and wider community.
Integrated systems management must be a critical aspect of an effective response strategy; the
cooperation that is necessary can only be ensured when communication channels are fully open
and operate without distortion.

- It is recommended most strongly that, with government support, a national focal point within
an appropriate agency be established in each country. Each focal point will maintain an
information database available to national users and will act as a link point for  international
support, information dissemination and the mobilization of national and international experts. The
national focal point could also act as a communication point for a regional network covering the
Indochina region or Southeast Asia as a whole.

- It is recommended that governments and existing task forces, institutions and all stakeholders
be alerted to the likely breakdown of the prevailing La Nifa event, and that political commitment
be mobilized to ensure an effective response to the next EI N ifio event, whenever that might
occur. Initially, a workshop may be the most appropriate means of opening communication
channels, raising awareness of the issue, encouraging participants to consider their capacity to
respond and identifying constraints and barriers. At the next stage, a task force may be
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established to promote and coordinate activities. Every effort should be made to inform and
educate those in government regarding the possibility of impacts and to encourage the
development of contingency pl ans and a national response strategy.

In Vietnam, it is recommended that an interagency task force be established involving the
Hydro-Meteorological Service of Vietnam and other stakeholder agencies.

In Laos, it is recommended that a specific El Nifio tas k force be established by the Natural
Disaster Management Committee and involve all stakeholders such as the meteorological,
agricultural and environmental agencies.

In Cambodia, it is recommended that a task force be established involving relevant
institutions and committees such as those responsible for agriculture, hydrology, meteorology,
environment, health and disaster management.

It is recommended most strongly that these national task forces be adequately resourced and
be supported by firm politica | commitment. Full use should be made of existing institutional
structures, wherever possible, to avoid duplication of effort. Full use should also be made of
existing understanding, including traditional knowledge, of response measures and strategies.
These national task forces could usefully share experience with one another through the national
focal points and a wider regional network.

It is recommended that each nation assess its capacity to respond to El Nifio (and La Nifia)
impacts. Experience of the impact of the 1997/98 El Niilo event within each nation should be
reviewed and an assessment made of whether or not lessons learned from that event have been
acted upon as a preliminary assessment of the effectiveness of existing response strategies. The
possibility of financial support to underpin the necessary further development of regional
response strategies from international agencies concerned with disaster management and related
issues, such as the Asian Development Bank and the World Bank, should be  explored.

It is recommended that national governments, as member states of various international
organizations, encourage the development of an international policy framework or action plan on
El Nifio and La Nifia, mirroring the development of the Interna tional Decade for Natural Disaster
Reduction Action Plan for the Future, International Strategy for Disaster Reduction, and similar
initiatives. National and regional strategies should be coordinated with existing frameworks and
there may be benefits to fu rther integration.

It is recommended that El Nifio and La Nifa training and public awareness activities are
developed and implemented covering effects, impacts and response actions. These activities will
require funding from government or other sources. Wh ere possible, materials developed
elsewhere should be used and adapted to local needs. User specific information and approaches
should be employed through workshops, the media, booklets, and all other means that are
available. Advantage can be taken of spe cial occasions (such as WMO 2000, 23rd March 2000,
the golden jubilee of the World Meteorological Organization) to educate the public, relevant
agencies and key stakeholders regarding El Nifio and La Nifio by holding events, publishing
articles in newspapers, issuing pamphlets, and so on.
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It is noted that any national response strategy ultimately depends on the mobilization of
support and action at the community level. Care must be taken that 'top -down' organization does
not exclude the 'grassroots' on which action at all levels must ultimately depend.

It is recommended that, in each nation, a publication, entitled "EI Nifio Outlook" or similar,
be published in the national language(s) on a regular basis and be distributed to key agencies
concerned so that th ose agencies are kept informed of developments.

It is recommended that full use be made of the comprehensive report The 1997 -1998 El Nifio
Event: A Scientific and Technical Retrospective (WMO -No. 905, available from the World
Meteorological Organization, 7 bis, avenue de la Paix, P O Box 2300, CH -1211, Geneva 2,
Switzerland, fax: 41 -22-7332829, e-mail: ipa@gateway.wmo.ch ). This report contains valuable
lessons from the last El Nifio event including recommendations ba sed on this experience, as well
as a guide to the global climate system, El Nifio processes and techniques for forecasting climate
variability. It also provides textual and display materials that may, with due acknowledgement, be
used in developing local ma terials.

Finally, it should be noted that, in transmitting any information regarding El Nifio and La
Nifla, care should be taken that the wording is not unduly alarmist but presents a carefully —-crafted
and authoritative assessment. There are still uncertain ties in predicting these events. Moreover,
even if an event does occur, there are marked differences in impacts among, and within, different
countries. There are regions where signals are strong but, in others, signals are weak.
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